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SUBIECTUL 1
1.d
2.

B) 84365, 67
©)

citeste n (numdar natural)
z<0
p<1
~dacd n<>0 atunci
rrepetd
| |c¢ns%10
n<[n/10]
rdaca c%3=0 atunci
|| |zé—z+p*(9—c)

{ E(—p*lo
pana

cand n=0

s |
d) Varianta C/C++

#include<iostream.h>

void main ()

{
unsigned int n,c,z=0,p=1;
cout<<”n=";cin>>n;

while (n>0)
{
c=n%10;
n=n/10;
1f (c%3==0)
{
z=z+p* (9-cC) ;
p=p*10;
}
}
cout<<z;
}
SUBIECTUL II
1.c
2.d
3

Varianta C/C++
Cx=(Ax+Bx)/2;
Cy=(Ay+B.y)2;

4.

Pentru intensiv

Inaltimea arborelui este 3

Frunzele arborelui sunt: 1, 2, 3 si 8
Pentru neintensiv

Nodul cu cei mai multi fii este 6.

Varianta <1>

Varianta PASCAL
var n,c,z,p:word;
begin
z:=0;p:=1;
write ('n=");readln (n);
while n>0 do
begin
c:=n mod 10;

n:=n div 10;
if ¢ mod 3=0 then

begin
z:=z+p* (9-c) ;
p:=p*10;
end
end;
write (z)
end.
Varianta PASCAL

Cx:=(Ax+Bx)/2;
Cy:=(Ay+B.y)/2;
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Frunzele arborelui sunt: 1,2, 3 si 8
5.

Varianta C/C++
#include<iostream.h>
void main ()
{
unsigned int
n,m,i,j,Z—\[ll] [111;
do
{cout<<”n=";cin>>n;

}

while (n<2 || n>10);

do

{cout << “m”; cin>> m;
}

while ( m<2 || m>10);
for (i=1;i<=n;i++)

F2E 45 AT AL
else A[i][j]1=3;
for (i=1l;i<=n;i++)
{
for (J=1;7j<=m;j++)
cout <<A[i][j]<<™ 73
cout <<'\n’;

}

§[£BIECTUL I
2. 12345 pentru intensiv

Varianta PASCAL

var n,m,,1i,Jj:byte;

A:array[1..10,1..10] of byte;
begin

repeat

write (‘'n=’);readln(n);

until (n>=2) and (n<=10);
repeat

write ('m=');readln (m);

until (m>=2) and (m<=10);

for 1i:=1 to n do

for j:=1 to m do
if i<j then A[i,]j]:=1i
else A[i,J]1:=73;

for 1:=1 to n do

b%g%nj:=l to m do
write(A[i,3]1," Y7
writeln;
end
end.

6 pentru neintensivin cazul in care prima condi tie a functiei in C/C++ este n= =0

3.

Varianta C/C++

Pentru intensiv

# include “stdio.h”
void main ()

{

unsigned n,a,este=0;

Ei%gpégi“bac.txt”,”r”);
do
{ printf (“n=")

scanf (“%d”, &n);
}
while (n==0 || n>999);

while (!feof (f))

{

fscanf (f£,”%d”, &a) ;

i1f (a%n==0)
{printf (“&d “,a);
este=1;

}
}

if (este==0)
printf (“NU

Varianta PASCAL

var f:text;
n,a:word;
este:boolean;

begin
§§§égqff;’bac.txt’);
repeat
write('n=’");readln(n);
until (n<>0) and (n<=999);

este:=false;
while not (eof (f)) do
begin
read(f,a);
if a mod n=0 then
begin
write(a,’” V'),
este:=true;
end;
end;
if not este then
write (WU EXISTA');
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EXISTA”) ;
fclose (f);

4. a)
Varianta C/C++

Pentru intensiv

int sub (int v[100],int n,int
a)

{int i; nr=0 ;

for (1i=0; i<n; i++)

if (v[il<a)
return nr;

}

nr++;

tBnAstRLeDsiy=s8 ppdidicgedoar
v[i]<a

b)

Varianta C/C++

Pentru intensiv
#include <iostream.h>
#include <conio.h>
int v[100],int n,

{

int i, nr=0 ;

for (1i=0;i<n; i++)

int a;

return

}

i£ v[il<a) nr++ ;

void main ()

{

int 1i,7j,este=1;

do

{

cout<<“n= "; cin>>n ;
}
while (n== |1 n>100);
for (i=0;i<n; i++)
do

{

cout <<Mw[7<ikN]=";

cin>>vI[i] ;

}

while (v[1]<-9999 ||

for (i=0;1i<n; i++)
tlil=sub(v,n,v[i]);

i=0;

while (i<n && este)

{

este=0;

v[i]1>9999);

for(3=0¢3595 JEke=1;
i++;

}

close (f);
end.

Varianta PASCAL

type vector=array[l..100] of integer;
function
sub (v:vector;n:integer;a:integer) :integer;
var i,nr:integer;
begin

nr:=0;

for i:=1 to n do

if v([i]<a then nr:=nr+1;

sub:=nr;

end;

b3ipedntgnsd¥ §e wegdjfics doar conditia

| Varianta PASCAL

type vector=array[l..100]

var v:vector;
n,a,i,j:integer;
este:boolean;

function

sub (v:vector;n:integer;a:integer) :integer;

of integer;

nr:integer;

Be&gin’
nr:=0;
for i:=1 to n do
if v[il<a then nr:=nr+l;
sub:=nr;
end;
begin
este:=true;
repeat
write('n=');readln(n);

until (n<>0) and (n<=100);
for i:=1 to n do
repeat
write('w[',1,7]1=");

readln(v[i]);

until (v[i]>=-9999)and(v[i]<=9999);
for i:=1 to n do

t[i]:=sub(v,n,v[i]);
1:=0;
while (i<n) and este=true do
begin

este:=0;

for j:=1 to n do

if i=t[j] then este:=true;

end;=1it+1;

if este=true then write (‘DA’)
else write ('NU’);
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if (este) cout<<“DA”;
else cout <<“NU”;

}

Pentru neintensiv
#include <iostream.h>
#include <conio.h>

int v[100],int n, int a;
{
int i, nr=0 ;
for (1=0;i<n; i++)
if(v[i]==a) nr++ ;
return nr;
}
void main ()
{
int 1i;
?o
cout<<“n= ”; cin>>n ;
}
while (n== || n>100);
for (i=0;i<n;i++)
do
{
cout <<Mwv[”<ikN]=";
cin>>v[i] ;
}
while (v[1]<-9999 || v[1]>9999);
for (i=0;i<n; i++)
t[i]=sub(v,n,v[i]);
i=0;
while (i<n && t[i]==1) i++;
1f (i<n) cout<<“NU”;

else cout <<“DA”;
}

SUBIECTUL 1
1.a
2.
a) 2211775
b)98770
)
citeste x
rrepeta
citeste y (numir natural)
dacd x>y atunci
scrie x%10
altfel
scrie y%10

.y

- pand cand y=0

(numdr natural nenul)

end.

type vector=array[l..100]
var v:vector;
n,a,i:integer;
function
sub (v:vector;n:integer;a:integer) :integer;
var i,nr:integer;
begin
nr:=0;
for i:=1 to n do
if v[i]l]=a then nr:=nr+1;
sub:=nr;
end;
begin

of integer;

re%%?%e(‘n=’);readln(n);

until (n<>0) and (n<=100);
for 1:=1 to n do
repeat

write('vI[',1,"1=");
readln(v[i]);
until (v[1]1>=-9999)and(v[i]<=9999);
for i:=1 to n do

t[i]:=sub(v,n,v[i]):
i:=0;
while (i<n) and (t[i]=1l) do 1i:=i+1;

if i<n then write (‘NU’)

else write(‘DA');
end.

Varianta <2>
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d) Varianta C/C++
#include<iostream.h>
void main()
{
unsigned int X,y;
do
{
cout<<’x=";cin>>Xx;
h
while(x==0);
while(x>0)

{
cout<<’y=";cin>>y;
if(x>y) cout<<x%10;
else cout<<y%10;

X=Y;
}

SUBIECTUL 11
1.a
2.¢

Varianta PASCAL
var x,y:word;
begin
repeat
write(‘x=");readIn(x);
until x>0;
while x>0 do
begin
write(‘y=");
readln(y);
if x>y then write(x mod 10)
else write(y mod 10);
X=ys
end;
end.

3. Valorile ultimelor doudelemente eliminate sunt 5 si 2.

4. Varianta C/C++

Pentru intensiv
s=0;
for (3=0;3<n/2;j++)
{
if (a[k] [2*§]1%2==1)
s=s+alk] [2*]];
if (a[k] [2*+1]%2==1)
s=s+alk] [2*j+1];
}
printf (“%d”, s)

Pentru neintensiv
s=0;

fRE(ATRIT§P42E1E1)
s=s+alk] []];

printf (“%d”, s);

5.

Varianta C/C++

Pentru intensiv
#include<string.h>
#include<iostream.h>

volid main ()

{

char cuv([20];
ggsigned int 1,1,este;

{ cout<<”cuvantul:”; cin>>cuv;
este=1;

Varianta PASCAL

s:=0;

for j:=1 to n div 2 do
begin

if alk,2*j] mod 2=1
s:=s+ alk,2*j];
if al[k,2*j+1] mod 2=1
s:=s+alk,2*j+1];
end;
writeln(s);

s:=0;

foxslaTk, 59 Modde=1
s:=s+ alk,j]l;
writeln(s);

Varianta PASCAL

const lit:set of char=[‘a’.
voc:set of
‘a'..'Z’:['a',’e’,'i',’O',’U’],'
var cuv:string[20];
i,J:byte;

Lz

.este:boolean;
begin

repeat
write (‘cuvantul:’);readln (cuv);



Bacalaureat 2008 — Modele de rezolvare

l=strlen (cuv) ;
for (i=0;1i<1;i++)
if (! (cuv[i]>=97 &&
cuv([i]<=122))
este=0;

}

while (este==0);

for (i=0;i<1l;1i++)

switch(cuv[i])

{case’a :cuv[i]=cuv[i]-32;break;
case’ ccuv[i]l=cuv([i]-32;break;
case’ ccuv[i]l=cuv([i]-32;break;
case’ ccuv i v[i]-32;break;
case’ rcuv[i v[i]-32;break;

}

cout<<cuv;

}
Pentru neintensiv

finctuds <sbEibdabin
#include <ctype>
void main ()
{
char cuv[20];
unsigned int i,1,este;
do
{ cout<<”cuvantul:”; cin>>cuv;
este=1;
l=strlen (cuv);
for (i=0;1i<1;i++)
if (! (cuv[i]>=97 &&
cuv[i]<=122) || !(cuv[i]>=65 &&
cuv[1]<=90))
este=0;

c O H- O

]
]
]

=Cu
=Cu

}
while (este==0);
for (i=0;i<1l;1i++)
if(cuv([i]>=97 && cuv[i]<=122)
cuv[i]=toupper (cuv[i]);
cout<<cuv;

}

SUBIECTUL III
1.4

este:=true;
l:=length (cuv) ;
for 1i:=1 to 1 do
if not (cuv([i] in 1lit) then
este:=false;
until este;
for 1:=1 to 1 do
if cuv[i] in voc then
cuv[i] :=chr(ord(cuv[i])=-32);
writeln (cuv) ;
end.

const llt:gﬁgrgf‘a,

lit mici:set of
char=['a’.."z"];
var cuv:string[20];
i,j:byte;
este:boolean;
begin
repeat
write (‘cuvantul:’
este:=true;
l:=length (cuv) ;
for i:=1 to 1 do
if not (cuv([i] in 1lit) then
este:=false;
until este;
for 1:=1 to 1 do
if cuv([i] in lit mici then
cuv[i] :=chr(ord(cuv[i])-32);
writeln (cuv) ;
end.

) ; readln (cuv) ;

2. 5310135 pentru intensiv si 55110 pentru neintensiv

3.

Varianta C/C++

Pentru intensiv

#include “stdio.h”

void main ()

{ int n,af100],x,1i,aux,inv;
FILE *f;
f=fopen ("NR.TXT"”,”"r");
n=0;

YRELR AL E(ROFLEN) o) ;
if (x>0)
{ alnl=x;

10

| Varianta PASCAL

var f:text;
ararray[l..100] of integer;
n,i,x,aux:integer;
inv:boolean;
begin
assign (f, "NR.TXT') ;

hesgl (£

while not (eof(f)) do
begin




Bacalaureat 2008 — Modele de rezolvare

n++;
}
}
fclose (f);
if (n==0)
printf (“"NU EXISTA”);
else
{ do
{ inv=0;
for (1=0;i<n-1;i++)
if (ali])>ali+1])
{ aux=alil;
ali]l=ali+1];
ali+l]=aux;
inv=1;

}
while (inv);
fopinPri<maitthril);
}

4. a)

Varianta C/C++
unsigned f (unsigned a)
{ unsigned i,nr,s=0;
i=2;
while (i<=a && a!=0)
{ nr=0;
while (a%i==0 && a!=0)
{ a=a/i;
nr++;
}
if (nr!=0)
else i++;
}
return s;

}

s+=nr;

b)
Varianta C/C++

Pentru intensiv
#include<iostream.h>
unsigned
n,v[(3],pl[3],c,extraprim, aux;
unsigned f (unsigned a)

{ unsigned i,nr,s=0;

i=2; .
while (i<=a && a!=0)
{ nr=0;
while (a%i==0 && a!=0)

read (f, x);
if x>0 then
begin
n:=n+1;
aln] :=x;
end;
end;
close(f);
if n=0 then
writeln (*NU EXISTA’)
else
begin
repeat
inv:=false;
for i:=1 to n-1 do
if af[il>a[i+1l] then
begin
aux:=alil]l;

afitiradankl’
inv:=true;
end;
until not inv;
for i:=1 to n do
write(al[il,’” Y );
end;
end.

Varianta PASCAL
function f (a:word) :word;
var i,nr,s:word;
begin
s:=0;
i:=2;
while
begin
nr:=0;
while
begin
a:=a div 1i;
nr:=nr+1;
end;
if nr<>0 then

(i<=a) and (a<>0) do

(a mod i=0) and (a<>0)

s:=s+nr
glse i:=1i+1;
end;

fi=s;
end;

Varianta PASCAL

type vector=array[l..3]

var v,p:vector;
n,m,c,aux:word;
extraprim:boolean;

function f (a:word) :word;

var 1i,nr,s:word;

begin
s:=0;
i:=2;

of word;

do

11



Bacalaureat 2008 — Modele de rezolvare

{ a=a/i;
nr++;
}
if (nr!=0) s+=nr;
else i++;
}
}return s;
void permut (unsigned 1)
{ unsigned j,1,nr;
if (i==c)
{nr=0;
for (1=0;1<c; 1++)
nr=nr*10+v[p[l]];
if
(f (nr)>1)extraprim=0;
}

else

{ PE21F20; y<=1;5++)
{ aux=pl[i];

plil=pl3j];
plil=aux;
permut (i+1) ;
aux=p[i];
plil=pl]];
plil=aux;

1
}

void main ()

{

do
{
cout<<"n="; cin>>n;
t
while (n<2 || n>999);
unsigned m=n;
c=0;

while (m!=0)
{ vic]=m%10;
m=m/10;
ct++;
}
if (c==3)
{aux=v[0];v[0]=vI[2];v[2]=aux;}
else if (c==2)
{aux=v[0];v[0]=vI[l];v[l]=aux;}
extraprim=1;
permut (0) ;
if (extraprim) cout<<"DA";
else cout<<"NU";
}

12

while (i<=a) and (a<>0) do
begin
nr:=0;
while (a mod i=0) and (a<>0) do
begin
a:=a div 1i;
nr:=nr+1;
end;
if nr<>0 then s:=s+nr
else i:=i+1;
end;
f:=s;
end;
procedure permut (i:word);
var j,l,nr:word;
begin
if i=c+1 then
begin

15:=9;=1 to c do
nr:=nr*10+vp[l]];
if f(nr)>1 then
extraprim:=false;
end
else
begin
plil:=1i;
for j:=1 to i do
begin

aux:=pli];pl[i]l:=p[jl;pl[]]:=aux;
permut (i+1) ;

aux:=p[il;plil:=pljl;pl]j]:=aux;
end;
end;
end;
begin
repeat
write ('n=');readln(n);
until (n>=2) and (n<=999);
m:=n;
:=0;
while m<>0 do
begin
c:=c+1;
v[c]:=m mod 10;
m:=m div 10;

end;
if (c=3) then
begin
aux:=v[1l];v[1l]:=v[3];VvI[3] :=aux;
end;
else if (c=2) then
begin
aux:=v[l];v([1l]:=v[2];VvI[2] :=aux;

ex%?gﬁrim:=true;
permut (1) ;
if extraprim then write (‘DA’)
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Pentru neintensiv se modifica
verificarea lui n, adica n>99 in loc
de n>999 si dispare if(c==3)... din
functia main rdmanand doar

else write ('NU’) ;
end.
Pentru neintensiv se modifica
verificarea luil n, adicada n<=99 in
loc de n<=999
si dispare if(c=3)...
if(c==2)...

ramédnadnd doar

Varianta <3>

if (c==2)...
SUBIECTUL 1
1.b
2.
a) 599350
b)197310
C)citeste z, X (numere naturale nenule)
rrepetd
01teg numar natural)
z<y atunci
scrie x%10
altfel
scrie y%10
X<y
- padnd cand x=0
d) Varianta C/C++

#include<iostream.h>
vold main ()

{
agsigned int x,vy,z;

{

cout<<”z=";cin>>z;
cout<<”x=";cin>>x;
}
while (z==0 || x==0);
while (x>0)

{
cout<<”y=";cin>>y;

if (z<y-x) cout<<x%10;
else cout<<y%10;
X=Vy;
}
}
SUBIECTUL II

1.b

Varianta PASCAL
var X,y,z:word;
begin
repeat
wEike(3a=r)
until (X>O) and
while x>0 do
begin
write(‘y=");
readln (y);
if z<y-x then write(x mod 10)
else write(y mod
10);
X:1=y;
end;

end.

13
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Pentru intensiv, drumul (5,4), (4,2), (2,1), (1,6), (6,3) are lungimea maximas.
Pentru neintensiv, nodurile 5 si 6 au gradul exterior strict mai mare decat cel interior.

2.¢c
1 2 3 4 5 6 7 8 9 10 11 ‘E'I
Lols]sf2fol3]3[s]s8]7[7] © ©

Frunzele sunt: 4, 1, 10, 11, 9

3.

Varianta C/C++ Varianta PASCAL
f.x=fl.x*f2.y+fl.y*f2.x f.oxe=fl.x*f2.y+fl.y*f2.x
f.y=fl.y*f2.y f.oy:=fl.y*f2.y

4

Sirul memorat in variabila s este idealepentru intensiv
Sirul memorat in variabila s este elenepentru neintensiv

5.
Varianta C/C++ Varianta PASCAL
#include <iostream.h> var A:arrayl[l..24,1..24] of byte;
void main () n,i,j:byte;
{ begin
unsigned n,A[24][24]1,1i,73; repeat
do write (‘n=');readln(n);
{ until (n>=2) and (n<=24);
}cout<<"n:”; cin>>n; §8f }551 E8 al gg A[i,1]:=0;
while (n<2 || n>24); for j:=1 to n do
for (i=0;1i<n;i++) A[i][1i]1=0; A[j,1]:=n-I;
for (1=0;i<n;i++) for i:=1 to n do
for (3=0;j<n;j++) begj_n
A[j][i]l=n-1i; for j:=1 to n do
for (1i=0;i<n; i++) write(A[I,J]," Y);
{ for(j=0;3j<n;j++) writeln;
cCout<<A[i] [JI" Y, end;
cout<<’\n’; end.
t
}
SUBIECTUL III
1.a
2. Xyyy pentru intensiv si Xxxxyyy pentru neintensiv
3.
Varianta C/C++ Varianta PASCAL
#include “stdio.h” var f:text;
void main () azarray[l..100] of integer;
{ n,1i,x,aux:integer;
int n,af[100],x,1i,aux,inv; inv:boolean;
FILE *f; begin
f=fopen (“nr.txt”,”r"”); assi%néf,’NR.TXT’);
n=0; reset (f);
while (!feof (f)) n:=0;
{ while not (eof(f)) do

14
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fscanf (£, ”7%d”, &x) ; begin
if (x>=100) read (f, x);
{a[n]l=x; n++; if x>=100 then
} begin
} n:=n+1;
fclose (f); aln] :=x;
if (n==0) end;
printf (“NU EXISTA”); end;
else close (f);
{ inv=0; if n=0 then

for (1i=0;i<n-1;i++)
if (al[il>al[i+1])
{ aux=ali];
ali]=ali+l];
ali+l]=aux;

writeln ('NU EXISTA')
else
begin
repeat
inv:=false;

inv=1; for i:=1 to n-1 do
} if alil>al[i+1l] then
} begin
¥BEIe=(i0¥h/i++) auxiTadii+ig;
printf (“sd “,alil); al[i+l] :=aux;
} inv:=true;
end;

until not inv;
for i:=1 to n do
write(al[il,” " );

end;
end.
4. a)
Varianta C/C++ Varianta PASCAL
int cif(long a, int b) function
{ cif (a:longint;b:integer) :integer;
int nr=0; var nr:integer;
while (a!=0) begin
{ nr:=0;
if (a%1l0==b) nr++; while (a<>0) do
a=a/10; begin
} if (a mod 10=b) then nr:=nr+l;
return nr; :=a div 10;
} end;
cif:=nr;
end;
b)
Varianta C/C++ ‘ Varianta PASCAL

Pentru intensiv

#include <iostream.h> Var x:arrayl[l..8] of integer;
long n,numar; n,numar:longint;
int cif(long a, int b) i,J,p,t:integer;
{ ok:boolean;
int nr=0; function
while (a!=0) cif (a:longint;b:integer) :integer;
{ var nr:integer;
if (a%1l0==b) nr++; begin
a=a/10; nr:=0;
} while (a<>0) do
return nr; begin
} if (a mod 10=b) then nr:=nr+1;
void main () a:=a div 10;
{ end;
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do
{
cout<<”n="; cin>>n;
} while (n<10000000 ||
n>99999999) ;
int i,0k=1,73,p=0,x[8],t;
for (i=9;1i>=0;1--)
{t=cif(n,1);
if (t!=0)
if (£%2!=0)o0k=0;
else
for (3=1;j<=t;j++)
{ xlpl=i;
pt+;
}
}
if (ok)
{i=0;

@Ofor (=i+1;5<8-1i;++)
x[J1=x[3+1];
x[7-11=x[1]1:
i=1i+1;
} while (i<=2);
numar=0;
for (1=0;1i<8; i++)
numar=numar*10+x[1i];
cout<<numar;

}

else cout<<0;

Pentru neintensiv
#include <iostream.h>
long n;int 1i;
int cif(long a, int b)
{
int nr=0;
while (a!=0)
{
if (a%1l0==b) nr++;
a=a/10;
t
return nr;
}
void main ()
{
do
{

cout<<"dati n(cu cel putin o

cifra . .
impara)="; cin>>n;

} while (n<0 || n>99999999);
int j,t,numar=0;
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cif:=nr;
end;
begin
repeat

write('n=’");readln(n);
until
(n>=10000000) and (n<=99999999) ;
ok:=true;
p:=0;
for 1i:=9 downto 0 do
begin
t:=cif(n,i);
if t<>0 then
if t mod 2<>0
then ok:=false
else
for j:=1 to t do
begin

RIDPHEi;
end;
end;
if ok then
begin
i:=1;
repeat
for j:=i+1 to 9-1i do
x[J]:=x[3+1];
x[9-1]:=x[1i];
i:=i+1;
until 1i>3;
numar:=0;
for i:=1 to 8 do
numar:=numar*10+x[i];
writeln (numar) ;
end
else writeln(0);
end.

var x:array[l..8] of integer;
n:longint;
i,J,t,numar:integer;
function

cif (a:longint;b:integer) :integer;

var nr:integer;
begin
nr:=0;
while (a<>0) do
begin

if (a mod 10=b) then nr:=nr+l;

a:=a div 10;

end;
cif:=nr;
end;
begin
repeat

o1 47 1RBL TN b agR YT N ©
until (n>=0) and (n<=99999999);

numar:=0;
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for (i=9;1i>=1;1=1-2)
{t= cif(n,1);
if (t!=0)
for (§=1;j<=t;j++)
numar=numar*10+i;
}
if (numar==0)
cifre impare";
else cout<<numar;

}

cout<<"numarul nu are

SUBIECTUL I
1.d

2.
a) 1614121086

i:=9;

while i>=1 do

begin
t:=cif(n,1i);
if (t<>0) then

for j:=1 to t do
numar :=numar*10+1i;
i:=1i-2;

end;

if numar=0 then write ('numarul nu
are cifre impare')

else writeln (numar) ;
end.

Varianta <4>

b) perechile de valori care pot fi citite pentru a si b sunt:

-10,0

0,-10

11,0

0,-11

-10, 1

1,-10

11,1

1,-11

¢) citeste a,b (numere intregi)

rdacd a<b atunci

L s<-a; a<b; b¢s;

X4—a
cdt timp x>=b executad
daca x%2=0 atunci
[. scrie x,’

[. xx-1

d) Varianta C/C++
#include<iostream.h>
void main ()
{
int a,b,x,s;
cout<<”a=";cin>>a;
cout<<”b=";cin>>b;
if (a<b)

cout<<x<<’ ’;

Varianta PASCAL
var a,b,x,s:integer;
begin
write (‘'a=’);readln(a);
write (‘b=');readln (b);
if a<b then
begin
s:=aj;a:=b;b:=s;
end;
for x=a downto b do
if x%2=0 then

write(x,’ ');
end.

17
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SUBIECTUL 11
1.b
2.a
3.
2 | varf
1 | baza
4.

Varianta C/C++

Pentru intensiv
1if (s[i]>=97 && s[i]1<=122)
{ for(j=i;j<strlen(s)-1;J++)
sljl=slj+1];
s[strlen(s)-11="\0";
}

else i++;
Pentru neintensiv
1if (s[1]1>=97 && s[i]<=122)
s[i]="W";
it++;
5.
Varianta C/C++
#include<iostream.h>
void main ()
{ unsigned af[24]1,n,1i,3;
do
{

}cout<<"n:”; cin>>n;
while (n<2]|n>24);

for (1i=0;i<n;i++) al[i]l[n-1-11=0;

for (i=0;i<n;i++)
for (3=0;j<n;j++)
if (3!=n-1-1)
alil[j]=n-i;
for (1=0;i<n; i++)
{ for(j=0;3j<n;j++)
cout<<al[i][JI<<" Y;
cout<<’\n’;

}

SUBIECTUL III
1.c

Varianta PASCAL

if (s[i]>="a’) and (s[i]<="Z’) then
delete(s,1,1)

else

1:=1t1;

s[i]:="W";
i:=i+1;

Varianta PASCAL

n,i,j:byte;
begin
repeat
write('n='");readln(n);

fo¥nkily (p3=4) gand [({n7F24)1:=0;
for 1i:=1 to n do
for j:=1 to n do
if j<>n+l-i then
ali,jl:=n-1i;
for i:=1 to n do
begin
for j:=1 to n do
write(ali,J],” Y);
writeln;
end;
end.

2. 01111 pentru intensiv si *4062 pentru neintensiv

3.

Varianta C/C++

pentru intensiv

#include “stdio.h”

void main ()

{ int n,a[100],x,1,aux,inv;
FILE *f;
f=fopen ("NR.TXT"”,”"x");
n=0;
while (!feof (f))

18

Varianta PASCAL

var f:text;
azarray[1l..100] of integer;
n,i,x,aux:integer;
inv:boolean;
begin
assign (f, "NR.TXT’) ;
reset (f) ;

if (s[i]>="a’ and s[i]<='z’) then

var a:array([l..24,1..24] of byte;
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{
fscanf (£, ”%d”, &x) ;

if (x<100) al[n++]=x;
}
fclose (f);
if (n==0)
printf (“NU EXISTA”);
else
{//ordonam vectorul descrescator
do
{ inv=0;

for (i=0;i<n-1;i++)
if (al[il<ali+1])
{ aux=ali]l;
alil=ali+1];
ali+l]=aux;
inv=1;

}

fo¥hide; {&AV]++)
printf (“%d “,alil);

4. a)
Varianta C/C++
int cif(long a, int b)
{

int nr=0;

while (a!=0)

{

if (a%1l0==b) nr++;

a=a/10;
}

return nr;

b)
Varianta C/C++

Pentru intensiv
#include <iostream.h>
long n,numar;

int cif(long a, int Db)
{
int nr=0;
while (a!=0)
{
if (a%1l0==b) nr++;

a=a/10;
}

return nr;

n:=0;
while not
begin
read (f, x);
if x<100 then
begin

(ecf (£f)) do

n:=n+1;
aln] :=x;
end;
end;
close (f);
if n=0 then
writeln ('NU EXISTA')
else
begin
repeat
inv:=false;
for 1:=1 to n-1 do

ggggﬁi]<a[i+l] then

aux:=al[i];
alil:=ali+1];

af[i+l] :=aux;
inv:=true;
end;

until not inv;
for i:=1 to n do
write(al[il,” ‘ )
end;
end.

Varianta PASCAL
function
cif (a:longint;b:integer) :integer;
var nr:integer;
begin
nr:=0;
while
begin
if (a mod 10=Db)
a:=a div 10;

(a<>0) do

then nr:=nr+1;

end;
cif:=nr;
end;
Varianta PASCAL

Var x:array[l..8] of integer;
n,m,numar:longint;
i,3,p,t:integer;
ok:boolean;

function

cif(a:longint;b:integer) :integer;

var nr:integer;

begin

nr:=0;
while
begin

if (a mod 10=b)

(a<>0) do

then nr:=nr+1;

19
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void main ()

{

int 1i,0k=1,73,p=0,x[8],t;
do
{

cout<<”n="; cin>>n;
long m=n;
while (m!=0 && ok)
{if (m%10==0) o0k=0;
m=m/10; }
}
while ((n<10000000 ||
n>99999999) | |
ok==0) ;
for (i=1;1i<=9;i++)
{t=cif(n,1);
if (t!=0)
if (t%2!=0)o0k=0;

eE88 (§=1; j<=t; j++)
{ x[pl=1i;
pt++;
}
t
if (ok)
{1=0;
do
{ for(j=i+1;3j<8-1i;j++)
x[31=x[3+1];
x[7-11=x[11;
i=i+1;
} while (i<=2);
numar=0;
for (i=0;1<8;i++)
numar=numar*10+x[1i];
cout<<numar;
}

else cout<<0;

Pentru neintensiv
#include <iostream.h>
long n;int 1i;
int cif(long a, int b)
{

int nr=0;

while (a!=0)

{

if (a%1l0==b) nr++;
}a=a/10;

return nr;
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a:=a div 10;
end;
cif:=nr;
end;
begin
repeat
write ('n=’);readln (n);
m:=n;ok:=true;
while (m<>0) and ok do

begin
if m$10=0 then ok:=false;
m:=m/10;
end;
until
((n>=10000000)and (n<=99999999) ) and
ok;
ok:=true;
p:=0;

g@5i§:=l to 9 do
ti=cif(n,1i);
if t<>0 then
if t mod 2<>0
then ok:=false
else
for j:=1 to t do
begin
p:=p+l;
x[p]:=1i;
end;
end;
if ok then
begin
i:=1;
repeat
for j:=i+1 to 9-i do
x[3]:=x[3+11;
X[9-i]:=x[1i];
i:=i+1;
until i>3;
numar:=0;
for i:=1 to 8 do
numar :=numar*10+x[i];
writeln (numar) ;
end
else writeln(0);
end.

var x:arrayl[l..8] of integer;
n:longint;
i,J,t,numar:integer;
function
cif (a:longint;b:integer) :integer;
var nr:integer;
begin
nr:=0;
while (a<>0) do
begin
if (a mod 10=b) then nr:=nr+1;
a:=a div 10;
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void main ()
{
do
{
cout<<"dati n(cu cel putin o
cifra
impara)="; cin>>n;
} while (n<0 || n>99999999);
int Jj,t,numar=0;
for (i=1;i<=9;1i=1i+2)
{t= cif(n,1i);
if (t!=0)
for (J=1;j<=t;j++)
numar=numar*10+i;
}
if (numar==0)
cifre impare";
else cout<<numar;

SUBIECTUL I
1.c

2.

a) l

b) 890 numere

c)citeste X,z (numere naturale)
y<«-0

rcat timp x>0 executa

| yey*10+x%10

L x¢[x/100]

daca y=z atunci
scrie 1
altfel
scrie 0

d) Varianta C/C++
#include<iostream.h>
void main ()
{
long int x,vy,z;
cout<<”x=";cin>>x;
cout<<”z=";cin>>z;
y=07
do
{
y=y*10+x%10;

x=x/100;
}
while (x>0);
while (y*z>0 && y%10==2%10)

{

cout<<"numarul nu are

end;
cif:=nr;
end;
begin
repeat
write('dati n(cu cel putin o
cifra impara)="');readln(n);
until (n>=0) and (n<=99999999);
numar :=0;
i:=1;
while
begin
t:=cif(n,1i);
if (t<>0) then
for j:=1 to t do
numar:=numar*10+i;
1:=1i+2;
end;

i<=9 do

aréfcngparsRpshen) write ('numarul nu
else writeln (numar);

end.
Varianta <5>

Varianta PASCAL
var x,y,z:longint;
begin

write('x='");readln (x);

write(‘z='");readln(z);

y:=0;

repeat

do

y:=y*10+x mod 10;

X:=x div 100
until x=0;
while (y*z>0)

and (y mod 10= z mod 10)

begin
y:=y div 10;
z:=z div 10;
end;

21
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y=y/10;
z=z/10;
t
if (y+z==0)
cout<<l;
else

cout<<0;

SUBIECTUL 11
1.b

2.d

3.14

4. Varianta C/C++

Pentru intensiv
c=s[i];
s[i]l=s[j];
s[jl=c;

1++;

j-=7

Pentru neintensiv
if (s[i]==c) s[i]=d;
5.

Varianta C/C++

#include <iostream.h>

void main ()

{ unsigned A[11][11],n,m,1i,73;
do

{cout<<”n:”; cin>>n;
}
while (n<2 || n>10);
do
{
cout<<”m="; cin>>m;
t
while (m<2 || m>10);
for (i=1;i<=n;i++)
for (J=1;j<=m; j++)
if (i>3) Ali]l[31=1;
else A[i][3]1=];
for (i=1;i<=n;i++)
for (§J=1;j<=m; j++)
COULt<<A[i] [JI<" Y,
cout<<’\n’;

}

SUBIECTUL III
1.d

if y+z=0 then
write (1)
else
write (0)

end.

Varianta PASCAL

| if s[i]=c then s[i]:=d;

Varianta PASCAL

var n,m,,1i,J:byte;

begin
repeat

ulFite (n8=2) 7 s8adkRl o) ;
repeat

write (‘m=’);readln (m);
until (m>=2) and (m<=10);
for i:=1 to n do

for j:=1 to m do

if i>3j then A[i,J]:=i

else A[i,jl:=3;
for i:=1 to n do
begin

for j:=1 to m do

write (A[1,731,7 Y);
writeln;
end
end.

2. THF¥EEE pentru intensiv si 2**** pentru neintensiv

%’arianta C/C++

pentru intensiv
#include <stdio.h>

22

| Varianta PASCAL

| var f:text;

A:array[1..10,1..10] of byte;
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void main ()
{ long n;
FILE *f;
f=fopen (“"NR.TXT"”,"w") ;
do
{ printf (“n=";
scanf (“%d”, &n) ;
} while (n<10 || n>99999999);
while (n!=0)
{ fprintf(£f,”%d “,n);
n=n/10;
}
fclose (f);
}
4. a)

Varianta C/C++
unsigned long f (unsigned long a)
{ unsigned long d=2;

while (a%d) d++;
return d;

b)
Varianta C/C++

Pentru intensiv
#include <iostream.h>
unsigned long x[100],y[100];
unsigned nj;
unsigned long f (unsigned long a)
{ unsigned long d=2;

while (a%d) d++;

return d;
}
void main ()
{ unsigned i,m, inv;

unsigned long aux;

do

{ cout<<"n=";

cin>>n;
}
while (n<l || n>100);

fgg (1=0;1i<n; i++)
{ cout<<"x["<<i"]=";
cin>>x[1];

}

while (x[1]<2 || x[1]>99999999) ;

m=0;
for (i=0;i<n;i++)
if (£(x[i])==x[i])
ylm+t+]=x[i];
if (m==0)
cout<<"NU EXISTA";
else

{ é/ordonarea vectorului
o

{ inv=0;
for (i=0;i<m-1;i++)

n:longint;
begin
assign (f, "NR.TXT');
rewrite (f);
repeat
write('n='");readln(n);

until (n>=10) and (n<=99999999);

while n<>0 do
begin
write(f,n,’ ‘);
n:=n div 10;
end;
close (f);
end.

Varianta PASCAL
function f(a:longint) :longint;
var d:longint;

beg%gz;
while (a mod d<>0) d:=d+1;
f:=d;

end;

Varianta PASCAL

type vector=array[l..100] of

longint;

var y:vector;
n,m,i:integer;
X,aux:longint;
inv:boolean;

function f(a:longint) :longint;
var d:longint;
begin
d:=2;
while (a mod d<>0) do d:=d+1;
f:=d;
end;
begin
repeat

un¥¥itediny ' hngeadln{nd; ;
m:=0;
for i:=1 to n do
begin
repeat
write('x=");
readln (x) ;
until (x>1) and (x<=99999999);
if f(x)=x then
begin
m:=m+1;
ylm] :=x;
end;
end;
if m=0 then write ('NU EXISTA')
else

23
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1f(y[i]>y[i+l]) begin
{ aux=y[il]; {ordonarea vectorului}
y[lil=y[i+1]; repeat
y[i+l]l=aux; inv:=false;
inv=1; for i:=1 to m-1 do
} if y[i]>y[i+1] then
} while (inv); begin
//afisarea numerelor obtinute aux:=y[i];
for (1=0;i<m; i++) y[i]:=y[i+1];
cout<<y[i]<<"' '; y[i+1l] :=aux;
} inv:=true;
} end;
until not inv;
{afisarea numerelor obtinute}
for i:=1 to m do
write(y[i]," ");
end;
end.
Fﬁ)%%&%ﬁéﬁ%ﬁ%%‘{ cu cel de la varianta intensivadar f ardsecven ta de ordonare.

Varianta <6>
SUBIECTUL I

1.a
2.
a)9
b) 13
¢)

citegte n (numgr natural
s&€ =1 ( a )

-dacda n>0 atunci

-repeta
rdacd n%10>s atunci
s¢<n%10
altfel
[. s<«11
n<[n/10]
‘pédna cand n=0
"l
d) Varianta C/C++ Varianta PASCAL
#include<iostream.h> var n,s:word;
void main () begin
{ write ('n=");readln(n);
unsigned int n,s; s:=-1;
cout<<”n=";cin>>n; while n>0 do
s=-1; begin
while (n>0) if n mod 10>s then
{ s:=n mod 10
if (n%10>s) else
s=n%10; s:=11;
else n:=n div 10;
s=11; end;
n=n/10; write (s)
} end.

24
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cout<<s;

SUBIECTUL II

1. ¢ pentru intensiv si a pentru neintensiv
2. intensiv g; neintensiv
3. lif glcl)t uri pentru ihten: S

4. Pentru intensiv
8 componente conexe

Pentru neintensiv
16

5.

Varianta C/C++
#include <iostream.h>
#include <string.h>
#include <ctype.h>
void main ()

U GRetghda2li, p1-1;
cout<<”text:”;
cin.get (t,256);
l=strlen(t);
for (i=0;i<1l;1i++)
if (pl && t[i]!=" 1Y)
{ tlil=toupper (t[i]);
pl=0;
}
else
if

}

SUBIECTUL III
1.a

2. 7 pentru intensiv si 143 pentru neintensiv
3.

Varianta C/C++

Pentru intensiv
#include <iostream.h>
void main ()
{ unsigned a[100],n,i,s=0;
do
{ cout<<”n=";
cin>>n;

siv s1 14 muchii pentru neintensiv

<25

OJONORO
O O

Varianta PASCAL
Var t:string;
i,l:word;
pl:boolean;
begin

Y?;Egéé%g%%g;);readln(t);

pl:=true;
for i:=1 to 1 do

if pl and (t[i]<>'" ') then
begin
t[1i] :=chr (ord(t[i])-32);
pl:=false;
end
else
if t[i]=' ' then pl:=true;
write (t)
end.
Varianta PASCAL

type vector=array[l..100]
var a:vector;

of word;

'n,i,s:word;
begin

repeat
write('n=");

25
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}

while (n<2 || n>100);
for (i=0;i<n; i++)
do

{ cout<<”a[“i"]=";
cin>>alil]l;

w%ile (a[1]1>9999) ;
for (1=0;i<n; i++)
s=s+alil];

cout<<s<<endl;

for (i=1;i<n; i++)

{

s=s-a[n-i];
cout<<s<<endl;

}

}

Pentru neintensiv

8lid s1(int &a,int &b)
b)
int s2(int a[l00],int p,int q)
{ int i=p ;
i1f (p<q)
{while (i<=g && al[i]%5!=0) i++;
if (i<=q) return i;
else return -1;
}
else
{while (i>=qg&& al[i]%5!=0) i--;
if (i>=qg) return i;
else return -1;

}

c)
#include <fstream.h>
ofstream f (“bac.txt”);

¥BEqad1QPdeneRIiRE 45)
{int c;
c=a;a=b;b=c;
}
int s2(int a[l00],int p,int q)
{ int i=p ;
1f (p<q)
{while (i<=g && al[i]%5!=0) i++;
if (i<=q) return i;
else return -1;

}

else

{ while (i>=g && a[i]%5!=0) i--;
if (i>=q) return i;
else return -1;

}
26

readln (n) ;
until (n>=1)and(n<=100);
for i:=1 to n do
repeat
write('al',i,"]=");
readln(al[i]);
until (a[i1i]1<=9999);
for i:=1 to n do s:=s+alil;
writeln(s);
for i:=2 to n do
begin
s:=s-a[n+2-i];
writeln(s);
end;
end.

g}ocedure
b:integer) ;
b)

function

s2 (a:vector;p,g:integer) :integer;
var i:integer;

sl (var a:integer;var

begin
i:=p;
if (p<a)
begin
while (i<=qg) and (a[i] mod 5<>0)
do
1:=1i+1;
if i<=g then s2:=1i
else s2:=-1;
end
else
begin
while (i>=q) and (a[i] mod 5<>0)
do
i:=1i-1;
if i>=g then s2:=1i
else s2:=-1;
end;
gypd/

type vector=array[l..100] of integer;

var a:vector;
n,pl,p2,i:integer;

procedure sl (var

b:integer) ;

var c:integer;

begin

c:=a;a:=b;b:=c;

end;

function

s2 (a:vector;p,g:integer) :integer;

a:integer;var

var i:integer;
begin

i:=p;

if (p<qg) then
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}

void main( )
{ do

{ cout<<'n=';cin>>n;

}
while (n<l || n>=100);
for (i=0;i<n;i++)
do

{ cout<<'a['ik']=";

cin>>ali];

}

while (a[i1]<-9999|1a[i]1>9999);
pl=s2(a,0,n-1);p2=s2(a,n-1,0);
if(pl= =-1]|p2= =-1) £<<0;
else
{sl(alpll,alp2]);
for (i=0;1i<n;i++) f<<al[i]<” V;
}
f.close();
4. a)
Varianta C/C++
#include "stdio.h"
Yoidnga%? n2,nr _ap;
FILE *f;
f=fopen ("BAC.TXT","r");
fscanf (£, "%1d", &nl) ;
nr ap=1;
while (!feof (f))
{ fscanf (f,"%1d", &n2);
if (nl==n2) nr_ap++;
else
{ printf("%1d %1d ",nl,nr ap);
nr_ap=1;
nl=n2;

}
}

printf ("%1ld %1d ",nl,nr _ap);

begin

while (i<=q) and (a[i] mod
do
1:=1i+1;
if i<=qg then

else s2:=-1;

s2:=1

end
else

begin
while
do

(i>=qg) and (a[i] mod
i:=1i-1;
if i>=qg then s2:=1i
else s2:=-1;
end;
end;
begin
repeat

vEa824 (AT} )
until (n>=1)and(n<=100);
for i:=1 to n do
repeat
write('al',1i,"']1=");
readln(al[i]);
until
9999)and (a[1]<=9999) ;
pl:=s2(a,l,n);p2:=s2(a,n,1);
assign(f,’Bac.txt’);
rewrite (f);
if (pl=-1) or
write (£, 0)
else
begin
l(alpll,alp2]);
for 1i:=1 to n
')
end;
close (f);
end.

(p2=-1) then

do write(f,al

Varianta PASCAL

var f:text;
beglnl n2,nr_ ap:longint;
assign(f, "BAC.TXT");
reset (f);
read (f,nl);
nr_ap:=
while not (eof (f)) do
begin
read (f,n2);
if nl=n2 then nr ap:=nr ap+l
else
begin
write(nl,
nr ap:=1;
anznZ;
end;

')

',nr_ap,’'

i],

5<>0)

5<>0)

27
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} end;
write(nl,' ',nr ap,' ');
end.

b) Se citeste primul numar din fisier si se initializeazavariabila nr_apcu
valoarea 1. Cat timp nu s-a intalnit sfarsitul de fisier se mai citeste un nr si se comparacu

B AR ALt AR SHOL FEIR AR HE SPalichUCREYh - ARRTIEH: - RRFRH U0 CoaAlb S

care numaraapari tiile cu valoarea 1, dupacare se reconsider dprimul num ar din secventa de
numere egale ca fiind cel de-al 2-lea citit.

Varianta <7>
SUBIECTUL I
1.d.
2.
a) 9432

b) 4569, 45690

C¢) citeste n (numdr natural nenul)
nr<0; a<«9

rcat timp m#0 si m%10#a executd

{. m< [m/10]

|

| rdacd m#0 atunci

| [. nr<nr*10+m$10
!

péngéé%ﬁ% a<o
scrie nr
d) Varianta C/C++ Varianta PASCAL
#include<iostream.h> var n,nr,m,a:longint;
void main () begin
{ repeat
long int n,nr,m,a; write('n='");readln(n);
do until n>0;
{ nr:=0;
cout<<”n=";cin>>n; for a=9 downto 0 do
} begin
Hhtde (n<l); PRTDé (m<>0) and (m mod 10<>a)
for (a=9;a>=0;a--) do
{ m:=m div 10;
m=n; if m<>0 then
while (m!=0 && m%10!=a) nr:=nr*10+m mod 10;
{ end;
m=m/10; write (nr)
} end.
if (m!=0)
nr=nr*10+m%10;
}
cout<<nr;
}

28
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SUBIECTUL II

1.a

2. b pentru intensiv si d pentru neintensiv
3. 2 pentru intensiv

Varianta C/C++

pentru neintensiv
cout<<x.nume<<x.clasa<<x.medie;

4. 128 pentru intensiv si 2 pentru neintensiv
5.
Varianta C/C++

pentru intensiv
#include <iostream.h>
#include <string.h>
void main ()

{

char t[255],v[]="aeiou ";

int i,n,p=-1,0k;
do

{
cin.get (t,256);
ok=1;
n=strlen (t);
for (i=0;i<n;i++) //verificam daca e
//litera mica sau spatiu
if ((E[i]1<97 || t[i]>122) &&
t[i]!=32)
ok=0;
else
if (strchr(v,t[i])==NULL)
//verificam daca e consoana
p=1i;
}
while (!'ok);
for (i=p;i<n-1;i++)
t[il=t[i+1];
t[n-1]=NULL;
cout<<t ;
}
pentru neintensiv
#include <iostream.h>
#include <string.h>

YOid main ()

char t[255],v[ ]1="aeiou ";
int i,n,p=-1,0k;
do
{
cin.get (t,256);
ok=1;
n=strlen(t);
for (1i=0;i<n;i++) //verificam daca e
litera mica sau spatiu

if ((E[11<97 || t[i]1>122) &&
t[i]!=32)
ok=0;
else
if
(strchr (v, t[1i])==NULL)//verificam

| Varianta PASCAL

| write (x.nume, x.clasa, x.medie) ;

Varianta PASCAL
const v: set of
lal.'Vle[la’,lel,’il"OV,lu'];

var t:string;
n,p,i:integer;
ok:boolean;
begin
repeat
write ('text:"');
readln (t) ;
:=length(t);
ok:=true;
for i:=1 to n do
if((t[i]<'a') or (t[il>'z"))
(t[1]1<>" ") then ok:=false
else
if not(t[i]
until ok;
delete(t,p,1);
write (t);
end.

in v) then p:=i;

const v: set of
lal.'vzlz[la’,lel,’il,'OV,lu'];
var Listrildicger;
ok:Boolean;
begin
repeat
write ('text:");
readln (t) ;
:=length(t);
ok:=true;
for i:=1 to n do
if((tfil<'a') or (t[il>'z"))
(t[1]1<>" ") then ok:=false
else
if not(t[i]
until ok;
write (t[p]l);
end.

in v) then p:=i;

and

and
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daca e consoana
p=i;
}
while (!ok);
cout<<t[pl;
}

SUBIECTUL III
1. ¢ pentru intensiv si d pentru neintensiv

2. C; =126 numere

3.

Varianta C/C++
pentru intensiv
#include "stdio.h"

void main ()
{ unsigned v[300],n,1i,exista,aux,p;

FLEE &L (fpac.TxT™, ") ;
do

{

printf ("n=");

scanf ("%d", &n) ;

}

while (n<l || n>100);
for (i=0;1<3*n; i++)
do

{
printf ("v[%d]l=",1);
scanf ("%d", &v[i]);

}

while (v[1]>9999);
i=0; exista=0;
while (i<n && v[i]%2!=0)
i++;
if (i<n)
{ exista=1;
p=1i;
}
if (exista)
{
i=3*n-1;

GrigEaT0i—0%n g5 v[i]%2==0)
i-=;
if (i>=2*n)
{exista=1;
aux=v[p]l;
vipl=v[i];
v([i]=aux;
}
}
for (i=0;1<3*n;i++)
fprintf (f,"%d ",v[i]);
fclose (f);

30

Varianta PASCAL

type vector=array[l..30]
var v:vector;

n,i,aux,p:word;
%g%ggﬁgboolean;

begin

assign(f, '"BAC.TXT');

rewrite (f);

repeat
write ('n=");readln(n);

until (n>0)and (n<=100);

for i:=1 to 3*n do
repeat
write('v[', 1,
readln(v[i]);
until v[1]<10000;

i:=1;

exista:=false;

while (i<=n)and(v[i]
do i:=i+1;

if i<=n then

'1=");

begin
exista:=true;p:=1i;
end;
if exista then
begin
i:=3*n; exista:=false;

while (i>2*n)and(v[i] mod 2

igo(}iflﬁ};then

begin
exista:=true;
aux:=v[pl;

vipl:=v[i];
v[i]:=aux;
end;
end;

of word;

mod 2<>0)

0)
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pentru neintensiv
#include "stdio.h"
void main ()
{ unsigned v[300],n,1i,exista,aux,p;
FILE *f ;
f=fopen ("BAC.TXT", "w") ;
do
{
printf ("n=");
scanf ("%d", &n) ;
}
while (n<1l || n>100);
for (i=0;1i<3*n; i++)
do
{
printf ("v[%d]l=",1);
scanf ("%d", &v[i]);

)
YRR =0V 7 P77)) 7
{

aux=v[i];
viil=v[2*n+i];
v[2*n+i]l=aux;
}
for (1i=0;1<3*n;i++)
fprintf (£,"%d ",vI[i]);
fclose(f);
}
4.

paripr et
a)

unsigned long sub (unsigned long n)
{
unsigned long t=5;
if (n>5)
{ while (n>t) t=2*t;
t=t/2;
}
else t=n;
return t;

}
b)

#include <iostream.h>
unsigned long s,n;
unsigned long sub (unsigned long n)
{
unsigned long t=5;
if (n>5)
{ while (n>t) t=2*t;
t=t/2;
}
else t=n;
return t;
}

void main ()

type vector=array[l..30] of word;

var v:vector;

n,i,aux,p:word;
exista:boolean;

f:text;
begin

assign (f, "BAC.TXT'") ;

rewrite (f);
repeat

write('n="');readln(n);
until (n>0)and(n<=100);
for i:=1 to 3*n do

repeat
write('v([',1i,
readln(v[i]);

"1=");

until v[1]<10000;
for i:=1 to n do

be%ﬁ%::v[i];
v[i]l:=v[2*n+i];
v[2*n+i] :=aux;
end;

for i:=1 to 3*n do

write (£,v[1],"
close (f);
end.

| Varianta PASCAL

")

function sub(n:longint) :longint;

var t:longint;
begin
if n>5 then
begin
while n>t do
t:=t div 2;
end
else t:=n;

engub:=t;

var s,n:longint;

t:=2*%t;

function sub(n:longint) :longint;

var t:longint;
begin
t:=5;
if n>5 then
begin
while n>t do
t:=t div 2;
end
else t:=n;
sub:=t;
end;

t:=2*t;
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do
{ cout<<”s=";
cin>>s;
}
while (s>10000000) ;
while (s>0)
{
n=sub (s) ;
cout<<n<<’ ‘;
s=s-n;
}
}

pentru neintensiv

a)unsigned long p(unsigned long n)
#include <iostream.h>

#include <fstream.h>

ofstream g (“Numere.txt”);

unsigned 1eng suB/
{
unsigned long t=5;
if (n>5)
{ while (n>t) t=2*t;
t=t/2;
}
else t=n;
return t;
}
void main ()

{

(unsigned long n)

do
{ cout<<”s=";
cin>>s;

}
while (s>10000000)

while (s>0)
{
n=sub (s) ;
g<<n<<’ Y,
s=s-n;
}
g.close();

}

SUBIECTUL 1
1.a
2.a)22

begin
repeat
write('s="');readln(s);
until (s>=0) and (s<=10000000);
while (s>0) do
begin
n:=sub(s) ;
write(n,"' '");
S:=s-n
end
end.

function p(n:longint) :longint;
var s,n:longint;

f:text;
function sub(n:longint) :longint;

pagif:longint;

t:=5;
if n>5 then
begin
while n>t do t:=2*t;
t:=t div 2;
end
else t:=n;
sub:=
end;
begin

assign(f, '"Numere.txt');

rewrite (f);

repeat
write('s="');readln(s);

until (s>=0) and (s<=10000000);

while (s>0) do

begin
n:=sub(s);
write(f,n,"' '");
S:=s-n;

end;

close (f);

end.

Varianta <8>

b)Daca sirul are ultimele k cifre impare atunci valoarea returnata va fi0.

n=571355 si k=4
n=572355 si k=3
n=1357 s1 k=78

n=ab'b2.....b¥ unde b'b2..... bks nt k mﬁre)lmpare

c)01te ste n, k(numere natura € nenu
nr<0
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p <l
r-executé

- dacan%2=0 atunci
| nrénr+n%10%*p
&k
pSp*10
{ altfel

|

|
| kek-1
|

|

|

|

|

lm

n<[n/10]
cat timp

Lmcat timp n#0 si k#0

scrie nr
d) Varianta C/C++

#include<iostream.h>
#include<conio.h>

void main( )
{long int n,k,nr=0,p=1;
clrscr();

cin>>n;

cin>>k;

while (n!=0 && k!=0)

if(n%2=LO)

{nr=nr+n%10*p;
p=p*10;

else
k=k-1;
n=n/10;
}

cout<<nr;

SUBIECTUL II

1. b pentru intensiv si ¢ pentru neintensiv
2. ¢ pentru intensiv si a pentru neintensiv
3.abefgh 6

4.Varianta C/C++

Pentru intensiv

Trebuie initializat cu primul
element al listei

S=p->info;

while (p)

{p=p->urm;

s=s+p->info;}

Varianta PASCAL
program bac;
var n,k,nr,p:
begin
nr:=0;
p :=1;
readln (n, k) ;
while (n<>0)
begin

if n mod 2=0 then

longint;

and (k<>0) do

be%%?=nr+n mod 10*p;
p:=p*10;
end
else
k:=k-1;
n:=n div 10;
end;
write (nr);
end.

Varianta PASCAL

Si=p~.info;

Bg%}ﬁ p”.urm<>NIL do

p:=p”.urm;
s=s+p”.info;
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cout<<s;/ printf (“%d”, s);

4. Pentru neintensiv
Varianta C/C++

#include<iostream.h>
void main( )
{int a[20][20],n,p,1i,],k=1;

do{

cout<< "n=";

cin>>n;

cout<< "p=";

cin>>p;

}while(2>n || n>20 || 1>p || p>20);

for (i=1;i<=n; i++)
for (3=1;j<=p;j++)
{falil [J1=k*k;
k=k+2;
}
for (i=1;i<=n; i++)
{for (3=1;J<=p;Jj++)
cout<<al[il[jI<<" ";
cout<<endl;
}
}

SUBIECTUL III
1.c pentru intensiv a pentru neintensiv
2.2

123

pentru neintensiv5 (105,123,231,321,501)

3.Varianta C/C++

Pentru intensiv
int sub (int unsigned n)

{int s=0,x;
for(int i=1l;i<=n;i++)
{
cout<<"x=";
cin>>x;

if (sgrt (x)==int (sqrt (x)))
s=s+Xx;
}

return s;

}

34

end;
write(s);

Varianta PASCAL

PROGRAM BAC;

var

a: array [1..20,1..20] of integer;
n,p,i,j,k:integer;

begin
k:=1;
repeat
begin
write('n=");
readln (n) ;
write('p=");
readln (p) ;
end;
until ((2<n) and (n<20) and (p>1)
and (p<20));
for i:=1 to n do
for j:=1 to p do
begin
ali]l [J]:=k*k;
k:=k+2;
end;
for i:=1 to n do
begin
for j:=1 to p do

wring%;i,j],' ')

wWri
end;
end.
| Varianta PASCAL

Pentru intensiv
function sub(n:integer) :integer;

var S,X,1l:integer;
begin
s:=0;
for i:=1 to n do
begin
write('x=");
readln (x) ;
if
sgrt (x)=int (sgrt (x)) then
S:=s+X;
endS'ub:=s;
end;
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3.Varianta C/C++

Pentru neintensiv

#include<iostream.h>
#include<conio.h>
#include<stdio.h>
FILE*f=fopen ("BAC.TXT", "w") ;
void main ()

{ int 41,3,a[100][100],n,%k=0;
do {
cout<<"n=";
cin>>n; }while (n>50) ;
for( i=1l;i<=n;i++)
{for(j=1,%k=0;j<=n-i+1;j++)
{
alil[3]1=k;
k=k+2;
1

%%Sé%?ii%§2gﬁiiii;j++>

fprintf (£,"%d
fprintf (£,"\n") ;
}

}.

",alillil);

FepkMPRRBIAG/ CH

#include<iostream.h>
#include<stdio.h>
FILE*f=fopen ("BAC.TXT","w") ;
int m,n;

int a[l100],b[100];int c[1007];

int min(int x,int vy)
{if (x>y)
{clll=y;
return 0;
}
else
{ clll=x;
return 1 ;
}
}

volid citire ()

{

int 1i;

cout<<"n=";

cin>>n;

cout<< "m=";

%%%?igi;i<=n;i++)
{cout<<"a["<<ik"]=";
cin>>ali]l;}

Varianta PASCAL

program bac;

var f:text;
i,Jj,n,k:integer;

a: array [1..100,1..100] of

integer;

begin
assign (f, "BAC.TXT") ;
rewrite (f) ;

k:=0;

repeat

write('n=");
readln (n) ;

until n<50;

for i:=1 to n do
begin

k:=0;

for j:=1 to n-i+l do

839137 1 =x;

k:=k+2;
end;
end;
for i:=1 to n do
begin

for j:=1 to n-i+l do
write(f,' ' ,ali,J])
writeln (f) ;

end; close(f);

end.

Varianta PASCAL

program bac ;
var
m,n,i,j,k:integer;
a,b,crarray[1l..100]
f:text;
function min(x,
y:integer) :integer;
begin
if x>y then
begin
cl[l]:=y;
min:=0;
end
else
begin
cll]:=x;
min:=1 ;
end;
end;

procedure citire;
var i:integer;
begin

Fsgdin b o

begin

write('a[',i,']=");

Il

of integer;

4
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for (i=1;i<=m; i++)
{cout<<"b["<<ig"]=";
cin>>b[i];}

}

void main ()

citire();
int 1i,3,k=1;
if (min(all],bl[1l]))

while (i<=n || j<=m)

{

if(alil<b[3jl)

if((cl[k]%2!=a[i]%2) && clkl<alil])
cl++kl=al[i++];

else

i++;

else

2!

if ((clk]®
=b []

c[++k]
else

'=b[j1%2) && cl[k]<b[j])
t+]7

J++;
}

for (i=1;i<=k;i++)
fprintf (£,"%d ",cl[i]);

}

4. a) Varianta C/C++
Pentru neintensiv

int pl( long int n) ;
int p2( long int n);

36

read(af[i]):
end;
for i:=1 to m do
begin
write('b[',i,"]=");
read(b[i]);
end;
end;
begin
assign(f, '"BAC.TXT'");
rewrite (f);
citire;
k:=1;
if min(a[l]l,b[1l])=1 then
begin
i:=2;
J:=1;
end

elpggin
i:=1;
J:1=2;
end;

while (i<=n ) or (j<=m) do
begin
if a[il<b[j] then
1f ((c[k] mod 2) <> (a[i] mod 2)
yand (c[k]l<a[i]) then
begin
k:=k+1;
clkli=alil;
inc(i);
end
else
inc (1)
else

if ((c[k] mod 2 )<>(b[]j] mod 2))

and ( cl[k]l<b[j]) then

begin

inc (k) ;

clk]l:=b[j1;

inc(3);

end

else

inc(3);
end;

for i:=1 to k do
write(f,c[i],"' ")
close(f);

end.

Varianta PASCAL

function pl(n:longint) :integer;
function p2(n:longint) :integer;
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4. b) Pentru intensiv

Eficienta metodei utilizate va tine seama de faptul cdcei doi vectori introdu §i sunt ordonati
st au componente de paritate diferita. astfel vom lua un element dintr-un tablou si celalalt
element din cel dea doilea tablou cat timp a[i]<b[j].In cazul in care nu mai este asigurata
continuitatea se cautdprimul element de paritate diferit ddecat ultimul element pus in
tabloul c tindnd cont ca acesta se alege din a sau b. Pentru eficientase va c auta de la ultima

pozitie in care s-a facut ultima alegere .
4. b) Pentru neintensiv
Varianta C/C++
Pentru neintensiv
#include<iostream.h>
int pl(int long n)
{int s=0;

while (n!=0)

{ s=s+n%10;

n=n/10;
}

return s;

}

int p2(int long n)
{

return n/10;

}
void main ( )
{long int n,nr=0;

de
cin>>n;
}while (n==0) ;
while (n!=0)
{1f (pl (n)==pl (p2(n)))
nr++;
n=p2(n) ;

cout<<nr;

}

SUBIECTUL I
1.b
2.2) 1

Varianta PASCAL
program bac;

var
n,nr:longint;

function pl(n:longint) :integer;
var s:integer;
begin
s:=0;
while n<>0 do
begin
s:=s+n mod 10;
n:=n div 10;
end ;
pl:=s;
end;

function p2(n:longint) :integer;

B9iR div 10;
end;

begin
nr:=0;
repeat
write('n=");
readln (n) ;
until n<>0;
while n<>0 do
begin
if pl(n)=pl(p2(n))
then
inc(nr);
n:=p2(n);
end;
write (nr);
end.

Varianta <9>

2. b) orice numar care contine macar un 0. Exemplu 102,10, 100,

2.¢0)

Citeste n (numdr natural)
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s « 10
-repeta
dacd n%10<s atunci
s « n%10
altfel

L. s o -1
n=[n%10]
pénada cédnd (n=0)
: |
scrie s

2.d) Varianta C/C++
#include <iostream.h>
void main ()

{

int n, s;
cout<<"Dati n:";
s=10;
while

cin>>n;

(n> 0)
{
1f (n%10<s)
s=n%10;
else
s=-1;
n=n/10;
}
cout<<s;

}

SUBIECTUL II
1. a pentru intensiv si c pentru neintensiv
2. a pentru intensiv si ¢ pentru neintensiv

3.4 pentru intensiv si abcdea pentru neintensiv daca in loc de a[] se consideri s[]

Varianta PASCAL
program bac;
var n,s:integer;

begin
write('Dati n:'); readln(n);
s:=10;
while n> 0 do
begin
if n mod 10<s then
s:=n mod 10
else
s:=-1;
n:=n div 10;
end;
write(s);
end.

Pentru neintensiv in ¢/c++ greseala de scriere, variabila a nu este definita
4. abcd123efg pentru intensiv si 5 pentru neintensiv

5.Varianta C/C++

#include <iostream.h>
#include <conio.h>

void main ()

{ clrscr():;
int n, i, j, al24][24];
cout<<"n= ";cin>>n;

cout<<"Dati matricea..\n";
for(i=1; i<=n; 1i++)

for (j=1; j<=n; J++)
cin>>alil (3]

for (i=1; i<=n; 1i++)
cout<<al[l][i]l<k" ';

for (i=1; i<n; i++)

cout<<al[i+l] [n]l<"' ';

Esfrdizpnifiirzl; vi--)
for (i=n-1; i>1; i--)
cout<<al[i] [1l]l<<' ';
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Varianta PASCAL

PROGRAM BAC;

var a:arrayl[l..24,1..24] of
integer;

n, i, j:integer;

begin

write('n=");

read (n) ;

writeln('Dati matricea...');
for i:=1 to n do

for j:=1 to n do
readln(ali,j1);

for i:=1 to n do
write(all,i]," ");

for i:=1 to n-1 do

fBFiteLalitdoRhed 1) do
write(al[n,1i],"' "):
for i:=n-1 downto 2 do
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SUBIECTUL III
1. b pentru intensiv si a pentru neintensiv

S.éarianta C/C++ E

Pentru intensiv
#include<fstream.h>
#include<conio.h>
int v[1007];
void sub (int n,int k)
{
int 1i,c=1;
for (i=1l;i<=n;i++)
{
vicl=v[c]l+i*k;
ct++; }

cout<<"\n";

for(i=n;i>=1;i--)
cout<<vi[i]<" ";

}

3.a) Varianta C/C++

Pentru neintensiv

volid s2 (int &a, int &b);

3.b) Varianta C/C++

Pentru neintensiv
void sl (int a[1007,
{

int i,
for

int &p, int &q)

ei=-1;
i++)

ep=-1,
(i=p; 1i<=q;
{

if (ep==-1&& al[i]%2==0)
if(al[i]%2==1) ei=i;

}

g=ei;

ep=i;

p=ep;
}

3.¢) Varianta C/C++

Pentru neintensiv
#include <fstream.h>
#include <conio.h>
ofstream f (“bac.txt”);

void sl (int a[100], int &p, int &q)

write(ali,11,"' ');
end.

Varianta PASCAL

Pentru intensiv

var v :array[l..100]
procedure sub( n,
var

i,c:integer;

of integer;
k:integer);

begin
c:=1;
for i:=1 to n do
begin
vicl:=v[c]+i*k;
inc(c);
end;
writeln;

for i:=n downto 1 do
write (vI[i]," "),
end;

Varianta PASCAL

Pentru neintensiv

procedure s2 (var a:integer; var

b:integer) ;
Varianta PASCAL

Pentru neintensiv
type tablou=array[l..100] of
integer;
procedure sl (a:tablou; var
p:integer; var g:integer);
var 1i,ep,ei:integer;
begin
ep:=-1; ei:=-1;
for i:=p to g do
begin
if (ep=-1) and (a[i] mod 2=0)

then

ep:=1i;
if (a[i] mod 2=1)

ei:=i;
end;

g:=ei;

then

p:i=ep;
end;

Varianta PASCAL

Pentru neintensiv
program bac;

type tablou=array[l..100] of
integer;
var a:tablou;
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{

int i, ep=-1, ei=-1;
for (i=p; i<=q; i++)
{
if (ep==-1&& al[il%2==0) ep=i;
if(a[i]%2==1) ei=i;
b
p=ep; g=e1l;
}
void afis v (int v[100], int a, int
b)
{
for(int i=a; i<=b;i++)
f<vi]"' ';
f<<endl;
}
void s2 (int &a, 1int &b)
duknE ., aux;
a=b;
b=aux;

}

void main ()

{ int n,a[100], i par, i imp;

clrscr();

cout<<"n= ";cin>>n;

cout<<"\nDati vectorul!\n";

for (int i=1; i<=n; i++)
cin>>alil;

i par=1;

i imp=n;

while (i par!=-1||i imp!=-1)
{
sl(a, i par, i imp);
if (i par<i_ imp)
s2(al[i_par], ali imp]l);
}

cout<<endl;

afis v(a,1,n);

f.close();

getch () ;

}

4. a)Pentru intensiv

Varianta C/C++
#include<stdio.h>
#include<conio.h>
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i,n,i par,i imp:integer;
procedure sl (a:tablou; var
p:integer; wvar g:integer);
var 1i,ep,ei:integer;

begin
ep:=-1; ei:=-1;
for i:=p to g do
begin
if (ep=-1) and (a[i] mod 2=0)
then
ep:=1i;
if (a[i] mod 2=1) then
ei:=i;
end;
p:=ep; g:=ei;

end;

Rrogedyse; abisnv¥ed¥riablou;

var i:integer;

begin

for i:=a to b do
write(f,v[i]," ");

writeln (£f);

end;

procedure s2
b:integer) ;
var aux:integer;
begin

(var a:integer; var

aux:=a;
a:=b;

b:=aux;
end;

begin

assign(f, ’bac.txt’);

rewrite (f);

write('n= ') ;readln(n);

writeln ('Dati vectorul!');

for i:=1 to n do
readln(ali]);

i par:=1;

i imp:=n;

while (i par<>-1) or
begin
sl(a, i par, i _imp);
if i par<i imp then
s2(al[i par], ali impl);
end;

writeln;

afis v(a,1,n);

close (f);

end.

Pentru intensiv
Varianta PASCAL

program bac;
var v:array[l..1000]Jof integer;

(i imp<>-1) do
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i,x,c:integer;
int v[1000]; f:text;
FILE *f=fopen ("BAC.TXT","x"); begin
void main () assign (f, "BAC.TXT") ;
{clrscr(); reset (f);
int 1i,x,c=0; c:=0;
while (! feof (f)) while not eof (f) do
{fscanf (£, "%d", &x) ; begin
1f(x/100<=9 && x/100 >=1) read (f, x) ;
v[x]=1; if (x div 100<=9 ) and (x div 100
} >=1) then
for (1=999;1>=100;1i--) v(ix]:=1;
{1f( v[1i]==0) end;
{printf("%sd ",1);
c++; for 1:=999 downto 100 do
} begin
if (c==2) if v[i]1=0 then
break;} RegtB(i,' ");
inc(c) ;
end;
if c¢c=2 then
break;
end
end.

Parcurgem o singuradat afi sierul de intrare ,care contine numerele.Marchez in vectorul v
numerele de trei cifre existente in fisier. Parcurgand descrescator verific care nu se regasesc
in vector.

Varianta <10>
SUBIECTUL I
1.a
2.
a) 24
b) n=233456, k=4
n=237458, k=3
©)
citeste n,k (numere naturale nenule)
nr 0
p«
dacan #0 si k#0
rexecuta
~-dacan%?2 #0 atunci
nr «—nr+[n/10] %10*p
p <p*10
altfel
k «k-1
-m
n«n/10
~cat timp n#0 si k#0
scrie nr
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d) Varianta C/C++
#include <iostream.h>
unsigned long n,k,p,nr;

yehtaitdhti n si k:"; cin>>n>>k;
nr=0; p=1;
while(n!=0 && k!=0)
{if(n%2!=0)

p=p*10;} else k=k-1;
n=n/10;}

cout<<nr;}

{nr=nr+n%10*p;

SUBIECTUL II
1.a

Intensiv

2.d (se afiseazacon tinutul nodurilor,
incepand de la al treilea nod, din doua
in douanoduri, pan ala sfar situl listei)
3.3081 (Un arbore cu n noduri are n-1
muchii, asadar graful nostru cu 80 de
noduri trebuie sar amanacu 79 de

m92e308 Heeuétdbpie eliminate 3160-
4.abacde (literele consecutive o singurd
datd)

5.

Varianta PASCAL
var n,k,p,nr:longint;
begin write('Dati n si k:'); readln(n,k);

W @=10)and(k<>0))do
begin if(n mod 2<>0)then begin
nr:=nr+(n mod 10)*p; p:=p*10 end
else k:=k-1;
n:=ndiv 10
end;

write(nr)
end.

Neintensiv

2.c (sterge caracterele ce se repeta, cu
reveniri la caracterul precedent dupa
fiecare stergere)

3.3 (intrucat douadin cele 6 noduri au
gradul 0, rezultac acelelalte 4 noduri
sunt legate prin cele 6 muchii, lucru

posill dadiatagititecasatdiveiekdte Adeci
fiecare dintre ele are gradul 3)

4.3481 (Un arbore cu n noduri are n-1
muchii, asadar graful nostru cu 80 de
noduri trebuie sar amanacu 79 de

muchii, deci trebuie eliminate 3560-
79=3481).

(neintensiv si intensiv). Numerele p atrate perfecte pare ce trebuie introduse sunt
](52*0)2, (2*1), ..., EZ*(n*P-l_)]z: Consideram tabloul incepand cu linia 0 si coloana 0.
i

lementul general din

nia 1 si coloana j al tabloului este elementul numarul

1*p+j+1 din sirul patratelor (caci avem i linii —de la 0 la i-1— de cate p elemente, iar
elementul este in pozitia j+1 in linia i), adicdeste elementul [2*(i*p+j)] .

Varianta C/C++

42

| Varianta PASCAL
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#include <iostream.h>

#include <math.h>

int 1,j,n,p; unsigned long a[20][20];
void main()

&qﬁmgfﬂg%}}[z-zo]:"; cin>>n;}
do{cout<<"Dati p[1-20]:"; cin>>p;}
while(p<1 || p>20);

for(i=0;1<n;1++)

for(j=0;1<p;j++)
a[i][jl=pow(2*(i*ptj),2);
for(i=0;1<n;1++)
{for (3=0;3<p;j++)
'; cout<<endl;}}

cout<<ali] [jJ]1<<

SUBIECTUL III

var 1,j,n,p:integer; a:array[0..20,0..20]of
longint;

begin repeat write('Dati n[2-20]:");
readln(n) until(n>1)and(n<=20);

JeRsaEWHaERALDR):20]:); readin(p)
for 1:=0 to n-1 do

for j:=0 to p-1 do
alil[j]:=sqr(2* (*p-):

for 1:=0 to n-1 do

begin for j:=0 to p-1 do write(a[i][j],'");
writeln end;

readln
end.

1

1. a pentru intensiv si b pentru neintensiv
(f(3,1)=2+1(2,2)=2+3+1(1,3)=5+4+1(0,4)=9+0=9).

2. 5 (dintre cifrele 5,6,7,8 si 9, care apar in aceastdordine trebuie alese 4, deci una
lipseste. Cum sunt 5 cifre exista5 posibilit dti ca o cifras alipseasc a. Numerele sunt
45678,45679, 45689, 45789, 46789).

3.

Pavirntfelfsivt Varianta PASCAL
Pornim cu a=n-1 si cat timp a nu e prim il decrementdm cu 1. Pornim cu b=a-1 si

cat timp nu e prim il descrementam cu 1.

void sub(unsigned long n, procedure sub(n:integer;var a,b:longint);
unsigned long &a, unsigned long | var i:integer; prim:boolean;
&b) begin a:=n-1;
{unsigned long i;int prim; repeat prim:=true;
a=n-1; for i:=2 to trunc(sgrt(a)) do
do{prim=1; if (a mod i=0) then prim:=false;
for (i=2;i*i<=a;i++) if (prim=false) then dec (a)until
if (a%1i==0) prim=0; prim=true;
%géi%?im) a--7} while(lprim); ?é;g;%;prim:=true;
do{prim=1; for i:=2 to trunc(sqgrt(b))do
for(i=2;1*i<=b; i++) if (b mod i=0)then prim:=false;
if (b%1i==0) prim=0; if (prim=false) then dec (b) until
if (!'prim) b--;} while(!prim);} | prim=true;
end;

Pentru neintensiv
Memoram 1n vectorul s sumele cerute, in care s[i]=a[l]+a[2]+...+a[i]. Avem:
s[i]=(a[1]+a[2]+...+a[i-1])+a[i]=s[i-1]+a[i], pentru orice i de la 1 la n. s[0]=0.

Vananta+tostream.h>
#include <conio.h>
int i,n; unsigned long

Varianta Paseadr; a,s:array[0..100]0f
longint;
begin repeat write('Dati n[1-100]:");
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all01],s[101];
void main ()
{do{cout<<"Dati n[1-100]:";
cin>>n; }
while (n<1l || n>100);
s[0]=0;
for(i=1;i<=n;i++)
{do{cout<<"a["<<ig" =",
cin>>alil;} while(a[i]l>9999);
s[i]l=s[i-1]+ali];}
for(i=1;i<=n;i++) cout<<s[n+l-
i]<<endl;

getch () ;}
4. a)
Varianta C/C++

Pentru intensiv
#include <fstream.h>
ifstream f ("produse.txt");
unsigned long x[10000]; int
i,3,k;
void main ()
{while (£>>i>>7>>k) x[1i]+=7*k;
f.close();

for (i=0;1<=9999; 1++)

if(x[1i]) cout<<i<<'
'<<x[i]<<endl;}

Pentru neintensiv
#include <fstream.h>

#include <conio.h>
unsigned long i,n,p,x; ofstream

f("BAC.txt");
void main ()
{do{cout<<"Dati n[1-1000000]:";
cin>>n; } while (n<1 ||
n>1000000) ;
p=1; cout<<"Dati numerele:";
for (i=1;i<=n;i++)
{cin>>x%; while (p<x) p*=2;
f<<p<' '}
f.close();}

b) Pentru intensiv

In vectorul x pastrim cantititile
totale: x[i] este suma totald
obtinutd pentru produsul cu codul
1. Pentru fiecare tripletdi,j,k citit a
din fisier incrementam pe x[i] cu
J*k, farda mai c auta prin vectori
sau sorta vectori. Astfel, sunt
necesare doar n adundri §i n

inmultiri, . dfe .n e nr. de
mregistrari din fisier.
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readln (n)until (n>0)and (n<=100) ;

s[0]:=0;
for i:=1 to n do
begin repeat write('al[',i,']=");
readln(af[i])until (a[1]<=9999);
s[i]:=s[i-1]+al[i] end;

for i:=1 to n do writeln(s[n+1-i]);
readln

end.

Varianta PASCAL

var f:text; x:array[0..10000]of longint;
i,J,k:integer;
begin assign (f, 'produse.txt'); reset(f);
while not (eof (f))do
begin readln(f,i,]J,k); x[i]l:=x[1]+]*k
end;
for 1:=0 to 9999 do
if(x[11>0)then writeln(i,"' ',x[1]);
close (f)
end.

var i,n,p,x:longint; f:text;

répeat write(‘Dati n[l- 006830]:')'
readln (n) until ((n>0)and(n<1000000)
p:=1; write('Dati numerele:');

for 1:=1 to n do

begin read (x) ; while (p<x)do p:=p*2;
write(f,p,"' ') end;

close (f)

end.

’

begin assign (f, 'BAC.txt' rite(£f);
)

b) Pentru neintensiv

Memoram in p puterea lui 2 cautata. Initial,
p=1. Pentru fiecare numar citit il dublam pe p
(daca e mai mic decat num arul) panadevine
cel putin egal cu numarul citit §i scriem pe p.
Astfel, nu reludm cu p=1 pentru fiecare numar,
ci continudm de la pasul precedent, daca e
cazul. Fie p=2% deci 2"'<x<2" (unde x e
ultimul numar din sir), caci k e minim.

o L
R AT A R AN R U R S By

este logrx dacax e putere a lui 2 sau 1+[log »x],
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| dacax nu e putere a lui 2.

Varianta <11>
SUBIECTUL I

ye

a) a)15 (se afiseazdprodusul ultimelor p cifre ale lui n, unde n € minimul dintre k si
nr. de cifre ale lui n)
b) 1 (sau orice alt numar care nu are printre ultimele 4 cifre 3,5,7 s1 9).

¢) Varianta C/C++ Varianta PASCAL
#finclude <iostream.h> var n,k,p:longint; c:integer;
unsigned long n,k,p; int c; begin write('Dati n si k:');
void main () readln (n, k) ;
{cout<<"Dati n si k:"; cin>>n>>k; p:=1;
p=1; while ((n>0)and (k>0))do
while (n>0 && k>0) begin c:=n mod 10;
{c=n%10; if (c mod 2=1)then p:=p*c;
if (c%2==1) p=p*c; n:=n div 10; k:=k-1 end;
n=n/10; k=k-1;} write (p)
cout<<p;} end.
d)
citeste n, k (numere naturale
p<—1
~daca k>0

roentru i=k,1,-1 executa
-daca n>0 atunci
cen%10

[isgé*g%Zzl atunci

n—[n/10]
kek-1

.|

i

-

scrie p

SUBIECTUL II

1. - i : : )

7. pddrumul este A %8 g%aaﬁ%f‘ FiSate farabucle cu n noduri este 2 @D, Pentru
n=4 avem 2*°=2'=4096).

Pentru neintensiv,d

3.

11 bredbr (se afiseazdlungimea ini tialaa lui s, spa tiu si apoi sirul s fardvocala a.

4.

Pentru intensiv

p->nr+p->urm->nr+p->urm->urm->nr (pentru C++), respectiv
par+pturm”.nr+pt.urm”.urm”.nr (pentru Pascal)

Pentru neintensiv

2n(n-1)/2

64 (nr. de grafuri neorientate distincte cu varfuri e . Pentru n=4 avem
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2¥32=00=64.
5.

Pentru intensiv

Varianta C/C++
#include <iostream.h>
int a[l10][10],1i,J,m,max, min,n;
void main ()
{do{cout<<"Dati m[1-10]:"; cin>>m;}
while (m<1l || m>10);
do{cout<<"Dati n[1-10]:"; cin>>n;}
while (n<1l || n>10);
for (i=0;i<m;i++)
for (§=0;j<n; j++)
{cout<<"a ["<<i<<M"] [ ] =",
cin>>ali1([j]1;}
max=0;//maximul dintre minimele
liniilor

f%{éig?i}fgj%yy%inimul liniei i
for (j=1;j<n;j++)
if(ali]l[J]l<min) min=alil[j];
1f (max<min) max=min; }
cout<<"Maximul minimelor liniilor
este "<<max;}

I3

Pentru neintensiv

#include <iostream.h>

int a[10][10],1i,3j,m,min,n;

void main ()

{do{cout<<"Dati m[1-10]:"; cin>>m;}

while (m<1l || m>10);
do{cout<<"Dati n[1-10]:"; cin>>n;}
while (n<1l || n>10);

for (i=0;i<m; i++)

for (3=0;j<n; j++)
{cout<<"a["<<i<<"] ["<<<<M]=";

cin>>al[il[3j]1;}

for (1=0;i<m; i++)

{min=a[i] [0];

for (§j=1;3j<n; j++)
if(alil [Jl<min) min=al[i] []j];
cout<<min<<' ';}}

SUBIECTUL III
1.b
2.

Varianta PASCAL
var a:array[0..10,0..10]Jof integer;
i,j,m,max,min,n:integer;

begin repeat write('Dati m[1-10]:");
readln (m) until (m in[1..107);
repeat write('Dati n[1-10]:");

readln(n) until(n in[1..107]);

for 1i:=0 to m-1 do

for j:=0 to n-1 do

begin write('al',i,']1[',3,"']1=")"
readln(al[i,j]l)end;

max:=0; {maximul dintre minimele
liniilor}

for i:=0 to m-1 do
i?egin min:=a[i][0]; {minimul liniei

for j:=1 to n-1 do
if(ali,jl<min)then min:=ali,j];
if (max<min) then max:=min end;
writeln ('Maximul minimelor
liniilor este ',max)
end.
var a:array[0..10,0..10]Jof integer;
i,j,m,max,min,n:integer;
begin repeat write('Dati m[1-10]:"');
readln (m)
until (m in[1..107]);
repeat write('Dati n[1-10]:");
readln (n)
until(n in[1..107);
for 1i:=0 to m-1 do
for j:=0 to n-1 do
begin write('al',i,"][',3,"]1=");
readln(ali,j])end;
for 1:=0 to m-1 do
begin min:=al[i,0];
for j:=1 to n-1 do
if(al[i,jl<min)then min:=ali,j];
write (min,"' ")

efBd

Pentru intensiv: 1 (functia intoarce cea mai micacifr aa lui n, dac an #0, s1 9 daca
n=0; deci f(23159)=1).

Pentru neintensiv: (functia intoarce suma cifrelor pare ale lui n, deci f(23169)=8).
3.

Ryt It riabila x cAte un numar din fisier si in max calculdm maximul cerut.
Initial, max e primul numadr citit. Pentru fiecare numar x citit, max devine x daca
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x>max sau 1si pastreazd vechea valoare in caz contrar, nemaifiind nevoie s a
comparam cu toate numerele anterioare. Astfel se evitautilizarea vectorilor, deci se
face economie de memorie si timp. Se fac doar n+1 citiri din fisier, n comparatii si
cel mult n atribuiri i folosim doar 2 variabile simple, x §i max.

l\)7)ariant::1 C/C++ Varianta PASCAL
#include <fstream.h> var i,n:integer; x,max:longint; f:text;
int i,n; long x,max; ifstream begin assign (f, "'numere.txt'); reset(f);
f ("numere.txt"); readln (f,n);
volid main () read (f,x); write(x); max:=x;
{£>>n>>x; cout<<x; max=x; for i:=2 to n do
for (i=2;i<=n;i++) begin read(f,x); if(x>max)then max:=x;
{f>>x; 1if (x>max) max=x; write(' ',max) end;
cout<<' '<<max;} close (f)
f.close();} end.

gfntru neintensiv

Varianta C/C++ Varianta PASCAL
void p(long a[l00],int k,long type vector=array[0..100]of longint;
&max) procedure p(a:vector; k:integer; var
{int 1i; max:longint) ;
max=al[l]; var i:integer;
for (i=2;i<=k;i++) begin max:=af[l];
if(al[i]l>max) max=al[i];} for i:=2 to k do
if(a[i]>max)then max:=a[i]
end;
Qf)arianta C/C++ Varianta PASCAL
#include <iostream.h> type vector=array[0..100]of longint;
int i,n; long var i,n:integer; a,v:vector; max:longint;
all00],max,v[100]; procedure p(a:vector; k:integer; var
void p(long af[l00],int k,long max:longint) ;
&max) var i:integer;
{int 1i; begin max:=al[l];
max=al[l]; for i:=2 to k do
for (i=2;1i<=k;i++) if(a[i]>max)then max:=al[i]
if(al[i]l>max) max=al[i];} end;
void main () begin write('n='"); readln(n);
{eevtisIngdsnecinepn; begih:wkite (Mado,i,']1="); readln(alil);
{cout<<Ma["<<i<"]="; p(a,i,max); v[i]:=max end;
cin>>alil; p(a,i,max); for i:=1 to n do write(vI[i]," ")
v[ii]l=max;} end.
for (i=1;i<=n;i++)
cout<<vi[il<<' ';}
4. a)
Varianta C/C++ Varianta PASCAL
Pentru intensiv
unsigned long sum(unsigned long | function sum(x:longint) :longint;
x)
b)
Varianta C/C++ | Varianta PASCAL
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#include <iostream.h>
unsigned long i,n,nr,x;
unsigned long sum(unsigned long
x)

{int 1i,s=0;

for (i=1;i<=x;i++)

if (x%1==0) s=s+i;
return s;}
void main ()
{cout<<"n="; cin>>n; nr=0;//nr.

de numere prime
cout<<"Dati numerele:"
for (i=1;i<=n;i++)
{cin>>x; 1f (sum(x
nr++; }
cout<<nr;}

) ==x+1)

Pentru neintensiv
yarlilné a C/C++

inc e <iostream.h>
unsigned long i,n,nr,x;
int prim(unsigned long x)

{int p; unsigned long d;
if (x%2==0) return x==2; else
if (x==1) return 0; else
{p=1; d=3;
while(p && d*d<=x)
f (x%d==0) p=0; else d+=2;
return p;}}
void main ()
{cout<<"n="; cin>>n; nr=0;//nr.
de numere prime
cout<<"Dati numerele:"
for (i=1;i<=n;i++)
{cin>>x; if(prim(x)) nr++;}

cout<<nr;}

SUBIECTUL 1
1.d

2. 2) 17396

var i,n,nr,x:longint;
function sum(x:longint)
var i,s:longint;
begin s:=0;

for i:=1 to x do

if(x mod i=0)then s:=s+i;

:longint;

sum:=s
end;

begin write('n=");
de numere prime}
write ('Dati numerele:');
for i:=1 to n do

begin read(x); if (sum(x)
nr:=nr+1 end;

write (nr)
end.

readln(n); nr:=0; {nr.

=x+1) then

Varlanta PASClonglnt

var 1,n,nr,x:
functlon prim(x:longint) :boolean;
var p:boolean; d:longint;

begin if (x=2)then prim:=true else

if((x=1)or(x mod 2=0))then prim:=false
else
begin p:=true; d:=3;

while ((p)and (d*d<=x))do
if(x mod d=0) then p:
d:=d+2;
prim:=p;
end
end;
begin write('n=");
de numere prime}
write ('Dati numerele:');
for i:=1 to n do

=false else

readln(n); nr:=0;{nr.

begin read(x); f(prim(x))then nr:=nr+l
end;

write (nr)

end.

Varianta <12>

b) Din valoarea calculatala punctual a), se observ ac aalgoritmul creeaz dun num ar folosind
prima cifraa fiec arui numar din sirul dat. Pentru a obtine numarul 321, sirul dat trebuie sa
contindun num ar ce incepe cu 3, un numar ce incepe cu 2, un numar ce ncepe cu 1 si 0.

Exemplu: 31, 244, 15, 0.
¢) Varianta C/C++

¢) Varianta PASCAL

#include<iostream.h>
#include<stdio.h>

Y24¢ Ro9R4)
cout<<"Dati x=";cin>>x;
// printf (“x=");scanf (“%d”, &x
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program bac;
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?ggaTn(a,n)

for i:=1 to n do
if (1 mod 2 =0)

then a:=a-i*i
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while (x)
{while (x>9) x/=10;
y=y*10+x;
cout<<"Dati x=";cin>>x;
//printf (“x=");scanf (“%d”, &x) ; }
cout<<y; // printf (“%d”,y):; }
d) citeste x
y<0
rexecuta
r executa
L x€ [x/10]
cét timp x>9
yEy*10+x
citeste x
- cat timp x#0
Scrie y

[SYBIECTUL II

2.a
3. Pentru intensiv
radacina este 2 iar fii lui 3 sunt 4, 6 §1 9

else a:=a+i*i;
write (a);
end.

3. Pentru neintensiv
struct elev {char nume[31];
int notal, nota2, nota3;}
e;

4. Secventa afiseazalungimea sirului de caractere apoi transformatoate vocalele in
majuscule.Valorile afisate sunt: 11 AbcdEfghOId

5. Varianta C/C++
#include<iostream.h>
void main ()

{ int a[50] [SO]Inlilj;
do{cout<<"n=";cin>>n;

// printf (“n=");scanf (“%d”, &n);
}while (n<=2 | |n>=50);

for (i=1;i<=n;i++)

{a[i] [n-1i+1]=0;

for (j=1;j<n-i+1;j++) alilljl=1i;

for (3=i+1; Jj<=n;j++) aljl[n-i+1l]=1i;

}
for(i=1;i<=n;i++)
{for(3=1;3<=n;j++)
COPESPIA IS, "d i1 191);
cout<<endl;}

}

SUBIECTUL III

1.c

2. 2+2+2+3, 2+2+5, 2+7
3. Pentru intensiv

5. Varianta PASCAL

var a:array[l..50,1..50] of integer;
n,i,j:integer;

begin

repeat

write('n="');readln(n);

until (n>2) and (n<50);

for i:=1 to n do

begin
ali,n-i+1]1:=0;
for j:=1 to n-i do ali,jl:=1i;

for j:=i+l1 to n do al[j,n-
i+1]:=1;
end;

fogedifgl to n do
for j:=1 to n do write(ali,jl,"
") ; writeln;
end;
end.

) A geritinis gaapualoitdcstotated)s auitsicfattéicadoe fiiefi quancopis, sy avstbilasimpla X si
divizibilitatea cu 5 pentru numarul mai mic. Cand un sir se termina, algoritmul continua
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pentru numerele din al doilea sir.

Algoritmul este eficient deoarece nu necesitaspa tiu pentru memorarea, valorile sunt
prelucrate printr-o singuraparcurgere, la citirea lor.

b) Varianta C/C++

#include<fstream.h>

ifstream f("nrl.txt");
ifstream g("nr2.txt");

int diviz (long x)
{ 1f(x%5==0)return 1;
else return 0;
}
void main ()
{long x,y;
f>>x;
g>>vy;
while(!f.eof()&&!g.eo0f())

{1f (x¥5%k; g>>vy;}
while (x<y&&!f.eof ())
{if (diviz (x))

cout<<x<<" ";

£>>x;}
while (x>y&&!g.eof ())
{if(diviz (y))
cout<<y<<" ";
g>>y;}
}
while(!f.eof ())
{f>>x%;
if (diviz (x))
cout<<x<<" ";}
while(!g.eof())
{g>>y;
if(diviz (y))
cout<<y<<" ";}
cout<<endl;
}

b) Varianta PASCAL
var x,y:longint;
f,g:text;

function diviz (x:longint) :boolean;
begin

if x mod 5=0 then diviz:=true

else diviz:=false;
end;
begin

assign(f, 'nrl.txt') ;reset (f);
assign (g, 'nr2.txt') ;reset (qg);
read(f,x); read(qg,y);
while not eof (f) and not eof(g) do
begin

ifegty then
read (f,x) ;read(qg,vy);
end;
while (x<y) and (not eof (f))

do
begin
if diviz(x) then write(x,'
")
read (f, x);
end;
while (x>y) and (not eof (g))
do
begin = | )
if diviz (y) then write(y,'
")
read(qg,y);
end
end;
while not eof (f) do
begin
read (f, x);
if diviz(x) then write(x,' '");
end;
while not eof(g) do
begin
read(qg,y);
if diviz(y) then write(y,' '");
end;
end.

3. a) Pentru neintensiv:

Algoritmul propus presupune memorarea intr-un vector a primului sir de numere citit, cel
format din m numere. Al doilea sir nu va fi memorat, fiecare valoare nou cititava fi c dutata
in primul sir, prin metoda cautarii binare, deoarece vectorul contine elemente ordonate
crescator. Vor fi numarate astfel acele elemente ce apar in ambele siruri, prin variabila nr.
Din numarul total de n+m numere, trebuie scazute cele dublate. Valoarea afisataeste n+m-

Otdinul de complexitate este O(log,n)
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Varianta C/C++
b) #include<iostream.h>
long v[1007];
int n,m;
int caut(int 1li,int 1s,int x)
{$781BL1 g
{m=(1li+1s)/2;
if (x==v[m]) return 1;
else
if(x<v[m]) return caut(li,m-1,x);
else return caut (m+l,1s,x); }

else return 0; }
void main ()
{int i, nr=0;

long x;

cout<<"m=";cin>>m;

// printf (“m=");scanf (“%d”, &m) ;
cout<<"n=";cin>>n;

// printf (“'n=");scanf (“%d”, &n);

cout<<"Dati primul sir";
//printf (“Dati primul sir”);
for (i=1;i<=m;i++) cin>>vI[i];
// scanf (“%1”,&v[1i]);
cout<<"dati al 2-lea sir:";
//printf (“dati al 2-lea sir”);
for (i=1;i<=n;i++)

{cin>>x;// scanf (“%1”,&x);

if (caut (1,m, x)==1)nr++;}
cout<<"Sunt "<<n+m-2*nr<<" numere

¢¥§Eiﬁ€??”$unt %d numere

distincte”,n+m-2*nr) ;

Varianta PASCAL
b) var v:array[1l..100] of longint;
n,m,i,nr:integer;
x:longint;
function
caut (1i,1ls,x:integer) :boolean;
var g:boolean;
m:integer;
begin
if li<=ls then
begin
m:=(1li+ls) div 2;
if x=v[m] then g:=true
else
if x<v[m] then g:=caut(li,m-
1,x)
else g:=caut (m+l,1ls,x);
end

cgheg-gi~Talses

end;

begin

nr:=0;

write ('m=");readln (m);
write('n="');readln(n);

write ('Dati primul sir');
for i:=1 to m do read(v[i]);
write('dati al 2-lea sir:'"):;
for i:=1 to n do
begin
read (x) ;
if caut(l,m,x) then nr:=nr+1;
end;

} writeln('Sunt ',n+m-2*nr,' numere
distincte');
end.

4. Pentru intensiv:

Varianta C/C++ Varianta PASCAL

#include<iostream.h>
int verif (long x)
{int c=x%10; x=x/10;

WRIFQ{E)01=c) return 0;
x=x/10;}
return 1;
}
void main ()
{long v[20];
int i,n,nr=0;
do{cout<<"n=";cin>>n;
}while (n<0| |n>20) ;
for(i=1;i<=n; i++)
cin>>v[i];
for(i=1;i<=n; i++)
if(verif(vI[i]))
{nr++;cout<<vii]<<" ";}
Cout<<nr<<endl;
}

var v:array[l..20] of longint;
i,n,nr:integer;
function verif (x:longint) :boolean;

Bégiﬁzinteger; ok:boolean;
ok:=true;
c:=x mod 10;
while x<>0 do
begin

if x mod 10<>c then ok:=false;
X:=x div 10;
end; verif:=ok;

:=x div 10;

end;

begin nr:=0;

repeat

write ('n="') ;readln(n);

until (n>0) and (n<=20);
for i:=1 to n do readln(v[i]);

for i:=1 to n do
if verif(v[i]) then
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begin
nr:=nr+1; write(v[i],"' '"):
end;

end.

4. Pentru neintensiv

a}int nr (long n, int c)
b) #include<iostream.h>
int nr(long n, int c)
{ 1f(n)
if (n%$10==c)
return l+nr(n/10,c);
else return nr(n/10,c);
}

void main ()
{ long n; int x=0,1;

cout<<"n="; cin>>n; n:=n div 10;
// printf (“n=");scanf (“%d”, &n); until n=0;
forfiq@ikny 99 &+k; BRATX/
cout<<x; //printf ("$d”,x); begin
} write('n="');readln(n);
for 1:=0 to 9 do
begin
X:=nr (n,1i);
if x>0 then yi=y+1l;
end;
writeln(y);
end.
SUBIECTUL 1 Varianta <13>
1.b
2.a)7
b)b=61 sau b=62
¢) Varianta C/C++ ¢) Varianta PASCAL

a) function
nr (n:longint;c:integer) :integer;
b) var n:longint;
X,1,y:integer;
function
nr (n:longint;c:integer) :integer;
var x:integer;
begin
x:=0;
repeat
if n mod 10=c then x:=x+1;

#include<iostream.h>
vold main ()

{int a,b,k=0,c,i,n;
cout<<"Dati a=";cin>>a;

// printf (“a=");scanf (“%d”, &a);

cout<<"Dati b=";cin>

>b;
/7 printf (“b="):scanf (°%d”, &b) ;

for (i=a;i<=b;i++)
{n=i; c=0;
while (n)
{1if (n%2==1) c++;
n=n/10;}
f(c>0) k++;
}
cout<<"k="<<k;
// printf (“k=%d”, k) ;
}

var a,b,c,n,k,i:integer;
begin
write(’dati a:’);
readln (a) ;

write(’datl b:");
readln (b) ;
k:=0;
for i:=a to b do
begin
n:=i;
c:=0;
while (n>0)do
begin
if (n mod 2=1) then
n: < R 10;
end;
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if (c>0) then
k:=k+1;
end;
write ('k=’,k);
readln;
end.

d) Citeste a, b

y€0; i€a
- cat timp i<b executa
n€i; c€0

- cat timp n>0 executa
rdaca n%2=1 atunci

l. c€c+l

n€[n/10]

Hldaca c>0 atunci
k€k+1

‘N
Scrie k

SUBIECTUL 11
1.c

2. b pentru intensiv si b pentru neintensiv

3. Pentru intensiv

Neduloota peinrls lista de adiacentia
L(1)={2, 3}, L2)={L, 4}, L(3)={1, 4}
L(4)={2, 3, 5, 6}, L(5)={4, 6} L(6)={4, 5}

3. Pentru neintensiv

struct medicament {char
denumire[31];
float
pret;} m;

4. Secventa afiseazalungimea sirului de caractere apoi eliminatoate vocalele din sir.

Valorile afigate sunt: 11 bcdfghd

5. Pentru intensiv:
Varianta C/C++
#include<iostream.h>
void main ()
{ dint a[50][50],n,1,3;
do{cout<<"n=";cin>>n;

// printf (“n=");scanf (“%d”, &n);

lwhile (n<=2 | |n>=50);
for (i=1;i<=n;i++)
{ali] [n-1+1]1=0;
for (j=1;j<n-i+1;j++)
for (j=i+1; Jj<=n;j++)
aln-i+1]1[j]1=1i;

aljllil=1i;

}

PR LT TR Tk
cout<<ali] [Jl<<" ";
// printf (“%d”, alillj1);

Varianta PASCAL
var a:array[l..50,1..50] of
integer;
n,i,j:integer;
begin
repeat
write('n="');readln (n);

until (n>2) and (n<50);
for i:=1 to n do
begin
ali,n-i+1]1:=0;

for j:=1 to n-i do alj,1i]:

for j:=i+l1 to n do al[n-
i+1,3]:=1;
end;
for i:=1 to n do
begin
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cout<<endl;}

5. Pentru neintensiv:

Varianta C/C++
#include<iostream.h>
void main ()
{int a[50]1[50],n,1,3;
do{cout<<"n=";cin>>n;
// printf (“n=");scanf (“%d”, &n);
}while (n<=2 | |n>=50);
for(i=1;i<=n;i++)
for (j=1;j<=n; j++)
if (J<n-i+l)ali] [j1=1
else if (j==n-i+l) a
else alil[jl=
for (i=1;i<=n;i++)
{ for(j=l;j<=n;j++)

[11[31=0;
2;

for j:=1 to n do
write(ali,j]," ")
end;
end.

writeln;

Varianta PASCAL
var a:array[l..50,1..50] of integer;
n,i,j:integer;
begin
repeat
write('n="');readln(n);
until (n>2) and (n<50);
for i:=1 to n do
for j:=1 to n do
if j<n-i+1 then ali,jl:=1
else
if j=n-i+l1 then ali,j]:=0
else ali,jl:=2;
for i:=1 to n do

cout<<alil[jl<<"™ ™; begin
// printf (“%d”, alill[]j]): for j:=1 to n do
cout<<endl;} write(ali,J]," ");
} writeln;
end;
end.
SUBIECTUL III
1.d
?{ Péhtru intensiv:
b) Varianta C/C++ b) Varianta PASCAL
#include<iostream.h> var i,J,x,n:integer;
void main () begin
{int i=1,73,x=0,n; i:=1; x:=0;
cout<<"n=";cin>>n; write('n="') ;read(n);
// printf (“n=");scanf (“%d”, &n); while x<n do
while (x<n) begin
{for (j=1i;3>0&&x<n;j--) Ji=1i;
xX++; while (j>0) and (x<n) do
i++;} begin
cout<<j+l<<" "; r=x+1;3:=3-1;
// printf (“%d”,j+1); end;
} i:=1i+1;
end;
write(3+1,"' ');
end.
3. a) Pentru neintensiv:
Varianta C/C++ Varianta PASCAL
#include<iostream.h> var 1i,7,x,n:integer;
Yo4e main{) -0, n; beging.—o;
cout<<"n=";cin>>n; write('n="');read(n);
// printf (“n=");scanf (“%d”, &n); while x<n do
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while (x<n) begin
{for (j=1i;3>0&6&x<n; j—-) Ji=1;
{cout<<y<™ "; while (3>0) and (x<n) do
// printf (“%d”,3j); begin
x++;} write(3,"' "); x:=x+1;j:=3-1;
i++;} end;
} i:=1+1;
end;
end.
4. Pentru intensiv si neintensiv:
Varianta C/C++ Varianta PASCAL

a) doar pentru neintensiv:
int p(long n, int c)
{if (n)
{if (n%$10==c) return p(n/10,c);
else

return (n%10)+10*p(n/10,c); }

b)
#include<fstream.h>
ifstream f ("date.in");
ofstream g ("date.out");
int p(long n, int c)
{if (n)

{if (n%$10==c)

return p(n/10,c);
else return (n%10)+10*p(n/10,c);}

}
void main()
{int i;long n;
while(!f.eof ())

{f>>n;

for(i=1;1<10;1=14+2)

n=p(n,1i);
if(n>0) g<<n<<" ";}

SUBIECTUL 1
1.a

2. 2)27596

var f,g:text;

n,x:longint; i:integer;
procedure invers (n:longint;var
x:longint) ;
begin

Wh%é@iﬁ<>o do
x:=x*10+n mod 10; n:=n div
10;
end;
end;
procedure
p(n:longint;c:integer;var
x:longint) ;
var nr:integer;
begin
if n<>0 then
if n mod 10=c then p(n div
10, c, x)
else
begin
x:=x*10+n mod 10; p(n div
10,¢c,x);
end;
end;
begin
assign(f, 'bac.in') ;reset (f);
assign(g, 'bac.out') ;rewrite(qg);
while not eof (f) do
begin
read(f,n);
for i:=1 to 10 do
if i mod 2=1 then
begin
x:=0; p(n,i,x); n:=0;
invers (x,n);
end;
if n>0 then writeln(n,' '");
end;
end.

Varianta <14>
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b) Analizand algoritmul dat, se observac del determin anum arul care se formeazautilizand
cea mai mare cifradin fiecare num ar dat in sir (mai putin 0 care este introdus pentru a
intrerupe citirea). In consecinti, pentru a obtine 752trebuie introdus un sir de 4 numere din
care ultimul O s1 primele 3 trebuie sa aibaca cifre maxime pe 7, 5 si respectiv 2. De
exemplu, un set de date de intrare ar putea fi: 127, 253, 12, 0.

¢) Varianta C/C++
#include<iostream.h>
#include<stdio.h>
void main ()
{
unsigned int x,n,y,c;
scanf ("%d", &x); //cin>>x;
n=0;
while (x!=0)
{ y=x;c=0;
while (y>0)
{if (y%10>c)

| Varianta PASCAL
var x,y,n,c:integer;
begin
readln (x) ;
n:=0;
while x<>0 do
begin
y:=x; c:=0;
while y>0 do
begin
if y mod 10>c then
c:=y mod 10;

y=y/%0¥flo, eng; y div 10;
n=n*10+c; n:=n*10+c;
scanf ("%d", &x) ;//cin>>x; readln (x);
} end;
printf ("$d",n); //cout<<n; write(n);
} end.

d) Deoarece introducerea, la prima citire, a valorii 0 pentru x nu influenteaza cu nimic
rezultatul, nu mai este necesarao verificare anterioar astructurilor repetitive si algoritmul

devine:
citeste x (numdr natural)
n€<0
~repetyz

y€x; c€0

{ repeta

‘ I_. c€y310

[ y€ [y/10]

péna céand y=0
n€n*10+c
citeste x

L pana cand x=0

scrie n

SUBIECTUL II
1.b

2.¢

3. Varianta C/C++

pentru intensivse va afi sa 9 bdued

iar pentru neintensiv 9 2

4. ic}%etele runzelelor arborelui s
5. Pentru intensiv S¢ parcurge ma

r dacd y%10>c atunci

1%1’1

Varianta PASCAL
pentru intensivse va afi sa
9

bdued

iar pentru neintensiv
92

12,3, 4 . . .
rltceei %’e ’ 6Pentru neintensiv Se parcurge matricea pe

coloane si fiecare coloana(de la 1 la num arul coloane. Dupacompletarea unei coloane cu
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de cifre a lui n) se completeaza cu ultima
cifraa num arului n. Dupa completarea unei
coloane cu ultima cifraa num arului n, acesta
isi va schimba valoarea in n=n/10. Numarul
de linii a matricei, respectiv cel de coloane se
determind in momentul valid ari1 datelor de
intrare, pentru care trebuie sa determin am
numarul de cifre.

ultima cifrd a num arului n, acesta isi

schimba valoarea in n=n/10.

va

Varianta C/C++

Program intensiv
#include<iostream.h>
#include<stdio.h>
volid main ()
{ unsigned al[9][9],1i,3,nc;
long n,m;
do{scanf ("$D", &n) ;//cin>>n;

nc=0;m=n;

while (m!=0) {m=m/10;nc++; }
twhile (nc>8 || n<=0);
for (j=1;j<=nc; j++)
{for (i=1;i<=nc; i++)

ali] [J]=n%10;

n=n/10;}
for (i=1;i<=nc; i++)
{for (j=1;j<=nc;Jj++)
printf("sd ",ali][3]);
//cout<<al[i] [J]<<" ";
printf ("\n");//cout<<endl;

b}

Varianta PASCAL

Program intensiv
type mat=array[l..8,1..8] of
integer;
var a:mat;
i,Jj,nc:integer;
m,n:longint;

begin

repeat

readln (n); nc:=0;m:=n;

while (m<>0) do

begin

m:=m div 10; nc:=nc+1l;

end;

until (nc<=8) and (n>0);

for j:=1 to nc do

begin

for i:=1 to nc do
ali,jl:=n mod 10;

n:=n div 10;

e84/i:=1 to nc do
begin

for j:=1 to nc do
write(ali,31, ' ');
writeln;

end; end.

Varianta C/C++

Pentru neintensiv
#include<iostream.h>
#include<stdio.h>
void main ()

do¥BELARELEIDIAD] / Peindsin;
}while (n<1000 || n>9999);

for (§j=1;3<=4;j++)

{for(i=1;1i<=4;i++)

alil[jJ1=n%10;

n=n/10;}

for(i=1;1<=4;1i++)

{for (3=1;J<=4;3++)

printf("sd ",alil[]j]);

//cout<<ali] [JI<<" ";
printf ("\n");//cout<<endl;
1}

Varianta PASCAL

Pentru neintensiv

type mat=array([l..4,1..4] of
integer;

var a:mat;

Be%ia:integer;

repeat

readln (n) ;

until (n>=1000) and (n<=9999);
for j:=1 to 4 do

begin

for 1i:=1 to 4 do

ali,jl:=n mod 10;

n:=n div 10; end;
for i:=1 to 4 do
begin

for j:=1 to 4 do
write(al[i,3], ' ' )3
writeln;

end; end.
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SUBIECTUL III
1.b

2. 8 pentru intensiv si 72 pentru neintensiv

3. Pentru intensiv

a)Folosim un vector ¢ cu 10 elemente, unul corespunzitor fiecarei cifre. C[i] va reprezenta
numarul de citiri a cifrei 1. In momentul citirii nu vom retine cele n numere ci vom forma
vectorul ¢. Vectorul ¢ este initial O si la fiecare citire adaugam 1 elementului corespunzator
cifrei citite. Pentru a afisa cifrele citite Tn ordine crescatoare vom parcurge vectorul c si
vom afisa fiecare cifrai (i=0..9) de atatea ori de cate ori a fost citit 4, adicade c[i] ori.
Metoda este mai eficientadin punct de vedere a spa tiului de memorie utilizat (pentru ca nu
retinem toate cele n cifre) si din punct de vedere a timpului de executie(pentru canu mai

este necesarasortarea celor n numere).

b)Varianta C/C++
#include<iostream.h>
int c[10];
void main ()
{
int n,cif;
do{cin>>n; }while (n>500) ;
for (int i=1l;i<=n;i++)
{ cin>>cif;
clcif]++;}
for (i=0;1<=9;i++)
for (int
J=1;j<=cl[i];j++)

cout<<i<g<" ";

}
Pentru neintensiv;

b)Varianta PASCAL

var c:array([0..10] of integer;
cif,i,j,n:integer;
begin
repeat
read (n) ;
until n<=500;
for i:=1 to n do
begin
read (cif) ;
clcif]:=clcif]+1;
end;
for 1i:=0 to 9 do
for j:=1 to c[i] do

end. write(i,"' ');

Vom citi toate datele din fisierul de intrare (panala sfar situl fisierului) si vom contoriza
cate afisari au fost efectuate panala momentul respectiv, in variabila c¢. Afi sadm numarul
imediat dupacitire pe aceea si linie ca si precedentul si urmat de un spatiu, iar in cazul in
care au fost efectuate 5 afisari (dacac este 5) se trece la linie nou a si se reseteazacontorul c

(c redevine 0).

Varianta C/C++
#include<fstream.h>
void main ()

{ long nr;
int c=0;
ifstream f ("bac.txt"):;
while (£>>nr)
{ cout<<nr<<" ";
ct++;
if (c==5)
{

cout<<endl;

c=0;}

f.close();
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3.Varianta PASCAL

var f:text;
nr:longint;

begiﬁ:integer;
assign(f, 'bac.txt');

reset (f);
c:=0;
while not eof (f) do
begin
readln (f,nr) ;
write(nr,' ');
c:=c+1;
if c¢=5 then
begin
writeln;
c:=0;
end;
end;
close(f);
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4. Pentru intensiv

| end.

Vom citi toate datele din fisierul de intrare (panala sfar situl fisierului) si vom contoriza
cate afisari au fost efectuate panala momentul respectiv, in variabila c¢. Afi sadm numarul
imediat dupacitire pe aceea si linie ca si precedentul si urmat de un spatiu, iar in cazul in

care au fost efectuate 5 afigari (dacdc este 5) se trece la linie nou a si se reseteazacontorul ¢
(c redevine 0). Tot in momentul citirii vom determina si cate dintre numerele din fisier au

suma cifrelor para, utilizdnd functia definitdanterior pentru a calcula suma cifrelor unui

numar natural.

Varianta C/C++
#include<fstream.h>
int sumac (long n)
{ int s=0;
while (n)
{s=s+n%10;
n=n/10;}

} return s;

void main ()
{ long nr;
int ¢=0,cp=0;
ifstream f ("bac.txt");
while (£>>nr)
{

cout<<nr<<" ";
Cc++;
if (c==5)
{
cout<<endl;
c=0;

}
if (sumac (nr) %$2==0)
cp++;
t
cout<<endl<<cp;
f.close();

Pentru neintensiv

Varianta PASCAL
var f:text;
nr:longint;
c,cp:integer;
function sumac (n:longint) :integer;
var s:integer;
begin

§279¢ n<>0 do
begin
s:=s+n mod 10;
n:=n div 10;

end;
sumac:=s;
end;
begin
assign(f, '"bac.txt');
reset (f);
c:=0;cp:=0;
while not eof (f) do
begin
readln (£, nr);
write(nr,"' ');
c:=c+1;
if ¢=5 then
begin
writeln;
c:=0;
end;
if sumac (nr) mod 2=0
then
end; cp:=cp+t+l;
writeln;
write (cp);
close(f);
end.

a)Verific adac anum arul primit ca parametru are vreun divizor propriu, caz in care functia
returneazdvaloarea 0. Dac anu g dseste niciun divizor atunci returneazal.

b) Varianta C/C++

#include<iostream.h>
#include<math.h>
int prim(int n
{ P ié (n<:f)
return 0;
for (int d=2;d<=sqgrt (n) ;d++)

b)Varianta PASCAL

var nr:longint;
i:integer;
function prim(n:longint) :integer;
var d,p:ihteger;
begin
p:=1;
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if (n%d==0)
return 0;
return 1;

}
void main ()
{
for(int 1=11;1<=97;i+=2)
if(prim(i) && prim(i%10*10+i/10))

cout<<i<" ";

}

SUBIECTUL 1
1.d

2.a) 4
b) Varianta C/C++
#include<iostream.h>
#include<stdio.h>
void main ()
{ unsigned i,n; int a;
scanf (“%d”, &a, &n); //cin>>a>>n;
for (i=1;i<=n;i++)
1f (1i%2==0) a=a-i*i;

else a=a+i*i;

if n<=1 then p:=0
else
for d:=2 to n div 2 do
if n mod d=0 then
p:=0;
prim:=p;
end;
begin
for i:=11 to 97 do
if (prim(i)=1)and(prim(i mod 10
*10+1 div 10)=1) then
write(di," " );
end.

Varianta <15>

Varianta PASCAL

program bac;

var i,n,a: integer;

begin

readln(a,n);

for i:=1 to n do

if (1 mod 2 =0) then a:=a-i*i
else a:=a+i*i;

write (a);

printf (“%d”,a); //cout<<a;} end.
¢) Se observ ¢ suma calculat la punctul (a) provine din 25+1 2-2*+3%-4%+5%-6%
Daca facem éxcap tie de valoarga variabilei aatunci suma r amasa este egal a cu

LLonn+1 . .. .
(1) *% unde neste num arul de termeni ai sumei, in cazul nostru n este
egal cu valoarea 6. Pentru variabila a=18, ca sd ob tinem la final valoarea §,
inseamna ¢ 4, din valoarea initialda variabilei a, trebuie sd sc adem valoarea 10.
Rezolvand acum ecuatia se va obtine pentru nvaloarea 4.

d) Cerinta este ambigua. Respectand strict cerinta atunci ar trebui sa facem

urmatoarea inlocuire:
daca (1%2=0) atunci a=0;
altfel a=n*n;

SUBIECTUL II

1. a pentru intensiv si d pentru neintensiv

2.d

3.9 bemeut

4. gradul minim este 2 iar nodurile care au gradul 2 sunt 5, 7, 8.

5. Pentru intensivSe parcurge matricea | Pentru neintensiv = Se  parcurge

ditggrahlel peiseipdigosgavaknnmlataresr | madiiiad cnteRiala depa momplataca,

pentru celelalte elemente completarea | acesta 1si va schimba valoarea in
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valorilor va tine seam de faptul ca
matricea este simetricd fa tade diagonala
principala  deci a[i][j]=a[j][i]]. Dupa
completarea unei linii cu ultima cifrd a

pyigatLdu, fup/peesta isi va  schimba

n=n/10.

Varianta C/C++

Program intensiv
main ()
{ unsigned m,al[7][7],n, 1i,3,k;
do{scanf (“%d”, &n) ;//cin>>n;
k=0;m=n;
while (m!=0) {m=m/10;k++;}
lwhile (k!=5);
for (i=1;i<=6;1i++)
{for (j=1;3j<=6;J++)
if (i==3J) alillj1=0;
else if (i<3)
alil[j]l=alj]l[i]=n%10;
n=n/10;}
for(i=1;1<=6;1++)
{for (j=1;j<=6;j++)
printf (“%d
",alil[31)://cout<<ali] [J]<<™ ";
printf ("\n”);//cout<<endl;}}

Varianta PASCAL

Program intensiv

type mat=array([l..7,1..7] of
integer;

var a:mat;
m,n,i,j,k:integer;

begin

repeat

readln (n); k=0;m=n;

while (m<>0) do

begin

m:=m div 10; k:=k+1;

end;

until (k=5);

for i:=1 to 6 do

begin

for j:=1 to 6 do

if i=7 then ali,Jj]:=0 else if i<j
then begin ali,j]l:=n mod 10;
alj,il:=n mod 10;end;

n:=n div 10;

end;

ggai%:=l to 6 do
for j:=1 to 6 do
write(ali,3], Y Y):

writeln () ;
end; end.

Varianta C/C++

Pentru neintensiv

main ()

{ unsigned m,a[6][6],n, 1i,73,k;
do{scanf (“%d”, &n) ; //cin>>n;
k=0;m=n;

}While(%gg%sgm!=0){m=m/10;k++;}
for (i=1;i<=5;1i++)

{for (j=1;3<=5;7++)

alil[j1=n%10;

n=n/10;}

for (i=1;i<=5;1++)

{for (j=1;3<=5;j++)

printf (“%d
7,alil[3]);://cout<<ali]l [j]l<<" ";
printf ("M\n”);//cout<<endl;}}

Varianta PASCAL

Pentru neintensiv

type mat=array[l..6,1..6] of
integer;

var a:mat;
m,n,i,j,k:integer;

Degdse

readln (n); k=0;m=n;
while (m<>0) do
begin

m:=m div 10; k:=k+1;
end;

until (k=5);

for 1i:=1 to 5 do
begin

for j:=1 to 5 do
ali,jl:=n mod 10;
n:=n div 10; end;
for 1i:=1 to 5 do
begin

for j:=1 to 5 do
write(ali,Jl, Y Y);
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SUBIECTUL III
1.b

2. 4 pentru intensiv gi 85 pentru neintensiv
3. pentru intensiv: Pentru fiecare valoare

din intervalul [1,n], parcurs de lanla 1,
se contorizeazain variabila k num arul
divizorilor si apoi se verificacu valoarea
max (ce reprezintanum arul maxim de
divizori). In cazul in care s-a gasit o
valoare ce are un numar mai mare de
divizori aceastavaloare este testat acu

Valihe @ Apee e SpPRRRIdeRITA PR
numarul maxim de divizori), si pastrata
in min dacadindepline ste conditia impusa.

writeln () ;
end; end.

pentru neintensiv: Folosim o variabila
contor k pentru a numara de cite ori gasim
cifra 5 in fiecare numar citit in variabila x.
Pentru citire vom folosi o structura
repetitivacu test ini tial care va include tot o
astfel de structurapentru a parcurge
numarul x, cifracu cifr a si a verifica
existenta cifrei 5. Dupafiecare verificare
vom folosi operatorul div pentru a elimina

iHF HOMAL Qs ROPUEH B EAIEA devenit
astfel cifria unit atilor. Inainte de a ne
intoarce Tn prima structurarepetitiv a, citim
urmatoarea valoare din sir.

Varianta C/C++

Pentru intensiv

#include<iostream.h>
#include<stdio.h>

main ()

{ unsigned n,min=32000,max=0,1i,3,k;

9 pSRE4ogeoy g i/ /cin>on;
for (i=n;i>=1;i--)

{ k=0;
for(j=1;3<=1/2;3++)
if(1%3==0) k++;

if (max<=k) { max=k;

if (min>i) min=i;}

}
printf (“%d”,min) ;//cout<<min;

}
Pentru neintensiv:

finciudesieatscan - h>
main ()

{unsigned long x; int k=0;
scanf (“%d%”,x);//cin>>x;
while (x!=0)

{ while(x!=0)

{1if (x%10==5) k++; x=x/10;}
scanf (“%d%”,x);//cin>>x;}
printf (“%d%”, k) ;//cout<<k;
}

4. a) Pentru intensiv:
Am folosit subprogramul prim care
verificadac avaloarea transmis ain
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Varianta PASCAL

Pentru intensiv

var n,min,max,i,j, k:integer;
begin

min:=32000;max:=0;

repeat readln(n); until (n<=32000);

or.i:=n downto 1 do

egin
k:=0; for j:=1 to i div 2 do
if(i mod j =0) then inc(k);

if (max<=k) begin
max:=k; if(min>i) then min:=i;
end;end;
write (min) ;
end.

Pentru neintensiv:

g@giﬁzlongint; k:integer;
readln(x) ;k:=0;

while not x =0
begin
while not x =0
begin

if x mod 10=5 then inc (k) ;

x= x div 10;

end;

readln (x) ;end;

write (k) ;end.

Pentru neintensiv:

Citirea valorilor s-a realizat testand

finalul de fisier. Ultima valoare impara



Bacalaureat 2008 — Modele de rezolvare

parametrul X, reprezintdun num ar prim.
Vom citi numerele din fisier, rand pe

rand in variabila x (citirea se finalizeaza
in momentul 1n care s-a ajuns la sfarsitul

Pttt Yirapuels @ sibntar mismera
prim citit din figer, dacdacestea exist a.
La citirea fiecarei valori se verificadac a
este numar prim si dacanoua valoare
cititaeste diferit ade ultima valoare
memoratiin variabila b. In caz afirmativ
variabila a preia vechea valoare a
variabilei b iar variabila b preia noua
valoare a num rului prim citit n x.

b) Varianta C/L++ a

Program intensiv
#include<fstream.h>
ifstream f ("BAC.IN");

int prim (long int x)
{long int i;

for (i=2;i<=sqgrt (x);i++)
if (x%1i==0) return 0;
return 1;}

paiBhy int a=0,b=0, x;

while (£>>x)

if (prim(x) &&x!=b) {a=b;b=x;}
if (a*b>0) cout<<a<<" "<<b;
else cout<<"numere prime
insuficiente";

f.close();

}

Program neintensiv
#include<fstream.h>
ifstream f ("BAC.IN");

main ()

{ unsigned long k,x;int ok=0;
while (£>>x)

1f (x%2!'=0) {k=x;o0k=1;}

if (ok) cout<<k;

else cout<<"nu exista numere impare";

f.close();

}

o pastram in variabila k. Folosim
variabila logicdok pentru a verifica
dacda existat sau nu m acar o valoare
imparain fi sier, iar la finalul

pEeg Ry LRbsimsauliaw! in functie

Varianta PASCAL

Program intensiv

var f:text;

a,b,x:longint;

function prim(x:longint) :integer;
begin

var i:longint;

for 1:=2 to i sqgrt(x) div 2 do
if x mod i=0 then prim:=0;
prim:=1;

end;

begiB:=0;
assign(f,"BAC.IN’);
reset (f) ;

while not eof (f) do

begin

read (f, x);

if (prim(x) and x<>b) then
begin

a:=b;b:=x;end;end;

if a*b>0 write(a,’ ‘,b) else

write (“numere prime insuficiente”);

close(f);

end.

Program neintensiv

var f:text;
k,x:longint;ok:boolean;

begin

ok:=false;
assign(f,’BAC.IN");
reset (f) ;

while not eof (f) do
begin

read (f, x);

if (x mod 2 <>0) then

??gi?ok:=true;end;end;
if ok write(k) else write(‘nu
exista numere impare’);close(f);
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SUBIECTUL 1
1.a
2. a) un caracter

end.

Varianta <16>

b) Cerinta este gresita. Dac dse dore ste afisarea caracterului # atunci raspunsul

corect este 134.

c)
Varianta C/C++

yohdsmghad) i,9,n;

scanf (“%d”,&n); //cin>>n;

for (i=1;i<=n-1;i++)

if (1%2==0) printf (“#”);//cout<<'#';

for (3=i+1;3<=n; j++)

printf (“*7);//cout<<'*';}

d) citeste n;
1=1;

—cat timp (i<=n-1) executa
daca(1%2=0) atunci scrie ‘#’;

|1t
J=1+1;

—cat timp(j<=n) executa
scrie “*’; j=j+1;

SUBIECTUL 11
1.b
2.a

3. pentru intensiv
(x > urm+x —>urm —>nr)/2>=4.75

4. clasa a-XII-a A
CLASA A-XII-A A

5.

Varianta C/C++

Pentru intensiv
finclude<iostream.h>
#include<stdio.h>

main ()

{ unsigned af[20][20],n, 1,37
do scanf (“%d”,&n);//cin>>n;
while (n<=2| |n>=16) ;
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Varianta PASCAL
pagia,J,n: integer;

readln(n) ;

for i:=1 to n-1 do if i mod 2=0
then write (‘#’);

for j:=i+1 to n do write(‘*’);
end.

entru neintensiv - . 3
glemente 1ar elemental (§Iel Vael)‘%'tlliil%th(iécl’%g

fi dupaextragere 7
clasa a-XII-a A

clasa aa

Varianta PASCAL

Pentru intensiv

type mat=array[l..20,1..20] of
integer;

var a:mat; n,i,j:integer;
begin

repeat

readln (n) ;
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for(i=1;i<=n; i++)
for (j=1;j<=n;j++)

if (i==3 |
alil[31=0;

else if (i<j && i+j<n+1l)
alil[j1=1;

else 1if (i>j && i+j>n+1l)
alill[31=2;

else alil[j1=3;

for (i=1;i<=n;i++)
{for (j=1;j<=n;j++)
printf (“%d

| i+j==n+1)

“,alil[3]);//cout<<alil [JI<<" ";

printf (™\n”);//cout<<endl;}
}

Pentru neintensiv
#include<iostream.h>
#include<stdio.h>

main ()
{ unsigned af[l16][16],n, 1,3’
do scanf (“%d”, &n);//cin>>n;
while (n<=2] |n>=16) ;
for(i=1;i<=n;i++)
for (j=1;Jj<=n;j++)

if (i==3J || 1i+j==n+l)
alil[J1=4;

else alil[j1=3;
for(i=1;i<=n; i++)
{for (j=1;j<=n;j++)
printf (“%d

“,alil[3]);//cout<<alil [JI<<" ";

printf (“\n”);//cout<<endl;}
}

SUBIECTUL III

1.d

2‘ (797:79773) (797779775) (797:79777)
3.

Varianta C/C++

Pentrw intensiv.c 211007, int n, int

k)
{ int 1i,p=0;
for(i=1;i<=n; i++)

if(a[il%k==0 && a[i]1%10==k) p++;

return p;

}

Pentru neintensiv:
#include<iostream.h>
#include<stdio.h>

until (n>2 or n<20);

for i:=1 to n do

for j:=1 to n do

if (i=j or i+j=n+1) then ali,j]:=0
else if(i<j and i+j<n+l) then
ali,jl:=1

else if(i>j and i+j>n+1l) then
ali,jl:=2

else ali,j]l:=3;

for i:=1 to n do

begin

for j:=1 to n do
write(al[i,3]1," Y7

writeln () ;

end; end.

Pentru neintensiv
type mat=array[l..16,1..16] of
integer;
var,a:mat; n,i,j:integer;
egin
repeat
readln (n) ;
until (n>2 or n<20);
for i:=1 to n do
for j:=1 to n do
if (i=j or i+j=n+l) then ali,j]:=4
else ali,j]:=3;
for 1i:=1 to n do
begin
for j:=1 to n do
write(ali,J]l," Y):
writeln () ;
end; end.

Varianta PASCAL

Pentryintensiv. ., 1. .100] of
integer;

function multiplu(a:vector,
n:integer, k:integer):integer;
begin

var 1i,p:integer;

p:=0;

for i:=1 to n do

if (a[i] mod k=0 and a[i] mod 10=k)
inc(p);

multiplu:=p;

end;

Pentru neintensiv-:
type vector=array[l..10] of integer;
var v:vector; i,k:integer;
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main ()

{unsigned v[10],1i,k=0;

for (i=1;i<=10;i++)

{scanf (“*%d”, &n) ;//cin>>v[i];
1f(v[1i]1%13==0) k++;}

printf (“"&d 7, k) ;//cout<<k<<” “;
for (i=1;1i<=10; 1i++)
if(v[1i]%13==0) printf (“%d

", 1)/ /cout<<i<<” “;}

4. a) pentru intensiv

begin

k:=0;

for i:=1 to 10 do
begin

readln (v[i]);
inc (k) ; end;

if v[i] mod 13=0 then

write(k,” Y);

for i:=1 to 10 do

if v[i] mod 13=0 then write(i,’ V‘):
end.

O idee de rezolvare a acestei probleme constain citirea tuturor numerelor din fi sier
intr-o singurdvariabil & x, §1 contorizarea cifrelor fiecarui numar citit intr-un vector
de zece elemente, in care pozitiile elementelor reprezinta cifrele de la 0 la 9. La
finalul citirii din fisier se vor afisa din vectorul v, numai valorile in care s-a

pandarigapozivileRintng dacdtcbidormudinteioisitaidoia jeudailenrveriahiard ek
aparitii a cifrei respective si afisarea ei de cate ori a fost gasita. Si din punct de
vedere al gestionarii memoriei acest algoritm este cel mai eficient, pentru canu
memoreaza cele 10000 de numere cu maxim nou a cifre, intr-un vector, folosind
pentru acest lucru o singuravariabil &, adica x.

b) Varianta C++

Pentru intensiv
#include<iostream.h>
#include<stdio.h>

ifstream f ("numere.txt");

int v[10];

main ()

{ long x;int 1i,7;
while (£>>x)

while (x!=0) {v[x%10]++;x=x/10;}
for (i=9;i>=0;1i--)
for(j=1;j<=v[i];j++)
f.close();

}

cout<<i;

Pentru neintensiv:
#include<iostream.h>
#include<stdio.h>

ifstream f ("numere.txt");

int cifrak(unsigned long n, unsigned
k)

{int p=0;

while (n!=0) {if (n%10==k)

p++;n=n/10;}

hekHYn Pi}
{ unsigned long n;
while (£>>n)
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Varianta PASCAL

Pentru intensiv

type vector=array[l..10]
var f:text; v:vector;
x:longint; 1i,Jj:integer;

of byte;

begin

assign(f,’'numere.txt’);

reset (f);

while not eof (f) do

begin

read (f, x);

while (x<>0)

begin

inc(v[x mod 10]); x:=x div 10; end;
for 1:=9 downto 0 do

for j:=1 to vI[i] do

write (1) ;

gngse (£)7

Pentru neintensiv:

var f:text; n:longint;
function cifrak(longint n, k
integer) :integer;

var p:integer;

begin

p:=0;

while n<>0 do begin

if n mod 10=k inc(p); n:=n div
10;end;

pé&rak:=p;end;
assign(f, ' numere.txt’) ;reset (f);

read (f,n);
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if (cifrak(n,0)==3) cout<<n<<" ";
f.close();

}

SUBIECTUL 1

1.b

2.2) ABABABAB

b) 8

©)

Varianta C/C++

void main ()

{ unsigned x,vy;
scanf(“%d%d“,&x,&y);//cin>>x>>y;
1f (x<y) {x=x-y;y=x+y;x=y-X%;}
while (x>=y)

{ printf (“A%);//cout<<'A';
X=X-Y;

printf (“B%“);//cout<<'B';

H}

d)
—repeta
scrie ‘A’;
X=Xy,
scrie ‘B’;
_Eénécﬁnd x<y;
SUBIECTUL 11
1. a [T313
2.b

while not eof (f) do begin

if cifrak(n,0)=3 write(n,’ V'),
readln (£, n) ;end;

close (f) ;end.

Varianta <17>

Varianta PASCAL
var x,y: integer;
begin

readln(x,vy);

if x<y then

begin x:=x-y;y:=xty;x:=y-x;end;
wh%le(x>:y) do

begin
write(“AA“);x:=x—y;write(“B“);
end;end.

3. pentru intensiv: maxim este 4, minim este 1, pentru neintensiv: 3 si 1

4. pentru intensiv] [ *###%*

pentru neintensiv: 11b*t

5. Se parcurge matricea integral, valoarea elementelor de pe o linie a matricei va fi
egala cu variabila k, ce primeste pe fiecare linie ca valoare indicele liniei respective,
iar dupaatribuirea a[i][j]=kvariabila kse incrementeaz acu o unitate.

Varianta C/C++

main ()
{ unsigned af20][20],n, 1i,3,k;
do scanf (% %d%,&n);//cin>>n;

while (n<=2| |n>=20);

for (i=1;i<=n;i++)

{k=1;

for (j=1;j<=n;j++)
{alil[J]1=k;k++;}}
for(i=1;i<=n; i++)

{for (3=1;j<=n;j++)

printf (Y d%,alil[3]);
//cout<<ali] [JI<<" ";
printf (™ \n“);//cout<<endl;}

Varianta PASCAL

type mat=array[l..20,2..20] of
integer;

var a:mat; n,i,j,k:integer;
begin

repeat

readln (n) ;
until (n>2 or n<20);
for i:=1 to n do

begin

k:=1;

for j:=1 to n do
begin
ali,jl:=k;inc(k); end;
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} end;

for 1i:=1 to n do
begin

for j:=1 to n do
write(al[i,31," Y7
writeln();

end; end.

SUBIECTUL 111
1. a

2. 12347, 12346, 12345

3. Se vor compara cele douavalori si se va salva in mincea mai mic a si in max cea
mai mare. Se parcurge vectorul de la a doua pozitie panala penultima (observa ti ca
variabila contor ka plecat de la valoarea 2, adic aprimul si ultimul element au fost
deja numarate) si se verificacondi tiile impuse in enuntul problemei contorizand in
variabila knum arul de elemente ce verificacondi tiile.

Varianta C/C++ Varianta PASCAL

Pentru intensiv Pentru intensiv

int interval (int v[100], type vector=array[l..100] of
{ int 1i,k=2,min,max; integer;

if(v([1l]>v[n]) {min=v[n]; max=v[1];} function interval (a:vector,
else {min=v[1l];max=v[n];} n:integer) :integer;

int n)

for (i=2;i<=n-1;1i++) begin
if (v[i]>=miné&&v[i]l<=max) k++; i,k,min, max:integer;
return k;} k:=2;

if v[1l]>v[n] then

begin min:=v[n];max:=v[1];end

else begin min:=v[1l];max:=v[n];end;
for 1:=2 to n-1 do

if (v[i]>=min and v[i]<=max) then
inc (k) ;

interval:=k;

end;

Pentru neintensiv:

4 a) O idee de rezolvare a acestei probleme const ain citirea separat da primului
numar din sir Tn variabila X, apoi toate celelalte numere vor fi citite numai in
variabila y, verificand la fiecare citire dacd num arul citit este mai mic decat cel
retinut in variabila x. In acest fel, doar numiram cite numere din sir sunt mai mici

decat primul, i evitam citirea numerelor intr-un vector (economie de memorie) si
ordonarea vectorului (minimizand timpul de executie).

b) Varianta C/C++

Pentru intensiv
FILE *f=fopen (“numere.txt”);//
ifstream f ("numere.txt");
main ()

{ unsigned x,y,1i,n, k=0;
fsacnf (£, "%d%d”, &n, &x) ;
for (i=1;i<=n-1;i++)
{ fsacnf (f,”%d”,&y):;

//E>>n>>x%;

//E>>y; 1f (y<x)

k++;}
printf (“%d”,k);// cout<<k;
fclose();//f.close();

}
68

Varianta PASCAL

Pentru intensiv

var f:text;

x, i,y,n,k:integer;

begin

assign (f, ' numere.txt’);

reset (f); read(f,n,x);

for i:=1 to n-1 do

begin

read(f,y); if y<x then inc(k);
end;

write (k) ;
close (f);
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Pentru neintensiv
ifstream f ("numere.txt");

main ()

whing (F130011 1=1+m;

n=i-1;

if(v[l]<=vI[n])

printf (“%d”,interval (v,n));
//cout<<interval (v, n) ;

else printf(l);//cout<<l;
fclose();//f.close();

}

SUBIECTUL 1
1.a

2. a) kkkk

b) 1510

¢)

Varianta C/C++

void main ()
{ unsigned x,vy;
scanf (“%d”, &x, &y) ;//cin>>x>>y;

1f (x> X=X-V; V=X+V; X=y—-X;
ifgx% L= x=§+¥; Y Y J
while (x<=y)

{ x=x+2;

printf (") ;//cout<<'*';
}
}

d)
repeta
X=x+2;
scrie “*’;
"panacand x>y;
SUBIECTUL I1

1. pentru intensiv: b, pentru neintensiv: c

2.a

end.

Pentru neintensiv

type vector=array[l..100] of
integer;

var f:text,v:vector;

begihnnteger;
assign (f, ' numere.txt’);
reset (f); i:=2;read(f,vI[1]);
while not eof (f) begin
read(f,v[1]); inc (i) ;end;
n:=i-1;
if v[1l]<=v[n] then
write (interval (v,n)) else write(l);
close (f);
end.

Varianta <18>
Varianta PASCAL
var x,y:integer;
begin

readln(x,vy);
if x>y then

begin x:—x—géy':x+y;x::y—§;end;

1f°% mod 2 then” "x:i=%+1;
while (x<=y) do

begin

X:=xX+2;write (“*”);

end;

end.

3. pentru intensiv: Tndltimea minimaeste 3 iar noduri terminale sunt 4

pentru neintensiv: 4 si 4

4. if (strchr (Yaeiou”,a[i]) !'=NULL)

cout<<’*’; else cout<<al[i];

5. Se parcurge matricea integral si se completeazd impunand conditie pentru

indicele de linie.

Varianta C/C++
main ()

{ unsigned af20][20],n, 1,3’
do scanf (”%d”,&n);//cin>>n;

Varianta PASCAL
type mat=array[l..20,2..20] of

integer;
var a:mat; n,i,j:integer;
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while (n<=2| |n>=20) ;

for (i=1;i<=n;i++)

for (j=1;j<=n; j++)
if(1%2!=0) ali]l[j]l=1i; else
alil[31=37

for (i=1;i<=n;i++)

{for (j=1;3<=n; j++)

printf (”%d

",alil [3]1)://cout<<ali] [J]<<™ ";

printf ("\n”);//cout<<endl;}
}

SUBIECTUL III
1.b
2. 11101,11110,11111

begin

repeat

readln (n) ;

until (n>2 or n<20);
for i:=1 to n do

for j:=1 to n do

if (i mod 2<>0) then al[i,j]l:=1i else
ali,jl:=3;

for i:=1 to n do begin
for j:=1 to n do
write(al[i,31," Y7
writeln () ;end;end.

3. pentru intensiv: Se calculeaz dsuma elementelor din tablou, apoi se imparte la

numarul de elemente pentru a afla media aritmetica, si apoi se parcurge tabloul
integral pentru a compara fiecare element cu media aritmetica, iar in cazul in care

gasim elemente mai mari sau egale cu media aritmeticadincrement am valoarea

contorului k.
Varianta C/C++

Pentru intensiv

int count (float v[100], int n)
{ float s=0,ma; int i, k=0;
for(i=1;i<=n;i++) s=s+v[i];

if (n'!'=0) ma=s/n;

for (i=1;i<=n;i++) if (v[i]>=ma)
k++;

return k;}

Pentru neintensiv

int count (float v[100], int n)
{ float ma=(v[1l]+vI[n])/2; int
i,k=0;

for (i=2;i<=n-1;i++)

if (v[i]>=ma) k++;

return k;}

Varianta PASCAL

Pentru intensiv

type vector=array[l..100] of integer;
var v:vector;

function count (v:vector,

n:integer) :integer;

begin
var 1,k:integer;s,ma:real;
k:=0;s:=0;

for i:=1 to n do s:=s+v[i];

if n<>0 then ma:=s/n;

for i:=1 to n do if (v[i]>=ma) then
inc (k) ;

count:=k;

end;

Pentru neintensiv

type vector=array[l..100] of real;
var v:integer;

function count (v:vector,
n:integer) :integer;

begin

var 1i,k:integer;ma:real;

k:=0; ma=(v[1l]l+v[n])/2;

for i:=2 to n-1 do if (v[i]>=ma) then
inc (k) ;

count:=k;

end;

4. a)ldeea de rezolvare este evitarea memor arii numerelor din gir intr-un vector si
ordonarea sirului descrescator. Numaram cate elemente din sir sunt mai mari decat
numarul k, si realizam economie de memorie si evitand ordonarea vectorului

minimizam timpul de executie.
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b) Varianta C/C++

ifstream f ("numere.txt");
main ()

{ unsigned x,k,p=0,0k=0;
cin>>k;

while (£>>x)

{if (x>=k) p++; if(x==k)ok=1l;}
if (ok) cout<<p;

else cout<<"nu exista";
f.close();

}

ifstream f ("numere.txt");

Taﬁﬁéggned k=0,1i=1,n; float v[90];
while (£>>v[1i])i++;

n=i-1;

if(v[1]1==0) cout<<count(v,n);
else{ for(i=1l;i<=n-1;i++)
if(v[i]>=v[n]/2) k++; cout<<k;}
f.close();

}

SUBIECTUL 1
1.a
2.a) 234

Varianta PASCAL
var f:text;
x,p,k:integer;
ok:boolean;

begin
assign (f, ' numere.txt’);
reset (f); readln(k);read(f,x);

p:=0;0k:=false;

while not eof (f) do

begin

if x>=k then inc(p);

if x=k then ok:=true; read(f,x);
end;

if ok=true then write(p) else
write (“nu exista”);
close (f) ;end.

type vector=array[l..90] of real;

var Eg%g§gée¥;vector;

n,i,

begin

assign (f, 'numere.txt’);k:=0;1:=2;
reset (f); read(f,v[1]);

while not eof (f) do

begin

read (f,v[i]);inc (1) ;

end;

if v[1]=0 then write(count(v,n))
else begin

for i:=1 to n-1 do

if v[il>=v([n/2] inc(k);
write (k) ;end;

close (f) ;end.

Varianta <19>

b) Ultimele doua cifre ale variabilelor a si b trebuie s dreprezinte capetele unui
interval de numere naturale In care sd se g aseascdexact dou anumere cu cifrele
identice. Exemplu: a=521, b=1234. Atentie: ultimele doua cifre ale variabiler a
trebuie sareprezinte un num ar mai mic decat numarul format din ultimele doua

cifre ale variabilei b.

©)
Varianta C/C++
volid main ()
{ unsigned a,b,1i;
scanf (“%d%d”, &a, &b) ; //cin>>a>>b;
a=a/10%10*10+a%10;
b=b/10%10*10+b%10;
for (i=a;i<=b;i++) 1f(1/10==1%10)
printf (“%d”, 1%10);//cout<<i%10;

}

Varianta PASCAL

var a,b,i:integer;

begin

readln (a,b);

a:=a div 10 mod 10*10+a mod 10;
b:=b div 10 mod 10*10+b mod 10;
for i:=a to b do

if 1 div 10=1 mod 10 then write (i

mod 10);
end.
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d. 1=a;
cat timp (1<=b) executa
daca[i/10]=1%10 atunci
scrie 1%10;

it
SUBIECTUL 11
1.a
2.¢

3. pentru intensiv bac2008 pentru neintensiv2008

bac bac2008
4. pentru intensiv a.y==b.y pentru neintensiv primul element: 2, ultimul element : 7
5. pentru intensiv : Se parcurge matricea integral. Se verificddac aindicele de linie

Ste sTRaL S dncaiegatincl, clementelg de R ASSPEStLy Hols BIIREES S valoane
primesc valoarea celui de pe linia precedentadin stanga pozi tiei celei pe care o
completdm la momentul respectiv, valoarea acestuia fiind cea mai micadintre cele
trei, vecine, in afardde cel de pe prima coloan a, care va fi permanent egal cu
indicele de linie, acesta din urmafiind cea mai mic avaloare dintre cele dou avecine.

Varianta C/C++

Pentru intensiv:
unsigned af[20][20];
main ()

Go"B2E2 e r, 07 17 R noon;
while (n<=2| |n>=20) ;
for(i=1;i<=n;i++)
for (J=1;j<=n; j++)
1if(1%2!'=0) alill[jl=i+3;
else
if (3==1) ali]lljl=1i; else
alil[jl=ali-1][§-1];
for (i=1;i<=n;i++)
{for (3=1;j<=n;j++)

printf (”%d
7,ali]l[3]1)://cout<<ali] [J]<<"
printf (“\n”);//cout<<endl;}}

Pentru neintensiv:

unsigned al[20][20];

main ()

{ unsigned n, 1i,Jj,min;

do scanf (”%d”,&n);//cin>>n;

while (n<=2| |n>=20) ;

for (i=1;i<=n;i++)

for (J=1;j<=n; j++)
if(3%2!'=0) alilljl=i+3;
else alil[jl=1i;

for (i=1;i<=n; i++)

{for (j=1;3<=n; j++)

printf (”%d”,alil [3])://
cout<<ali] [JI<<"™ ";

printf (“\n”);//cout<<endl;}}
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Varianta PASCAL

Pentru intensiv:

type mat=array[l..20,2..20] of
integer;

var,a:mat; n,i,j,min:integer;
begin

repeat

readln (n) ;

until (n>2 or n<20);

for i:=1 to n do

for j:=1 to n do

if 1 mod 2<>0 then afli,j]:=i+]
else if j=1 then afi,j]:=1
else ali,jl:=ali-1,3-11;

for i:=1 to n do begin

for j:=1 to n do
write(al[i,31," Y7
writeln () ;end;end.

Pentru neintensiv:

type mat=array[l..20,2..20] of
integer;

var a:mat; n,i,j,min:integer;
begin

repeat

readln (n) ;

until (n>2 or n<20);

for i:=1 to n do

for j:=1 to n do

if j mod 2<>0 then afli,j]l:=i+j
else ali,jl:=1i;

for i:=1 to n do begin

for j:=1 to n do
write(ali,31," Y):
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writeln () ;end;end.

SUBIECTUL III

1.a

2. 10349, 10356,10357

3.

Varianta C/C++ Varianta PASCAL

Pentru intensiv Pentru intensiv

void aranjare(float a[l00], int n) type vect:array[l..100] of real;

{int i,J; float aux; procedure aranjare (a:vect, n:integer);

for (i=1;i<=n-1;i++) begin

for (j=i+1;j<=n;j++) var i,j:integer; aux:real;

if(alil>aljl) for i:=1 to n-1 do

{aux=ali];alil=aljlsaljl=aux;} for j:=i+1 to n do

} if a[il>a[j] then begin
aux:=al[il;alil:=aljl;alj]:=aux; end;
end;

Pentru neintensiv:

4 a) Pentru intensiv:Ideea de rezolvare const ain citirea pe rand din cele dou afi siere
a valorilor, cele din nrl se vor citi in x, cele din nr2 in y. Prin evitarea citirii lor Intr-un
vector, se utilizeazaeficient memoria. Din punct de vedere a timpului de execu tie
acest algoritm este mult mai eficient pentru caocole ste ordonarea valorilor.
Algoritmul este asemanator celui de interclasare a doi vectori ordonati. In variabila
,,a” am memorat permanent ultima valoare afisati. Inainte de a afisa o valoare noui
care indeplineste conditia(de a fi mai micadecat ultima citit &) se verificadac daceast a
valoare nu a mai fost afigataanterior, evitand astfel afi sarea dublurilor. La finalul
programului in cazul in care nu avem un acelasi numar de numere in cele douéfi siere,
si stiind cavalorile din fiecare fi sier sunt distincte si ordonate crescator, am facut
verificarea finalului de fisier si in cazul in care au mai rdmas valori necitite le-am
afisat exact in ordinea citirii lor.

b) Varianta C++ Varianta PASCAL

Pentru intensiv Pentru intensiv

ifstream f("nrl.txt"),g("nr2.txt"); | var f,g:text;

main () X,y,a:integer;nl,n2,k,p:longint;

{ unsigned x,vy,a; begin

long nl,n2,k=0,p=0; assign(f,'nrl.txt’);assign(g, ' nr2.txt’);

f>>nl1>>x;g>>n2>>y; reset (f) ;reset (qg);

while (k<=nl&&p<=n2) read(f,nl,x);read(g,n2,y); p:=0;k=0;

if (x<y) while (k<=nl and p<=n2)

{if (x!=a) cout<<x<<" if x<y then

",E>>xa=x; k++; ) begin

else if x<>a then write (x)

{if (y!=a) cout<<y<<"";g>>y;a=y;p++;} read(f,x); a:=x;inc(k);

while (!f.eof()) end

{cout<<x<<" ";f>>x;} else

while(!g.eof ()) begin if y<>a write(y); read(g,y):;

{cout<<y<<" ";g>>y;} inc (p);

g.cigse() i) fR¥ie not eof (f) do
begin write (x);readln(f,x); end;
while not eof(g) do
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Pentru neintensiv
ifstream f("nrl.txt"):;
ofstream g("nr2.txt");

pagnéht a[100][100]
f>>n>>m

for (i=1;i<=n;i++)
for (J=1;j<=m; j++)
{£>>ali]l[Jlsali]ll
for(i=1;i<=n;i++)
aranjare(al[i],m);
for (i=1;i<=n;i++)
for (j=1;j<=m; j++)
ali]l [§1=-ali] [§];
for (i=1;i<=n;i++)
{for (3=1;j<=m; j++)

ndl; ;
c ose ;g.close();}

;int n,m,1i,3;

jl=-alil [j];}

g<<alil[jI<"

$UBIECTUL I

2. a) 9831

b) 1000

¢) Varianta C/C++

void main ()

{ unsigned n,a,m,b;
scanf (“%d”, &n) ; //cin>>n;
a=n%10;m=a;

while (n>9)

{ n=n/10; b=n%10;

if (a>b) {m=m*10+b;a=b;}

%rintf(“%d",m);//Cout<<m;}

d) citeste n
a=n%10; m=a;

—daca(n>9) atunci —repet a

L
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begin write(y);readln (g, end;

close(f);close(g) ;end.
Pentru neintensiv
type mat=array|[l
var f,g:text;

y)

.100,1..100]

Bémah;i,n,j, m:integer;
assign(f,'nrl.txt’);assign(g,
reset (f) ;rewrite (g) ;
read(f,n,m);

for 1i:=1 to n do

for j:=1 to m do

begin
read(f,ali,jlsali,jl:=-ali,jl;
end;

for i:=1 to n do aranjare(ali],m);

for i:=1 to n do

"; | for j:=1 to m do
SR R SRS
begin
for j:=1 to m do
write(g,ali,31," ’);

writeln (f);

end;
close(f);close(qg);
end.
Varianta <20>
Varianta PASCAL
var n,a,m,b:integer;
begin

readln (n) ;
a:=n mod 10;
m:=a;

while (n>9)
begin
DB ned
end;

write (m);
end.

do

é;ln m: —m910+b a:=b;

n=[n/10];
b=n%10;
dac a>b atunci

m=m*10+b;
a=b;

of real;

"'nr2.txt’
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scrie m;

@UPJW ItehXiv:a , pentru neintensiv:d

2. pentru intensiv:d , pentru neintensiv:a

3. pentru intensiv: 5 , pentru neintensiv:9 cu 7

3

4. pentru intensiv: (strchr("0123456789 ",a[i])==0) , pentru neintensiv:

(i=strlen(a)-1;i>=0;i--)
5.
Varianta C/C++

Pentru intensiv

main ()

{ unsigned a[20][20] n, i,3;
do scanf (“%d”, &n) //01n>>n,
while (n<=2| |n>=20) ;

for (i=1;1i<=n; i++)

for (j=1;j<=n;j++)

if (i==1]|i==n||j==n]|j==1)
alil[jl=i+3;

else ali]l[jl=ali-1]1[j-1l+ali-
11 [jl+ali-1]1[3+11;

for (i=1;i<=n;i++)

{for (j=1;j<=n;j++)

printf (”%d

praftk 17y fepusacatendi) f5" "

Pentru neintensiv:

main ()

{ unsigned af10][10],n, 1,3’
do scanf (“%d”, &n);//cin>>n;
while (n<=2| |n>=10) ;

for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
if(i==1113j==1) ali
else ali][jl=alill
for(i=1;i<=n; i++)
{for (3=1;j<=n;j++)
printf (“%d ”,ali]l[]])~
//cout<<al[i] [J]l<<" ";

printf (”\n”);//cout<<endl;}}

[J]1=1i+]>;

SUBIECTUL III
1.c
2. 35789,35679,35678

]
j-1l+ali-11[31;

Varianta PASCAL

Pentru intensiv
type mat=array(l..20,1..20] of

integer; o

var a:mat; n,1,j:integer;
begin

repeat readln(n); until (n>2 or
n<20) ;

for i:=1 to n do

for j:=1 to n do

if i=1 or i=n or j=1 or j=n then
ali,jl:=i+j

else al[i,jl:=ali-1,j-1]+ali-
1,j1+ali-1,3+11;

for i:=1 to n do begin

terta{aiifgiprdo);
writeln () ;end;end.

Pentru neintensiv:

type mat=array([l..10,1..10] of
integer;

var a:mat; n,i,j:integer;
begin

repeat readln(n); until (n>2 or
n<10);

for i:=1 to n do

for j:=1 to n do

if i=1 or j=1 then ali,jl:=i+]
else ali,jl:=ali,j-1l]l+ali-1,31;
for 1i:=1 to n do begin

for j:=1 to n do
write(ali,J],” Y);
writeln () ;end;end.

3. Ideea de rezolvare constdin num ararea valorilor de 0 din vector iar apoi mutarea
lor pe ultima pozi ie, utilizand la mutare o pozi ie suplimentar la care apoi
renuntdm si permutdm la stnga cu o pozitie elementdle vectorului. a

Varianta C/C++ ‘ Varianta PASCAL

75
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void nule(int af[100],int n)
{ int i,73,k,nr=0;
for(i=1;i<=n;i++)
if(a[i]==0)nr++;
k=1;i=1;
while (k<=nr)
if (a[i]==0)

{n=n+1;
aln]l=alil;
for (j=i;j<=n-1;j++)
n-—-; k++;}
else i++;}

aljl=alj+1l];

type vect=array[l..100] of integer;
procedure nule (a:vect,i:integer);
begin

var i,J,k,nr:integer;

for i:=1 to n do

if al[i]=0 then inc (nr);
k:=1;1i:=1;

while k<=nr do

if a[i]=0 then begin
n:=n+l;al[n]:=al[il;

for j:=1i to n-1 do al[jl:=alj+1l];
dec (n) ;inc (k) ;

end

else inc(i);end;

4 a)Pentru a rezolva in mod eficient problema a fost evitat a folosirea tablourilor
pentru memorarea valorilor din cele douafi siere, iar citirea si verificarea valorilor
egale din cele douafi siere s-a facut in acelasi timp pentru amandoua, evitand astfel

B3 UREN CATRSTSHSRIE BORIAABHE SURPISHRL 5¢ SP PAR gae, A,
realizat pandla finalizarea valorilor dintr-un fi sier impunand conditia n1>0 &&
n2>0, si decrementand cele doud valori la fiecare citire ( n1se decrementeaz ala

citirea f>>x iar n2la citirea g>>y.
Varianta C/C++

Pentru intensiv
#include<fstream.h>
ifstream
f("nrl.txt"),g("nr2.txt");
main ()

{ unsigned x,y,nl,n2;
f>>n1>>x;g>>n2>>y;nl--;n2--;
while (n1>0 && n2>0)

if (x==y) {cout<<x<<" ";f>>x;nl-
-; g>>y;n2--;}

else if (x>y){ g>>y;n2--;}

else {f>>x;nl--;}

f.close();

g.close();

}

Pentru neintensiv
ifstream f("nrl.txt");
ofstream g ("nr2.txt");
main ()

{ int a[100][100],
f>>n>>m

for (i=1;i<=n;i++)
for (j=1;j<=m; j++)
£>>ali] [J];

n,m,i,j,aux;

fardistiismps itt)
for(i=1;1i<=n;i++)
for (§=1;<=m/2;j++)
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Varianta PASCAL

Pentru intensiv

var f,g:text;

X,y,nl,n2:integer;

begin
assign(f,’'nrl.txt’);assign(g, ' nr2.txt’);
reset (f) ;reset (9);
read(f,nl,x);read(g,n2,y);

while (nl1>0 and n2>0) do
if x=y then
begin

write(x,’ V‘); read(f,x);dec(nl);
read (g, y);dec(n2);

end

else if x>y then

begin
read(g,y);dec(n2);
end

g%a? begin read(f,x);dec(nl);
close(f);close(g) ;end.

Pentru neintensiv

type mat=array[l..100,1..100]
var f,g:text;
a:mat;i,n,Jj,m,aux:integer;
begin
assign(f,’'nrl.txt’);assign(g,’'nr2.txt’);
reset (f) ;rewrite (g) ;

read(f,n,m) ;

for i:=1 to n do

of integer;

feralsrdEoym) do
for i:=1 to n do
for i:=1 to n do

nule(afi],m);
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{aux=ali] [J]lsalil[j]=ali] [m+1-
jl;

alil [m+l-j]l=aux;}

for (i=1;i<=n;i++)

{for (j=1;j<=m;j++)

g<<alil [§1<<" "5

g<<endl;}
f.close();g.close();}

for j:=1 to m div 2 do

begin
aux:=ali,jl;ali,Jj]l:=ali,m+l-7];
alil]l [m+1-3] :=aux;

end;

for i:=1 to n do

begin

for j:=1 to m do

end;

end.

SUBIECTUL 1
1.c

2.2) 7 8333

b) cite ste a,b,n;

—dacab=0 atunci scrie “gre sit”
altfel ;—scrie [a/b]

(132

scrie “,
a=a%b; 1=0;
scrie [(a*10)/b];
a=(a*10)%b;

1=i+1;

¢)

Varianta C/C++
#include<iostream.h>
#include<stdio.h>

Waﬁﬁéigned a,b,n,i;
scanf (“%$d%d%d, &a, &b, &n) ;
//cin>>a>>b>>n;
if (b==0) printf (“gresit”);//cout<<"gresit";
else {printf(“%d”,a/b);//cout<<a/b;
1if(n>0 && a%b!=0)
{printf (™, ”);//cout<',';
a=a%b;i=0;
do
{printf (“%d”, (a*10) /b) ;//cout<<(a*10) /b;
a=(a*10) %b; i++;}
while (i!=n&&a!=0);

} b}
d) 15,44

write(g,ali,jl,” ');
writeln (f);

close(f);close(q9);

Varianta <21>

dacan>0 si a%Db# 0 atunci

_Fatmp i#n sia= 0 executa
scrie [(a*10)/b];
a=(a*10)%b;

Varianta PASCAL
program bac;
var n,a,i,b:integer;

beddnn (a,b,n) ;

if Db=0 then write(“gresit”)
else

begin

write (a div b);

if (n>0 and a mod b <>0)
begin
write (“,”
repeat
write ((a*10)
mod b;
until

then
);a:=a mod b;i:=0;
div b);

i1:=1+1;
(i=n or a=0);

a:=(a*10)

end;
end;end.
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SUBIECTUL II

1. pentru intensivid pentru neintensiv: c
2.c

3. ev.data nasterii.an=1990;

4. 4

5. Se parcurge sirul de caractere verificind dacd in dou a pozi tii consecutive se
gaseste acelasi caracter cu conditia suplimentardca acesta s afie diferit de caracterul

*
Varianta C/C++

main ()

{ unsigned i=0; char a[30];
scanf (“%s”,&a);//cin.get (a,30);
for (i=0;i<strlen(a)-1;i++)

Varianta PASCAL
var i,n:integer;
a:string;

begin

readln(a);

if(a[i]l==al[i+l]&&a[i]!="*") n:=length(a);
printf (“%$s%s”,alil,alil);//cout<<alil<<alil<<endl; for 1i:=0 to n-1 do
} if (a[il=a[i+1l] and
ali]<>’*") then
writeln(ali],ali]);
end.
SUBIECTUL III
1. ¢
2.3
3.
Varianta C/C++ Varianta PASCAL
int i prim(unsigned n) function i prim(n:integer);
{ int ok,gasit=0,i, k=n; var i,k; ok,gasit:boolean;
while (!gasit) begin
{ok=1; gasit:=false;k:=n;
for (i=2;i<=sqrt (k) ;i++) 1if (k%i==0) while not gasit do
ok=0; begin
if (ok) gasit=1l; else k++;} ok:=true;
p2=k; k=n;gasit=0; for i:=2 to sqrt(k) do if k mod i =0
while (!gasit) then ok:=false;
{ok=1; if ok then gasit:=true else inc(k);
for (i=2;i<=sqrt (k) ;i++) if (k%i==0) end;
ok=0; p2:=k; k:=n;gasit:=false;
if (ok) gasit=1l; else k--;} while not gasit do
REEfn p2-pl; BRILPrue;
} for 1i:=2 to sqrt(k) do if k mod i =0
then ok:=false;
if ok then gasit:=true else dec(k);
end;
pl:=k; i prim:=p2-pl;
4 a)
Varianta C/C++ Varianta PASCAL
#include<fstream.h> type vect=array[l..2000] of integer;
ifstream f ("bac.txt"); var f:text;
int n,k,1i,j,imax; n,k,max,min,i,j,s,p:integer;
iBhgVE18RAL} Bagrgals
main () assign(f, ’bac.txt’) ;reset (f);
{ f>>n>>k; read (f,n, k) ;
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for (i=1;i<=k;i++)

{f>>v[i]; S=S+v[i];}
imax=1;1i=1;

for (j=k+1j<=n;j++)
{£>>v[J];5=S-v[i];S=S+v[j];i++;
if (S>Smax) {Smax=S;imax=1i;}

cout<<imax;
f.close();

}

SUBIECTUL I
1.b

2.

a) 15

b) 10, 15, 25

©)

Varianta C/C++

#include<iostream.h>
void main ()
{ int n,1i,d;

cin>>n;

if (n<0) n=-n;

d=1;

for (i=2;i<=n/2;i++)

if (n%i==0) d=i;

} cout<<d;

s:=0;73:=1;

for i:=1 to n-k do
begin

read (f,v[i]);s:=s+v[i];
end;

ma:=s/k;

for (p=1i<p<=n;p++)

{if (ma>max) then
begin

Varianta <22>

Varianta PASCAL
var n,i,d:integer;
begin
read (n) ;
if n<0 then n:=-n;
d:=1;
for i:=2 to n div 2 do
if n mod i=0 then d:=i;
write(d);

end.

d) 25 (patrat perfect de numar prim) sau 17 (numar prim, caz in care afiseazal)

SUBIECTUL II
1.b
2.a
3.5

4. 8 pentru intensiv si respectiv 4 pentru neintensiv

5.

Varianta C/C++
#include<iostream.h>

volid main ()
{ int n,m,1i,3,%k,a[100][100];
cin>>m>>n;
k=m*n;
for (i=1;i<=m; i++)
for (j=1;j<=n;j++)
alil [1=k--;
for (i=1;i<=m;i++)
{
for (j=1;j<=n; j++)

SRl L [T << "

~.

Varianta PASCAL

var n,m,i,j,k:integer;
azarray[1..100,1..100] of integer;
begin
read (m,n) ;
k:=m*n;
for i:=1 to m do
for j:=1 to n do

begin
ali,jl:=k;
k:=k-1;
end;

fogedigl to m do
for j:=1to n do
write(ali,Jl,"' ')
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SUBIECTUL III

}-aBAcABA
3. Intensiv

a) Deoarece nu putem calcula factorialul unui numar mare, vom determina ordinul de
multiplicitate al cifrei 5 in n! (ordinul de multiplicitate al cifrei 2 este mai mare decat al

cifrei 5)
Varianta C/C++
int nz (int n)
{ int p=5, o0=0;
while (p<=n)
{ o=o+n/p;

} pP=p*5;

return o;

Neintensiv

a) Dearece n<=12 putem calcula factorialul

Varianta C/C++

int nz (int n)

{ long f=1, i, 0=0;
for(i=1;i<=n;i++)

Wwhild (F210==0) { £=£/10; o++;)

return o;

b)
Varianta C/C++
tipclyqssfshysam.b>
void main ()
{ int k,n=1;
cin>>k;
while (nz (n)<k) n++;
cout<<n;
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writeln;
end;
end.

Varianta PASCAL

function nz (n:integer) :integer;
var p,o:integer;

begin
p:=5; 0:=0;
While pg=pigophesin
p:=p*5;
end;
nz:=o;
end;
Varianta PASCAL

function nz (n:integer) :integer;
var i,o:integer;
f:longint;
be%%gl; 0:=0;
for i:=1 to n do f:=f*i;
while f mod 10=0 do begin
f:=f div 10;
o:=0+1;
end;
nz:=o;
end;

Varianta PASCAL

%%ﬁcgigﬁl%gﬁgggﬁteger):integer;
var p,o:integer;
begin
p:=5; 0:=0;
while p<=n do begin
o:=o+n div p;
p:=p*5;
end;
nz:=o;
end;
begin
:=1;
read (k) ;
while nz(n)<k do n:=n+1;
write (n) ;
end.
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4. Explicatii

Folosim o functie care calculeazicea mai mare putere a lui 2 mai mic ddecat parametrul b,
1ar dacaaceast avaloare ¢ mai mare decat a, atunci ea este valoarea cautatidin intervalul

[a,b].

Varianta C/C++

#include<fstream.h>

int p2(int b)

{ int p=1;
while (p<=b) p=p*2;
return p/2;

}

void main ()

{ int n,a,b;
ifstream f ("bac.txt");
f>>n;
for (int i=1l;i<=n;i++)
{ £>>a>>b;

11 {B2 (BhpzahLRURS<P2 (D) <<™ M5

SUBIECTUL 1

}.a

a)4

b) 4, 14,9

©)

Varianta C/C++

#include <iostream.h>
void main ()

{

int a,b,p;
cin>>a>>b;
p=0;
while (a!=Db)
{
p=p+1;
if (a<b) a=a+2;
else b=b+3;
}
cout<<p;
}
d)
citeste a, b (numere intregi)
p<—O
daca a#b atunci
| executy
| p— ptl

|
| | dacda a<b atunci
| \ l a—a+2

Varianta PASCAL
var n,a,b,i:integer;
f:text;
function p2(b:integer) :integer;
var p:integer;
begin
p:=1;
while p<=b do p:=p*2;
p2:=p div 2;
end;
begin
assign(f, 'bac.txt');
reset (f);

g%d%Qé{’%g;n do begin
readln (f,a,b);
if p2(b)>=a then write(p2(b),"’
")
else write(0,' "),
end;
end.

Varianta <23 >

Varianta PASCAL
var a,b,p:integer;
begin
readln (a,b) ;;
p:=0;
while a<>b do
begin
p:=p+l;
if a<b then a:=a+2
else b:=b+3;
end;
writeln (p);
end.
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laltfel
| bb+3

|
|
|
cédt timp a#b

SUBIECTUL 11
1.b
2. abs

3.2, 3 pentru intensiv, respectiv 5 pentru neintensiv
4. 300 pentru intensiv, respectiv 200 pentru neintensiv

5

Varianta C/C++

#include <iostream.h>

int af[101][101],m,n;

void main ()

{

cin>>m>>n;

for(int i=1l;i<=m;i++)
ali] [1]=1i;

for (int j=1;]j<=n;j++)
alllljl=3;

for (i=2;i<=m;i++)

for (§j=2;j<=n;j++)

alilljl=ali-1][3]+ali] [§-1];

cout<<a[m] [n];

SUBIECTUL III
1.d
2.9
3.
a)
Varianta C/C++
void shift(int n, int x[100])
{

int aux;

aux = x[1];

for (int i=1;i<=n-1;i++)

X[1]l=x[1i+1];
x[n]=aux;

}

Varianta PASCAL
var a:array[l1..100,1..10] of
integer;
m,n,i,j:integer;
begin
readln (m,n) ;
for i:=1 to m do

ali,1]:=1;
for j:=1 to n do
all,j1:=3;

for 1i:=2 to m do
for j:=2 to n do
ali,jl:=ali-1,jl+ali,3-11;
writeln(a[m,n]);
end.

Varianta PASCAL

procedure shift (n:integer;var
x:vector) ;

var aux,i:integer;

begin
aux:=x[11];
for i:=1 to n-1 do
x[1]:=x[1+1];
x[n] :=aux;
end;

b) Permutam circular spre stanga cele nelemente, apoi primele n+1, n+2... panala primele

2.

Pentru exemplul dat, se obtin pe rand configuratiile:

12345 —initial
23451
34521
45321
54321

Varianta C/C++
#include <iostream.h>

82

Varianta PASCAL
type vector=array[l..100] of integer;
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void shift(int n, int x[1007])
{
int aux;
aux = x[1];
for (int i=1;i<=n-1;i++)
x[1]l=x[1i+1];
X [n]=aux;
}
void main ()
{
int n, x[100];
cin>>n;
for(int i=1l;i<=n;i++)
cin>>x[1];
for (i=n;i>=2;i--)
shift (i, x);
for (i=1;1i<=n;i++)

} cout<<x [il<g<" ";

4. Intensiv

var n,i:integer;
x:vector;

procedure shift(n:integer;var
x:vector) ;
var aux,i:integer;
begin

aux:=x[1];

for i:=1 to n-1 do

x[1i]:=x[1i+1];
x[n] :=aux;
end;
begin

readln(n);
for i:=1 to n do read(x[1]):;
for i:=n downto 2 do
shift (i,x);
for i:=1 to n do

end. write(x[i]," ")

Am folosit o functie care returneazdl dac dcele dou aintervale transmise ca parametri sunt
disjuncte si 0 In caz contrar. In mainam verificat pentru fiecare interval cu cate intervale
este disjunct, iar dacaeste disjunct cu n-lintervale, atunci il afi sam.

Varianta C/C++
#include <fstream.h>

struct interval({
int a, b;

b

int n;
interval x[1000];

int check(interval x, interval vy)

{

return x.b<y.al|y.b<x.a;
}

volid main ()

{
ifstream fin ("bac.txt");
fin>>n;

for (ing; sl Ty )i ] . b;
for (i=1;i<=n;i++)
{

int p=0;
for(int j= 1; j <=n; j++)
if (check(x[i],x[J]1)) p++;

if (p==n-1) cout<<x[i].a<<"
"<<x[1] .b<<endl;
}
}
Neintensiv
#include <fstream.h>

struct interval({
int a, b;

Varianta PASCAL
type interval=record

a, b:integer;
end;

var n,i,j,p:integer;
x:array[l..1000] of interval;
f:text;
function check(x,y:interval) :integer;
begin
if (x.b<y.a) or (y.b<x.a) then
check:=1
else check:=0;
end;
begin
assign(f, 'bac.txt');
reset (f);
readln (f,n);

for 1:mdadthPrd0[i].a,x[i].b);
for i:=1 to n do begin
p:=0;
for j:=1 to n do
if check(x[i],x[]j])=1 then
p:=p+1l;
if p=n-1 then writeln(x[i].a,’
'y x[1].b);
end;
end.

type interval=record
a, b:integer;
end;
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b

int n;
interval x[1000];

void main ()
{int max;
interval imax;
ifstream fin ("bac.txt");
fin>>n;
for (int i=1;i<=n;i++)
fin>>x[1].a>>x[1] .b;
max=x[1] .b-x[1].a;
imax=x[1];
for (i=2;i<=n;i++)
if(x[1].b—-x[1].a>max)
{ max=x[1].b-x[1].a;
imax=x[i];

elde
if(x[1i] .b-x[1].a==max)
1f(x[1] .b<imax.b)
{ max=x[1i].b-x[1].a;

imax=x[i];
}
cout<<imax.a<<" "<<imax.b;
}
SUBIECTUL 1
1.4
2.
a) 75
b) 60
©)
Varianta C/C++

#include <iostream.h>

int a,b,p,q;
void main ()
{
cin>>a>>b;
p=a;
a=b;
if (p==011g==0)
{
p=p*q;
aq=p*dq;
}
while (p!=q)
if (p<qg) p=pta;
else g=qgtb;
cout<<p;
}
d)
citeste a, b (numere naturale)
P—a
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var n,1i,Jj,max:integer;
x:array[1l..1000] of interval;
f:text;
imax:interval;
begin
assign(f, 'bac.txt');
reset (f) ;
readln (f,n);
for i:=1 to n do
readln (f,x[i].a,x[1].b);
max:=x[1].b-x[1].a;
imax:=x[1];
for i:=2 to n do
if x[i].b-x[i].a>max then begin
max:=x[1].b-x[i].a;
imax:=x[1];
end
else

if xfikibrxpilmazmBxtkB8Nbegin
max:=x[1].b-x[1].a;
imax:=x[1];
end;
writeln(imax.a,' ',imax.b);
end.

Varianta <24>

Varianta PASCAL
var a,b,p,g:integer;
begin
readln(a,b);
p:=a;
g:=b;
if (p=0) and (g=0) then
begin
p:=p*q;
q:=p*q;
end;
while p<>qg do
if p<g then p:=p+a
else qg:=g+b;
writeln (p);
end.
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C_[<—b

daca p=0 sau g=0
| p-p*q

| d-p*q

|

daca p#g atunci

| executy
| dacd p<g atunci

|
| \ l p<pta
| \ laltfel

| \ l g—gtb
| | |

| cat timp p#g
|
scrie p
SUBIECTUL 11

1.a

2.b

3.

Varianta C/C++
strcpy (s+l,s+2); - intensiv
strcpy(s,s+2); - neintensiv

Varianta PASCAL
delete(s,2,1); - intensiv
delete(s,1,2); - neintensiv

4. O asfel de matrice se poate obtine prin permutéri circulare pormind de la prima linie
completatacu valorile 1 2 3 ...n. Fiecare linie, incepand cu a doua, se ob tine ca permutare

circularaa liniei anterioare.

Altfel, putem folosi o formulad cu care s acalcul am direct valoarea fiecarui element din

Matiks tn €yaetie de indicii sai.
for(i=1;i<=n;i++) alll[i]1=1;
for (i=2;i<=n;i++)

{ for(j=1;j<=n-1;j++)
alil[jl=ali-1][3+1];
alil[nl=ali-1][1];

Sau
for (i=0;i<n; i++)
for (3=0;3<n; j++)

ali] [J]=(1+7)55+1;

5. Explicatii

Varianta PASCAL

for i:=1 to n do all,i]:=i;

for i:=2 to n do

begin
for j:=1 to n-1 do

ali,jl:=ali-1,3+11;

ali,n]:=afli-1,11;

end;

sau
for i:=0 to n do

for j:=1 to n do
ali,jl:=(i+j-2) mod 5+1;

Parcurgem 1n paralel cele doua siruri de la sférsit spre Inceput panacand g asim doualitere
diferite in cele doua siruri. Sufixul cautat incepe la pozitia urmatoare pozitiei la care s-au

gasit cele doualitere diferite.
Varianta C/C++

#include <iostream.h>
#include <string.h>
void main ()

{ char a[100], b[100];
int i ;'
01n>>a >b;
i=strlen(a)-1;
j=strlen(b)-1

’

Varianta PASCAL
var a,b:string;
i,Jj:integer;
begin
readln (a) ;
readln %
engt (a);
j:=length(b);
while a[i]=b[j] do
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cout<<a+strlen(a)-i;

SUBIECTUL III
1.a

2.3,2

3.

a)

Varianta C/C++

void p(int n, int x[101],
int &maxi, int &sum)
{ int 1i;
mini=maxi=sum=x[1];
for (i=2;i<=n;i++)
{ sum=sum+x[i];
if(x[1]>maxi)
if(x[1]<mini)

int &mini,

maxi=x[1];
mini=x[1i];

b)
Varianta C/C++
#include <iostream.h>
#include <iomanip.h>
void p(int n, int x[101], int &mini,
int &maxi, int &sum)
{ int 1i;
mini=maxi=sum=x[1];
for (i=2;i<=n;i++)
{ sum=sum+x[i];
if (x[1]>maxi)
1f(x[1]<mini)

maxi=x[i];
mini=x[1i];

voidtmaingy101], i, min, max, s;
cin>>n;
for (i=1;i<=n;i++)
p(n,x,min, max, s) ;

cin>>x[1];

float ma=(float) (s—-min-max)/ (n-2);

cout<<setprecision (3)<<ma;

4. a)
Intensiv

Varianta C/C++
#include <fstream.h>
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begin
i:=i-1;
J:=3-1;
end;

for j:=i+l1 to length(a) do
write(al[3j]);

end.
Varianta PASCAL
procedure p(n:integer; x:sir; var

mini,maxi,sum:integer) ;
var i:integer;
begin
mini:=x[1]; maxi:=x[1];sum:=x[1];
for 1:=2 to n do
begin
sum:=sum+x[i];
if x[i]>maxi then
if x[1]<mini then
end;
end;

maxi:=x[1i];
mini:=x[1i];

Varianta PASCAL
type sir=array[l..100] of integer;
var n,i{min,max,s:integer;
X:sir;
ma:real;
procedure p(n:integer; x:sir; var
mini,maxi,sum:integer) ;
var i:integer;
begin
mini:=x[1]; maxi:=x[1];sum:=x[1];
for 1:=2 to n do
begin
sum:=sum+x[1i];

if x[i]>maxi then maxi:=x[1];

enéf x[1]<mini then mini:=x[i];

end;

begin
readln (n) ;
for i:=1 to n do
p(n,x,min, max, s) ;
ma:=(s-min-max)/ (n-2) ;
write(ma:7:3);

end.

readln(x[1]);

Varianta PASCAL

Program
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void main ()

{ int n, x[30001],i,a,b,k;
ifstream f ("bac.txt");
f>>n;
for (i=1;i<=n;i++) £f>>x[1i]:;
f>>a>>b;
if (a<x[n])

k=1;
while (x[k]<a &&x[k]<=b && k<=n)
k++;
if (k<=né&&x[k]<=b) cout<<x[k]:;
else cout<<"NU";
}
else cout<<"NU";

}

Var
v:array[l..100] of integer;
n,a,b:integer;

procedure afisare(x:integer)
begin
if (x>n) then
write ('NU’)
else
if (v[x]>b) then
write (' NU’)
else
begin
if(vx]>a&&v([x]<b)
write(v[x],’ ');
else
afisare (x+1);
end;

end;
begin
assign(f, "bac.txt’);
reset (f) ;
readln (f,n);
for i:=1 to n do
readln(f,alil,’” ");

readln (f,a,b,’” "),
close (f);
afisare (1) ;

readln;

end.

b)Deoarece intervalul are mai pu tine elemente decat tabloul si e mai usor sadetermin am
dacdaun num ar se gaseste intr-un interval, vom cauta in interval elementele din tablou.
Parcurgem tabloul doar panala g asirea primului numar care se aflain intervalul dat, dac a
gasim un astfel de numar. Cautarea se opreste si dacaajungem la un num ar mai mare decat
b. Daca aeste mai mare decat cel mai mare element din vector, nu are rost s ac autam.

Neintensiv

Varianta C/C++

#include <fstream.h>

void main ()

{ int n, x[10001],i,a,b,k;
ifstream f ("bac.txt");
f>>n;
for(i=1;i<=n;i++) £f>>x[1];
f>>a>>b;
int min=10000;
for (i=1;i<=n;i++)

if(x[1]<=b && x[i]>=a)
if(x[1]<min) min=x[i];
if (min!=10000) cout<<min;
else cout<<"NU";

Varianta PASCAL
type sir=array[l..30000] of integer;
var n,i,a,b,k:integer;
X:8ir;
f:text;
begin
assign(f, 'bac.txt"');
reset (f);
readln (f,n);
for i:=1 to n do readln(f,x[i]);
readln (f,a,b);
if a<x[n] then
begin
k:=1;
while (x[k]<a) and (x[k]<=b) and

(k<=pk (1 d9n) KiFE ik (k]<=b) then
writeln (x[k])
else writeln('NU');
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end
else writeln('NU');
end.
Varianta <25>
SUBIECTUL 1
1.c
2.
a) 12, 18
b)
citeste a, b, ¢ (numere naturale nenule)
daca a>b
| t—a
| a<b
| bt
|
?Xecutéacé cla atunci
| | scrie a
| [ ]
| a—a+1l
cat timp a<=b
©)
Varianta C/C++ Varianta PASCAL
#include<iostream.h> var a,b,c,t:integer;
void main () begin
{ int a,b,c, t; readln(a,b,c);
cin>>a>>b>>c; if a>b then
tffazb) begin,;
a=b; a:=b;
b=t; b:=t;
} end;
while (a<=b) while a<=b do
{ if (a%c==0) cout<<a; begin
a++; if a mod c¢=0 then writeln(a);
} a:=a+l;
} end;
end.
d)
[(b+l-a)/c] , iar dacd a si b se divid cu c se adaugd +1 la formula
SUBIECTUL II
1.c

2. d pentru intensiv, iar pentru neintensiv r aspunsul este 2, care nu se gaseste intre
variante, sau d) cu modificarea nici o variantiadin a) b) ¢)

3.

Varianta C/C++
z=sqgrt (x)+ (float) 1/ x+abs (x)

4.

Intensiv
Varianta C/C++
&8

Varianta PASCAL

z:=sqgrt (x)+ 1/x+abs (x)

| Varianta PASCAL
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int p=1;

for (i=0;i<=strlen(s) /2;1i++)
if(s[i]!=s[strlen(s)-1-1]) p=0;

if (p) cout<<"Corect";

else cout<<"Incorect";

Neintensiv - ar trebui precizat dacy girul
doar din cifre.

Varianta C/C++
Pentru cel putin un caracter cifra
int p=0;
for (i=0;i<strlen(s) ;i++)
if(s[i]>="0" && s[i]<="9")
if (p) cout<<"Corect";
else cout<<"Incorect";

p=1;

Pentru a verifica daca toate
caracterele sunt cifre
int p=1;
for (i=0;i<strlen(s) ;i++)
if(s[1i1<’0" || s[i]>="9")
if (p) cout<<"Corect";
else cout<<"Incorect";

p=0;

5. Explicatii

p:=1;
for i:=1 to length(s) div 2 do
if s[i]<>s[length(s)+1-i] then
p:=0;
if p=1 then write('Corect')
else write('Incorect');

congine cel pug¢in o cifry, sau este format

Varianta PASCAL
p:=0;
for i:=1 to length(s) do
if(s[1i]>='0") and (s[i]<='9")

then p:=1;
if p=1 then write('Corect')
else write('Incorect'):;

Pentru a verifica dacd toate
caracterele sunt cifre
p:=1;
for i:=1 to length(s) do
if(s[11<'0") or (s[i]l>'9")
p:=0;
if p=1 then write('Corect')
else write('Incorect');

then

Deoarece 2 la puterea 100 nu poate fi reprezentat ca numar long, am scris o funtie care

returneaza:

- 0 dacaexist acel pu tin o valoare 0 pe coloand, adicaprodusul va fi 0;

- 11119’?1%%(13&8 gl?ttg%lfﬁ]lfs S}I,néaegglfaggnk’cﬁg{ﬁléﬁléoﬂﬂ?glc%sit&a}léle cu un singur 2 si cele doar

cu cifre de 1.

Astfel, produsul maxim il vor avea coloanele cu numar maxim de cifre 2.

Varianta C/C++
#include<iostream.h>
int m,n,a[101][101];
int p2(int 7j)
{ int 1i,p=0;
for (i=1;i<=m;i++)
if(alil [J1==2) p++;
else if(ali]l[j]1==0)
if (p==0) return 1;
else return p+t+l;

}

return 0;

volid main ()

{ int 1i,3,max;
cin>>m>>n;
for (i=1;i<=m;i++)

for (j=1;j<=n;j++)
cin>>alil (3]

max=0;
for (j=1;j<=n; j++)

forf{R? (312pax)  pax=p2 (3);

lf(p2(j)==max) COU.t<<j<<" ",

Varianta PASCAL
type mat=array[l..100,1..100]
0..2;
var a:mat;
i,j,m,n,max:integer;
function p2(j:integer) :integer;
var i,p:integer;
begin
p:=0;
for i:=1 to m do
if ali,jl=2 then p:=p+l
else if a[i,j]1=0 then begin
p2:=0; exit; end;
if p=0 then p2:=1
else p2:=ptl;
end;

of

begin
readln (m,n) ;

fort5i=totB fo40
read(ali,j]1);
max:=0;
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SUBIECTUL 111
1.c
2.0,95
3.
Intensiv
Varianta C/C++
void f(int n, int al[9], int &k)
{ int i,p;
k=0;p=0;
for (i=n-1;i>=0;1--)
if(a[i]%2==0) {
k=k*10+ali];
pt+;

}
if (p==0) k=-1;
}

Neintensiv
Varianta C/C++
void f(int n, int af[9])
{ int mi=-1,mp=32000,1i,aux,imi, imp;
for (1i=0;i<n;i++)
{ 1if(ali]%2==0)

if(ali]>mp) { mp=alil;
imp=1i;
if(a[i]%2!=0)
if(alil<mi) { mi=ali];
imi=1i;}

}
if(mi!=-1 && mp!=32000)
{ aux=al[imi];
alimil=alimp];
alimpl=aux;

}

4.

a)

Varianta C/C++
#include<iostream.h>

int cmmdc (int a, int b)
{

int r;

90

for j:=1 to n do
if p2(j)>max
for j:=1 to n do
if p2(j)=max then write(j,' ");
end.

then max:=p2(3);

Varianta PASCAL
type sir = array [1..10] of integer;
procedure f (n:integer; a:sir; var
k:integer) ;
var i,p:integer;
begin

k:=0; p:=0;

for i:=n-1 downto 0 do

if afi] mod 2 = 0 then

k:=k*10+ali];

if p=0 then k:=-1;
f:=k;
end;

Varianta PASCAL
type sir = array [1..10] of integer;
procedure f (n:integer; a:sir);
var mi,mp,i,aux,imi, imp:integer;
begin
mi:=-1;
mp:=32000;
for 1:=0 to n-1 do
begin
if af[i] mod 2 = 0 then
if a[i] > mp then begin
mp:=al[i]; imp:=i; end;
if af[i] mod 2 <> 0 then
if a[i] < mi then begin
mi:=af[i]; imi:=i; end;
end;

thef ((mi <> -1) and (mp <> 32000))
begin
aux:=a[imi];
alimi] :=a[imp];
alimp] :=aux;
end;
end;

Varianta PASCAL

function cmmdc (a,b:integer)

4Pte9%hteqger;
begin
while a mod b <>0 do
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while (a%b) begin

{ r:=a mod b;
r=a%b; a:=b;

a=b; b:=r;

b=r; end;

} cmmdc:=r;
return r; end;

}

var xX:real;

void main () a,b,c:longint;
{
double x; begin
long a,b,c; read (x) ;
cin>>x; b:=1;
b=1; while x <> trunc(x) do
while (x!=(long) x) begin
{ x:=x*10;
x=x*10; b:=b*10;
}  b=b*10; §0d¢ runc (x) ;
a=(long)x; c:=cmmdc (a, b) ;
c=cmmdc (a, b) ; write(a/c,' ',b/c);
cout<<a/c<<" "<<b/c; end.

}

b) Calculam cate cifre zecimale are numadrul real si construim o fractie cu numitorul 10 la
puterea cate cifre zecimale are numadrul real, 1ar la numardtor este numarul real inmultit cu
10 la puterea cate cifre zecimale. Apoi simplificam fractia si afitdm numaératorul si
numitorul in urma simplificarii. Asfel, numarul de repetari maxim 7 pentru calculul puterii
lui 10 s1i maxim 10 la 7 pentru CMMDC dacanumerele sunt prime intre ele.

Varianta <26>
SUBIECTUL 1
1.c
2.
a) 12345678901
b)

Varianta C/C++
#include<iostream.h>
void main ()
{ int n,c,i;
cin>>n;
c=0;
for(i=1;1i<=n;i++)
{ c=(c+1)%10;
cout<<c;
}
}
¢)
citeste n (numar natural)
c0
j_(*l

gat tipp istpgggecuta
| scrie ¢
| ici+l

Varianta PASCAL
var n,c,i:integer;
begin
read(n) ;
c:=0;
for i:=1 to n do
begin
c:=(c+1l) mod 10;
write(c,' ");
end;
end.
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d) 10

SUBIECTUL II

1.4
2.¢C

3. roton

4.4 (20, 16, 9, 8) pentru intensiv, 4 pentru neintensiv

S. Explicatii

Am folosit o functie care primeste parametrii i si jsi calculeaz aprodusul elementelor de pe

coloana jexceptand elementul de pe linia i.

Varianta C/C++
#include<iostream.h>
int n,al7]11[7];
int p(int i, int 3j)
{ int k,p=1;
for (k=1; k<=n; k++)
if(k!=1i) p=p*alk][]];
return p;

}

void main ()
{ int 1,37
cin>>n;
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
cin>>alil[j];
FordTyetssnehtily
if(ali] [31==p (i,3))
cout<<ali] [JI<<"™ ";

}

SUBIECTUL III
1.b

Varianta PASCAL

type matrix=array [1..7,1..7] of
integer;

var n:integer;
a:matrix;

function
p(i:integer;j:integer) :integer;
var k,pl:integer;
begin
pl:=1;
for k:=1 to n do
if k <> i then pl:=pl*alk][]J];
p:=pl;
end;

var i,j:integer;
begin
read(n) ;
for i:=1 to n do
for j:=1 to n do
read(ali,jl);
for i:=1 to n do
for j:=1 to n do
if ali,j] = p(i,]J) then
write(ali,31," ")
end.

2.8421121 1 pentru intensiv, respectiv4 32 1 0 1 2 3 4 pentru neintensiv

3.
Varianta C/C++

#include<iostream.h>

void main ()

{ int n,k,1i;
cin>>n>>k;
for(i=k;i>=1;1i--)

cout<<n*i<<" ";

}

4.

Intensiv
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Varianta PASCAL
var n,k,i:integer;
begin
read (n, k) ;
for i:=k downto 1 do
write(n*i,' ');
end.
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a) Stergem fiecare element de pe pozitia kintre i si jprin deplasarea spre stdnga cu cate o
pozitie a elementelor de pe pozitiile k+1, k+2...n, dupacare il sc adem pe ncu 1 pentru

fiecare element sters.

Varianta C/C++
void sterge(int v[1000], int &n, int
i, int 3J)
{ int k,1;
for (k=1i;k<=7j; k++)
{ for(l=i;1l<n;1l++)
n—--=y

}

v[il]l=v[1+1];

b)

Varianta PASCAL
type sir=array [1..1000] of

integer;
var k,l:integer;

procedure sterge(v:sir;var
n:integer;i:integer;j:integer);
begin

for k:=1i to j do

begin
for 1l:=1 to n-1 do
v[1l]:=v[1+1];
n:=n-1;
end;
end;

Pentru fiecare grup de kelemente al aturate identice le stergem pe primele k-1 folosind

functia scrisdanterior.

Varianta C/C++
#include<fstream.h>
void sterge(int v[1000],
i, int 9)
{ int k,1;

for (k=1i;k<=7; k++)

int &n, int

{ for(l=i;l<n;1++) v[l]l=v[1+1];
n--;
}
}
void afis(int v[1000], int n)
{ int 1i;
for (i=1;i<=n;i++) cout<<v[i]<<" ";

}

vold main ()

{ int n,v[1000],1,3;
ifstream f ("numere.in"):;
f>>n;
for(i=1;1i<=n;i++)
for (i=1;i<n;i++)

if(v[i]==v[i+1])
{ J=1i;
while(v[j]l==v[Jj+1]&&j<n)
sterge(v,n,i,j-1);
}
cout<<endl;
afis (v, n);

f>>v[i];

J++;

Varianta PASCAL
type sir=array [1..1000] of
integer;
var k,l:integer;
f,g:text;

procedure sterge(var v:sir;var
n:integer;i:integer;j:integer);

beg%gr k:=1 to j do
begin
for 1:=i to n-1 do
v[1l]:=v[1+1];
n:=n-1;
end;
end;

procedure afis(v:sir;n:integer);
var i:integer;
begin
for i:=1 to n do
write(v[1i]," ")
end;

var n,1i,j:integer;
visir;
begin
assign (f, "numere.in');
reset (f);
read (f,n);
for 1i:=1 to n do
read (f,vI[i]);

for i:=1 to n-1 do
if vI[i] = v[i+1]
begin

then

93



Bacalaureat 2008 — Modele de rezolvare

Neintensiv

Ji=1i;
while ((v[jl=v[j+1]) and
(j<n)) do
J:=j+1;
sterge(v,n,i,j-1);
end;
writeln;

afis(v,n);
close (f);
end.

a) Stergem elementul de pe pozitia iprin deplasarea spre stanga cu o pozi tie a elementelor
de pe pozitiil i+1, i+2...n, dupacare il sc adem pe ncu 1.

Varianta C/C++

void sterge(int v[1000], int &n,

%)int 1;

for (l=1i;1l<n;1l++) v[l]=v[1+1];
n--;

b)

int

Varianta PASCAL
procedure sterge(var v:sir;var
paintegarebetpteoen)s
begin
for 1l:=1i to n-1 do v[1l]
n:=n-1;
end;

=v[1+1];

Pentru fiecare 2 elemente alaturate identice il stergem pe cel de pe pozitia ifolosind func tia

scrisaanterior.

Varianta C/C++
#include<fstream.h>

void sterge(int v[1000], int &n,
i)
{ int 1;
for (1=1i;1<n;1++) vI[1l]=v[1l+1l];
n--;

}

void afis(int v[1000],
{ int 1i;

for(i=1;i<=n;i++)
}

int n)

cout<<v[i]<<"

void main ()

{ ip5tRe¥h1@Q0hphede.inm);
f>>n;
for (i=1;i<=n;i++)
for (i=1;i<n; i++)
if(v[il==v[i+1])
{
sterge(v,n,1i);
i--;
}
cout<<endl;
afis(v,n);

f>>v[i];
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int

LA
’

Varianta PASCAL
type sir=array [1..1000] of
integer;

procedure sterge(var v:sir;var
n:integer;i:integer);
var l:integer;
begin
for 1:=1 to n-1 do
v[i1l]:=v[1+1];
n:=n-1;
end;

procedure afis(v:sir;n:integer);
var i:integer;

begdn i:=1 to n do
write(v[i]l," ");
end;

var n,1i,j:integer;
v:sir;
f:text;
begin
assign (f, "numere.in');
reset (f);
read (f,n);
for i:=1 to n do

;ead(f,v[i]);

i:=1;
while i<=n-1 do
if v[i] = v[i+1l] then
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SUBIECTUL 1
1.a

2.
a)
b)

2329

Varianta C/C++
#include<iostream.h>

VO

{

}

gl@iteste a, b (numere naturale)

id main ()

int a,b,c,d,p;

cin>>a>>b;

c=0; d=0; p=1;

while (a+b+c>0)

{ ¢c=a%10+b%10+c;
d=d+ (c%10) *p;
p=p*10;
a=a/10;
b=b/10;
c=c/10;

}

cout<<d;

d{fo
p&l
executa

c—a%$10+b%10+c
de—d+ (c%10) *p
p—p*10
a—[a/10]
b—[b/10]
c—[c/10]

cat timp atb+c>0

scrie d

d)

citeste a, b (numere naturale)
d—a+b

scrie d

SUBIECTUL II

1.
2.
3.
\Y%

a
b

arianta C/C++

H.x=F.x*G.y+tF.y*G.x;

H.y=F.y*G.y;
4. 120 pentru intensiv, respectiv 6 pentru neintensiv

5.

sterge(v,n,1i)

else i:=1+1;
afis(v,n);

close (f);
end.
Varianta <27>
Varianta PASCAL
var a,b,c,d,p:integer;
begin
read(a,b);
c:=0; d:=0; :=1;
while (taroicl S76) ao
begin
c:=(a mod 10)+ (b mod 10)+c;
d:=d+ (c mod 10) *p;
p:=p*10;
a:=a div 10;
b:=b div 10;
c:=c div 10;
end;
write(d);
end.
Varianta PASCAL

H.x:=F.x*G.y+F.y*G.x;
H.y:=F.y*G.y;
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Varianta C/C++

#include <iostream.h>
int a[101][101],n;

void main ()
{
cin>>n;
for(int i=1l;i<=n;i++
ali][1]=ali] [n]=1;
for (int j=1;]j<=n;Jj++)
all]l[j]=1;
for (i=2;i<=n;i++)
for (j=2;j<=n-1;j++)
ali]l[jl=ali-1][j-1]+ali-
11 [J1+ali-11[J+11;
for (i=1;i<=n;i++)
{ for(j=1;j<=n;j++)

cofRBLERgtH Dl

SUBIECTUL III
1.c

2.17263544 444 pentru intensiv

Numarul real cautat se construieste ca (x*p+y)/p

Varianta C/C++
float nreal( int x,
{ float «zr;
int p=1,a=y;
r=x;
while (a)
{ p=p*10;
a=a/10;
}
r=r*p+y;
r=r/p;
return r;

int vy)

4. Intensiv

a)
Varianta C/C++
#include<fstream.h>

96

6 respectiv 44 4
3. Numardm céte cifre are y, si calculam in variabila

9

Varianta PASCAL

type matrix=array
of integer;

var a:matrix;
n,i,j:integer;

begin
read(n) ;
for i:=1 to n do
begin
ali,1]:=1;
ali,n]:=1;
end;
for j:=1 to n do
all,jl:=1;
for 1i:=2 to n do

for j:=2 to n-1 do

l,j]+a?£51?3if?;l_l’j_l]+a[l‘
for i:=1 to n do
begin
for j:=1 to n do
write(ali,j],"
writeln;
end;
end.

')

entru Neintensiv
pib'la

Varianta PASCAL

function

nreal (x:integer;y:integer) :real;

var r:real;
p,a:integer;
begin
p:=1; a:=y;
while(a <> 0 )
begin
p:=p*10;
a:=a div 10;
end;
r:=r*p+y;
r:=r / p;
nreal:=r;
end;

ri=x;
do

begin
end.

Varianta PASCAL
function
nrint (x:real;y:real)

[1..101,1..101]

putere acest num ar de cifre.

:integer;
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int nrint(float x, float y)
{ int a,p=0;
a=(int)x+1;
while (a<y) { pt++; a++; }
return p;

}

void main ()
{ ifstream f ("numere.in");

int n,min,p;
float x,y;
f>>n;
£>>x>>y;
min=nrint (x,Vy);
£>>x;
for(int i=4;i<=n;i++)
{ £>>y;
p=nrint (x,vy);
if (p<min) min=p;

) XK=V
cout<<min;
f.close();

var a,p:integer;
begin
p:=0;
a:=trunc (x)+1;
while (a<y) do
begin
p:=p+l;
a:=a+l;
end;
nrint:=p;
end;

var n,min,p,i:integer;
X,y:real;
f:text;

begin
assign(f, 'numere.in');

reaqsthy;
read(f,x,v);
min:=nrint(x,y);
read (£, x);
for i:=4 to n do
begin
read(f,y):;
p:=nrint (x,y);
if p < min then min:=p;
X:1=Yy;
end;
write (min);

close(f);
end.

b) Gasim numarul minim de numere intregi care apar intr-un interval format din doua
numere reale citite consecutiv. Acest numar minim ne garanteazac a1n oricare interval
format din doudnumere reale citite consecutiv se vor g asi cel putin atdtea numere intregi.

Functia nrint calculeaza cite numere intregi exist dintre cele dou anumere reale transmise

prin parametri.

Numarul total de pasi facut este de fapt egal cu cate numere intregi existaintre cele mai

mare ti cel mai mic numadr real citit.
Neintensiv

‘@arianta C/C++

#include<fstream.h>

volid main ()
{ ifstream f ("numere.in");
int n,p;
float x,y,min,max;
f>>n;
f>>x;
min=x;
max=x;
for (int i=2;i<=n;i++)
{ £>>y;
if (y<min) min=y;
else if (y>max) max=y;
X=y;

Varianta PASCAL
var n,p,i:integer;
X,y,Min,max:real;
f:text;

begin
assign(f, 'numere.in');
reset (f);
read (f,n);
read (f, x);
min:=x;
max:=x;
for 1:=2 to n do
begin
read(f,y);
if vy < min then min:=y
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}
cout<< (int)min<<” “<< (int)max+1;
f.close();

else if y > max then max:=y;
X:1=y;
end;
if max<>trunc (max) then
max:=max+1;
write (trunc (min), '

', trunc(max)); close(f);
end.

b) Gasim elementul maxim si elementul minim dintre elementele din fisier, iar intervalul
cautat este [[min],[max]+1] ([x] este partea intreag a din x). Astfel problema se poate
rezolva incade la citire, f araa mai fi nevoie de memorarea elementelor intr-un vector.

SUBIECTUL I

1.b

2.

a)?2

b)

Varianta C/C++
#include<iostream.h>

#include<math.h>
void main ()

{ float x;
int vy,
cin>>x;
y=floor (x);
X=X-Y;
while (x!=floor (x)) =x=x*10;
if (x==y) cout<<l;
else cout<<2;
}
©)
citeste x (numar real pozitiv)
ye[%]
XeX—Y
dacd x#[x] atunci
|  executa
| | xe x*10

| cat timp x#[x]

gacé x=y atunci
| scrie 1

| altfel

| scrie 2

[ ]

d) 12.12

SUBIECTUL 11
1.b
2.¢

3: 93451 pentru intensiv, 3 pentru neintensiv
S. Explicatii
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Varianta <28>

Varianta PASCAL
var y:integer;
x:real;

begin
read (x) ;
y:=trunc(x);
X:1=X-Y;
while x <> trunc(x) do
x:=x*10;
if x=y then write('l")
else write('2"'");
end.
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Functia afis afiseazaun sir de caractere din care lipsesc caracterele identice cu parametrul
v. Folosim aceastafun tie pentru a afisa sirurile obtinute faravocale.

Varianta C/C++
#include<iostream.h>

#include<string.h>
Yoid afis(char s[10], char wv)
int 1;

for (i=0;i<strlen(s);i++)
if(s[i]!=v) cout<<s[i];
cout<<endl;

}

void main ()
{ char s[10],voc[]="aeiou";
cin>>s;
for (int 1=0;i<strlen (voc) ;i++)
if (strchr(s,voc[i]))
afis(s,voc[i]);

}

SUBIECTUL III
1.a

2.5

3.

Varianta C/C++
#include<iostream.h>

void main ()
{ int n,i,p=0;
float a[10001],s=0;
cin>>n;
for (i=1;i<=n;i++)
{ cin>>ali];
s=s+ali]l;
}
for(i=1;i<=n;i++)
if(al[i]l==(s-al[i])/(n-1)) p++;
cout<<p;

4.

a)

Varianta C/C++
int primul (int a)
{ int i=2;

¥aihedast) itti

Varianta PASCAL

var s,voc:string;
i:integer;

procedure afis(s:string;v:char);
var i:integer;
begin

for 1:=1 to length(s) do

if s[i] <> v then

write(s[i]):;

writeln;
end;

begin
voc:="aeiou';
read (s);
for i:=1 to length(voc) do
if (pos(voc[i],s) <> 0 ) then
afis(s,voc[i]);
end.

Varianta PASCAL
type sir=array [1..10001] of

real;

var n,i,p:integer;
a:sir;
s:real;
begin
p:=0;
s:=0;
read (n) ;
for i:=1 to n do
begin
read(a[i]);

end;sS:=stalil;
for i:=1 to n do
if(ali] = (s-alil)/(n-1))
then p:=p+1;
write (p);
end.

Varianta PASCAL

function
primul (a:integer) :integer;

gg&i%:integer;
i:=2;
while(a mod i <>0) do i:=i+1;
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b) Un numar ,,aproape prim” are proprietatea caimp artit la primul sau divizor obtinem
numar prim. Pentru numerele prime, functia prim returneaza valoarea transmis a ca

primul:=i;
end;

begin
end.

parametru. De asemenea, nu luam in considerare numerele din fisier care sunt prime.

Varianta C/C++
#include<fstream.h>

int primul (int a)
{ int i=2;
while (a%i) i++;
return 1i;

yoidnwanni)a, max=0,p;
ifstream f ("numere.in");
f>>n;
for(i=1;1i<=n;i++)
{ f>>a;
if (primul (a) !'=a)
{
p=primul (a) ;
if (primul (a/p)==a/p)
if (a>max) max=a;

}

cout<<maxk;
f.close();

SUBIECTUL I
1.a

2.

a)9

b) Varianta C/C++

#include<iostream.h>

void main ()

{
unsigned int n,m;
cout<<"n=";
cin>>n;
cout<<"m=";
cin>>m;
while (n<=m)
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Varianta PASCAL
function
primul (a:integer) :integer;
var i:integer;
begin
1:=2;

primul:=i;
end;

var n,i,a,max,p:integer;
f:text;

begin
max:=0;
assign(f, 'numere.in');
reset (f);
read(f,n);
for i:=1 to n do
begin
read (£, a);
if primul (a) <> a then
begin
p:=primul (a);
if primul (a div p) = a
div p then
if a > max then
max:=a;
end;
end;
write (max) ;
close(f);
end.

Varianta <29>

Varianta PASCAL

var n,m:word;

begin

write('n=");
readln (n) ;
write('m=");
readln (m) ;
while (n<=m) do

begin
n:=n+1;

while(a mod i <>0) do i:=i+1;
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n=n+1;
m=m-1;
}
while (m<n)

{

cout<<n;
}
¢) (8,13) 5(7,13)

d)citeste n,m(numere naturale)

scrie [(n+m) /2]
stop
@lyB[E(Tf[HQII
2.d
3. atac

4. 7 pentru intensiv;
5 pentru neintensiv
S.

Varianta C/C++
#include<iostream.h>
volid main ()

{

HORT989E567 Ex, ok, 1,3, p=1;
do{
cout<<"dati n: ";
cin>>n;
l}while (n==0]| |n>50) ;
for(i=1;i<=n; i++)
for (j=1;j<=n;j++)
{
cout<<"dati A["<<i<<M"]["<<ILM] "y
cin>>A[i]l (31>
}
for (§=2;j<=n; j++)

if(A[1][J]1%A[1] [1]1==0)
{
ok=0;
x=A[1]1[j1/A[1][1];
for (i=2;i<=n;i++)
if(ATL1[31/A[11 (1] !=x)
{
ok=1;
break;
}
}
iféeﬁ*g@)

}

cout<<"produsul este "<<p<<endl;

m:=m-1;
end;
while (m<n) do
begin
m:=m+1;
n:=n-1;
end;
write (n);
end.

Varianta PASCAL

var n:word;
A: array[l..50,1.
x,0k,1i,3j,p:word;

.50]

begigl;
x:=1;
repeat
write('dati n:
read(n) ;
until (n>=1)
for i:=1 to n do
for j:=1 to n do
begin
write('dati A['
read (A[i,3]1);
end;

')

and (n<=50) ;

ll']['ljl']: ')

for j:=2 to n do

begin
if A[1,J] mod A[1l,1]=0
begin
ok:=0;
x:=A[1l,3] div A[1l,1];
for i:=2 to n do
if (A[i,]] div
A[i,1])<>x then
begin
ok:=1;
break;
end;

then

end;
if ok=0 then
begin

of word;
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SUBIECTUL III

1. c pentru intensiv,
d pentru neintensiv

2.123 12 1 0 1 2 3 pentru intensiyv,
1 2 3 pentru neintensiv

3.

a)

Varianta C/C++

unsigned int multipli (unsigned int
a,unsigned int b,unsigned int c)

igg;igned int 1i;
if (i<=b)
if (1%c==0)
return l+multipli (i+c,b,c);
else
return multipli (i+1,b,c);
else
return 0;

4.

a)Varianta C/C++
#include<fstream.h>
void main ()
{
unsigned int n,m,i,k,s,af[l100],b[100],
ok=0;
ifstream fin ("numere.in");
fin>>n>>m;
for(i=1;1i<=n;i++)
fin>>ali];
for (i=1;i<=m;i++)
fin>>b[1];
k=1;
i=1;
while (1i<=m)
{
s=0;
while (k<=n)
{
s=s+alk];
if(s<b[i])
k++;
else
if (s==b[i])

{ i++;
k++;
break;
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p:=p*x;

end;
end;
writeln ('produsul este
end.

'rp)r'

Varianta PASCAL

function multipli(a,b,c:word) :word;
var i:word;

begig,

if i<=b then

if i mod c=0 then
multipli:=l+multipli (i+c,b,c)

else
multipli:=multipli(i+l,b,c)

else
multipli:=0;

end;
Varianta PASCAL
var n,m,i, k,s,ok:word;
ararray[1l..100] of word;
b:array[l..100] of word;

fin:text;
begin

ok:=0;

assign (fin, "'numere.in');

reset (fin) ;

read (fin,n,m);

for i:=1 to n do
read(fin,al[i]);

for i:=1 to m do
read (fin,b[i]);

k:=1;
i:=1;
while (i<=m) do
begin
s:=0;
while (k<=n) do
begin
:=s+alk];
if(s<b[i]) then
ki=k+1

el$® (s=b[i]) then
begin

i:=1+1;
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Al

cout<<"nu ";
ok=1;
break;
}
}
if (ok==1)
break;
}
if (ok==0)
cout<<"da ";
fin.close();

}

k:=k+1;
break;
end
else
begin
writeln('nu ');
ok:=1;
break;
end;
end;
if (ok=1) then
break

end;
if (ok=0) then
writeln('da '");
close (fin) ;
end.

b) Am adunat elementele consecutive din tabloul A, cat timp suma este mai micadecat un

ﬂement din t

8CA SUma este egchu acel element, opera tia se continud, dacanu se Intrerupe verificarea

afisandu-se NU.

In final, dacatoate elementele tabloului B se pot scrie ca sum ade elemente consecutive din

A, atunci se afiseazaDA.

SUBIECTUL I
1.d
2.

a) 4061
b)
Varianta C/C++
#include<iostream.h>
void main ()
{
unsigned int n,m,p,c;
cout<<"n=";
cin>>n;

c=n%10;
if (c>0)
c==;
m=m+c*p;
p=p*10;
n=n/10;
}
cout<<m;
}
V)

citeste n(numar natural)

mé€0

pé:l

executa
c€n%10

Varianta <30>

Varianta PASCAL
var n,m,p,c:word;
begin

write('n=");
readln (n) ;
m:=0;
p:=1;
while (n>0) do
begin

c:=n mod 10;
if (c>0) then

c:=c-1;
m:=m+c*p;
p:=p*10;

n:=n div 10;
end;
write (m);
end.
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daca c¢>0 atunci
c€c-1
sfarsit daca
m€<m+c*p
p<p*10
n€[n/10]
cat timp (n>0)
scrie m

d) 3119 5i 3019

SUBIECTUL II

l.c

2.a

3.54,2,3

4. pe a treia pozitie pentru intensiv,

rgspectiv 8 pentru neintensiv

Varianta C/C++
#include<iostream.h>
void main ()

{

unsigned int n,i,j,A[15][15];
do{

cout<<"n=";

cin>>n;

}while (n<=2| |n>15) ;
for (i=1;i<=n;i++)

for (i=2hkLRLk3AN1] [1]=1;
for (j=2;j<=n;j++)
A[1][J]1=Al1][3-11+A[i-1]1[3];
for (i=1;i<=n;i++)
{
for (§=1;j<=n;j++)
COUut<<A[i] [JI<" ";
cout<<endl;

SUBIECTUL III
1.a

Varianta PASCAL
var n,i,j: word;
A:array[l..15,1..15]
begin

of word;

repeat
write('n=");
readln (n) ;
until (n>2)and (n<=15);
for i:=1 to n do
begin

Ally iy rili=1;
end;

for i:=2 to n do

for j:=2 to n do
Ali,jl:=A[1i,J-11+A[i-1,731;
for i:=1 to n do
begin
for j:=1 to n do
write (A[i,3]1," ")
writeln;
end;

end.

2.1234434423443 44 pentru varianta intensiv

respectiv: 4 3 2 1 pentru neintensiv
3.
Varianta C/C++

long int suma(int v[100],unsigned
int n,unsigned int i, unsigned int
)
{

long int s=0;

for (unsigned int k=i;k<=7j;k++)

s=s+v[k];
return s;
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Varianta PASCAL

function

suma (v:vect;n, i, j:word) : longint;
var s:longint;k:word;

begin
s:=0;
for k:=1 to j do
s:=s+v[k];
suma:=s;
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} end;
4
a)Varianta C/C++ Varianta PASCAL
Pentru intensiv Pentru intensiv
#include<fstream.h> var fin:text;
void main () var n,k,1,x,y:word; nr:real;
{ begin
ifstream fin ("NUMERE.IN") ;
unsigned int n,k,1i,x,y; assign(fin, "numere.in');
float nr; reset (fin) ;
fin>>n; read (fin, n);
fin>>nr; read (fin, nr) ;
x=(unsigned int)nr; x:=trunc(nr);
y=x+1; yi=x+1;
k=1; k:=1;
for (i=2;i<=n;i++) for i:=2 to n do
{ begin
fin>>nr; read (fin, nr);
if(nr>x && nr>y) if (nr>x) and ( nr>y)
{ then
k++; begin
x= (unsigned k:=k+1;
int)nr; x:=trunc(nr) ;
y=x+1; yi=x+1;
} end;
} end;
cout<<k; write(' ',k);
fin.close(); close(fin);
} end.

-

b) Se. citeste primul numir, se formeaziintervalul [x conform enun tului, apoi incepand
cua dmieg Rimar se Verl%lréaapa enen fla amtervaE. Yl it ap P

Dacanum arul citit nu apartine intervalului anterior se formeazaurm atorul interval.
Eficienta constain faptul ¢ dnu se folosesc tablouri si are doar o structurarepetitiv a.

4. Varianta neintensiv Varianta neintensiv
Varianta C/C++ Varianta PASCAL
a) #include<fstream.h> var fin:text;
void main () var n,k,i: word; nr,x:real;
{ begin
ifstream fin ("NUMERE.IN"); assign (fin, 'numere.in');
unsigned int n,k,1i; reset (fin) ;
ElRasnpr % FEad (FiR RYj ;
fin>>nr; k:=1;
k=1; for 1:=2 to n do
for (i=2;i<=n; i++) begin
{ read (fin, x) ;
fin>>x; 1f (n<>x ) then
if (nr!l=x ) begin
{ k:=k+1;
k++; nr:=x;
nr=x;
end;
} end;
} write(' ',k);
cout<<k; close (fin);
fin.close(); end.
}
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b) Se memoreaza primul num ar din gir, se verifica fiecare element urm ator cu acesta si
dacanu sunt egale se schimb avaloarea lui, m arindu-se si contorul cu 1.
Eficienta consta in faptul c d nu se folosesc tablouri, sau subprograme si se parcurg

elementele o singuradat a.

SUBIECTUL I
1.b

2.

a) 16

b)3si5

c)

Varianta C/C++

#include<iostream.h>
void main ()

{

unsigned int a,k,b;

do{
cout<<"a=";
cin>>a;
twhile (a==0) ;
k=0;

b=(a+l) * (a+2) /2;
while (b>=a)
{
b=b-a;
k++;
tout<<b<<" "<<k;
}
d)
citeste a(numar natural nenul)
b€ [ (a+l) * (a+2) /2]
scrie b mod a, b div a

SUBIECTUL 11
1.c

3; Warianta C/C++
struct autoturism
{
char marca[20];
unsigned
anul fabricatiei;
1x;

4. 579 11 pentru intensiv,

106

int

Varianta <31>

Varianta PASCAL
var a,k,b:word;
begin
repeat
write('a=");
read(a);
until (a<>0) ;
k:=0;
b:=trunc((a+l) * (a+2)/2);
while (b>=a) do
begin
b:=b-a;
k:=k+1;
end;
write(b,' ',k);
end.
Varianta PASCAL

type autoturism=record
marca:string[20];
anul fabricatiei:word;

end;
var x:autoturism;
respectiv
200
100 100
6 6 6
11 11 11

pentru neintensiv
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5. Pentru intensiv:
Varianta C/C++

#include<iostream.h>
#include<string.h>
struct nod{ char info[20];
nod *urm;
}*prim, *p;
void main ()

{

unsigned int n,i, k=0, lung;
char cuv[20];

struct nod * nou;

do{
cout<<"n=";
cin>>n;
}while (n>100) ;
do{
cout<<"dati un cuvant ";
cin>>cuv;
cin.get () ;
k++;
lung=strlen (cuv) ;
}while (cuv[0] !'=cuv[lung-1]&&k<n) ;

if(k<=n && cuv[0]==cuv[lung-11])
{
prim=new nod;
strcpy (prim->info, cuv) ;
prim->urm=NULL;

for#i:k+l;i<:n;i++)
cout<<"dati un cuvant ";

cin>>cuv;

cin.get () ;
lung=strlen (cuv) ;

if (cuv[0]==cuv[lung-11])

{

nou=new nod;
strcpy (nou->info, cuv) ;
nou->urm=prim;
prim=nou;

}

p=prim;

while (p!=NULL)

{
cout<<p->info<<" ";
p=p->urm;

}

}

}
5

Pentru neintensiv:

Varianta C/C++
#include<iostream.h>

void main ()

{

Varianta PASCAL
type pnod="nod;
nod=record
info:string[20];
end; Urm: pnod;
var prim,p:pnod;
var n,i,k,lung:word;
cuv :string[20];
var nou:pnod;
begin
k:=0;
repeat
write('n=");
read (n) ;
until (n<=100) ;
repeat
write ('dati un cuvant ');
readln;
read (cuv) ;
readln;
k:=k+1;
lung:=length (cuv) ;
until (cuv[l]=cuv[lung]) and(k<n);
if (k<=n) and ( cuv[l]=cuv[lung])
then
begin
new (prim) ;
prim”.info:=cuv;

fBEIMT=R¥m: ENIH/ do
begin
write ('dati un cuvant ');
read (cuv) ; readln;
lung:=length (cuv) ;

if (cuv[l]l=cuv[lung]) then
begin
new (nou) ;

nou”.info:=cuv;

A

nou”.urm:=prim;
prim:=nou;
end;

end;

p:=prim;

while (p<>NIL) do

begin
write (p”.info,"' ");
p:=p”.urm;

end;

end;

end.

Pentru neintensiv:
Varianta PASCAL

var a:arrayl[l..11,1..8] of
integer;i,j,s:integer;
begin
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int a[l1]118]1,1i,3,s=0;
for (i=1;i<=10;1i++)
for (j=1;3<=7;Jj++)
do{
cout<<Ma ["<<i<<"] [ ] =",
cin>>ali]l[J];
Jwhile (a[i]1[31<=999|al[i][3j]1>999);
for (i=1;1<=10;1++)
s=s+ali] [1];
for (i=1;1i<=10;1i++)
s=s+ali] [7];
for (3=2;3<=6;3++)
s=s+all] [J];
for (§=2;3<=6;3++)
s=s+al[l0][]];
cout<<s;

}

SUBIECTUL III

s:=0;
for i:=1 to 10 do
for j:=1 to 7 do
repeat
write('a['lil']['Ijl']:');
readln(ali,jl);
until (afli,j1>=-999)
(ali, J1<=999);
for i:=1 to 10 do
s:=s+ali,1l];
for i:=1 to 10 do
s:=s+ali,7];
for j:=2 to 6 do
s:=s+all,jl;
for j:=2 to © do
s:=s+al[l10,31;
write(' ',s);
end.

and

1. cpentru varianta intensiv, respectiv d pentru neintensiv
2. 6 81012 10 8 pentru varianta intensivrespectiv:5 7 9 pentru neintensiv

3. Pentru intensiv
Varianta C/C++

float suma(float x[100],unsigned
int n,unsigned int m)
{
unsigned int i, 3J;
float aux,s=0;
for(i=1;i<=n-1;i++)
for (j=i+1;j<=n;j++)
if(x[11>x[J])
{aux=x[1];
x[i]=xI[]J];
x[jl=aux;
}
for(i=1;i<=m; i++)
s=s+x[i];
return s;

}

3. Pentru neintensiv: .
Greseala in enunt: se compara n cu

m, care nu exista!

Varianta C/C++
void ordonare (float x[100],unsigned
int n)
{
unsigned int i, 3j;
float aux;
for (i=1;i<=n-1;i++)
for (j=i+1;j<=n;j++)
if(x[1]%2==1 && x[]]1%2==1)
if(x[1]1>x[J])
{aux=x[1i];
x[1]=x[]J]1;
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Varianta PASCAL

function suma(x:vect;n,m:word) :real;
var 1i,Jj:word;aux,s:real;
begin
s:=0;
for i:=1 to n-1 do
for j:=i+1 to n do
if (x[1i]>x[]j]) then
begin
aux:=x[1];
x[i]:=x[]];
x[7j] :=aux;
end;
for i:=1 to m do
s:=s+x[1];
suma:=s;

end;

Pentru neintensiv:

Varianta PASCAL
procedure suma (x:vect;n:word);
var 1i,Jj:word;aux:real;
begin
s:=0;
for i:=1 to n-1 do

for j:=i+1 to n do

if (x[i]lmod 2=1)
then

if (x[i]>x[3J])

and (x[j]lmod 2=1)

then
be%&%::x[i];
x[i]:=x[]];
x[7j] :=aux;
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x[j]=aux;
}
for(i=1;i<=n;i++)
cout<<x[1]<<” %;

}

4 a)

Varianta C/C++
#include<fstream.h>
volid main ()

{

ifstream fin ("numere.txt");

unsigned int n,i;
int x,y,max,min;
fin>>n;
fin>>x>>y;

max=x;

min=y;
?or(i=2;i<=n;i++)

fin>>x>>y;
1f (max<x)
max=x;
if (min>y)
min=y;
}

1if (max<min)

cout<<max<<" "<<min;

else
cout<<"Q";
}

end;
for i:=1 to n do
write(x[11," V),

end;

Varianta PASCAL

var fin:text;

var X,y,max,min: integer;n,i:word;

begin
assign(fin, 'numere.txt');
reset (fin) ;
read (fin,n);
read (fin, x,vy);
max:=x;
min:=y;
for i:=2 to n do
begin
read(fin, x,vy) ;
if (max<x) then
max:=x;
if (min>y) then
min:=y;
end;
if (max<min) then
write (max,' ',min)
else
write('0");
end.

b) Se determindminimul pentru valorile lui x §i maximul pentru valorile lui y, iar la final
se compara aceste valori, In sensul ¢ a dac & max<min atunci exist d intersec tie, in caz

contrar se va afisa 0.

SUBIECTUL I

1.d

2.

a) 9 1836 72 144 288

81199

Varianta C/C++
#include<iostream.h>
void main ()
{
unsigned int a,b,c;
cout<<"a=";
cin>>a;
cout<<"b=";
cin>>b;
if (a>b)

{ c=b;
b=a;
a=c;

Varianta <32>

Varianta PASCAL
var a,b,c:word;
begin
write('a=");
readln (a);
write('b=");
readln (b) ;
if (a>b) then
begin
c:=b;

B
end;
while (a<=b) do

e:

109



Bacalaureat 2008 — Modele de rezolvare

}

while (a<=b)

{
cout<<a<<" ";
a=a*2;

}

cout<<a;

}
d)
citeste a,b(numere naturale)
dacda a>b atunci
c€b
b&a
a€c
sfarsit daca
executa_
scrie a
a€a*2

cat _timp a<=b
scrie a

SUBIECTUL I1

1. b pentru intensiv si a pentru neintensiv
2. d pentru intensiv si a pentru neintensiv

3.8

4. 345 67 8§ pentru intensiv, respectiv  pentru neintensiv: toate liniile sunt identice :

begin
write(' ',a,' ");
a:=a*2;

end;

write (a);

end.

8 7 dacase corecteaz denun tul la primul forcontorul din jin i.

%’arianta C/C++

#include<iostream.h>

#include<string.h>

void main ()

{
char cl,c2,sir[250];
unsigned int i;
cout<<"dati textul ";
cin.get (sir,250);
cout<<"dati cl ";
cin>>cl;
cout<<"dati c2 ";
cin>>c2;
cout<<sir<<endl;

for (i=0;i<strlen(sir) ;i++)

{

sir[i]=cl;

if(sir[i]==cl)
sir[i]=c2;
else
if(sir[i]==c2)
}
cout<<sir<<endl;
}
SUBIECTUL III

1.c
110

Varianta PASCAL

var cl,c2:char;sir:string[250];

k,i:word;
begin
write ('dati textul '");
readln (sir) ;
write('dati cl '");
readln (cl) ;
write('dati c2 ');
readln (c2);
writeln (sir);
k:=length(sir);
for i:=1 to k do
begin

if(sir[i]=cl) then

sir[i] :=c2
else

if(sir[i]=c2) then

sir[i] :=cl;

end;

writeln (sir) ;
end.
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2. 16 4 6 18 pentru varianta intensivrespectiv: 16 4 pentru neintensiv

3.
Varianta C/C++ Varianta PASCAL
Pentru intensiv Pentru intensiv
unsigned int nr prim(unsigned int x) function nr prim(x:word) :word;
{ unsigned int o0k=0,vy,1i; var ok,y,i:word;
1f (x%2==0) begin
y=x+1; ok:=0;
else if (x mod 2=0) then
Y=X; y:i=x+1
while (0ok==0) else
{ yi=X;
for (i=2;i<=sqrt (y);i++) while (0k=0) do
if (y%i==0) begin
ok=1; for i:=2 to trunc(sgrt(y)) do
if (ok==1) if (y mod i=0) then
{ ok:=1;
Ok:y,:y+2; if ﬁggfﬂl) then
} yi=y+2;
} ok:=0;
return y; end;
} end ;
nr_prim:=y;
end;
Pentru neintensiv: Pentru neintensiv:
Varianta C/C++ Varianta PASCAL
void prime (unsigned int x,unsigned procedure prime (x,y:word);
int vy) var ok,1i,J,aux:word;
{ begin
unsigned int ok,1i,3j,aux; if (x>y) then
if (x>y) begin
{aux=x; aux:=x;
X=Y; X:=y;
y=aux ;} y:=aux;
for (i=x;i<=y;i++) end;
{ for i:=x to y do
0k=0; begin
for (j=2;j<=sqrt (i) ;j++) ok:=0;
if (1%3==0) for j:=2 to trunc(sgrt(i)) do
{ok=1;break;} if (i mod j =0) then
iE (8]5£E9)<1<<” “; b%%%gl ;
} beak;
} end;
if (ok=0) then
write(di,’ V)
end;
end;

4. Intensiv

a) Eficienta programului constdin faptul ¢ anu se folosesc tablouri, iar rezultatul se ob tine
Intr-o Singuraparcur ere 4 element o, d1n f1 gier. . . A . .

REET XAt sE f}ﬁfiachz 524 douavara minl $i min2, apoi se citesc pe rand din fisier

numerele si se schimbavalorile celor dou avariabile atunci cand se intdlnesc numere de 2
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cifre.

Dacain final s-au schimbat valorile ini tiale ale lui minl si min2atunci se vor afi sa noile

valori .
Dacanu se va afi sa doar min1.
b)Varianta C/C++

#include<fstream.h>
void main ()
{
long int nr;
int minl,min2;
ifstream fin("numere.txt");
minl=100;
min2=100;
while(!fin.eof ())
{
fin>>nr;
1f ((nr>=10 &&

nr<=99) | 1 (nr>5799 84 :08<%x1 Qderning)
{
min2=minl;
minl=nr;
}
else

{
if (nr>minl && nr<min?2)
min2=nr;
}
}

fin.close();
1f (minl!=100 && min2!=100)

cout<<minl<<" "<<min2;
else
if (minl!=100)
cout<<minl;

4. Pentru neintensiv:

Varianta PASCAL
var fin:text;
nr:longint;
minl,min2:
begin

integer;

assign ( fin, 'numere.txt');
reset (fin) ;
minl:=100;
min2:=100;
while (not eof (fin)) do
begin
read (fin, nr);

if(((nr>=10) and

£8¥§T99£he8r((nr>=—99) and (nr<=-

if ((nr<minl) and
(nr<min?2)) then
begin
min2:=minl;
minl:=nr;
end
else
begin
if (nr>minl) and
(nr<min?2) then
min2:=nr;
end;
end;
close (fin) ;
1f (minl<>100) and (min2<>100)
then
write (minl,' ',min2)
else
1f (minl<>100) then
write (minl);
end.

a) Eficien ta programului constain fa;l)tul C Q?u se folosesc tablouri, iar rezultatul se ob tine
printr-o singuraparcurgere a elementelor din fi sier.

Mai exact se initializeazadou avariabile max1 s1 max2cu -100, apoi se citesc pe rand din
fisier numerele si se schimbavalorile celor dou avariabile atunci cand se intdlnesc numere
pare.

Dacdin final s-au schimbat valorile ini tiale ale lui max1 si max2 atunci se vor afisa noile
valori .

Dacanu se va afi sa doar maxl1.
b)Varianta C/C++

#include<fstream.h>

Varianta PASCAL

var fin:text;
yoid main () REx1OREXDE; integer;
long int nr; begin

int maxl,max2; fin, 'numere.txt');

assign (
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ifstream fin ("numere.txt");
max1=-100;
max2=-100;
while (!fin.eof ())
{
fin>>nr;
if (nr%2==0)
if (nr>maxl &&
nr>max?2)

{
maxl=max2;
max2=nr;

else

if (nr>maxl
&& nr<max?2)

maxl=nr;

}

fin.close () ;
if (max1!=-100 && max2!=-100)

cout<<maxl<<" "<<max2;
else
if (max1!=-100)
cout<<maxl;
}
SUBIECTUL 1
1.c
2.
a) 135

b) (2,4) sau (3,9) sau (4,16)
¢)

Varianta C/C++
#include<iostream.h>
void main ()

{

unsigned int x,y,p;

cout<<"x=";
cin>>x;
cout<<"y=";
cin>>y;
p=0;
do{
if(y%2!=0)
pP=p+x;
y=y/2;
X=x*2;
}while (y>=1);
cout<<p;

d)

reset (fin) ;

max1l:=-100;
max2:=-100;
while (not eof (fin)) do
begin
read (fin, nr);
if (nr mod 2 =0) then
if ((nr>maxl) and (nr>max2))
then
begin
maxl:=max2;
max2:=nr;
end
else
begin
if (nr>maxl) and (nr<max?2)
then

maxl:=nr;

end;
close(fin);

1f (max1<>-100) and (max2<>-100) then
write (maxl,' ',max2)
else
1f (max1<>-100) then
write (maxl);
end.
Varianta <33>
Varianta PASCAL
var X,y,p:word;
begin
write('x=");
read(x) ;
write('y=");
read(y) ;
p:=0;
repeat
if(y mod 2<>0) then
p:r=p+x;
y:=y div 2;
X:1=X*2;
until (y<1);
write (p);
end.
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citeste x,y(numere naturale)
scrie x*y

SUBIECTUL II

1.4
2.¢

3. Varianta C/C++

struct cerc{

int
abscisa, ordonata;

float raza;
}x;

4. 234
567

P13
1415 16

5. Intensiv:

Varianta C/C++
//se declard global
struct nod{

float info;

nod *prec, *urm;
}*prim;
//functia cerutd este:
void prelucrare ()
{

struct nod *nou, *p;

p=prim;

while (p—->urm)

{

if (p—->info<0)
{

nou=new nod;
nou->info=0;
nou—>urm=p->urm;
p->urm->prec=nou;
nou—->prec=p;
p->urm=nou;

}
p=p->urm;

}

if (p—>info<0)

{
nou=new nod;

nou->info=0;

nou—->urm=NULL;
p—->urm=nou;
nou—->prec=p;

}

p=prim;

while (p)

{

cout<<p->info<<" ";
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Varianta PASCAL

type cerc=record
abscisa,ordonata:integer;
raza: real;

end;

var x:cerc;

Varianta PASCAL
type pnod="nod;
nod=record
info:real;
prec,urm: pnod;
end;
var prim,p:pnod;

procedure prelucrare;
var nou,p:pnod;

begin
p:=prim;
while (p”.urm<>NIL) do
begin
if (p”.info<0)
then

begin
new (nou) ;

nou”.info:=0;
nou”.urm:=p”.urm;
p”.urm”.prec:=nou;

nou”.prec:=p;
p”.urm:=nou;

end;
p:=p”.urm;
end;
if (p”.info<0) then
begin

new (nou) ;
nou”.info:=0;
nou”.urm:=NIL;
p”.urm:=nou;
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p=p->urm;
}
}

Obs.pentru verificare se poate completa
cu:
finclude<iostream.h>

void main ()

int n,i;

struct nod *nou, *ultim, *p;
cout<<"n=";

cin>>n;

prim=new nod;

cout<<"dati o informatie ";
cin>>prim->info;
prim->urm=prim->prec=NULL;
ultim=prim;

for (i=2;1i<=n; i++)

{ nou=new nod;

cout<<"dati informatia din
nod ";

cin>>nou->info;
nou—->urm=NULL;
nou->prec=ultim;
ultim->urm=nou;
ultim=nou;

}

p=prim;

while (p)

{

cout<<p->info<<" ";
p=p—->urm;

}
cout<<endl;
prelucrare () ;

5. Pentru neintensiv:

Varianta C/C++
#include<iostream.h>
#include<string.h>
volid main ()
{
char sir[255];
unsigned int
n,i,m=0,7j,v[256],aux, k=1;
cin.get (sir,255);
n=strlen(sir);

for (1=0yd (@ydfit)==" ")
k++;
cout<<k<<endl;

end;
obs.

nou”.prec:=p;
end;
p:=prim;
while (p<>NIL)
begin

do
write(p”.info,"' ");

p:=p”.urm;
end;
writeln;

pentru verificare se poate

completa cu:

var n,i:integer;
nou,ultim:pnod;

begin
write('n=");
read(n) ;
new (prim) ;

" ; write('dati o informatie
read (prim”.info) ;
prim”.urm:=NIL;

prim”.prec:=NIL;

ultim:=prim;

for 1i:=2 to n do

begin
new (nou) ;

write ('dati o
informatie ');
read (nou”.info) ;

nou”.urm:=NIL;
nou”.prec:=ultim;
ultim”™.urm:=nou;
ultim:=nou;

end;

p:=prim;

while (p<>NIL) do

begin
write(p”.info,"' ');
p:=p”.urm;

end;

prelucrare;

end.

Pentru neintensiv:

Vari
var

begi

then

anta PASCAL
sir:string[255];
n,i,m,j,aux,k:word;
v:array[l..256] of word;
n
m:=0;
k:=1;
read(sir) ;
n:=length (sir);
for i:=1 to n do
if(sir[i]=" ")

k:=k+1;
writeln (k) ;
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for (i=0;1i<n; i++)
if(sir[i]!="A" &&

for i:=1 to n do

if(sir[1i]<>'A"'") and

sir[i]!'="E'&&sir[i]!="I"&&sir[i]!="0"&é&s (sir[i]<>'E') and (sir[i]<>'1")
ir[i]!='U'&&sir[i]!=" ") and (sir[i]<>'0O')and
v([++m]=sir([i]; (sir[i]<>'U') and (sir[il<>" ")
for (i=1;i<m; i++) then
for (j=i+1;j<=m; j++) begin
if(v[i]l>vIjl]) m:=m+1;
{ v[m] :=ord(sir[i]);
aux=v[i]; end;

v[il=vI[j];

vIjl=aux;
}
cout<< (char)v[l]<<" ";
for (i=2; i<=m; i++)

if(v[i]!=v([i-1])
cout<<(char)v[il<<" ";
}
SUBIECTUL 111

1.b

for i:=1 to m do
for j:=i+l1 to m do

if (v[il>v[j]) then
begin
aux:=v[i];
v[i]l:=v([jl;
v[j]:=aux;
end;

weite (chr{glhlio" ")’
if(v[i]l<>vi-1]) then
write (chr(v[i]),"
")

end.

2. re(1)=10;re(14)=3 pentru varianta intensiv; respectiv: 2 3 29 pentru neintensiv

3. Pentru intensiv
Varianta C/C++

a)
int max cif(int x[100],unsigned int
n)
{
int ok=0,max=0;
unsigned int i=1,k;
while (i<=n)
1f((x[1]1<-999| | (x[1]1>-100 &&
x[1]1<100) | |x[1]1>999))
it++;
else
break;

if(i!=n+1 )

max=x[1i];
ok=1;
}
for (k=1i+1; k<=n; k++)
if((x[k]>=-999 && x[k]<=-
100) | | (x[k]>=100 && x[k]<=999))
if (max<x[k])
max=x[k];
if (ok==0)
return 0;

retu@hS@ax;
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Varianta PASCAL

type vect=array[l..100] of integer;
function max cif ( x:vect;n:word)
:integer;

var ok,max:integer;

i, k:word;

begin

ok:=0;

max:=0;

i:=1;
while (i<=n) do

1f (x[1]<-999) or ((x[i]>-100) and
(x[11<100)) or (x[1]1>999) then
i:=i+1
else
break;
if i<>(n+l ) then
begin
max:=x[1];
ok:=1;
end;
for k:=i+1 to n do
if ((x[k]>=-999) and (x[k]<=-100))
or ((x[k]>=100) and ( x[k]<=999))
thenif (max<x[k]) then

max:=x[k];
if (ok=0) then
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b)Varianta C/C++
#include<fstream.h>
int max cif(int [],unsigned int);

void main ()

{
ifstream fin ("numere.txt");
int x[1007];
unsigned int i,n;
fin>>n;
for (i=1;i<=n*n; i++)

fin>>x[i];

n=n*n;
cout<<max cif (x,n);
fin.close () ;

max cif:=0
else
max cif:=max;
end;

Varianta PASCAL

var fin:text;
var x:vect;
i,n:word;

begin
assign(fin, "'numere.txt');
reset (fin) ;
read (fin,n);
for i:=1 to n*n do
read (fin,x[1]);
n:=n*n;
write(' ',max cif(x,n));
close (fin);

} . . . . end. g . . .
¢)— programul cite ste valoarea lui ndin fi sier, creeazd vectorul x avand n*nelemente si

apeleazafunc tia.

Functia determindcel mai mare num ar de trei cifre din vector si returneazdaceast dvaloare
functiei main()in cazul in care exist dsau valoarea 0, In caz contrar.

- eficienta, asa cum este conceput enuntul nu prea este. Programul este eficient daca
vectorul xse creeaz din func tia main() doar din acele numere din fi sier care au 3 cifre,
ramanand ca functia max_cif sadetermine cel mai mare num ar de 3 cifre, dacaexista si

dacanu va returna valoarea 0.

Varianta optima: (pentru intensiv)
#include<fstream.h>
int max cif (int [],unsigned int);
void main ()
{
ifstream fin ("numere.txt");
int x[100],nr;
unsigned int i,n, k=0;
fin>>n;
for (i=1;i<=n*n;i++)
{
fin>>nr;
if ((nr>=-999 §&& nr<=-
100) | | (nr>=100 && nr<=999))

} x[++k]=nr;

n=k;
cout<<max cif (x,n);
fin.close();
}
int max cif(int x[100],unsigned int
n)
{
int max;
unsigned int i;
if(n)
{
max=x[1];
for (1i=2;i<=n;i++)
if(x[1]>max)
max=x[i];

Varianta optima: (pentru intensiv)
type vect=array[l..100] of integer;
function max cif( x:vect;n:word)

:integer;
var max:integer;
i:word;
begin
if (n<>0) then
begin
max:=x[1];
for i:=2 to n do
1f (x[1]>max)
then

gag; =
if (n=0) then
max cif:=0
else
max cif:=max;
end;

var fin:text;
var x:vect;
i, n,k:word;
nr:integer;
begin
assign(fin, "'numere.txt');
reset (fin);
read (fin,n);
k:=0;
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if (n==0)
return 0;
else
return max;

3. Pentru neintensiv:

Varianta C/C++
int impar ( unsigned long int
x[100],unsigned int n)
{
int ok=0;
unsigned int i;
for (i=1;i<=n;i++)
if(x[1]%10%2==1)
{
ok=1;
break;
}

return ok;

4.pentru neintensiv
Varianta C/C++

a)
#include<fstream.h>
void main ()

{
ifstream fin (“numere.txt”);
%g'gﬁggm;n,m,nr,i,s=0;
for (i=1;i<=m;i++)
fin>>nr;
for (i=m+1;i<=n;i++)
{
fin>>nr;
s=s+nr;
}
cout<<s;
fin.close();

for i:=1 to n*n do
begin
read(fin, nr);
1if ((nr>=-999) and (
nr<=-100)) or((nr>=100) and (

nr<=999)) then
begin
k:= k+1;
x[k] :=nr;
end;
end;
n:=k;
write(' ',max cif(x,n));
close (fin) ;
end.
Varianta PASCAL

type vect=array[l..100] of longint;
function impar( x:vect;n:word)

:integer;
var i:word;
ok:integer;
begin
ok:=0;
for i:=1 to n do
1if((x[1i] mod 10)mod 2 =1)
then
begin
ok:=1;
break;
end;
impar:=ok;
end;
Varianta PASCAL

var fin:text;
n,m,nr,i,s:word;
begin
assign (fin, 'numere.txt');

EESq £ A i ;
s:=0;
for i:=1 to m do
read (fin, nr) ;
for i:=m+1 to n do
begin
read (fin, nr) ;
s:=s+nr;
end;
write(s);
close (fin);
end.

b)S e declari o variabil 4 S, in care se va calcula suma ceruti si o variabilid DI'in care se

citesc pe rand numerele de pe linia 2.

Se citesc din fisier n,m si primele mnumere apoi incepand cu m+1, se adund numerele
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ramase (care sunt si cele cerute).

Programul este eficient deoarece se parcurg o singura dat a numerele din fi sier si nu se

folosesc tablouri.

SUBIECTUL I

1.a

2.

a) 38 47 56

b) x=9, y=1 sau x=149, y=201
¢)

Varianta C/C++
#include<iostream.h>
void main ()

{

unsigned int x,y,aux;

cout<"x=";

cin>>x;
cout<<"y=";
cin>>y;
x=x%10;
y=y%10;

if (y<x)

{
aux=y ’
Y=X7;
X=aux;

}

while (x<=y)

{
cout<<x*10+y<<"
x=x+1;
y=y-1;

}
d)

se Tnlocuieste secventa cat_timp cu:

pentru k=x,y executa
scrie k*10+y
y€y-1

sfarsit pentru

SUBIECTUL II
1.b

2.c

3. 9 pentru intensiv

Varianta PASCAL
var x,y,aux:word;
begin

write('x=");

vrv%ige(}g)' v=");
read (y) ;
x:=x mod 10;
y:=y mod 10;
if (y<x) then
begin
aux:=y;
yi=X;
X:=aux;
end;

Varianta <34>

while (x<=y) do

begin

write (x*10+y," ");

x:=x+1;
yi=y-1;
end;
end.

pentru neintensiv

4
4100
4100 200

4. 111111 pentru intensiv, respectiv asta pentru neintensiv
5. Exemplul dat in enuntul problemei nu corespunde cu cerinta, deoarece numarul 1 nu este
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numar par. Asadar primul element al matricei ar trebui safie 2.

Varianta C/C++
#include<iostream.h>
void main ()

{

n,i,j,a429890e4 , 0t
do{
cout<<"dati n :";
cin>>n;
}while (n>20) ;
nr=0;
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{

nr=nr+2;
while (nr%3==0)
nr=nr+2;

} alil [J]=nr;
for(i=1;1i<=n;i++)
{
for (j=1;j<=n;j++)
cout<<al[i] [jI<<" ";
cout<<endl;

SUBIECTUL III
1.a
2. 9, 10 pentru varianta intensiv;

Varianta PASCAL

var n,1i,j,nr:word;
azarray[l1..20,1..20] of word;
begin

repeafirite ('dati n :');

read(n) ;
until (n<=20) ;
nr:=0;
for i:=1 to n do
for j:=1 to n do
begin
nr:=nr+2;
while (nr mod 3=0) do
nr:=nr+2;
ali,jl:=nr;
end;
for i:=1 to n do
begin
for j:=1 to n do
write(ali,3]1," ")
writeln;
end;
end.

pentru neintensiv: pentru a) rezultatul este: 4 pentru b) rezultatul: 9 10

3. a)
Varianta C/C++

Pentru intensiv
int max(int x[100],unsigned int n)
{
1f((x[2]1-x[1])>0)
return x[n];
else
return x[1];

b) Am utilizat propriet atile progresiilor aritmetice, si anume: dacaa ,-a,>0 atunci termenul

maxim este a,, altfel a;
¢)Varianta C/C++

#include<fstream.h>
int max (int [],unsigned int);
void main ()

{

int x[100],maxim,maximl, r;

unsigned int i,3j,o0k,n,k;
ifstream fln("numere.ﬁxt");
fin>>n;

for (i=1;i<=n;i++)
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Varianta PASCAL

type vect=array[l..100] of integer;
function max( x:vect;n:word)
:integer;
begin

if (x[2]-x[1])>0 then

max:=x[n]

el%gx:=x[l];

end;

Varianta PASCAL
type vect=array[l..100] of integer;
function max( x:vect;n:word)
:integer;
begin
if (x[2]-x[1]1)>0 then
max:=x[n]
else
max:=x[1];
end;
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{
ok=0;
fin>>x[1]>>x[2];
r=x[2]-x[1];
for (j=3;j<=n;j++)
fin>>x[7j];

for (J=3;j<=n;j++)
if(x[jJ]!'=(x[j-11+1))
{
ok=1;
break;
}
if (ok==0)
break;
}
if (i<=n )

maxim=max (x,n);
for (k=i+1;k<=n; k++)

{ 0k=0;
fin>>x[1]1>>x[2];
r=x[2]1-x[1];
for (§7=3;j<=n;j++)
fin>>x[3];
for (3=3;j<=n; j++)
{

if(x[J]!'=(x[]j-11+r))
{
ok=1;
break;
if (ok==0)

maximl=max (x,n) ;
1f (maxim<maximl)
maxim=maximl;

}

cout<<maxim;

}

3) Pentru neintensiv:

var maxim,maximl,r:integer;
x:vect;
i,j,ok,n,k:word;
fin:text;
begin
assign (fin, 'numere.txt');
reset (fin) ;
read (fin,n) ;
for 1:=1 to n do
begin
ok:=0;
read (fin,x[1],x[2]);
r:=x[2]1-x[11;
for j:=3 to n do
read (fin,x[j]);
for j:=3 to n do
if(x[j]<>(x[j-1]1+r)) then
begdr.=1;
break;
end;
if (ok=0)
break;

then

end;
if (i<=n ) then
maxim:=max (x,n);
for k:=i+1 to n do
begin
ok:=0;
read (fin, x[1],x[2]);
r:=x[2]-x[11;
for j:=3 to n do
read (fin,x[31);
for j:=3 to n do
begin
if(x[]]<>(x[]jJ-1]+1))
begin
ok:=1;
break;
end;
end;
if (ok=0)
begin
maximl:=max (x,n);
1f (maxim<maximl) then
maxim:=maximl;

then

end;
end;
write (maxim) ;
end.

In exemplu se afiseazi si 709, lucru care este gresit

a) int cifre_impare(unsigned long int n)

b)Yarianta C/Ch 1> Yarianta PASCAL . .

int cifre impare(unsigned long int n:longint) :integer;
) ; var ok:integer;

then
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void main ()
{
ifstream fin ("numere.txt");
unsigned int n,i;
unsigned long int nr;
fin>>n;
for(i=1;i<=n; i++)
{
fin>>nr;
if(nr>100 &&
cifre impare (nr)==1)
cout<<nr<<" ";
}
}
int cifre impare(unsigned long int
n)
{
int ok=1;

While(n)

1f (n%10%2==0)

{
ok=0;
break;

}

n=n/10;

}

return ok;
}
4. Neintensiv:

begin
ok:=1;
while (n<>0)
begin
if(n mod 10 mod 2=0)
begin
ok:=0;
break;
end;
n:=n div 10;

do

end;
cifre impare:=ok;
end;
var fin:text;
n,i:word;
nr:longint;
begin
assign(fin, 'numere.txt');

resalffanny;
for i:=1 to n do
begin
read (fin, nr);
if (nr>100) and
(cifre impare(nr)=1) then
write (nr, '
end;
end.

then

')

In enun nu se specific valoarea maxim pe care o poate avea n, fapt care poate duce la

confuzignarea elevilor. a a

Varianta C/C++
#include<iostream.h>
void main ()
{
unsigned int
n,i,v[100],1max,1,k;
cout<<"dati n:";

cin>>n;
for (i=1;i<=n;i++)
do{
cout<<"v["<<i<<"]=";

cin>>v[i];
}while (v[i]>999);

for (i=1;i<=n;i++)
1f(v[11%10%2==0)
break;
1=1;
Imax=1;
for (k=1i+1; k<=n; k++)
1if(v[k]1%10%2==0)
1++;

?lse

if (1>1max)
Imax=1;

122

Varianta PASCAL

var n,i,lmax, 1, k:word;

v:array[l..100] of word;
begin
write('dati n:'");
read (n) ;
for i:=1 to n do
repeat
write('v[',i,"']=");
read (v[i]) ;
until (v[1]<=999);
for 1i:=1 to n do
if (v[i] mod 10 mod 2=0) then
break;
1:=1;
Imax:=1;
for k:=i+1 to n do
if(v[k] mod 10 mod 2=0) then
1:=1+1
else
begin
1f(l>lnfﬁgxggfp
1:=0;
end;
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1=0; if (1>1max) then

} write (1)
if (1>1max) else

cout<<l; writeln (1lmax) ;
else

cout<<lmax<<endl; end.
}
Varianta <35>

SUBIECTUL 1
1.c
2.

a) 4 programul calculeazasuma puterilor factorilor primi din descompunerea lui x
b) x=64

¢)
Varianta C/C++ Varianta PASCAL
#include<iostream.h> var x,s,f,p:word;
void main () begin
{ write('x=");
unsigned int x,s,f,p; read (x) ;
cout<<"x="; s:=0;
cin>>x; f:=2;
s=0; while (x>1) do
£f=2; begin
while (x>1) p:=0;
{ while(x mod £ =0) do
p=0; begin
While(x%f== ) §§§§+@}V f;
x=x/f; end;
p++; if (p<>0) then
} s:=s+p;
if (p!=0) f:=f+1;
s=s+p; end;
f=f+1; write(s);
} end.
cout<<s;
}

d) numerele prime din intervalul dat, adica: 7,11,13,17,19,23

SUBIECTUL II

1.d

2.c

3. amaara pentru intensiv; pentru neintensiv: 6iar pe a doua linie  amat
4. 5 componente conexe, deci vom adauga 4 muchii

5.
Varianta C/C++ Varianta PASCAL
#include<iostream.h> var n,i,j:word;
void main () ararray[1..50,1..50] of
{ ) ) o integer;min:integer;

unsigned int n,1i,J; begin

int a[50][50],min; repeat

do{ write('n=");
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cout<<"n=";
cin>>n;
}while (n>50) ;
for (1=1;i<=n;i++)
for (j=1;j<=n;j++)
{
cout<<Ma ["<<i<<M"] [ ] ="
cin>>ali]l[]J];
}
for (j=1;j<=n;j++)
{
min=al[l][]];
for (i=2;i<=n;i++)
if (min>al[i] [J])
min=a[i] []];
cout<<min<<" ";

SUBIECTUL III
l.c
2. pentru varianta intensiv: 42-1-3

read(n) ;
until (n<=50) ;
for i:=1 to n do
for j:=1 to n do

begin
write('al',i,"1[",3,'1=");
read(ali,j]);
end;
for j:=1 to n do

begin
min:=all,jl;
for i:=2 to n do
if (min>afli,jl)
min:=ali,jl;
write (min,"' ');
end;

then

end.

pentru neintensiv 3, iar ca exemplu orice sir de numere descrescator

3.
Varianta C/C++

Pentru intensiv
#include<fstream.h>
void main ()

{

ifstream fin("numere.in");
unsigned int n,1i;

unsigned long int nr,x,y;
fin>>n;
for (i=1;i<=n;i++)
{
fin>>nr;
X=Nr;
if (x<=9)
cout<<nr<<" ",
else
{
y=nr%$10;
x=x/10;
while (x>9)
x=x/10;
if (x==y)
cout<<nr<<" ";
}
1

fin.close();

}
3. Pentru neintensiv:
Varianta C/C++

3h VO AdaREA I parametru funcyiei, ce

unsigned int sum(unsigned int
x,unsigned int 1)
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Varianta PASCAL

var fin:text;
n,i:word;
nr,x,y:longint;

begin
assign(fin, 'numere.in');
reset (fin) ;
read (fin, n);
for i:=1 to n do
begin
read(fin, nr);
X:=nr;
if (x<=9) then
write(nr,' ')
else
begin
y:=nr mod 10;
x:=x div 10;
while (x>9) do
X:=x div 10;
if (x=y) then
write(nr,"' ");
end;
end;
close (fin);
end.
Varianta PASCAL

function sum(x,i:word) :word;

begin
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if(i>1)
if (x%1==0)
return
itsum(x,i-1);
else
return sum(x,i-
1);
else
return 0;

}

b) #include<iostream.h>

unsigned int sum(unsigned

int,unsigned int);

volid main ()

{
unsigned int i,n,j,nr,v[100],aux;
do{

|
for (i=1;i<=n;i++)
{
do{
cout<<"nr=";
cin>>nr;
}while (nr>9999) ;
v[i]l=sum(nr,nr/2);
}
for (i=1;i<=n;i++)
for (j=i+1;j<=n;j++)
if(viil>v(3])
{
aux=v[i];
v[il=v([j];
v[jl=aux;
}
for (i=1;i<=n;i++)
cout<<v[i]<<" ";

}

4 . Pentru intensiv

a) Varianta C/C++

unsigned int sum(unsigned int x)

{
unsigned int i,s=0;
for (i=2;1i<=x/2;1++)
1f (x%1==0)
s=s+i;
return s;

b) #include<iostream.h>
unsigned int sum(unsigned int);

Yoid main ()

unsigned int i,n,j,nr,v[100],aux;
do{

then
if (x mod i=0) then
sum:=i+sum(x, i-

if(i>1)

else
sum:=sum(x,i-1)
else
sum:=0;
end;

Se completeazacu:

var i,n,Jj,nr,aux:word;
v:array[l..100] of word;
begin
repeat
write('n=");

until (SHIY (n<=100) ;
for 1i:=1 to n do
begin
repeat
write ('nr=");
read(nr) ;
until (nr<=9999);
v[i]:=sum(nr,nr div 2);
end;
for i:=1 to n do
for j:=i+1 to n do

if(v[i]>vI[j]) then
begin
aux:=v[i];
v[il:=v[3l;
v[j]:=aux;
end;

for i:=1 to n do
write(v[i],"' ");

end.

Varianta PASCAL

function sum(x:word) :word;

var 1i,s:word;

begin
s:=0;
for i:=2 to x div 2 do
if (x mod i=0) then
s:=s+i;
sum:=s;
end;

b) se completeaza cu:
var 1i,n,Jj,nr,aux:word;
beginv:array[l..loo] of word;
repeat
write('n=");
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cout<<"n=";
cin>>n;
}while (n==0|] n>=100);
for(i=1;i<=n;i++)
{
do{
cout<<"nr=";
cin>>nr;
}while (nr>9999) ;
v([i]=sum(nr) ;
}
for (i=1;i<=n;i++)
for (j=i+1;j<=n;j++)
if(v[i]l>vI[]])
{
aux=v[i];
vii]l=v[jl;
v[jl=aux;

for (i=1;i<=n; i4#+)
cout<<v[il<<" ";

}
4. neintensiv

Varianta C/C++
#include<fstream.h>
void main ()
{
ifstream fin ("numere.in");
unsigned int n,i,Jj,v[11],s,k;
unsigned long int
nr, x;
fin>>n;
for (i=1;i<=n;i++)
{

fin>>nr;

X=Nnr;

for (j=1;3<=10;j++)
v[j]1=0;

while (x)

{
vI[x%10]++;

x=x/10;
J s=0;
k=0;
for (3=1;3<=10;j++)
if(v[jl==1)
k++;
if (k==3)
cout<<nr<<" ";

}

fin.close () ;

}
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read (n) ;
until (n>0) and (n<100);
for i:=1 to n do

begin
repeat
write('nr=");
read (nr) ;
until (nr<=9999);
v[i] :=sum(nr);
end;

for i:=1 to n do
for j:=i+l to n do

if(v[i]>vI[j]) then
begin
aux:=v[i];
v[il:=v[j];
v[j]:=aux;
end;

fogritslvinrdoy,

end.

Varianta PASCAL

var fin:text;
n,i,j,s,k:word;
viarrayl[l..11l] of word;
nr,x:longint;

begin
assign(fin, 'numere.in');
reset (fin) ;
read (fin,n);
for i:=1 to n do
begin
read (fin, nr);
X:=nr;
for j:=1 to 10 do
v[jl:=0;
while (x<>0) do
begin
v[ix mod 10]:=v[x mod
1071+1;
ené;zx div 10;
s:=0;
k:=0;
for j:=1 to 10
do
if(v[jl=1)
then
k= k+1;
if (k=3) then
write(nr,"' ");
end;
close(fin);
end.
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SUBIECTUL I
1.b
2. a) 249

by 4950,

citeste v
executa
a=v%10
b=[v/10]%10
s=s+a*10+b
daca v>0 atunci citeste v
pana cand v=0
scrie s
d)
Varianta C/C++
ﬁ%gal%gﬁé%?stream.h>
{int s,a,b,v;
s=0; cin>>v;
while (v!=0)
{a=v%10;
s=s+a*10+b;
cout<<s;}

b=v/10%10;
cin>>v; }

Varianta <36>

Varianta PASCAL
gggig,v,a,b :integer;
s:=0;
write ('v=");read(v);
while v<>0 do
begin a:= v mod 10;

b:=(v div 10)
s:=s+a*10+b;

mod 10;

write ('v=");read (v); end;
write('s="',s);end.
SUBIECTUL II
1. bpentru varianta intensiv_respectiv .a pentru neintensjv
2. cgeﬁltru varianta intensiv, resgectlv B pentru neintensiv
3. 3 pentru varianta  intensiv(|2,7],[1,7],[1,6]), respectiv. 3  pentru
neintensiv([1,2],[1,3],[2,3])
4. 152(18*19/2 — 19=152)
5.
Varianta C/C++ Varianta PASCAL
#include<iostream.h> var n,m,i,j,min :integer;
void main () mat:array [1..10,1..10] of
{int a[31]1[31],n,m,1i,J,min; integer;
cout<<”n="; cin>>n; cout<<”’m="; begin
%??igi;i<=n;i++) gg%%?f n="');read(n);write('m=") ;re
for (J=1;j<=m; j++) for i:=1 to n do
{cout<<”a[”<<i<<”] ["<<J<<"]=";cin>>a for j:=1 to m do begin
lJ[j]’} write ('mat[’lil'l’rjl']=');
for (3=1;j<=m;j++) {min=al[l][3]; read (mat[i,J]); end;

for (i=2;i<=n;i++)
if(ali] [J]<min)
min=a[i] [J];

cout<<min<<” ”;

H}

SUBIECTUL III

for j:=1 to m do begin
min:=mat([1l,3];
for 1i:=2 to n do
if mat[i,j]l<min then
min:=mat[i,j];
write (min,'

')

end;
end.

1. b pentru varianta intensiv, respectiv a pentru neintensiv
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2. 2+3+7; 2+4+6; 2+10
3. Pentru intensiv:
a) Varianta C/C++

int cifra(int a)
{while (a)

éig}TS%T:O) return a%$10;

return -1;}

b) #include<iostream.h>
#include<fstream.h>

int n, v[10],i,a,c;

fstream f ("bac.in", ios::in);
int cifra(int a)

{ %ﬁi?é?gi return O0;
{if (a%2==0) return a%l0;
a=a/10; }

return -1;}

void main ()

{f>>n;

for(i=1;i<=n;i++) {f>>a;
c=cifra(a);
1if (c>=0) v[c]++; }

for (1=9;1i>=0;1i--)
while (v[i])

I

{cout<<i; v[i]--

Varianta PASCAL

function cif (x: integer) :integer;
var c:integer;

beg%nx=8:fﬁéﬂ c:=0
else while ((x>0) and (c=-1)) do
begin

if x mod 2= 0 then c:=x mod 10;

X:=x div 10; end;
cif:=c;end;
var n,i,val,c :integer; f: text;

v: array [0..9] of integer;

function cif (x: integer) :integer;
var c:integer;

begin
if x=0 then c:=0 else begin
c:=-1;

while ((x>0) and (c=-1)) do begin
if x mod 2= 0 then c:=x mod 10;
x:=x div 10; end;
end;
cif:=c; end;
begin

assign(f, 'bac.in') ;reset (f) ;read(f,n);

for 1:=0 to 9 do v[i]:=0;
for 1i:=1 to n do begin
read (f,val); c:=cif (val);

for i:1§ GZwhtLPEngdne(vicl)end;
while v[i]>0 do begin
write (i); dec(v[i]); end;
end.

c) Cele nnumere au fost prelucrate f arda fi memorate, rezultatele (ultima cifr apar a)
au fost memorate intr-un vector de cifre (0..9) apoi s-a parcurs vectorul 9->0 si s-au afisat
cifrele. Nu s-au folosit vectori de dimensiuni mari si nu s-a facut ordonarea cifrelor
rezultate. Complexitate de ordin O(n).

3. Pentru neintensiv:

Varianta C/C++ Varianta PASCAL

tongludesipstream. h> ¥agifs i :integer;

{int 1i,n; write('n="') ;read(n);
cout<<”n="; cin>>n; for 1i:=1 to n do
for (i=1;1i<=n;i++) cout<<5*i<<” write (5*i,’ V);
Wi 1} end.

4. Pentru neintensiv: O varianta de rezolvare pentru subprogramul de la punctul a si
programul de la punctul bg &siti la varianta intensiv subiectul IILl.3punctele a si b.

Varianta <37>
SUBIECTUL I

}: ) 122322
b)874 s15 Observa tie: kdiferit de cifrele numarului n
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¢) citeste n,k
nr=0; p=1

r executa

c=n%10

nr=nr+c*p

p=p*10

daca c=k atunci

nr=nr+c*p

p=p*10
n=n/10
‘pana cand n=0
n=nr
scrie n
d)

Varianta C/C++
#include<iostream.h>
volid main ()

{int n,p,k,c,nr;

cin>>n>>k; nr=0; p=1;

while (n!=0)
{c=n%10; nr=nr+c*p; p=p*10;
if (c==k) {nr=nr+c*p; p=p*10;}
n=n/10; }

n=nr; cout<<n;}

SUBIECTUL I1

Varianta PASCAL
var n,nr,p :longint;
c,k:integer;
begin
write('n="); read(n); write('k=");
read (k) ;
nr:=0; p:=1;

while n<>0 do begin
c:=n mod 10; nr:=nr+c*p;
p:=p*10;

1. dpentry varianta intensiv, respectiv b pentru neintensiv
2. bpentru varianta intensiv, respectiv a pentru neintensiv

3.01011
10100
00010
00001
10000

4.25i3

5. Varianta C/C++
#include<iostream.h>
#include<string.h>
void main ()

{char sir[256];

int 1i,x;

cin.get (sir,256);
x=strlen (sir);

if(sir[0]!="' ') sir[0]=sir[0]-32;
if(sir[x-1]!'=" ")sir[x-1l]l=sir[x-1]-
32;

for (i=1;i<=x-2;i++)
if(sir[i-1]==' "||sir[i+l]==" ")

cou§2€£}%?§ir[i]_32;

if c=k then begin
nr:=nr+c*p; p:=p*10; end;
n:=n div 10; end;
n:=nr; writeln ('n=',n); end.
Varianta PASCAL
var sir: string; i,lung :integer;
begin
write ('Sirul este: ');read(sir);

lung:=length(sir);
if sir[1l]<>'" ' then
sir[1l] :=chr(ord(sir[1l])-32);
if sir[lung]<>' ' then
sir[lung] :=chr (ord(sir[lung])-32);
for i:=2 to lung-1 do begin
if sir[i-1]="'" ' then
sir[i] :=chr(ord(sir[i])-32);
if (sir[i+1]='" ")and(sir[i-1]1<>"

") then sir[i]:=chr (ord(sir[i])-32);
end;
write (sir) ;end.
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SUBIECTUL III

1. c pentru varianta intensiv, respectiv b pentru neintensiv

2.-11
3.

Varianta C/C++
#include<iostream.h>
void main ()
{int n,v[100],k,1i,7,aux;
cout<<"n="; cin>>n;
cout<<"k="; cin>>k;
for(i=1;1i<=n;i++)
{cout<<"v["<<ik<" ] =";
for (J=1;j<=k; j++)
{aux=v[1];
for(i=1;i<n;i++)
v[n]=aux;}
for(i=1;i<=n;i++)

}

cin>>v[i];}

vii]=v[i+1l];

42a) int div(int x)
b) Pentru intensiv:

Varianta C/C++
#include<fstream.h>
#include<iostream.h>
fstream f ("bac.in",
int div(int x)

{int nr=0,i=2;

while (x>1)

ios::1in);

{if (x%1==0) {nr++;
while(x %$i== 0) x/=1i; }
i++; }

return nr;}

void main ()

{int n,p=-1,u,v[100],1i;
f>>n;

for(i=1;i<=n;i++)

f>>v[i];

for(i=1;1i<=n;i++)
if(div(v[i]) %$2==0)

{if (p==-1) p=v[i];u=vI[i];}

cout<<p<<" "<<u;}

Pentru neintensiv:

Varianta C/C++
#include<iostream.h>
#include<fstream.h>
fstream f("bac.in",
int div(int x)

{int nr=0,i=2;

while (x>1)

ios::in);

{if (x%1==0) {nr++;
. while(x%i== 0) x/=i; }
1++;

return nr;}
void main ()
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cout<<v[i]<<” V;

’

Varianta PASCAL

var n,k,aux,i,j :integer;

v : array [1..100] of integer;
begin
write ('n=');read(n);
for i:=1 to n do begin
write(YwI[',1,"1=");read (v[i]); end;
write ('k=');read(k);
for j:=1 to k do begin
aux:=v[1l];
for i:=1 to n-1 do v[i]:=v[i+1l];
v[n] :=aux; end;
for i:=1 to n do
eng{fite (v[i],"” V)
function div( x: integer): byte;
Varianta PASCAL

text;
of integer;

var n,i,val,p,u :integer; f:
v: array [0..9]

function divl (x: integer) :integer;
var nr,i:integer;
begin

nr:=0;1i:=2;
while x>1 do begin
if x mod i =0 then begin inc(nr);
while x mod i=0 do x:=x div 1i; end;
i:=1+1; end;
divl:=nr; end;
begin
assign(f, 'bac.in') ;reset (f);read(f,n);
p:=-1; u:=-1;
for i:=1 to n do
read (f,val) ;
if divl(val) mod 2 =0 then begin
if p=-1 then p:=val;

begin

u:=val; end;
end;
write (p,"' ',u); end.
Varianta PASCAL

var n,i,val :integer; f: text;

v: array [0..9] of integer;
function divl (x: integer) :integer;
var nr,i:integer;
begin nr:=0;1i:=2;

while x>1 do begin
if x mod 1 =0 then begin

inc (nr) ;

while x mod i= 0 do x:=x div 1i;

end;

i:=1+1; end;
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{int n, v[100],1 divl:=nr; end;

f>>n; begin

for (i=1;i<=n;i++) £f>>v[i]; assign(f, 'bac.in') ;reset (f);read (f,n);
for (i=1;1i<=n; i++) for i:=1 to n do begin

cout<<div(v[i])<<" ";} read(f,val) ;write(divl(val),"' ");
end; end.
Varianta <38>
SUBIECTUL I
1.d
2. a) 4

b) 12381si 1
C) citeste n, k

pentru i=k,0,-1 executa
z=n%10
scrie z
Y
arianta C/C++
#include<iostream.h>
void main ()
{ int i,k,z,n;
cin>>n>>k; i=k;
while (1i>0) {n=n/10; i- -;}
z=n%10; cout<<z;}

SUBIECTUL 11

Varianta PASCAL
var n,k,z,i:integer;
begin

write('n='"); read(n); write('k=");
read (k) ;

i:=k;

while i>0 do begin
n:=n div 10; i:=i-1; end;
z:=n mod 10; write(z); end.

1. ¢ pentru varianta intensiv, respectiv a pentru neintensiv
2. d pentru varianta intensiv, respectiv ¢ pentru neintensiv

3.2 ([1,5],[5,6])
4.4
5. Varianta C/C++

#include<iostream.h>

volid main ()

{int n, a[30][30],1i,7j,min,p=1;
cout<<”n="; cin>>n;

for (i=1;i<=n;i++)

£ r(iltt<< [Q<21<<" [W<<g<<]=";
cin>>al[il[j]1;}

for (j=1;j<=n; j++)
{min=a[l][j];
for (i=2;i<=n; i++)

if(ali] [J]<min)
min=a[i] [J];
if (min == al[n+1-3j1[31)
p=p*min;

}

cout<<p;

}

Varianta PASCAL

type mat=array[l..10,1..10] of
integer;

var n,i,j,min :integer; p:
longint; a:mat;
begin

rlte T to; rggd(n)

for j:=1 to n do begin

er_te('a[',j_,',',j,']:');

read (al[i,jl):; end;
p:=1;
for j:=1 to n do Dbegin
min:=al[l,1i];
for i:=2 to n do if
ali,jl<min then
min:=ali,j];
if min=a[n+1-3j,7J] then
p:=p*min; end;
write('p=',p); end.
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SUBIECTUL III
1. d pentru varianta intensiv, respectiv ¢ pentru neintensiv
2. 19
3.
Varianta C/C++ Varianta PASCAL
void del (longint &x, int y) procedure del (var x: longint;
{ longint p=1, x0=0; y:integer);
while (x) var p,x0:longint;
{ 1f(x % 10 <= y) { x0=x0+p*(x % begin x0:=0; p:=1;
10); while x>0 do begin
p=p*10; } if (x mod 10)<=y then begin
x=x/10; } x0:=x0+p* (x mod 10); p:=p*10;
if (x0==0) x=-1; else x=x0;} end;
x:=x div 10; end;
if x0=0 then x:=-1 else x:=x0; end;
4. a)
Varianta C/C++ Varianta PASCAL
void inter (int& x, int &y) procedure inter (var x:integer;var
y:integer);
b)
Varianta C/C++ Varianta PASCAL
#include<fstream.h> var n,i,Jj,aux:integer;
fstream f(“bac.in”, ios::in); v:array[l..100] of integer;
void inter (int& x, int &y) f: text;
{int aux; procedure inter (var x:integer;var
aux=x; y:integer);
X=Y; var aux:integer;
y=aux; begin aux:=x; x:=y; y:=aux;end;
begin
void main () assign(f, 'bac.in'); reset(f);
{int n, v[1000],1,73; read (f,n);
f>>n; for i:=1 to n do read(f,vI[i]);
for(i=1;1i<=n;i++) for i:=1 to n-1 do
£t>>v[i]; for j:=1i+1 to n do
for(i=1;1i<n;i++) if v[il>v[j] then
for (j=i+1;j<=n; j++) inter(v[il,vI[3]);
if(v[ii]l>vIjl]) for i:=1 to n do write(vI[i],"' '"):;
inter (vI[i],vI[j]); end.
for (i=1;i<=n;i++)
cout<<v[i]<<” “;}

Varianta <39>
SUBIECTUL 1
1.b
2. 2) 23949
b) 999
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¢)
citeste n
nr=0 p=1
rexecuta
c=n%10
rdaca c<9 atunci

[. c=c+1

nr=nr+c*p
p=p*10
n=n/10

- pana cand n=0

n=nr

scrie n

d)
Varianta C/C++

#include<iostream.h>
void main ()
{int nr,n,p,c;

cin>>n; nr=0; p=1;
while (n!=0) {c=n%10;
if (c<9) c=c+1;
nr=nr+c*p;
p=p*10; n=n/10;}
n=nr; cout<<n; }
SUBIECTUL II

Varianta PASCAL

var n,nr,p,c:integer;
begin
write('n=");
p:=1;
while n<>0 do begin
c:=n mod 10;
if ¢<9 then c:=c+1;
nr:=nr+c*p; n:=n div 10;
p:=p*10;
end;
n:=nr;

read(n); nr:=0;

write (n);end.

1. bpentru varianta intensiv, respectiv ¢ pentru neintensiv
2. cpentru varianta intensiv, respectiv a pentru neintensiv
3. 144pentru varianta intensiv, respectiv 3 pentru neintensiv(1,5 — 2 — 3,4)

4.234
345
456
5. Varianta C/C++

#include<iostream.h>

#include<string.h>
char al[l1l00];

void main ()
{char aux;

cin.get (a,99);

int i,k1,k2,n,7J;
n=strlen (a);

aln]="*";
for (i=0;i<n;i++)
if((al[i]l=="a'llalil=="e'|la[i]l=="0"]|
alil=="i'|lalil=="u"')&s&(a[i-1]=="

" 1i-1==-1))

{kl=1; while (a[i+1]!=" '&&
ali+l]l="*")

{ i++;k2=1;}
for (3j=0;j<=(k2-k1) /2;j++)
{ aux=al[kl+]j];
alkl+jl=alk2-31;

Varianta PASCAL
var sir: string; aux: char;
.1,3,k,1lung, lung2 :integer;
begin
write ('Sirul este: '); read(sir):;

lung:=length(sir);

for i:=1 to lung do Dbegin
if (((i=1) or ((i>1l) and (sir[i-
11=""")))
and (sir[i] in
[lal,lel,lil’lolllul]))
then begin
k:=1i;
while (sir[k]<>' ')and(k<lung) do
inc (k) ;
lung2:=k-i; k:=k-1;
for Jj:=1i to i+lung2 div 2-1 do
begin
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alk2-jl=aux;}
} a[n]=NULL;
cout<<a; }

SUBIECTUL III

aux:=sir[j];

sir([j]:=sir[k-(j-1)]1;
sir[k-(j-1i)]:=aux; end;
end; end;

write (sir); end.

1. b pentru varianta intensiv, respectiv d pentru neintensiv

2. 9

3.

Varianta C/C++
#include<fstream.h>

fstream f (“bac.in”, ios::in);
void main ()

{int n, v[100071,1,x,0k;

f>>n;

for (i=1;i<=n;i++)
£>>vI[i];
ok=1;x=-1;

for(i=1;1i<=n;i++)
{if(v[1]%2==0)
1f(v[i]<x) ok=0;
else x=vI[i];}
if (ok) cout<<”DA”; else cout<<”NU”;
}
4.a)int pr(long a)
b)Varianta C/C++
#include<iostream.h>
int pr(long a)

%int.i; ) )
or (1i=2;i<a/2;i++)
if (a%1i==0) return 0;
return 1;}
void main ()
{long n; cin>>n;
while (n) {n=n/10;

if(pr(n)) if(n>1) cout<n" ";

b}

SUBIECTUL I
1.c
2. a)2si7

Varianta PASCAL
var n,1i,cresc :integer;
v: array [1..1000] of integer;
f: text;
Begin
assign(f, 'bac.in');
read (f,n);

reset (f) ;

for i:=1 to n do
read (f,vI[i]);

cresc:=1;
for i:=1 to n-1 do
if v[i]l>v[i+1l] then cresc:=0;
if cresc=1 then write('DA")
else write('NU') ;
End.

Varianta PASCAL

var n :longint;
function pr (a: longint) :boolean;
var i:integer;
begin prim:=true;
for 1:=2 to a div 2 do
if a mod i = 0 then prim:=false;
pr:=prim; end;
begin write('n="); read(n);
while n>99 do begin
n:=n div 10;
if pr(n)=true then write(n,'

prim:boolean;

')

end; end.

Varianta <40>

b) 3 sau 9 sau 16 (un numar cu un singur factor prim n=f"k)

€) citeste x
d=2 vy=0 z=0
r executa
p=0
r executa

[ R=P%}d]
pana cand x%d >0
r daca p<>0 atunci
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daca y=0 atunci y=d

z=d

d=d+1

pana cand x=1
scrie y scrie z
d)
Varianta C/C++
#include<iostream.h>
void main ()
{int x,d,y,z,p;
cin>>x; d=2; y=0; z=0;
while (x!=1) {p=0;
while (x%d==0)
{p=p+1;
if (p!=0)

d=d+1;}

cout<<y<<” %“<<z;}

SUBIECTUL II

Varianta PASCAL
var d,p,x,vy,z :integer;
Begin
write ('x=") ;read(x);
d:=2;y:=0;z:=0;
while x<>1 do begin
p:=0;
while x mod d =0 do begin
p:=p+l; x:=x div d;
end;
if p<>0 then begin

if y=0 then y:=d;

End.

1. d pentru varianta intensiv, respectiv a pentru neintensiv
2. b pentru varianta intensiv, respectiv d pentru neintensiv

3.3 componente (1,5 - 2 -
4.111

133

5. Varianta C/C++
#include<iostream.h>
#include<string.h>
char sir[256],sir2[20], *p;
int lcuvant ;

3,4,7,8)

void main ()

{ cout<<"Sirul este:";
cin.get (sir,255);
p=strchr (sir, '*");
SIS NG
lcuvant=strlen(sir2) ;
p=strstr(sir,sir2);
while (p)

{ strcpy(p,ptlcuvant);
p=strstr(sir,sir2); }
cout<<sir; }

Varianta PASCAL

var sir,sir2: string;

i,J,lung,lung?2 :integer;
begin
write ('Sirul este: '); read(sir):
lung:=length(sir); i:=1;

while sir[i+1]<>'"*' do i:=i+1;

z:=d; end;
d:=d+1; end;
writeln('y=",vy); writeln('z=",2z2);

do

lung2:=1i; sir2 :=copy(sir,1,1);
delete (sir,1,lung2); lung:=lung-
lung2;
i:=1;
while i<=lung do begin
if sir[i]="*' then begin

Ji=i+1;

while sir[jl=sir2[j-1i]
Ji=j+1;

J:=j-1;

if (J—-i=lung?2)
(sir[i+lung2+1]='*") then begin

delete(sir,i+1, lung?2) ;lung:=lung-
lung2;
end;
end;
i:=1+1; end;
write(sir) ;end.

and
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SUBIECTUL III
1. cpentru varianta intensiv, respectiv a pentru neintensiv
2. 12 pentru varianta intensivrespectiv 5 pentru neintensiv

3.
Varianta C/C++ Varianta PASCAL
#include<fstream.h> var n,i,uv :integer;
fstream f(“bac.in”, ios::in); v: array [1..1000] of integer;
int n, v[1000],1i,x,0k; f: text; ok:boolean;
volid sortare () procedure sortare;
{ var t,aux,i:integer;
int t=0; begin
while (!'t) t:=0;
{ while t==0 do
t=1; begin
for(int i=1;i<n;i++) t:=1;
if(v[i]>v[i+1]) for 1:=1 to n-1 do
{ . if v[i]l>v[i+1l] then
int aux=v[i]; begin
viil=v[i+1l]; aux:=v[i];
v[i+l]l=aux; v[i]:=v[i+l];
t=0; v[i+l]:=aux;
} t:=0;
} end;
} end;
void main () end;
{ begin
f>>n; assign(f, 'bac.in') ;reset (f) ;read (£, n);
for(i=1;i<=n;i++) f>>v[i]; for i:=1 to n do read(f,vI[i]);
ok=1;x=-1; ok:=true; uv:=0;
for (i=1;i<=n;i++) for i:=1 to n do
{if(v[1]%2==0) if(v[i]<x) ok=0; if (v[i] mod 2=0) then
else x=v[i];} if v[i]l>uv then uv:=v[i]
x=10000; else ok:=false;
for (i=1;i<=n;i++) uv:=10000;
{1f(v[1]1%2!'=0) 1if(v[i]>x) ok=0; for i:=1 to n do
else x=v[i];} if (v[i] mod 2=1) then
if (ok) cout<<”DA”; else if v[i]<uv then uv:=v[i]
{ else ok:=false;
sortare(); if ok=true then write('DA')
for (i=1;i<=n;i++) else
cout<<v[i]l<<” %; begin
1 %8£t?rel to n do
write(v([il,’ V')
end;
end.
4'a) function pr(x:integer) :byte;
int pr(int x) int div(int y) function divl(y:integer) :integer;
b) Varianta C/C++ Varianta PASCAL
#include<iostream.h> var n,i :integer;
int pr(int x) function pr(x:integer) :byte;
{int 1i; var 1i,p: integer;
S?r(i=2;i<=x/2;i++)if(x%izzO)return beg%g ggg%;to % div 2 do
return 1;} if x mod i = 0 then p:=0;
int div(int vy) pr:=p; end;
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{int 1i,s=0;
for(i=1l;i<=y;i++)if (y%i==0) s+=i;
return s;}
volid main ()
{int n.1i;
cin>>n;
for (i=2;i<n;i++)
if(prim(div(i)) cout<<i<<” “;
}

SUBIECTUL 1
1.a
2.a) 100502551

b) 97

¢)

citeste x

d=2

scrie x

~cat timp (x>=d) executa

daca x%d=0 atunci

x=[x/d]
scrie x
d=d-1

d=d+1

]

d) Varianta C/C++
#include<iostream.h>
volid main ()
{int x,d;
cin>>x; d=2;
while (x>=d)
{while (x%d==0) {x=x/d;
d++; 1}

cout<<x;

cout<<x; }

SUBIECTUL 11
1.a

function divl (y:integer)
var i,s,rad: integer;
begin s:=1+y; rad:=trunc(sqrt(y));
for i:=2 to rad do
if v mod i=0 then s:=s+i+y div i;
if rad*rad=y then s:=s-rad;

:integer;

divl:=s; end;
begin
write('n="); read (n);
for i:=2 to n-1 do
if pr(divl(i))=1 then write(i,' '");
end.

Varianta <41>

Varianta PASCAL
var d,x:integer;
begin
write('x="');read(x);
d:=2; write(x,’” Y);
while x2d do begin
while x mod d =0 do begin
X:=x div d; write(x,’ VY);
end;
d:=d+1; end;

2.a pentru varianta intensiv, respectiv a pentru neintensiv

3.1,3,5,7,9

4. “fino” pentru varianta intensiv, respectiv “abc¢” pentru neintensiv

5. Varianta C/C++
#include<iostream.h>
volid main ()

{int i,j,l’l,a[25] [25];
cin>>n;

for (i=1;i<=n;i++)

T

for (i=1;i<=n; 1++)
{for (j=1;3<=n;j++)

j< n j++)

Varianta PASCAL
var n,i,j :integer;
ararray [1..23,1..23] of byte;
begin
write ('n=");read(n);
for i:=1 to n do
forfg¥:% E% todg %8 1%[ 'j%rltein,
for j:=1 to n do write(ali,]j],'

")
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cout<<al[i]l[jI<<” ™,
cout<<endl; }}

SUBIECTUL III
1.a

2. 7si5
3. Varianta C/C++
int subpr(int a[l100],int n)
{int 1i,3>;
for(i=1;1i<n;i++)
for (j=i+1;j<=n;j++)

if(al[il==[aj]) return O;
for (i=1;i<n;i++)
if(a[i]l-a[i+l]==1]|la[i]l-a[i+1]=-1)

return O;
return 1;}

4. Pentru intensiv

a) Varianta C/C++
#include<fstream.h>

fstream f ("numere.txt", ios:
void main ()

{long int n,nr; int x, max, 1i;
max=-1; f>>n;
for(i=1;i<=n;i++)

{£>>x%;

tin);

LEdE>mank—dmasTxn p¥7li}

cout<<max<<" "<<nr;}

end; end.

Varianta PASCAL
type vect= array [1..100]
function
ver (v:vect;n:integer) :integer;
var i,j:integer; ok :byte;
begin ok:=1;
for i:=1 to n-1 do
for j:=i+1 to n do
if v[il=vI[]J] then ok:=0;
for i:=1 to n-1 do
if abs(v[i]-v[i+1])=1 then

of integer;

ok:=0:

verif:=ok;
end;
Varianta PASCAL
var n,i :longint; val: Dbyte;
f:text;
v :array [0..9] of longint;
begin

assign (f, '"numere.txt');
read (f,n);
for i:=1 to n do

reset (f);

begin

end;read(f,val); inc(v[vall);

for i:= 9 downto 0 do

if wv[i]>0 then Dbegin write (i,
'Lvi[il) break;

end; close(f) ;end.

b) Intensiv C/C++:S-a citit fiecare din cele ncifre f arda le memora, s-a comparat cu max

si numarat de cate ori se gasesc valorile.

In varianta PASCALnum arul de aparitii pentru fiecare cifraa fost stocat intr-un vector
v[0..9],prelucrarea s-a facut odat acu parcugerea (complexitate O(n)).

4. Pentru neintensiv

Viarianta G4ct+dan. h>
fstream f ("numere.txt",
void main ()

{int n,x, max,i,min;
max=-1;min=10;

f>>n;

for (i=1;i<=n;i++)
{E£>>x%;

if (x>max) max=x;

if (x<min) min=x;}
cout<<max<<" "<<min;}

ios::in);

Yarianta PASCAL
byte; f:text;
begin
min:=10;max:=-1;
assign (f, '"numere.txt');
read (f,n);
for i:=1 to n do
read (f,val); if
min:=val;

val, min, max:

reset (f);

begin
val<min then
if wval>max then
max:=val; end;

write (max,' ',min);

close (f) ;end.

b) Neintensiv.S-a citit fiecare din cele n cifre f arda le memora, s-a comparat cu max si
min, toate valorile si s-au retinut valorile extreme. Prelucrarea s-a facut odatacu citirea ( o
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singurdparcurgere a celor nnumere) — complexitate O(n).

Varianta <42>

$UBIECTUL I

2.a2)5

b) Algoritmul calculeazd emmdec. Cerinta b) pentru y=20 si rezultatul safie 10 ar rezulta
x=90.

C) citeste x,y

executa
Z=X%Y
X=y
y=z
pana cand y<=0;
scrie x
d) Varianta C/C++ Varianta PASCAL
#include<iostream.h> var x,y,z:integer;
void main () begin
{int x,y,z; write('x=") ;read(x);

write('y=") ;read(y);

while y>0 do begin
z:=x mod y;
X:=y;y:=z; end;

write('x=",x);

cout<<"x=";cin>>x;
cout<<"y=";cin>>y;

while (y>0) {z=x%y; x=y; y=z; }
cout<<"x="<<x;}

$UBIECTUL II

2. apentru varianta intensiv, respectiv a pentru neintensiv
3.6 (1-5-3-2-7-4-8)

4.5

5. Varianta C/C++ Varianta PASCAL

#include<iostream.h> var sir: string[40]; i, lung

#include<string.h> :integer;

vold main () begin

{char a[40];int 1; write ('"Sirul este: )

cin.get (a,40); read (sir) ;

for (i=0;i<strlen(a) ;i++) lung:=length(sir);

if(alil=="a’"|lalil=="e’ | |ali]l=="1i"]|l|al for i:=1 to lung do

i]=='0']lal[il=="u’)cout<<al[i]l<<” “;} if sirf[i] in
[lal,lel,'il,lo',lul] then
write(sir[i]," '");
end.

SUBIECTUL III

1.a

2. 65i96

3.

Varianta C/C++ Varianta PASCAL

long P(int a[100],int n,int k) Type vector=array[l..100] of

{long max=0,s=0; integer;

int 1i,73; Function

P(a:vector,n:integer, k:integer);
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while (k>0)
{max=-10000;
for (i=1;i<=n;i++)
if(al[i]l>max) {max=a[i];j=i;}
st=aljl;

2éedrntgPoos k=7
)

4. a)
Pentru intensiv:

Varianta C/C++
#include<fstream.h>

fsEream)  ("numere. txt”,

int a[1007];

void main ()

{int n, x;

f>>n;

for (int

i=1;i<=n;i++) {f>>x;a[x]++;}
for (i=1;1<=99;1++)

if(a[i]l==1) cout<<i<<" ";}

Var 1i,7j,aux:integer;
s:longint;

begin
for i:=1 to n-1 do
for j:=i+l to n do

if alil<a[j] then
begin
aux:=alil;alil:=aljl;alj]:=aux;
end;
s:=0;
for i:=1 to k do s:=s+ali];
P:=s;
end;
Varianta PASCAL
var n,i :longint; wval: byte;
v :array [0..99] of byte;
f:text;
begin
assign(f, 'numere.txt'); reset(f);
read (f,n);

for i:=1 to n do begin
read (f,val); inc(v([vall):;
for 1i:=0 to 99 do
if v[i]=1 then write
close(f); end.

end;

(i," ")

b) Pentru cele nnumere (n<100000) nu s-a utilizat un vector pentru stocare ci s-a utilizat
un vector cu 100 elemente care a stocat numarul de apari ii pentru fiecare valoare (0-99)
prelucrarea s-a facut odatacu citirea, pentru afi sare s-a parcurs vectorul de 100 elemente

rezultand complexitate O(n)).
Pentru neintensiv:

Varianta C/C++
#include<fstream.h>

fstream f (“numere.txt”, ios::in);
void main ()
{int n,x1,x2,1i,0k=1;
£f>>n; f£>>x1;
for(i=1;i<n;i++) {f>>x2;
1f (x2<=x1) ok=0;

if (ok) cout<<"DAﬁ;Xlgf§é} cout<<"NU”;
}

Varianta PASCAL
var n,i :longint; wval, uval:
integer;
ok: boolean;
begin
assign (f, "'numere.txt'); reset(f);
read (f,n); uval=-1; ok:=true;

for i:=1 to n do begin

{%agészﬁ%gi then ok:=false
else uval:=val;

end;
if ok=true then write
write ('NU');
close(f);

('DA'") else

end.

b) Pentru cele nnumere (n<100000) nu s-a utilizat un vector pentru stocare ci s-a citit
fiecare valoare si s-a comparat cu valoarea precedentadeterminandu-se dac avalorile sunt
in ordine strict crescatoare. Rezulticomplexitate O(n)).
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SUBIECTUL 1
1.a
2.

B 13, 39, 65, 91

©)

citeste x,y

repeta
daca x>y atunci x<-x%y

altfel y<-y%x
sfarsit daca

pana cand x*y=0

d)

Varianta C/C++

#include <iostream.h>

volid main ()

{int x,y;
cout<<”x=";cin>>x;
cout<<”y=";cin>>y;
while (x*y !=0)

if (x>y) x=x%y; else y=y%x;
cout<<x+y;

}

SUBIECTUL II

1.4

2.a

3. radacina este 4; arborele are 5 frunze
4. inmatica

5.

Varianta C/C++
#include<iostream.h>

volid main ()

{int n,i,j, mat[24][24];
cout<<"n=";cin>>n;

f%or %l 1,1< 1 il)mat[l][1]=2;
for (j=i+1;j<=n;j++
for (i=2;i<=n;i++)

for(j=1;j<=i-1;3j++) mat[i] [J]=3;

for (i=1;i<=n;i++)
{cout<<endl;
for (j=1;j<=n;j++)
cout<<mat[i] [jl<<" ";

}

SUBIECTUL III
1.a
2. f(3)=6, 1(10)=20

) mat([i][]j]=1;

Varianta <43 intensiv>

Varianta PASCAL
program d2;
var x,y:integer;
begin
write ('x=") ;readln (x);
write('y=");readln (y);
while (x*y<>0) do

If x>y then x:=x mod y

else y:=y mod Xx;

writeln (x+y);
end.

Varianta PASCAL

program cinci;

var n,i,j:integer;

mat:array[l..23,1..23] of

integer;
begin
PEEEE (0Ll ReagtRdR Y, 1y =2,

for i:=1 to n-1 do

for j:=i+l to n do mat[i,j]:=1;
for 1:=2 to n do

for j:=1 to i-1 do mat[i,j]:=3;
for i:=1 to n do

begin

writeln;

for j:=1 to n do write(mat([i,]j],’
")

end;
end.
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3.

Se citeste n, apoi se citesc cele nnumere succesiv in variabila x. Fiecare numar este
verificat; dacaeste impar, atunci se adaug ala suma s.

Varianta C/C++
#include<iostream.h>
void main ()
{int n,x,1i; long s=0;
cout<<"n=";cin>>n; }
for (i=1;i<=n;i++)
{cout<<"dati un numar=";cin>>x;

if (x%2!=0) s=s+x;
}
cout<<s;
}
4.
2\1) .
arianta C/C++

#include<fstream.h>
unsigned long cifre[10];
void main ()

{unsigned long n,i,J;

int k,cif;

ifstream f ("numere.txt");

f>>n;

for (i=1;i<=n;i++)
{f>>cif;

cifre[cif]++;

f}close();

for (k=9;k>=0;k--)
for (j=1;]j<=cifrelk];j++)
cout<<k;

b)

Varianta PASCAL

program trei;

var n,i,x:integer;s:longint;

begin

write ('n=");readln(n);

s:=0;

for 1i:=1 to n do

begin

write('dati un numar=') ;readln (x);
if x mod 2 <>0 then s:=s+x;
end;

writeln(s);

end.

Varianta PASCAL

program patru;
var n,i,Jj:longint;k,cif:byte;
cifre:array[0..9] of longint;

f:text;
begin
for i:=0 to 9 do cifre[i]:=0;
assign (f, "numere.txt');

reset (f) ;readln (f,n);
for i:=1 to n do
begin

gﬁé?(f,cif);cifre[cif]::cifre[cif]+l;

close(f);

for k:=9 downto 0 do
for j:=1 to cifrelk] do
write (k) ;

end.

In vectorul cifrese contorizeaz anum arul de aparitii al fiecarei cifre cif. In final se parcurge
vectorul cifrein ordinea descrescatoare a indec silor (de la 9 la 0) si se afiseazafiecare cifr a

de cate ori apare.

SUBIECTUL 1
1.a

2.

a)5

b) 13

¢)

citeste x,y

repeta

daca x>y atunci x<-x%y
. ltfel y<-y%

sfarsit dgcg SL YSTYsX

pana cand x*y=0

142
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d)

Varianta C/C++
#include <iostream.h>
void main ()

{int x,y;

egutss =" einz3y;

while (x*y !=0)
if (x>y) x=x%y; else y=y3x;
cout<<x+y;
}
SUBIECTUL II
1.a
2.a
3. radacina este 4; arborele are 5 frunze
4. 11
5.
Varianta C/C++

#include<iostream.h>

volid main ()

{int n,i,j, mat[24][24];
cout<<"n=";cin>>n;

for (i=1 ;i<=n ;i++)
for (i=1;1i<=n-1;1i++)
for (j=i+1;j<=n;j++)
for (i=2;1i<=n;i++)
for (j=1;j<=1i-1;j++)

mat[1i][1]1=2;
mat[1i] [J]=1;
mat[i] [J]=3;

for (i=1;i<=n;i++)
{cout<<endl;
for (§j=1;j<=n;j++)
cout<<mat[i] [FI<<" ";

SUBIECTUL III
1.a

2. f(3)=6, f(10)=20
3.

Varianta PASCAL
program d2;

var x,y:integer;
begin

write('y=t);readin(z) ;
while (x*y<>0) do
If x>y then x:=x mod y
else y:=y mod x;
writeln (x+y);
end.

Varianta PASCAL

program cinci;

var n,1i,Jj:integer;
mat:array[l..23,1..23] of

integer;

begin
write('n="');readln(n);

for i:=1 to n do mat[i,i]:=2;
for i:=1 to n-1 do

for j:=i+l1 to n do mat[i,jl:=1;
for i:=2 to n do

for j:=1 to i-1 do mat[i,j]:=3;

for i:=1 to n do

begin

writeln;

for j:=1 to n do write(matli,]j],"
")

end;

end.

Se citeste nde la tastatura, apoi se citesc cele mnumere succesiv in variabila x. Fiecare
numar este verificat; dacaeste impar, atunci se adaug ala suma s.

Varianta C/C++

long P(int x[100],int n)

{

int i; long s=0;

for (i=1;i<=n;i++)
if (x[11%2!=0)

return s;

}

s=s+x[1i];

Varianta PASCAL
Type vector=array[l..100]
Function
f(x:vector,n:integer) :longint;
var i:integer;s:longint;
begin
s:=0;
for i:=1 to n do
if x[i] mod 2 <>0 then s:=s+x[i];

of integer;
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4.
a)
Varianta C/C++
@%ggl%gﬁﬁﬁ§tream.h>
{ifstream f ("numere.txt");
unsigned long n,i, nrapar=1l;
f>>n;
int x,cifmax=0;
for (i=1;i<=n;i++)
{£>>x%;
if (x==cifmax) nrapar++;
else if (x>cifmax) {cifmax=x;
nrapar=1;
}
t
f.close();
cout<<cifmax<<" "<<nrapar;

}

b) Variabila nraparre tine numarul de aparitii curent pentru cifra maxima cifimaxintalnita in

Varianta PASCAL
gggggéﬁ,g%gégé:longint;
x,cifmax:byte;
f:text;
begin
assign (f, 'numere.txt');reset (f);
readln (f,n);
nrapar:=1;cifmax:=0;
for i:=1 to n do
begin
read (f, x) ;
if x=maxcif then nrapar:=nrapar+l
else if x>cifmax then begin
cifmax:=x;
nrapar:=1;
end;
end;
close(f);
write (cifmax, '
end.

', nrapar);

fisier. Dacain fi gier se intalneste o cifra xidentic acu cifmax, atunci se incrementeaz a
contorul nrapar. Dacdin fi sier se intalneste o cifrd xmai mare decat cifra maxim a cifimax,

atunci se actualizeazacele doua variabile.

SUBIECTUL 1
1.a

2.

a) 555

Varianta <44 intensiv>

b) Toate numerele de 3 cifre care au cifra unitatilor 8, cu exceptia lui 108 (care day=111).

Adica: 118, 128, 138, 148, ..., 998
¢)

citeste x

¥§§8ta
y=y*10+9-x%10

pana cand x<=y

scrie y

d)

Varianta C/C++

#include <iostream.h>

void main ()

{unsigned long x,Vy;
cout<<”x=";cin>>x;
y=0;

WBiiec$x>y) y=y*10+9-x%10 ;
}
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Varianta PASCAL
program unud;

var x,y:longint;
begin

write (Yx=');readln(x);
y:=0;

white (y¥7y) do y:=y*10+9-x mod 10;
end.
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SUBIECTUL II
l.a

2.a

3.2,6,7

4. jogp

5. Explicatii

Plasam sub diagonala secundara, pe fiecare linie si coloana, sirul de numere 1, 2, 3, ..., n,
incepand cu valori de 1 pe diagonala. Iar deasupra diagonalei plasaim numai valori de 1.
Ideea este cafiecare linie si coloandeste imp artitdin dou ap arti de diagonala respectiva.
Asemanator se poate proceda folosind diagonala principala.

Varianta C/C++
#include<iostream.h>
void main ()
{int n,1i,3,k,mat[24][24];
cout<<"n=";cin>>n;
for (i=1;i<=n;i++)
{k=0;
for (j=n-i+1;]j<=n;j++)
{kt+;mat[i] [J]1=k;}
}
for (i=1;i<=n-1;i++)
for (3=1;j<n-i+1;3j++)
for (i=1l;i<=n;i++)
{cout<<endl;
for (j=1;j<=n;j++)
cout<<mat[i] [j]I<<" ";
}
}

mat[i] [J]1=1;

SUBIECTUL III
1.a

2.7

3.

Varianta PASCAL

program cinci;

var n,i,J,k:integer;
mat:array[l..23,1..23] of

integer;
begin
write('n=");readln(n);
for i:=1 to n do
begin
k:=0;
for j:=n-i+l to n do
begin
k:=k+1l;mat[i,]J]:=k;
end;
end;

for i:=1 to n-1 do
for j:=1 to n-i do mat[i,j]:=1;
for i:=1 to n do

RegiBin;

for j:=1 to n do write(mat([i,]j],’
")

end;

end.

Pentru fiecare num r xcitit, se afl radicalul sau ca num r natural in y. Apoi, prin inmul iri
repetate y*y, se verificidac aeste atins x; in acest caz s& m areste contorul nrpde p atrate

perfecte.
Varianta C/C++

#include<iostream.h>
#include<math.h>
void main ()
{int n,x,1i,nrp=0;
cout<<"n=";cin>>n;
for (i=1l;i<=n;i++)
{cin>>x;
if (sgrt(x)==floor (sqgrt(x)))

} nrp++;

cout<<nrp;

}

Varianta PASCAL
program cinci;
var n,i,x,nrp:integer;
begin
write('n=");readln (n);
nrp:=0;

for i:=1 to n do
begin

read (x) ;

n}g:4§9§;f§)=round(sqrt(x))) then

end;
write (nrp);
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4.
a)
Varianta C/C++
#include<fstream.h>
e EEiA D
{unsigned long n,i;
int x,cif;
ifstream f ("numere.txt");
f>>n;
for (i=1l;i<=n;i++)
{f>>x;
while (x)
{cif=x%10;cifre[cif]=1;x/=10;}
}

f.close();
for (i=0;i<=9;i++)
if (lere[l]== ) cout<<ikk"” ",
}
b)

end.

Varianta PASCAL

program patru;

var Diidongingis i igFegeTagiE Py ees

f:text;
begin
for i:=0 to 9 do cifre[i]:=0;

assign (f, "'numere.txt');reset (f);
readln (f,n);
for i:=1 to n do
begin
read (f, x);
while (x>0) do
begin
cif:=x mod 10;cifrelcif]:=1;
x:=x div 10;
end;
end;
close(f);
for 1:=0 to 9 do
if cifre[il]l=1 then write(i,' '");
end.

In vectorul cifrese marcheaz acu 1 apari tia fiecarei cifre cifdin fiecare numar x (citit din
fisier). Indexul (pozitia) din vectorul cifre reprezint & valoarea unei cifre. In final se
parcurge vectorul cifre si se afiseazaacei indec si pentru care elementul este marcat cu 1.

SUBIECTUL 1
1.a

2.

a) 555

Varianta <44 neintensiv>

b) Toate numerele de 3 cifre care au cifra unitatilor 8, cu exceptia lui 108 (care day=111).

Adica: 118, 128, 138, 148, ..., 998
¢)

citeste x

¥§§8ta
y=y*10+9-x%10

pana cand x<=y

scrie y

d)

Varianta C/C++

#include <iostream.h>

void main ()

{unsigned long x,Vy;
cout<<”x=";cin>>x;
y=0;

WBiiec$x>y) y=y*10+9-x%10 ;
}
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Varianta PASCAL
program unud;

var x,y:longint;
begin

write (Yx=');readln(x);
y:=0;

white (y¥7y) do y:=y*10+9-x mod 10;
end.
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SUBIECTUL II
.a

W N -

o o

, 6,7
4. fo
5. Explicatii

Plasam sub diagonala secundara, pe fiecare linie si coloana, sirul de numere 1, 2, 3, ..., n,
incepand cu valori de 1 pe diagonala. Iar deasupra diagonalei plasaim numai valori de 1.
Ideea este cafiecare linie si coloandeste imp artitdin dou ap arti de diagonala respectiva.
Asemanator se poate proceda folosind diagonala principala.

Varianta C/C++
#include<iostream.h>
void main ()
{int n,1i,3,k,mat[24][24];
cout<<"n=";cin>>n;
for (i=1;i<=n;i++)
{k=0;
for (j=n-i+1;]j<=n;j++)
{kt+;mat[i] [J]1=k;}
}
for (i=1;i<=n-1;i++)
for (3=1;j<n-i+1;3j++)
for (i=1l;i<=n;i++)
{cout<<endl;
for (j=1;j<=n;j++)
cout<<mat[i] [j]I<<" ";
}
}

mat[i] [J]1=1;

SUBIECTUL III
1.a

2.7

3.

Varianta PASCAL

program cinci;

var n,i,J,k:integer;
mat:array[l..23,1..23] of

integer;
begin
write('n=");readln(n);
for i:=1 to n do
begin
k:=0;
for j:=n-i+l to n do
begin
k:=k+1l;mat[i,]J]:=k;
end;
end;

for i:=1 to n-1 do
for j:=1 to n-i do mat[i,j]:=1;
for i:=1 to n do

RegiBin;

for j:=1 to n do write(mat([i,]j],’
")

end;

end.

Pentru fiecare numar xcitit, se afla radicalul sau ca numar natural in y. Apoi, prin inmultiri
repetate y*y, se verifica daca este atins x; in acest caz se mareste contorul nrpde patrate

perfecte.

Varianta C/C++
#include<iostream.h>
#include<math.h>
void main ()
{int n,x,y,1,nrp=0;
cout<<"n=";cin>>n;
for (i=1l;i<=n;i++)
{cin>>x;
if (sgrt(x)==floor (sqgrt(x)))

} nrp++;

cout<<nrp;

}

Varianta PASCAL
program cinci;
var n,i,x,nrp:integer;
begin
write('n="') ;readln(n);
nrp:=0;

for i:=1 to n do
begin

read (x) ;

n}§:4595;1§)=round(sqrt(x))) then

end;
write (nrp);
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4.
a)
Varianta C/C++
#include<fstream.h>
pasdonsdpng nr (10017
{unsigned long n,i;
int x;
ifstream f ("numere.txt");
f>>n;
for (i=1;i<=n;i++)

{£>>x%;

nr[x]++;

}
f.close();
for (1=0;1<=99;1++)

if (nr[il]l>=2) cout<<i" ";
}

b)

end.

Varianta PASCAL

program patru;

var Qf}é%%g§%8Ff§§?yg%;longint;
f:text;

begin

for 1:=0 to 99 do nr[i]:=0;
assign (f, 'numere.txt');

reset (f) ;readln (f,n);

for 1i:=1 to n do

begin

read (f, x);

nr[x]:=nr[x]+1;

end;

close (f);

for i:=0 to 99 do

if nr[i]>=2 then write(i,"' ');
end.

Vectorul nr memorez a num arul de aparitii nr/i] al fiecarui numar ide doua cifre din
intervalul 0 ...99. In final, se afiseazdnumerele icare au nr/i/>=2, adic dcare au cel pu tin

douadapari tii.

SUBIECTUL 1

32

a)9

b) 38

c)

citeste x,y
z<-1

£t<-0

repeta

daca x%z=y atunci t<¢—z
sfarsit daca

pana cand x<z
d)

Varianta C/C++
#include<iostream.h>
void main ()
{int x,vy,z,t;
cin>>x>>y;
z=1;t=0;
while (x>=2z)
{if (x%z==y) t=z;
z++;

}
gout<<t;
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Varianta <45 intensiv>

Varianta PASCAL
program doid;
var x,V,z,t:integer;
begin

read(x,y);

z:=1;t:=0;
while x>=z do

begin

if x mod z=y then t:=z;
z:=z+1;

wPREE (t) ;
end.
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SUBIECTUL 11
1.a
2.a

3. Descendentii directi ai radacinii sunt 1 s1 7. Arborele are 4 frunze.
4. Cel mai mic element din linia a doua are valoarea -3 si este situat in coloana 5.

5. Explicatii

Din sirul auxiliar yse sterge pe rand cate o litera si se afiseaza sirul rezultat.

Varianta C/C++
#include <iostream.h>
#include <string.h>
void main ()
{char sir[40],y[40];
int 1i;
cin.getline(sir, 40, '\n'");
int n=strlen(sir);
for (i=0;1i<n;i++)
{strcpy(y,sir);
strcpy (y+i, y+i+l);
cout<<y<<endl;
}

SUBIECTUL III
1.a

2. f(4)=3 si f(11)=5
3.

Varianta PASCAL
program doicinci;
var sir,y:string[40];
i,n:integer;

begin
read(sir);n:=length(sir);
for i:=1 to n do
begin

y:=sir;

delete(y,1i,1);

writeln(y);

end;
end.

Cele nnumere reale se citesc in vectorul v. Fiecare numar v/i/inc dneverificat ( mark[i]=0)
este marcat (mark[i]=1), iar apoi se cautade cate ori mai apare el in restul vectorului
(pozitiile i+1...n-1). Dacaapare o singur adat ain tot vectorul ( n»=1), atunci este afigat.

Varianta C/C++
#include<iostream.h>
int mark[99];
volid main ()
{int n,1i,3j; float v[99];
cout<<"n=";cin>>n;
for (i=0;i<n;i++)
{cout<<"numar=";cin>>v[i];

for (i=0;i<n-1;i++)
if (! (mark([i]))

{mark[i]=1;

int nr=1;

for (j=i+1;j<n;j++)

if (v[jl==vIil])
{nr++;mark[j]=1;}

if (nr==1) cout<<v[i]<"

}

Varianta PASCAL
program trei;
var n,1i,Jj,nr:integer;
v:array [0..99] of real;
mark:array[0..99] of byte;
begin
write('n="');readln(n);
%or 1:=0 to n-1 do readfv{i]6{
or 1:=0 to n-1 do mark[i
for i:=0 to n-2 do
if mark[i1]=0 then
begin
mark[i] :=1;nr:=1;
for j:=i+1 to n-1 do
if (vIil=v[jl)
then begin nr:=nr+l;
mark[j]:=1;

end;
if nr=1 then write(v[i]:3:3,"' '");
end;

end.
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4.
a)
Varianta C/C++
#include<fstream.h>
unsigned long nr[100];
oid.mai (i CoL
Yun51gne8 ong n,i,Jj;
int x;
ifstream f ("numere.txt");
f>>n;
for (i=1;i<=n;i++)
{£>>x%;
nr[x]++;
}
f.close();
for (i=0;i<=99;i++)
for (j=1;j<=nr[il;j++)
cout<<ig<"™ ",

b)

Numerele formate din cel mult 2 cifre sunt 0 ...99, deci este suficient un vector nrcu 100
elemente. Fiecare element nr/i] memoreaza de cate ori apare un numar i. In final sunt

Varianta PASCAL

program patru;
var n,i,Jj:longint;x:byte;

%¥ég£ggy[0..99] of longint;

begin
for 1:=0 to 99 do nr[i]:=0;
assign (f, "numere.txt');
reset (f) ;readln (f,n);
for i:=1 to n do
begin
read (f, x);
nr(x] :=nr[x]+1;
end;
close(f);
for i:=0 to 99 do
for j:=1 to nrl[i] do
write(i,"' ')
end.

afisate in ordine crescatoare (si de cate ori apare fiecare) numerele de la 0 la 99.

SUBIECTUL 1

32

a)9

b) 38

c)

citeste x,y
z<-1

£t<-0

repeta

daca x%z=y atunci t<¢—z
sfarsit daca

pana cand x<z
d)

Varianta C/C++
#include<iostream.h>
void main ()
{int x,vy,z,t;
cin>>x>>y;
z=1;t=0;
while (x>=2z)
{if (x%z==y) t=z;
z++;
}

gout<<t;
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Varianta <45 neintensiv>

Varianta PASCAL
program doid;
var x,V,z,t:integer;
begin

read(x,y);

z:=1;t:=0;
while x>=z do

begin

if x mod z=y then t:=z;
z:=z+1;

wPREE (t) ;
end.
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SUBIECTUL 11
1.a
2.a

3. Descendentii directi ai radacinii sunt 1 s1 7. Arborele are 4 frunze.
4. Cel mai mic element din linia a doua are valoarea 1 si este situat in coloana 1.

5. Explicatii

Din sirul auxiliar yse sterge pe rand cate o litera si se afiseaza sirul rezultat.

Varianta C/C++
#include <iostream.h>
#include <string.h>
void main ()

{char sir[40],y[40];
int 1i;
cin.getline(sir, 40, '\n'");
int n=strlen(sir);
for (i=0;1i<n;i++)

{strcpy(y,sir);
strcpy (y+i, y+i+l);
cout<<y<<endl;

}

SUBIECTUL III
l.a

2. f(4)=3 51 f(11)=5
3. Explicatii

Varianta PASCAL
program doicinci;
var sir,y:string[40];
i,n:integer;

begin
read(sir);n:=length(sir);
for i:=1 to n do
begin

y:=sir;

delete(y,1i,1);

writeln(y);

end;
end.

Cele nnumere reale se citesc in vectorul v. Fiecare numar v/i/inc aneverificat ( mark[i]=0)

este marcat (mark[i]=1), iar apoi se cautide cite ori mai apare el in restul vectorului
(pozitiile i+1...n-1). Dacaapare o singur adat ain tot vectorul ( nr=1), atunci este afisat.

Varianta C/C++
#include<iostream.h>
int mark[99];
vold main ()
{int n,i,j; float v[99];
cout<<"n=";cin>>n;
for (i=0;1i<n;i++)
{cout<<"numar=";cin>>v[i];

}

for (ixRazrptlyyt++)
{mark([i]=1;
int nr=1;
for (j=i+1;j<n;j++)
if (v[jl==v[i])
{nr++;mark[j]1=1;}
if (nr==1) cout<<v[i]<<" ";
}

4,
a)
Varianta C/C++

Varianta PASCAL
program trei;
var n,1i,Jj,nr:integer;
v:array [0..99] of real;
mark:array[0..99] of byte;
begin
write('n="');readln(n);
for i:=0 to n-1 do read(v[i]
for 1i:=0 to n-1 do mark[i]:=
for i:=0 to n-2 do
if mark[i1i]=0 then
begin
mark([i]:=1;nr:=1;
for j:=i+l1 to n-1 do
if (vIil=vI[j])
then begin nr:=nr+1;
mark[j]:=1;

) ;
0;

end;
if nr=1 then write(v[1]:3:3,"
end;

end.

| Varianta PASCAL

')

151



Bacalaureat 2008 — Modele de rezolvare

#include<fstream.h>
unsigned long nr[100];
void main ()
{unsigned long n,i,3J;
int x;
ifstream f ("numere.txt");
f>>n;
for (i=1l;i<=n;i++)
{f>>x%;
nr[x]++;
}
f.close();
for (1=0;1<=99;1++)
for (j=1;j<=nr[il;j++)
cout<<i<" ";

program patru;
var n,i,Jj:longint;x:byte;
nr:array[0..99] of longint;
f:text;
begin
for i:=0 to 99 do nr[i]:=0;
assign (f, 'numere.txt');
reset (f) ;readln(f,n);
for i:=1 to n do
begin
read (f, x) ;
nr[x] :=nr[x]+1;
end;
close(f);
for 1:=0 to 99 do
for j:=1 to nr[i] do
write(i,"' ');
end.

Rﬁlmerele formate din cel mult 2 cifre sunt 0 ...99, deci este suficient un vector nrcu 100
elemente. Fiecare element nr/i/ memoreaz ade cate ori apare un numar i. In final sunt
afisate in ordine crescdtoare (si de céte ori apare fiecare) numerele de la 0 la 99.

Varianta <46 intensiv>
SUBIECTUL I
1.c
2.
a) 1

lg)) 60

citeste n

s<-0

nr<-0

repeta
daca n%2=0 atunci s<-s*10+n%10
sfarsit daca

n<-[n/10]

pana cand n=0

daca s#O atunci nr<—1
sfarsit daca

scrie nr
d)
Varianta C/C++
finclude<iostream.h> program doi;
void main () var n,s,nr:integer;
{int n,s=0,nr=0; begin
cout<<"n=";cin>>n; write('n='");readln (n);
while (n!=0) s:=0;nr:=0;
{if (n%2==0) s=s*10+n%10; while n<>0 do
n=n/10; begin
} if n mod 2=0 then s:=s*10+n mod 10;
if (s!=0) nr=1; n:=n div 10;

?out<<nr;

Varianta PASCAL

end;

if s<>0 then nr:=1;
write (nr);

end.
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SUBIECTUL II
1.b

o ]

a
6

.13
5. Explicatii

Sirul de lungime 7 este parcurs caracter cu caracter. Pentru fiecare vocala se afla codul
ASCII si se mareste cu o unitate. In sir, in locul vocalei se pune caracterul ce are noul cod

ASCII determinat.

Varianta C/C++
#include<iostream.h>
#include<string.h>
void main ()

{char sir[100];

cout<<"sir=";cin.getline(sir,100,

int n=strlen(sir);

for %lnt
if (sir[i

i=0;1i<n;i++) |

]1=="a )I\(Slr[
[| (sirx[i]=="1") || (sir[
[| (six[i]=="u"))

{int cod=sir[i];cod++;

sir[i]=cod;

}

cout<<sir;

}

SUBIECTUL IIT

1.
2. 100
3. Explicatii

il=="e")
i]=="o")

'\nl

) ;

n:=length(sir);
for i;=1 to . n do
if 51r[ ] in
[lal,lelllilllol,lul]
then
begin
cod:=ord (sir]|
sir[i]
end;
writeln (sir);
end.

:=char (cod) ;

Varianta PASCAL

program cinci;

var
sir:string[100];n,1i,cod:integer;
begin

write('sir=");readln(sir);

i]);cod:=cod+1;

Variabilele folosite au urmatoarele semnificatii: n-cate numere sunt in fisier; x-contine pe
rand fiecare numar din fisier; pozv-pozitia curenta in vectorul de afisare v; nrd-cati divizori
are fiecare numar x; d-contor pentru divizorii posibili. Pentru fiecare numar citit din fisier in
X, se initializeaza nrd cu valoarea 2(orice numar are cel putin 2 divizori) si se cauta divizorii
incepand cu 2 si pana la jumatatea numarului x. Daca nrdajunge cel putin la valoarea £,
atunci numarul xse depune in vpe pozitia pozv.

Varianta C/C++

#8§81H§§§§§tream.h>
{int n,i,x,k,v[100];
cout<<"k=";cin>>k;
ifstream f ("bac.txt"):;
f>>n;int pozv=-1;
for (i=1;i<=n;i++)
{f>>x%;
int nrd=2;

for (int d=2;d<=x/2 &&
nrd<k;d++)
if (x%d==0) nrd++;
if (nrd>=k) {pozv++;v[pozv]=x;}
f.close();
for (1i=0; i<=pozv;i++) cout<<v[i]<<"

LI
’

Varianta PASCAL

QﬁggB?%oEg?}ix,nrd,d,k:integer;

v:array[l..100] of integer;
f:text;
begin
write ('k=");readln (k) ;
assign(f, 'bac.txt') ;reset (f);
readln (f,n) ;pozv:=0;
for i:=1 to n do
begin
read (f, x) ;nrd:=2;d:=2;
while (d<=x/2) and (nrd<k) do
begin
if x mod d=0 then nrd:=nrd+l1;
d:=d+1;
end;

if nrd>=k then begin
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4,
a)
Varianta C/C++

void cifre (unsigned long nr,int
&nc, int &sc)

b)
int subp (unsigned long x)
{int nc, sc;
cifre(x,nc,sc);
int media=sc/nc;
int ok=0;
while (!ok && x)
{ int cif=x%10;
ok=cif==media;
x/=10;
}
return ok;

}

SUBIECTUL 1
1.c

2.

a)l

b) 60

¢)

citeste n
s<-0

nr<-0

repeta

daca n%2=0 atunci s<-s*10+n%10
sfarsit daca
n<-[n/10]

pana cand n=0

daca s#O atunci nr<—1
sfarsit daca
scrie nr
d)
Varianta C/C++
#include<iostream.h>
void main ()
{int n,s=0,nr=0;
cout<<"n=";cin>>n;
while (n!=0)

{if (n%2==0) s=s*10+n%10;

154

pozv:=pozv+l;
v[pozv] :=x;
end;
end;
close(f);
for 1:=1 to pozv do write(v[i],' ");
end.

Varianta PASCAL

procedure cifre(x:longint;
var nc,sc:integer);

function subp (x:1longint) :integer;
var nc,sc,media,cif,ok:integer;
begin
cifre(x,nc,sc);
media:=sc div nc;ok:=0;
while (ok=0) and (x>0) do
begin
cif:=x mod 10;
if cif=media then ok:=1;
x:=x div 10;
end;
subprog:=o0k;
end;

Varianta <46 neintensiv>

Varianta PASCAL
program doi;

var n,s,nr:integer;
begin
write('n="');readln(n);
s:=0;nr:=0;

while n<>0 do
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n=n/10;
}
if (s!=0)
cout<<nr;

}

nr=1;

SUBIECTUL II
.b

1
2
3
4

—_ o\ ®

5. Explicatii

begin

if n mod 2=0 then
n:=n div 10;

end;

if s<>0 then nr:=1;
write (nr);

s:=s*10+n mod 1

end.

0;

Sirul de lungime 7 este parcurs caracter cu caracter. Pentru fiecare vocala se afla codul
ASCII si se mareste cu o unitate. In sir, in locul vocalei se pune caracterul ce are noul cod

ORfindseTeingt
#include<iostream.h>
#include<string.h>
void main ()
{char sir[100];
cout<<"sir=";cin.getline(sir,100,
int n=strlen(sir);
for (int i=0;i<n;i++)
if ((sir[i]=="a )I\(
|| (sir[i ]—=' ")
[| (sir[i]=="u")

sir[i]=="e")
[ | (sir[i]=="o0")
)

{$nf [ spdesdr [1];codt+;

}

cout<<sir;

}

SUBIECTUL III

l.c

2. 1(7)=56, {(100)=10100
3. Explicatii

'\n’

) ;

Varianta PASCAL

program cinci;

var
sir:string[100];n,1i,cod:integer;
begin

write ('sir=");readln(sir);

n:=length(sir);
for i:=1 to n do
if sir[i] in
[lal’lel,'il,
then

'o"lu']

kP8di0ord (sir[i]) ;cod:=cod+1;
sir[i] :=char (cod) ;
end;

writeln (sir);

end.

Variabilele folosite au urmatoarele semnificatii: n-cate numere sunt in fisier; x-contine pe
rand fiecare numar din fisier; pozv-pozitia curenta in vectorul de afisare v; nrd-cati divizori
are fiecare numar x; d-contor pentru divizorii posibili. Pentru fiecare numar citit din fisier in
X, se initializeaza nrd cu valoarea 2(orice numar are cel putin 2 divizori) si se cauta divizorii
incepand cu 2 si pana la jumatatea numarului x. Daca nrdajunge cel putin la valoarea £,
atunci numarul xse depune in vpe pozitia pozv.

Varianta C/C++
#include<fstream.h>
vold main ()

{int n,1i,x,%k,v[100];
cout<<"k=";cin>>k;
ifstream f ("bac.txt"):;
f>>n;int pozv=-1;
for (i=1;i<=n;i++)

{f>>x%;

Varianta PASCAL

program trei;
var n,pozv,i,x,nrd,d,k:integer;

v:array[l..100] of integer;
f:text;
begin
write('k="');readln (k);
assign(f, 'bac.txt') ;reset (f);
readln (f,n) ;pozv:=0;
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int nrd=2;
for (int d=2;d<=x/2 &&
nrd<k;d++)
if (x%d==0) nrd++;
if (nrd>=k) {pozv++;v[pozv]=x;}
}
f.close();

for (i=0; i<=pozv;i++)
m.
r

}

cout<<v[i]<<"

4.

a)

Varianta C/C++

void cifre (unsigned long nr,int
&nc, int &sc)

b)

int subp (unsigned long x)
{int nc, sc;
cifre(x,nc,sc);
int media=sc/nc;
int ok=0;
while (!'ok && x)

{ int cif=x%10;

§§§E6§==media;
}

return ok;

}

SUBIECTUL 1

}.d
a)7
b) 60
c)
citeste n
max—0
cat timp n#0 executa
n—[n/10]
daca max<n%10 atunci
max«n%10
sfarsit daca

(numar natural)

sfarsit cat timp
scrie max
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for i:=1 to n do
begin
read (f, x) ;nrd:=2;d:=2;

while (d<=x/2) and (nrd<k) do
begin
if x mod d=0 then nrd:=nrd+1;
d:=d+1;
end;

if nrd>=k then begin
pozv:=pozv+l;
v[pozv] :=x;
end;

end;

close (f);

for i:=1 to pozv do write(v[i],"' ");

end.

Varianta PASCAL

procedure cifre(x:longint;
var nc,sc:integer);

function subp (x:1longint) :integer;
var nc,sc,media,cif,ok:integer;
begin

cifre(x,nc,sc);
media:=sc div nc;ok:=0;

while (ok=0) and (x>0) do

begin

%%féf§:ﬁggiéoéhen ok:=1;
X:=x div 10;

end;

subprog:=o0k;
end;

Varianta <47 intensiv>
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d)

Varianta C/C++
#include <iostream.h>
void main ()

{unsigned int n,max;

ﬁgggég”n=";cin>>n;
do
{ n/=10 ;
if (max<n%10)
max=n%10 ;
lwhile (n) ;
cout<<max;

}

SUBIECTUL I1

)6

3.1

4. C++: (f.a%k==0 && f.b%k==0)
5.

Varianta C/C++
#include<iostream.h>
void main ()
{unsigned
n,m,1i,j,al11][11],b[11][11];
cout<<"m=";cin>>m;
cout<<"n=";cin>>n;
for (i=1l;i<=m;i++)
for (j=1;j<=n;j++)
cin>>alil[j];
for (i=1;i<=n;i++)
for (J=1;j<=m;j++)
bli][Jl=al[j] [n-i+1];

for (i=1;i<=n;i++)
{cout<<endl;
for (j=1;j<=m; j++)
cout<<b[i] [FI<" ";

SUBIECTUL III
1.d

2. 168

3.

Varianta C/C++
#include<fstream.h>

fstream f (“bac.txt”,ios::in);
void main ()

{gnsfgned int n,x,y,9,k,nr=0,1;

cin>>k;
for (i=1;i<=n;i++)

Varianta PASCAL
program d2;

var n,max:word;
begin

mg%@gé;n=');readln(n);
repeat

n:=n div 10;

if max<n mod 10 then

max:=n mod 10;

until n=0;
writeln (max) ;

end.

Pascal: (f.a mod k=0) and (f.b mod k=0)

Varianta PASCAL

program cinci;

var n,m,i,Jj:byte;
a,b:array[1..10,1..10] of byte;

begin
write('m="');readln (m);
write('n="');readln (n);

for i:=1 to m do
for j:=1 to n do
readln(ali,j1)-
for i:=1 to n do
for j:=1 to m do
bli,jl:=al[j,n-1+1];
for i:=1 to n do
begin
writeln;
for j:=1 to m do write(b[i,3j],"'
")

end;

end.

Varianta PASCAL

program trei;
var n,i,x,vy,k,g,nr:integer;
f:text;

B€91Bn (£, "bac.txt’);
reset (f);
readln (f,n); readln(k);
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{f>>x ;
y=x; g=0 ;
while (y && !g)
{if (y%10==k) g=1;
y/=10;}
if (g) {cout<<x<<” “; nr++;}

f.close();
if (!nr) cout<<”NU”;
}

4.

a) C++ .
void cif(long nr, int &s)
b)
Varianta C/C++
#include<iostream.h>
void main ()
{long v[25];
int w[25],n,i,max=0,s;
cin>>n;
for (i=1l;i<=n;i++)
{cin>>v[1i];
s=0;
cif(v[il,s):
wl[il=s;
if (s>max) max=s;
}
for (i=1;i<=n;i++)
if (max==w[i])
cout<<v[i]<<” “;

SUBIECTUL 1
1.d
2.
a)7
b) 60
©)
citeste n (numar natural)
max<0
cat timp n#0 executa
n—[n/10]
daca max<n%10 atunci
max«ns10
sfarsit daca

158

nr:=0;
for i:=1 to n do
begin
read(f,x); y:=x;9:=0;
while (y<>0) and (g=0) do
begin
if y mod 10=k then g:=1;
y:=y div 10;
end;
if g=1 then begin
write(x,’ V‘);

inc (nr);
end;
end;
close(f);
if nr=0 then writeln (‘NU’);
end.

PASCAL procedure cif(nr:longint;var s:byte);

Varianta PASCAL

program patru;

var n,i,max,s:byte;
v:array[l..25] of longint;
w:array[l..25] of byte;

begin

readln (n) ;

max:=0;

for i:=1 to n do

begin

read(v[i]);
:=0;
cif(v[i],s);
wl[i] :=s;
if s>max then max:=s;

end;

for 1i:=1 to n do

if max=w[i] then

write(v([i]l,’ VY);
end.

Varianta <47 neintensiv>
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sfarsit cat timp
scrie max

d)
Varianta C/C++
#include <iostream.h>

Yﬁﬁgiaﬁéﬁ(int n,max;

cout<<”n=";cin>>n;

max=0;

do

{ n/=10 ;

if (max<n%10)
max=n%10 ;

lwhile (n) ;
cout<<max;

}
SUBIECTUL 11
1.c
2.b

3. acalaureat
4. C++: (f.a%k=—=0 & & f.b%k==0)
5.

Varianta C/C++
#include<iostream.h>
void main ()
{unsigned int
n,m,i,3j,k,al[l11][11],nr;
cout<<"m=";cin>>m;
cout<<"n=";cin>>n;
for (i=1l;i<=m;i++)
for (j=1;J<=n;j++)
cin>>alil[j]1;

nr=0;
for (i=m;i>=1;i--)
if (1%2)

{for (k=i;k<m-nr-1;k++)
for (3=1;j<=n;j++)
alk] [J1=alk+1][3];
nr++;}
eGP i=1;1<=m; i++)
{cout<<endl;
for (j=1;j<=n;j++)
cout<<al[il[jI<" ";

SUBIECTUL IIT
1.d

2. 168

Varianta PASCAL
program d2;

Bégiﬁ,max:word;
write('n="') ;readln(n);
max:=0;

repeat

n:=n div 10;

if max<n mod 10 then

max:=n mod 10;

until n=0;
writeln (max) ;
end.

Pascal: (f.a mod k=0) and (f.b mod k=0)

Varianta PASCAL
program cinci;
var n,m,1i,Jj,k,nr:byte;

ararray([1..10,1..10] of byte;

begin
write('m=");readln (m);
write ('n=");readln(n);

for i:=1 to m do
for j:=1 to n do
readln(ali,jl);
nr:=0;
for i:=m downto 1 do
if i mod 2=1 then
begin
for k:=i to m-nr-2 do
for j:=1 to n do
alk,jl:=alk+1l,3];
e%gc;:(nr);
dec (m, nr) ;
for i:=1 to m do
begin
writeln;

for j:=1 to n do write(ali,Jj],’

end;
end.

')
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3.

Varianta C/C++
#include<fstream.h>

fstream f (“bac.txt”,ios::in);
void main ()

{yg;ﬁgned int n,x,y,q9,k,nr=0,i;
cin>>k;
for (i=1;i<=n;i++)

{f>>x ;
y=x; g=0 ;
while (y && !Qg)
{if (y%10==k) g=1;
yv/=10;}
if (g) {cout<<x<<” “; nr++;}
1
f.close();

if (!nr) cout<<”NU”;
}

4.
a) C++ void cif(long nr, int &s)
b)
Varianta C/C++
finclude<iostream.h>
void main ()
{long v[25];
int w[25],n,i,max=0,s;
cin>>n;
for (i=1;i<=n;i++)
{cin>>v[i];
s=0;
cif(v[i],s);
wli]=s;
if (s>max) max=s;
}
FOF (maxiiaTii)
cout<<v[i]<<” “;
}

SUBIECTUL 1
1.a

221) 8, 905, 707, 801, 10001, 105
b) 101, 703, 209, 904
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Varianta PASCAL

program trei;

var n,i,x,vy,k,g,nr:integer;
f:text;

Q§§}8n(f,’bac.txt’);

reset (f);

readln (f,n); readln(k);
nr:=0;

for 1i:=1 to n do

begin

read(f,x); y:=x;9:=0;
while (y<>0) and (g=0) do
begin
if y mod 10=k then g:=1;
y:=y div 10;
end;
if g=1 then begin
write(x,’ Y);
inc (nr) ;
end;
end;
close(f);
if nr=0 then writeln ('NU’);
end.

PASCAL procedure cif(nr:longint;var s:byte);

Varianta PASCAL
program patru;
var n,i,max,s:byte;
v:array[l..25] of longint;
w:array[l..25] of byte;
begin
readln (n) ;
max:=0;
for 1i:=1 to n do
begin
read(v[i]);
:=0;
cif(v[il,s);

Y%l%§;§§ then max:=s;
end;
for i:=1 to n do
if max=w[i] then
write(v[i]l,’ VY);
end.

Varianta <48 intensiv>
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)
citeste n
i(—l
repeta
citeste x (numar natural)
nr<0
cat timp x>0 executa
nrnr*100+x%10
X [x/100]
sfarsit cat timp
cat timp nr>0 executa
Xex*10+nr%10
nr—[nr/10]
sfarsit cat timp
scrie x
1ei+l
pana cand i>n

d)

Varianta C/C++
#include <iostream.h>

void main ()

{unsigned int n,x,nr;
cout<<”n=";cin>>n;
for (i=1l;i<=n;i++)

(numar natural nenul)

{cin>>x;
nr=0;
while (x>0)
{nr=nr*100+x%10;
x/=100;
}
while{p¥ald10;
nr/=10;
}
cout<<x;
}
}
SUBIECTUL 11
3.3
4. sqrt(a.x*a.xta.y*a.y)
5.

Varianta C/C++
#include<iostream.h>
void main ()
{unsigned int n,i,3j,al[l10][10];
cout<<"n=";cin>>n;
for (i=1l;i<=n;i++)
for (3=1;j<=n;j++)
alil[J]1=2*((i-1)*n+3);
for (i=1;i<=n;i++)
{cout<<endl;

Varianta PASCAL
program d2;

var n,x,nr:word;
begin
write ('n="') ;readln(n);
for i:=1 to n do
begin

readln (x) ;

nr:=0;

while x>0 do

begin

nr:=nr*100+x%10;

endi=x div 100;
while nr>0 do
begin
X:=x*10+nr%10;
nr:=nr div 10;

end;
write(x,’ V);
end;
end.
Varianta PASCAL

program cinci;
var n,i,j:byte;

atarray([1..10,1..10]
begin
write('n=");readln(n);

for i:=1 to n do
for j:=1 to n do
ali,j]:=2%((i-1)*n+Jj);
for i:=1 to n do

of byte;

161



Bacalaureat 2008 — Modele de rezolvare

for (j=1;j<=n;j++)
cout<<al[il[jI<k" ";

SUBIECTUL III
l.c

2. M1, M3, M2, M4
3.
a)
Varianta C/C++

int div(unsigned int x,unsigned int

Y)
{while (x!=y)
if (x>y) x=x-y;
else y=y—-x;
return x ; }

b)

Varianta C/C++
#include<iostream.h>

void main ()

{unsigned int n,a,b,i,x=0,v[100];
cin>>a>>b>>n;

if (a>b) {a=a+b;b=a-b;a=a-b;}
for (i=a;i<=b;i++)
if (div(i,n)==1) v[++x]=i;

for (i=1l;i<=x;i++)
cout<<v[i]<<” “;

4.

arianta C/C++
include<fstream.h>

void main ()

{unsigned int v[5000],n,i,x,a,j,nr;
fstream f (“bac.in”,ios::in);
fstream g(“bac.out”,ios::out);
f>>n;
for (i=1;i<=n;i++)

f>>v[i];
do
{x=1;
for (i=1l;i<=n-1;i++)
if (v[i]>v[i+1])
{a=v[i];vI[i]=v[i+1l];v[i+1l]=a;
x=0;}
}while (x==1);
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begin

writeln;

for j:=1 to n do write(ali,J]," ");
end;
end.

Varianta PASCAL
function divl (x,y :byte)
begin
while x<>y do
if x>y then x:=x-y;
else y:=y-x%;

:byte ;

divl:=x;
end;
Varianta PASCAL

program trei;
var n,i,a,b,x:integer;
v:array[l..100] of byte;
begin
readln(a,b,n);
if a>b then
begin
a:=atb;
b:=a-b;
a:=a-b;
end;
for i:=a to b do
if divl(i,n)=1 then begin
inc (x);
vix]:=1i;
end;
for 1i:=1 to x do
write(vI[i]l,’ V)
end.

Varianta PASCAL

program patru;
var n,i,a,j,nr:word;
x:Boolean;
v:array[l..5000] of word;
f,g:text;
begin
assign(f, "bac.in’);
assign(g,’bac.out’);
readln (f,n);
for i:=1 to n do
read (f,v[i]);
repeat
x:=true;
for i:=1 to n-1 do
if v[i]l>v[i+1l] then

reset (f);
rewrite(qg);
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i=1;
while (i<=n)
{nr=1;
Jj=i+1;
while (v[j]==v[i]&&j<=n)
{j++;nr++;}
ifl(nr=: ) g<<v[i]<<” V%,
i=3;
}
f.close();
g.close();

}

SUBIECTUL I

1.a

2.

a) 8, 905, 707, 801, 10001, 105
b) 101, 703, 209, 904

©)

citeste n (numar natural nenul)

i(*l

repeta

citeste x (numar natural)

nr<0

cat timp x>0 executa
nr«nr*100+x%10
X [x/100]

sfarsit cat timp

cat timp nr>0 executa
Xex*10+nr%10
nr—[nr/10]

sfarsit cat timp

scrie x

1ei+l

5§na cand i>n

Varianta C/C++
#include <iostream.h>
void main ()

{unsigned int n,x,nr;
cout<<”n=";cin>>n;
for (i=1;i<=n;i++)

{cin>>x;

nr=0;

while (x>0)
{nr=nr*100+x%10;

}X/=100;

while (nr>0)
{x=x*10+nr%10;

begin

a:=v[il;v[i]:=v[i+l];vI[i+1l]:=a;
x:=false;
end;
until x=true;
i:=1;
while i<=n do
begin
nr:=1; j:=i+1;
while (j<=n) and (v[j]l=vI[i]) do
begin
inc(j);inc (nr);
end;
if nr=1 then write(g,vI[i],’” Y);
end;
close(f); close(qg);
end.

Varianta <48 neintensiv>

Varianta PASCAL
program d2;
var n,x,nr:word;
begin
write('n="') ;readln(n);
for i:=1 to n do
begin

readln (x) ;

nr:=0;

while x>0 do

beﬁ%@znr*100+x%10;
X:=x div 100;
end;
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nr/=10;
}
cout<<x;

}

SUBIECTUL 11
.d

.a
3
. sqrt(a.x*a.x+a.y*a.y)
5.

Varianta C/C++

#include<iostream.h>
void main ()
{unsigned int n,i,3j,al[l10][10];
cout<<"n=";cin>>n;
for (i=1;i<=n;i++)
for (3=1;j<=n;j++)
alil [J1=2*((i-1)*n+3);
for (i=1;i<=n;i++)
{cout<<endl;
for (j=1;j<=n;j++)
cout<<al[il[jI<<" ";

1
2
3
4

SUBIECTUL III
1.c

2. M1, M3, M2, M4
3.
a)

Varianta C/C++

int div(unsigned int x,unsigned int

v)
{while (x!=y)

if (x>y) x

b)
Varianta C/C++

#include<iostream.h>
void main ()

{unsigned int n,a,b,i,x=0,v[100];

cin>>a>>b>>n;
if (a>b) {a=a+b;b=a-b;a=a-b;}
for (i=a;i<=b;i++)
if (diy(i,n)==
for (i=1;1<=x;1++
cout<<v[i]<<” %;

1
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}) v[++x]=1;

while nr>0 do
begin
x:=x*10+nr%10;
nr:=nr div 10;
end;
write(x,’ V)
end;
end.

Varianta PASCAL

program cinci;
var n,i,j:byte;

ararray[1..10,1..10] of byte;

begin
write('n='");readln (n);
for 1i:=1 to n do

for j:=1 to n do

ali,jl:=2*((i-1)*n+j);
for i:=1 to n do
begin
writeln;
for j:=1 to n do write(ali,J],'
end;
end.
Varianta PASCAL
function divl (x,y :byte) :byte
begin

while x<>y do

if x>y then x:=x-y;
else y:=y-X;

divl:=x;
end;
Varianta PASCAL

program trei;

var n,i,a,b,x:integer;
viarray[l..100] of byte;

begin

readln(a,b,n);

if a>b then

begin
a:=

atb;
b:=a-b;
a:=a-b;

’

')
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4.

Varianta C/C++

#include<fstream.h>

volid main ()

{unsigned int v[5000],n,1i,x,a,j,nr;
fstream f (“bac.in”,ios::in);
fstream g (“bac.out”,ios::out);
f>>n;
for (i=1;i<=n;i++)

£>>vI[i];
o

{x=1;
for (i=1l;i<=n-1;1i++)
if (v[i]>v[i+1])
{a=v[i];vI[i]=v[i+1l];v[i+1l]=a;
x=0;}
}while (x==1);
i=1;
while (i<=n)
{nr=1;
J=i+1;
while (v[j]==v[i]&&j<=n)
{3++;nr++; 1}
if (nr==1) g<<v[i]<” %;
i=3;
}
f.close();
g.close();

}

SUBIECTUL I
1.b

2.

a) 204

b) 90807

©)

citeste x (numar natural nenul)

%egeta
kek*10+x%10
x—[x/10]

end;
for i:=a to b do
if divl(i,n)=1 then begin

inc (x) ;
viix]:=1i;
end;

for i:=1 to x do
write(v[i],’ “);
end.

Varianta PASCAL
program patru;
var n,i,a,j,nr:word;
x:Boolean;
v:array[l..5000] of word;
f,g:text;
begin
assign(f,’bac.in’); reset(f);
assign (g, ’bac.out’); rewrite(qg);
readln (f,n) ;
for i:=1 to n do
read (f,v[i]);
repeat
x:=true;
for i:=1 to n-1 do
if v[i]l>v[i+1l] then
begin

a:=v[i];v[i]:=v[i+l];vI[i+1l]:=a;
x:=false;
end;
until x=true;
i:=1;
while i<=n do
begin
nr:=1; j:=i+1;
while (j<=n) and (v[jl=vI[i]) do
begin
inc(j);inc (nr);
end;
if nr=1 then write(g,vI[i],’” Y);
end;
close(f); close(q);

end.

Varianta <49 intensiv>
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pana cand x=0
repeta
X—x*10+k%10
k—[k/100]
pana cand k=0
scrie x
d)
Varianta C/C++
#include <iostream.h>
void main ()
{unsigned int x,k;
cout<<”x=";cin>>x;
k=0;
while (x)
{k=k*10+x%10;
x=x/10;

cout<<x;

}

SUBIECTUL 11
1.d
2.¢

3: (omed ktx.med2)/2
5,

Varianta C/C++
#include<iostream.h>
#include<string.h>
void main ()
{char s[21],t[21],pl[]="aeiou”;
int 1i;
cin.get (s,21);
strepy (t,””) ;
for (i=0;i<strlen(s);i++)

Lo dphespripes{d))
cout<<t;
}

SUBIECTUL III
1.c

2.4

3.

Varianta C/C++

$inglpdesjpstream. h>

{unsigned int a,b,n,i,x=0,v[100];
cin>>a>>b>>n;
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Varianta PASCAL

program d2;
var x,k:word;
begin

write ('x="') ;readln (x

k:=0;
while x<>0 do
begin
k:=k*10+x mod 10;
X:=x div 10;
end;
while k<>0 do
begin
x:=x*10+k mod 10;
k:=k div 100;
end;
writeln (x) ;
end.

Varianta PASCAL
program cinci;
var s,t:string[20];
begin
readln(s) ;
t:="";
for i:=1 to length
if (s[il]l='a'") or
(s[i]="1") or (sl

cisiliy;)  then

write (t);
end.

Varianta PASCAL

PLeILaR, hreis:word;
v:array[l..100]
begin

) ;

(s) do
(s[il="e")
i]="0o’) or
of word;

or



Bacalaureat 2008 — Modele de rezolvare

if (a>b) {a=a+b;b=a-b;a=a-b;}
while (a%n) a++;
i=a/n;
while (i*n<=b)
{v[++x]=1i*n;
i++;
1
if (!x) cout<<”NU”;
else
for (i=1;i<=x;i++)
cout<<v[i]<<” %;
}
4.
a)

Varianta C/C++

void cmax(unsigned int a, unsigned int &b)
b)

Varianta C/C++

#include<fstream.h>
fstream f (“bac.txt”,ios::in);

void cmax(unsigned int a, unsigned int &b)
{unsigned int max=0;
while (a)
{if (a%10>max) max=a%10;
a/=10;
}
b=max;

}

void main ()

tupgigneqeing, x,p=0,b;;
{cmax (x,Db) ;
if (b>p) p=b;
}

cout<<p;

}

readln (a,b,n);

x:=0;

if a>b then
begin
a:=atb;b:=a-b;a:=a-b;
end;

while a mod n<>0 do inc(a);
i:=a div n;
while i*n<=b do
begin
if i*n>=a then
begin
inc(x) ;
v[x]:=1i*n;
end;
inc (i) ;
end;
if x=0 then writeln (‘NU’)

elggr i:=1 to x do
write(v[i]," Y):
end.

Varianta PASCAL
procedure cmax(a:word; var b:word);

Varianta PASCAL
program patru;
var xX,p,b:word;
f:text;
procedure cmax(a:word; var b:word);
var max:word;
begin
max:=0;
while a<>0 do
begin
if a mod 10>max then max:=a mod 10;
a:=a div 10;
end;
b:=makx;
end;
begin
assign(f, "bac.txt’);
reset (f);
p:=0;
while not (eof (f)) do
begin
read (f, x);
cmax (x,b) ;
if b>p then p:=b;
end;

it ;
wr .e(p)
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SUBIECTUL 1
1.b
2.

B) 20407
©)

citeste x (numar natural nenul)
k‘*o
repeta
kek*10+x%10
Xe[x/10]
pana cand x=0
repeta
X—xX*10+k%10
k—[k/100]

papaccand k=0
d)
Varianta C/C++
#include <iostream.h>
void main ()
{unsigned int x,k;
cout<<”x=";cin>>x;
k=0;
while (x)
{k=k*10+x%10;
x=x/10;
}
while (k)
{x=x*10+k%10;
k=k/100;
}
cout<<x;

}

SUBIECTUL 11
1.d
2.¢

3: (x.medl+x.med2)/2

S.

Varianta C/C++
#include<iostream.h>
#include<string.h>
void main ()
{char s[21],t[21],pl[]="aeiou”;
int 1i;
cin.get(s,21);
strcpy(t,””);
for (i=0;i<strlen(s);i++)
if (strchr(p,s[i]))
strncat (t,s+1i,1);
cout<<t;

}
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Varianta <49 neintensiv>

Varianta PASCAL
program d2;
var x,k:word;
begin
write('x="');readln (x);
k:=0;
while x<>0 do
begin
k:=k*10+x mod 10;
xX:=x div 10;
end;
while k<>0 do
begin
x:=x*10+k mod 10;
k:=k div 100;
end;
writeln (x);
end.

Varianta PASCAL
program cinci;
var s,t:string[20];
begin
readln(s) ;
t:="";
for i:=1 to length(s) do
if (s[i]="a’) or (s[i]='e’) or
(s[i]='1i") or (s[i]='o’) or

u’) then
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SUBIECTUL III
1.c

2.4

3.

Varianta C/C++
#include<iostream.h>

volid main ()

{unsigned int a,b,n,i,x=0,v[100];
cin>>a>>b>>n;

if (a>b) {a=a+b;b=a-b;a=a-b;}
while (a%n) a++;
i=a/n;
while (i*n<=Db)
{v[++x]=1*n;
i++;
}
if (!x) cout<<”NU”;
el%%r (1=1; 1i<=x;1++)
cout<<v[i]<<” %;

4.

a)

Varianta C/C++

void cmax(unsigned int a, unsigned int &b)
b)

Varianta C/C++

#include<fstream.h>

fstream f (“bac.txt”,ios::in);

void cmax (unsigned int a, unsigned
int &b)

{unsi?ne? int max=0;
e (a

whi
{if (a%1l0>max) max=a%1l0;
a/=10;
}
b=max;

}

void main ()
{unsigned int x,p=0,b;;
while (f>>x)
{cmax (x,Db) ;
if (b>p) p=b;
}
cout<<p;
}

Varianta PASCAL
program trei;
var a,b,n,i,x:word;
v:array[l..100]
begin
readln(a,b,n);
x:=0;
if a>b then
begin
:=atb;b:=a-b;a:=a-b;
end;
while a mod n<>0 do inc(a);
i:=a div n;

of word;

wgile i*n<=b do
Egin

if i*n>=a then
begin
inc (x);
v[ix]:=1i*n;
end;
inc (1) ;
end;
if x=0 then writeln (‘NU’)
else
for i:=1 to x do
write(v[i],” Y);
end.

Varianta PASCAL
procedure cmax(a:word; var b:word);

Varianta PASCAL
program patru;
var x,p,b:word;
f:text;

procedure cmax (a:word; var b:word);
var max:word;

begin

max:=0;

while a<>0 do

begin
if a mod 10>max then max:=a mod
10;
a:=a div 10;
end;

b:=max;

end;
begin
assign(f, "bac.txt’);
reset (f) ;
p:=0;
while not (eof (f)) do
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SUBIECTUL 1

begin
read (f, x) ;
cmax (x,b) ;
if b>p then p:=b;
end;
write (p);

end.

Varianta <50>

1.b
2.a2)2

b) Se poate citi orice set de patru valori care contine la cifra zecilor cifra 9. Exemplu: 19,

192, 396, 999
€) i1
executa
citeste x
c«[x/101%10
daca c<k atunci

k<—c
iei+l
cat timp i<=n
scrie k
d) Varianta C/C++

#include<iostream.h>
void main ()
{
unsigned int n,k,x,c;
cout<<"n=";cin>>n;
k=9;
for(int i=1;i<=n;i++)
{
cout<<"x=";cin>>x;
c=(x/10)%10;
if (c<k)
k=c;
}
cout<<k;
}

SUBIECTUL II

d)Varianta PASCAL

program exp;
var n,k,c,i,x:integer;

begin
write ('n=");readln(n);
k:=9;
for 1i:=1 to n do
begin
write('x="');readln (x);
c:=(x div 10) mod 10;
if c<k then
k:=c;
end;
writeln (k) ;
end.

1. apentru intensiv si neintensiv
2. dpentru neintensiv §i intensiv

3.6 noduri, adic dacele noduri care sunt si frunze (9, 10, 6, 7, 8, 4)

4. Varianta C/C++
Intensiv: Ultima cifra este 5. Orice
numar impar inmultit cu 5, va
avea ultima cifras.
Neintensiv: Variabila ava re tine
caracterul ‘r’
5. Varianta C/C++
Se cautain sir prima aparitie a unei vocale
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Varianta PASCAL
Intensiv: Ultima cifra este 5. Orice
numadr impar inmultit cu 5,
va avea ultima cifra5.
Neintensiv: Variabila ava re tine

caracterul ‘1’
Varianta PASCAL

Se cautdin sir prima aparitie a unei vocale
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dupacare se elimin afolosind un sir auxiliar | dupa care se elimina folosind un sir
m. Algoritmul se repetapentru ultima apari tie | auxiliar m. Algoritmul se repetd pentru
a unei vocale parcurgand sirul de la sfarsit la | ultima aparitie a unei vocale parcurgand
inceput. sirul de la sfarsit la inceput.
#include<iostream.h> program bacsir;
#include<string.h> type litere=set of 'a'..'z';
void main () var voc:litere;
{ s:string[20];
char s[21],*p, voc[]l="aeiou",m[21]; i:byte;
cout<<"dati sirul ";cin>>s; ok:boolean;
int ok=1; begin
for (int 1=0;i<strlen(s) &&ok;i++) voc:=["a','e','1i"'",'0"','u'];
if (strchr (voc,s[i])) write('s="');readln(s);
ok=0; i:=1;
m[0]=0; ok:=true;
strncat (m,s,i-1); while (i<=length(s)) and
SEFERY (LT 7 (ok=trpg); do
ok=1; if s[i] in voc then
for (i=strlen(s)-1;i>=0&&ok;1i--) begin
if (strchr (voc,s[1])) delete(s,i,1);
ok=0; ok:=false;
m[0]=0; end;
strncat (m,s,i+1); i:=1i+1;
strcat (m, s+i+2); end;
strcpy (s, m) ; i:=length(s);
cout<<s; ok:=true;
} while (i>=1) and (ok=true) do
begin
if s[i] in voc then
begin
delete(s,i,1);
ok:=false;
end;
i:=i-1;
end;
write(s);
end.
SUBIECTUL III
1. bpentru intensiv §i neintensiv
2. 332321
3. Varianta C/C++ Varianta PASCAL
3.a unsigned int div (unsigned | function
int x, unsigned int vy) divl (x,y:integer) :boolean;
{ begin
if (x%y==0) if x mod y=0 then
return 1; divl:=true
return 0; else
} divl:=false;
end;

3.b. Se citesc cu validare toate cele trei numere pentru a indeplini conditia ca ele safie
formate din maxim trei cifre. Dacaa fost citit avaloarea Iu1 a>b, se va efectua

interschimbarea celor douavalori. Pentru intervalul inchis [a,b] se parcurge cu un for
171
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multimea numerelor, iar cele care sunt divizori ale lui nvor fi introduse in vectorul vpe

pozitia k.
#include<iostream.h>
unsigned int div(unsigned int x,
unsigned int vy)

{1 f (x3y==0)
return 1;
return 0;
}
void main ()

{

unsigned int v[500],a,b,n,k,1i;

do

{
cout<<"n=";cin>>n;
cout<<"a=";cin>>a;
cout<<"b=";cin>>b;

%hile(a>999||b>999||n>999);
if (b<a)
{
unsigned int aux=a;
a=b;
b=aux;
}
k=0;
for (i=a;i<=b;i++)
if(div(n,i))
v[++k]=1i;
for (i=1;i<=k;i++)
cout<<v[i]<<" ";

4) Varianta C/C++

Se utilizeaza un vector de 10000 de elemente care se initializeaza cu 0. Odata citit un numar
X 1 se semnaleaza aparitia un vectorul caracteristic. Pentru elementele care au fost citite de

program bac;
var v:array[l..500] of word;
i,n,aux,a,b, k:word;

function divl (x,y:word) :boolean;
begin
if x mod y=0 then
divl:=true
else
divl:=false;

end;
begin
repeat
write('n="');readln(n);
write('a=");readln(a);
write ('b=") ;readln (b);

until (a<=999) or (b<=999) or
(n<=999) ;

if b<a then

begin
aux:=a;
a:=b;
b:=aux;
end;
k:=0;

for i:=a to b do
if divl(n,i)=true then
begin
k:=k+1;
v[ik]:=1i;
end;
for 1i:=1 to k do
write(v([i]l,"' ");

end.

| Varianta PASCAL

mai multe ori valoarea din vector>=2. Doar acele valori vor f1 afisate in fisier.

#include<fstream.h>

v01égmal
{
for (int 1i=0;1<10000;i++)
v[i]1=0;
ifstream f ("bac.in");
ofstream g ("bac.out");
f>>n;
for (i=1;i<=n; i++)
{
f>>x;
vIx]++;
}
for (1=0;1<10000; 1++)
if(v[i]>=2)
g<<i<<" ";

unsigned %?t n,v[10000],x;
n
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program bac2;

var 355f%é§?%?g%6600] of integer;

f,g:text;
begin
for i:=1 to 10000 do
v[i]:=0;

assign(f, 'bac.in') ;reset (f);
assign (g, 'bac.out') ;rewrite(qg);
readln (f,n);

for i:=1 to n do

begin
read (f, x);
vix]:i=vx]+1l;
end;

for i:=1 to 10000 do
if v[i]>=2 then
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f.close(); write(g,1i," ');
g.close(); close (g);
} close (f);
end.
Varianta <51>

SUBIECTUL I
1.d
2.2a) 4220
b) Orice numadr format numai din cifre pare cu ultima cifradiferit ade 0: 2468
¢)

citeste x
(numar natural nenul)

z 0
cat timp x#0 executa
c—x%10
daca c¢%2#0 atunci
z—2z*10+c-1

altfel
z—z*10+c
sfarsit daca
X—[x/10]
sfarsit cat timp
scrie z
d) Varianta C/C++ Varianta PASCAL
#include<iostream.h> program bac;
unsigned int x,z,c; var x,z:word;
void main () c:byte;
{ begin
cin>>x; readln (x) ;
do{ repeat
c=x%10; c:=x mod 10;
if (c%2==1) if ¢ mod 2=1 then
z=z*104+c-1; z:=z*10+c-1
else else
z=z*10+c; z:=2*10+c;
x=x/10; x:=x div 10;
}while (x) ; until x=0;
cout<<z;!} end’riteln(z);
SUBIECTUL 11
1.a pentru C/C++ | b pentru Pascal
2.d
3.12
4. Pentru intensiv Pentru neintensiv
6 muchii Radacina: nodul 2
Noduri terminale: 1, 4, 5, 8,10
5. Pentru intensiv Pentru neintensiv
Se construieste sirul slastfel: parcurgand sirul s | Presupunem ca sirul este format numai
incepand cu primul caracter, astfel incat fiecare | din litere si spatii. Parcurgem sirul si
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caracter din sirul sdin pozitia i se adauga de i+1 | pentru fiecare caracter verificam dacanu
ori la sirul s1. este contrazisdpresupunerea ini tiala.
Varianta C/C++ Varianta PASCAL
Program intensiv Program intensiv
finclude<iostream.h> program bac;
#include<string.h> var s:string[52];
char s[53],s1[255]; sl:string;
void main () i,J:byte;
{ begin
cout<<"dati sirul"; write('dati sirul'):;
cin.get (s, 53); readln (s);
for(int 1i=0;i<strlen(s)-1; 1i=i+2) i:=1;
for(int j=1;j<=s[i+1]-48;j++) while (i<length(s)) do
strncat(sl,s+i,1); begin
cout<<sl<<endl; for j:=1 to ord(s[i+l])-48 do
} sl:=sl+s[i];
1:=1+2;
wr§RE8in (s1)
end.
Varianta C/C++ Varianta PASCAL
Pentru neintensiv Pentru neintensiv
#include<iostream.h> program bac;
#include<ctype.h> type mult=set of 'A'..'z';
#include<string.h> var s:string[30];
char s[31]; m:mult;
int k; i:byte;
void main () k:boolean;
{ cout<<mdati sirul"; begdlyin (s);
cin.get (s,31); k:=true;
for(int 1=0;i<strlen(s);i++) m:=['A'..'2','a'..'z'];
if(!isalpha(s[i]) &&s[i]!=" ") for 1i:=1 to length (s) do
k=1; if (not(s[i] in m)) and
if (k) (s[i1]<>" ") then
cout<<"NU"; k:=false;
else if k=false then
cout<<"DA"; writeln ('NU")
} else
writeln ('DA");
end.
SUBIECTUL III
1.a

2. Numarul de permutéri pentru un numar de 8 cifre este 8! Din acesta se scade numarul de
configuratii cu cifra 0 pe prima pozitie, adica7!. Se ob tin 8!-7! numere cu exact 8§ cifre.
81-71=35280

3. pentru intensiv: pentru neintensiv:

Calculam distantele Intre punctele citite prin | Initializam variabila locald dcu valoarea 2. Cat
apeluri ale functiei dist2 si le introducem in timp dnu divide num arul acre stem valoarea lui
vectoryl a. Dacgpunctele citjte reprezint a sbf 11 glrea din struc a repetitivain

var urile unui patrat, atunci in vector ar Varla a re tine primul numar prim care
trebui sdaavem 4 valori egale cu minimul din | divide pe a.
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vector, corespunzatoare laturilor si 2 valori
corespunzatoare celor doua diagonale, egale
cu maximul din vector.

Varianta C/C++

a) Pentru intensiv

unsigned long dist2 (int xa,int ya,int
xb,int yb)

{return pow(xb-xa,?2)+pow(yb-va,?2);

}

b)

#include<iostream.h>

#include<math.h>

int xa,xb,xc,xd,vya,yb,yc,yd;

unsigned long al[6],min,max,kl=1,k2=1;
unsigned long dist2 (int xa,int ya,int
xb,int yb)

{return pow (xb-xa,2) +pow (yb-vya, 2) ;

}

void main ()
{cin>>xa>>ya>>xb>>yb>>xc>>ye>>xd>>yd;

al[0]=dist2 (xa,ya,xb,yb);
al[l]l=dist2(xa,ya,xc,yc);
al[2]=dist2 (xa,ya,xd,yd);
a[3]=dist2 (xb, yb,xc,yc);
al[4]1=dist2 (xb, yb,xd, yd) ;
a[5]=dist2 (xc,yc,xd,yd);
min=al[0];
max=al[0];

for (int i=1;i<=5;i++)
{if (min>a[i])
{min=al[i];
kl=1;
}
else
if (min==af[il])
kl1++;
if (max<al[i]
{max=al[i
k2=1;
}

192 (ma

)
1;

’

==alil])
k2++;
}
if(kl!=4]|k2!=2)
cout<<"NU";
else
COut<<"DA";

Varianta PASCAL

a) Pentru intensiv

function

dist2 (xa,ya,xb,yb:integer)

begin
dist2:=sqgr (xb-xa) +sqr (yb-vya)

end;

b)
program bac;
var

’

:longint;

xa,ya, xb, yb,xc,yc,xd,yd, kl,k2,i:integer;

min,max:longint;

azarray[l..6] of longint;
function
dist2 (xa,ya,xb,yb:integer) :longint;
begin

dist2:=sqgr (xb-xa) +sqgr (yb-vya)
end;

begin
readln (xa) ; readln (y
readln (yb) ; readln (x
readln (xd) ; readln (yd) ;
al[l]:=dist2(xa,ya,xb,yb) ;
al2] :=dist2(xa,ya,xc,yc);
a[3]:=dist2(xa,ya,xd,yd);
al4]:=dist2 (xb,yb,xc,yc);
al[5]:=dist2 (xb, yb,xd,yd);
1: )

al[6]:=dist2 (xc,yc,xd, yd
min:=a[l];kl:=1;
max:=al[l]; k2:=1;
for i:=2 to 6 do
begin
if min>al[i]
begin
min:=al[i];
kl:=1;
end
else

L pinge il

if max<a[i] then

’

then

then

begin
max:=al[i];
k2:=1;
end
else
if max=al[i]
k2:=k2+1;

then

end;
if (kl<>4) or
writeln ('NU")
else
writeln ('DA');

(k2<>2) then

’
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Pentru neintensiv:

end.

Pentru neintensiv:

a)

unsigned int divizor (unsigned int k)

a)
function divizor (k:word) :word;

{unsigned int d=2; vag d:word;
while (k%d) egin
d++; d:fZ;
return d; while (k mod d<>0) do
} d:=d+1;
divizor:=d;
end;

b) b)

#include<fstream.h>
unsigned int k,n,s;
unsigned int divizor (unsigned int a)

{yRsiengdqynt d=2;
d++;
return d;

}

void main ()
{
ifstream f ("date.in");
f>>n;
for (int i=1;i<=n;i++)
{ £>>k;
s+=divizor (k) ;

}

f.close();
cout<<s;

4. Pentru intensiv:

Pentru fiecare element din vector din pozitia
i se verificaparitatea elementelor incepand
cu pozitia i+1 gi se afigeazicele care au
aceeasi paritate cu ali].

Varianta C/C++
Program intensiv

#include<fstream.h>
unsigned int afl101],n,k;
void main ()

{
ifstream f ("date.in");
f>>n;
for(int i=1l;i<=n;i++)

>> i];
f.clgse?g}]

for (i=1;i<n;i++)
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program bac;
var k,s:word;
n,i:byte;

funcfi58XBivizor (k:word) :word;
var d:word;

begin
d:=2;
while (k mod d<>0) do

d:=d+1;

divizor:=d;

end;

begin
assign(f, 'date.in');
reset (f);

readln (f,n);
for 1i:=1 to n do
begin
read (f, k) ;
s:=s+divizor (k) ;
end;
close(f);
writeln(s);
end.

Pentru neintensiv:
Am folosit o functie recursiva pentru aflarea
valorii expresiei E(x).

Varianta PASCAL

Program intensiv

program bac;

var n,1i,Jj:byte;
ararray [1..101]
f:text;
t:boolean;

begin

assign(f, 'date.in'");

of word;

reset (f);
readln (f,n);

for i:=1 to n do
read (f,al[i]);
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for (int j=i+1;]j<=n;j++)
if((a[i]%2==a[]1%2)
{cout<<a[i]<<" "<<a[jl<<endl;
k=1;
}
if('k)
cout<<"Q";

Program neintensiv
#include<iostream.h>
#include<math.h>

unsigned int n;
int a[l1l0],x;

long suma (int k)

{

if (k==n)
return alk];
else

return alk]*pow(x,n-k)+suma (k+1) ;
}
void main ()

{

do{
cout<<"n=";
}while (n>9) ;
for(int i=0;i<=n;i++)
{
cout<<"a["<<i" ] =";
cin>>alil]l;
}
do{
cout<<"x="; cin>>x;
}while (x<-9] |x>9) ;
cout<<suma (0) ;

cin>>n;

SUBIECTUL 1
1.a
2.a)2

close(f);
for i:=1 to n-1 do
for j:=i+1 to n do

if (a[i] mod 2= a[j] mod 2) then
begin
writeln (ali],' ', al3jl);
t:=true;
end;

if t=false then
writeln('0"'");
end.

Program neintensiv

Program bac;

var a:array([0..9]
n,i:byte;
xX:integer;

function suma (k:byte) :longint;

of integer;

var p;longint;
begin
if k=n then
suma:=al[n]
else
begin
p:=1;
for i:=1 to n-k do
p:=p*x;
suma:=a k] *ptsuma (k+1) ;
end;
end;
begin
repeat
write('n=");
readln (n);
until (n<=9) ;
for 1:=0 to n do
begin
write('al[',1,"']=");
readln(ali]);

end;
write ('x=");
readln (x) ;

writeln (suma(0)) ;

end.

Varianta <52>

b) 13 48 625 19 (un numar de forma 2*4+x, un numar de forma5*4+y si inca doua numere)

C)citeste n

d <-0
c <=0
i <=1
executa

citeste x
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cat timp x%2=0 executa

X <- [x/2]; d <- d+1
cat timp x%5=0

X <- [x/5]; ¢ <- c+1
i<-i+1

cat timp i<n
daca c<d atunci
scrie c
altfel
scrie d

d) #include<iostream.h>
int n,d,c,i,x;

void main ()

{

printf (“%d n="); //cout<<"n=";

scanf (“%d”, &n); //cin>>n;
d=0;
c=0;

f?r(i=1; i<=n; i++)

printf (“&d x="); //cout<<"x=";

scanf (“%d”, &x); //cin>>x;
while (x%2==0)
{
x=x/2;
d++;
}
while (x%5==0)
{
x=x/5;
ct+;
}
}
1if (c<d)
printf (“%d”,c); //cout<<c;
else
printf (“%d”,d); //cout<<d;

}

SUBIECTUL II
1.a)

3:9)

4. Pentru intensiv se sterge primul nod al
listei

5. Pentru intensiv

Se citesc ncuvinte si pentru fiecare cuvant
citit se verifica dac a contine cel putin o
consoana, in caz contrar se numaracuvantul
respectiv. S-a folosit un vector b[] care a fost
initializat cu vocale.

Program bac;

var n,d,c,i,x: integer;

begin

Write('n= ‘); read(n);
d:=0; c:=0;
for i:=1 to n do
begin

Write ('x= V) ;read(x);

Whégenx mod 2 =0 do
x:=x div 2;

d:=d+1;
end;
While x mod 5=0 do
begin
x:=x div 5
c:=c+1;
end;
end;
if c<d then
Write (c)

else,
Write (d);
end.

Pentru neintensiv 1 2 5

Pentru neintensiv

Se desparte sirul in cuvinte folosind
separatorul spatiu. Se foloseste un vector
b[] in care este copiat primul caracter din
fiecare cuvant.

PasimGifedisiv

#include <iostream.h>
#include <string.h>
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program bac;
type litere=set of
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void main ( ) var voc:litere;
{char s[101], b[]="aeiou"; s:string[20];
int n, i, nr=0; i,n,j:byte;
printf (“%d n="); //cout<<"n="; t:boolean;
scanf (“%d”, &n); //cin>>n; nr:byte;
for (i=1; i<=n; 1i++) begin
{printf (“s= ”); //cout<<"s="; voc:=["a','e','i','o"','u'l;
scanf (“%c”,s); //cin>>s; write('n=");readln(n);
int t=1; nr:=0;
for (int j=0;j<strlen(s) &&t;j++) for j:=1 to n do
if (strchr(b,s[j])==0) begin
t=0; write('s=");readln(s);
if(t) t:=true;
nr++; for i:=1 to length(s) do
} begin
printf (“%d”,nr); //cout<<nr; if not (s[i] in voc) then
} t:=false;
end;
ifirt=frue; then
end;
writeln (nr);
end.
Varianta C/C++ Varianta PASCAL
Program neintensiv Program neintensiv
#include <iostream.h> program bac;
#include <string.h> var a:string[100];
void main ( ) b:string[50];
{char a[101], bI[50], *p; i,k:byte;
printf (“Dati sirul a \n ”); begin
/4eputsy i Patinsderta " 1o60¢dL/ weiged (Repti sirul a');
b[0]=0; k:=0;
p=strtok(a,™ "); i:=1;
strncat (b, p, 1); while (a[i]=' ') and (length(a)<>0)
while (p) do
{p=strtok (NULL, " "); delete(a,1i,1);
if (p) i:=length(a);
strncat(b,p,1); while ( a[i]l='" ") and
} (length (a)<>0) do
puts (b) ; //cout<<b; begin
} delete(a,i,1);
i1:=1-1;
end;
b:=copy(a,1l,1);
for 1:=2 to length(a) do
if af[i]=' ' then
b:=b+al[i+l];
writeln (b) ;
end.
SUBIECTUL III
1. 120

2. f(4)=10 respectiv f(100)=5050

5P 86‘&5&&1&%‘?8%&0@ caracteristic v[] pentru g@‘&tﬁﬁt‘fﬁi@:}t@lﬁh‘%ector caracteristic v|[]

a determina frecventa de aparitie a unei cifre. si se verificadac aeste format din
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Se determinanum arul maxim de cifre distincte
pentru fiecare numar din fisier. Se afiseaza
numarul corespunzator acestui maxim

componente distincte..

Varianta C/C++

a) Pentru intensiv
void dist (unsigned long a,
{
int v[10];
for (int 1i=0;1<=9;1i++)
v[i]1=0;
while (a!=0)
{v[a%1l0]++; a=a/10;}
for (i=0;1i<=9;i++)
if (v[i]1!=0)
b++;

int é&b)

b)
#include<iostream.h>
#include<fstream.h>
void dist (unsigned long a,
{int v[10];
for (int 1=0;1i<=9;i++)
v[i]=0;
while (a!=0)
{v[a%10]++;
a=a/10;
1
for (i=0;i<=9;i++)
if (v[i]!=0)
b++;

int &b)

}

void main ( )

{int n, i, max,b;

long int x[101];
ifstream f ("date.in"):;

f>>n;
for (i=1,; i<=n; i++)
f>>x[1];
max=1;
for (i=1; i<=n; 1i++)
{b=0;
dist(x[1i],Db):
1f (b>max)
max=b;
}
for (i=1; i<=n; 1i++)

{b=0;

dist (x[1],Db);

if (b==max)
cout<<x[i]<<" ";
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Varianta PASCAL

Pentru intensiv
procedure dist (a:longint; wvar

b:byte) ;
var v:array[0..9] of byte;
i:byte;
begin
for i:=0 to 9 do
v[i]:=0;
while (a<>0) do
begin

v[ia mod 10]:=v[a mod 10]+1;
a:=a div 10;

end;

f?% %éTQ]EQO? gﬁen
b:=b+1;

end;

program bac?2;
var n,i,max:byte;
x:array[l..100]
f:text;
b:byte;
procedure dist (a:longint; wvar
b:byte) ;
var v:array[0..9]
i:byte;
begin
for 1i:=0 to 9 do
v[i]:=0;
while (a<>0) do
begin
v[ia mod 10]:=v[a mod 10]+1;
a:=a div 10;
end;
for i:=0 to 9 do

of longint;

of byte;

if (v[i]<>0) then
b:=b+1;
bSB%h

assign(f, 'date.in'");
reset (f);
readln (f,n) ;
for i:=1 to n do
read (f,x[1]);
max:=1;
for i:=1 to n do
begin
b:=0;
dist (x[1],Db);
if (b>max) then
max:=b;
end;
for i:=1 to n do
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Pentru neintensiv
a)
int dist (long int a)
{int w=0, 1, v[9];
while (a)
{v[++w]=a%10;
for (i=1; i<w; 1i++)

if(v[w]==v[i])
return 0;
a/=10;

}
return 1;

}

b)
#inctudesteptesamns>

int dist (long int a)
{
int w=0,1i,vI[9];
while (a)
{
v([i++w]=a%10;
for (i=1; i<w; 1i++)
if (v[w]l==v[i])
return 0;
a/=10;
}

return 1;

void main (

)

{int n, i, t=0;

long int af[l101];
ifstream £ ("date.in");
f>>n;

for (i=1; i<=n; 1i++)
t>>ali];

for (i=1; i<=n; 1i++)

if (dist(ali]))

{ceutr<ali]<<" ";

}
if (!t)

begin
b:=0;
dist (x[i],
if (b=max)
write (x[i]
end;

b);
then
7 YY)
end.

Pentru neintensiv

function dist(a:longint): boolean;
var v:array[l..10] of word;
k,i:byte;
t:boolean;
begin

k:=0;t:=true;
while (a<>0)do

begin
k:=k+1;
v[k],—a mod lO
for i:=1 -1 do
if (v[k] v[i]) then
t:=false;
a:=a div 10;
end;

if t=true then
dist:=true

else
dist:=false;
end;
PEPIRIR, Rak2hyte;

x:array[l..100] of
longint;
azarray[1l..101] of
longint;
f:text;
t:boolean;

var v:array[l..10] of word;
k,1:byte;
t:boolean;
begin
k:=0; :=true;
whlle(a<>0)
begin
k:=k+1;
v[k]:=a mod 10;
for i:=1 to k-1 do
if (v[k]=v[i]) then

t:=false;
a:=a div 10;
end;

if t=true then
dist:=true
else
dist:=false;
end;

begin

function dist(a:longint): boolean;
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cout<<'0’';

4. Pentru intensiv:
Folosim un vector caracteristic,care va re tine
frecventa de aparitie a fiecarui numar. Dacain

vectorul caracteristic se gasesc numai elemente
de 1 atunci elementele din tablou reprezintdo

permutare .
Varianta C/C++

Program intensiv
#include<iostream.h>
#include<conio.h>
int af[100],v[100],n;
void main ()
{do
{
printf (“&d n="); //cout<<"n=";
scanf (“%d”, &n); //cin>>n;
}while (n<=0] |n>100) ;
for (int i=1;i<=n;i++)
{ printf (Mal%dl= “,1i);
//cout<<"a["<<i<"]=";
scanf (“%d”, &n); //cin>>alil;
vial[i]]++;

}

int t=1;

for(i=1;i<=n&&t;i++)
if(v([i]!=1)

if(t) t=0s

printf ("\n da”); //cout<<"da";

else

printf ("\n nu”); //cout<<"nu";

getch();

}

Program neintensiv
#include<iostream.h>
#include<conio.h>
int n,a[100];

void main ()

{ do

182

t:=false;
assign (f,'date.in');
reset (f);
readln (f,n);
for i:=1 to n do
read(f,ali]);
for i:=1 to n do
if dist(a[i])=true then
begin
write(al[il, ' ");
t:=true;
end;
if t=false then
write('0");
end.
Pentru neintensiv:
Sortam vectorul dat, calculam ratia

progresiei aritmetice si verificam daca
ratia este constanta

Varianta PASCAL

Program intensiv

program p0006;

var a:array[l..101] of integer;
v:array[l..10000] of integer;

n,i:byte;
t:boolean;
begin
repeat

write('n=");
readln (n) ;

until (n<=100) ;

for i:=1 to n do

begin
write('a[',i,"']=");readln(ali]);
vialil]l:=v[al[i]]l+1;

end;

t:=true;

i:=1;

while (i<=n) and (t=true) do

beginy[i]<>1) then

t:=false;
1:=1+1;
end;

if t=true then
write('da'")
else
write('nu');
end.
Program neintensiv
program p0005;
var a: arrayl[l..100]
n,i:byte;
t:boolean;
k, man:integer;

of integer;



Bacalaureat 2008 — Modele de rezolvare

{printf (“%d n="); //cout<<"n=";
scanf (“%d”, &n); cin>>n;

}while (n<=0] |n>100) ;

for (int i=1;i<=n;i++)

{ printf (Ma[%d]l= “,1i);
//cout<<"a["<<i<" ] ="
sc?nf(“%d”,&a[i]); // cin>>alil;

int t,man;
do
{t£=0;
for(int i=1;i<n;i++)
if(a[i]l>a[i+1])

inkike ()
k=a[2]-all];
t=1;
for (i=2;1i<n&&t; i++)
if(ali+l]l-a[i] !=k)
t=0;
if(t)
printf (“\n da”);
else
printf ("M\n nu”);
getch () ;

SUBIECTUL I
1.c
2.2) 13

b)8244

b)
citeste x
z0
p<—1
cat timp (x#0)
cex%10
daca (c%2#0)
Z—Z+C*p
p—p*10
X—[x/10]
scrie z

executa

atunci

d)) Varianta C/C++
#include<iostream.h>
void main ()

//cout<<"da";

//cout<<"nu";

begin
repeat
write('n= "');
readln (n) ;
until (n<=100) ;
for 1i:=1 to n do

begin
write('al',i,"']=");
readln(al[i]);
end;
repeat
t:=false;
for i:=1 to n-1 do
if a[i]l>a[i+1] then
begin
man:=al[i];
alil:=al[i+l];
ali+1l] :=man;
ega?true;
until t=false;
k:=a[2]-a[l];
t:=true;
i:=2;
while (i<n) and (t=true) do
begin
if af[i+l]l-a[il<>k then
t:=false;
i:=i+1;
end;

if t=true then

write('da'")

else
write('nu');
end.
Varianta <53>
Varianta PASCAL

program bacb53;
var x,z,p,c:integer;
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{ begin
int x,z=0,p=1,c; z:=0;
cout<<"dati x "; cin>>x; p:=1;
do writeln('dat x '");
{ read (x) ;
c=x%10; repeat
1f (c%2!=0) c:=x mod 10;
{ if (¢ mod 2)<>0 then
z=z+C*p; begin
p=p*10; z:=z+C*p;
} p:=p*10;
x=x/10; end;
}while (x!=0); x:=x div 10;
cout<<z; until (x=0) ;
} writeln(z);
end.
SUBIECTUL II
I.c
2.a
3.12

4. Program intensiv

returneaza pozitia primei aparitii a
caracterului ain sir adica 2.

5. Program intensiv

Program neintensiv

vectorul TATA: 34402366
descendentii nodului3:16 78

Program neintensiv

Varianta C/C++

184

Varianta PASCAL
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Program intensiv

#include<iostream.h>
typedef struct nod
{

nod®shgmed int info;
}i

nod * prim;

unsigned int n,a,r;
void creare (nod * &prim)
{

nod *ultim, *nou;
prim=new nod;
prim->info=a;
prim->urm=NULL;
ultim=prim;

for (int i=2;i<=n;i++)

éou=new nod;
nou->info=a+ (i-1) *r;
nou—->urm=NULL;
ultimo->urm=nou;
ultim=nou;

}

}

void afisare (nod* p)

{nod *qg;
a=p;
while (q)

{
cout<<g->info<<” “;
g=g->urm;
}
}
void main ()
{
do{
cout<<"n=";cin>>n;
}while (n>20) ;
do{
cout<<"a="; cin>>a;
}while (a>10) ;

do{cout<<"r:"; cin>>r;
twhile (r>10) ;
creare (prim) ;
afisare (prim);

}

Program intensiv
program bacb53;
type adresa="Nod;
nod=record
info:word;

grmjadresa

var prim:adresa;
n,a,r:word;

procedure creare(var prim:adresa);

var nou,ultim:adresa;
i:word;
begin
new (prim) ;
prim”.info:=a;
prim”.urm:=nil;
ultim:=prim;
for 1:=2 to n do
begin
néew (nou) ;
nou”.info:=a+ (i-1) *r;
nou”.urm:=nil;
ultim”.urm:=nou;
ultim:=nou;
end;
end;
procedure afisare(p:adresa);
var g:adresa;
begin
q:=p;
while (g<>nil) do
begin
write(g”.info,"' '");
g:=gq”.urm;

end;

end;

begin
repeat
write('n=");
read(n) ;
until (n<=20);
repeat

write('a=");

n5edi3dé=10);
repeat
write('r=");
read(r);

until (r<=10);
creare (prim) ;
afisare (prim) ;
end.

Varianta C/C++
Pentru neintensiv

@%Eal%gﬁﬁﬁ?stream.h>

{

usigned int m,n,x,y,1i,]J

’

Varianta PASCAL
Pentru neintensiv

PLRITAL Dag23s 1.
integer;
var m,n,i,j,x,y :word ;

.10,1..20] of
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int af[l10][20], aux;
cout<<"m="; cin>>m;
cout<<"n=";cin>>n;
for (i=1;i<=m;i++)
for (j=1;j<=n; j++)
{

cout<<Ma["<<i<",
cin>>al[i] [

"L =";;
jl;

}

cout<<"x="; cin>>x;
cout<<"y="; cin>>y;
for (j=1;j<=n; j++)

{

X 10317
=alyl[3]1;

aux=al[x
alx][3]
alyl [jl=aux;

}

for (i=1;1i<=m;i++)

for (§J=1;j<=n;j++)
cout<<al[i] [FJI<<"

cout<<endl;
}

aux:integer;
mat a[l0,20];

begin

write (

write('m='); read(m);
write('n');read(n);
for i:=1 to m do

forj:=1 to n do
begin
IiI’I'j'Iv]Z');
read(ali,31);
end;
write('dati linia x');

Va['

read (x) ;

y

write('dati linia
') ;read(y);
for j:=1 to n

begin

do

ar%;g3ixalyiii;
aly,j]:=aux;
end;
for i:=1 to m do
begin
for j:=1 to n do
write(ali,J];
writeln;
end;

SUBIECTUL I1I
l.a
2. Program intensiv Program neintensiv
6 zerouri f(2138)=10; f(513)=0. aduna cifrele pare
3. a) unsigned int cmmdc (unsigned int 3. a function cmmdc (x:word;
a, unsigned int b) y:word) :word;
b) Varianta C/C++ Varianta PASCAL

Pentru intensiv
#include<fstream.h>
unsigned int cmmdc(un81gned int a,
unsigned int b)
{
while (a!=Db)
if (a>b)
a=a-b;
else
b=b-a;
return a;
}
vold main ()
{
unsigned int n,i,lmax=0,1;
unsigned long a[100];
ifstream f ("date.in");
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Pentru intensiv

program bacb3;

var n,i,lmax,l:word;
atarray[1l..100]
f:text;

function cmmdc (x:word;

y:word) :word;

begin

while (x<>vy)

of word;

do

if (x>y) then

X1=X-Y
else

¥mmcX£x;

end;
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&&i<n)

f>>n;
for(i=1;i<=n;i++)
f>>ali];
f.close();

i=1;

while (i<n)
{if (cmmdc (a[i],a[i+1])==1)
{1=2;
i++;

while (cmmdc (a[i],a[i+1l])==

{
1++;
i++;
}
if (1>1max)
Imax=1;

ii+;
}
cout<<"lax="<<Imax<<endl;

Pentru neintensiv:
#include<fstream.h>

int cmmdc (int a,

{

int b)

while (a!=b)
if (a>b)

else

a=a-b;

b=b-a;
return a;

}

void main ()

{

int n,i, al[l00];

E;gﬁ;eam f("date.in");

for (i=1;i<=n;i++)

f>>ali];

f.close ()

for (i=1l;i<n;i++)

if (cmmdc (af[i]l,al[i+1])==1)
cout<<" ("<<al[i]<<","<<a[i+1l]<<™M)

begin
assign(f, 'date.in');
reset (f) ;
readln (f,n);
for i:=1 to n do
read (f,al[i]);
close(f);
Imax:=0;
i:=1;
while (i<n) do
begin
if (cmmdc (ali]l,ali+1]1)=1)
begin
1:=2;
i:=1i+1;
while ((cmmdc(a[i],a[i+1])=1)
and (i<n)) do
begin

1i=i+1;
end;

if (1>1max)
end;
i:=1i+1;
end;
writeln('lmax=", lmax);
end.

then

then lmax:=1;

Pentru neintensiv:
program bacb53;
type vector=array[l..20] of
integer;
var n,i:integer;
f:text;
a:vector;
function cmmdc(a:integer;
b:integer) :integer;
begin
while (a<>b) do
if (a>b) then
a:=a-b
else

Qﬁﬁéa?éa;
end;
begin
assign (f,'date.in');
reset (f) ;
readln (f,n);
for i:=1 to n do
read (f,al[i]);
close(f);
for i:=1 to n-1 do
if (cmmdc(af[i]l,al[i+1])=1) then
write (' (',al[i], "', ",ali+l], ") ");
end.
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4. Pentru intensiv:

Varianta C/C++

#include<iostream.h>
void main ()

{

cout<<"n="; cin>>n;
for(i=1;i<=n;i++)
{
cout<<"a["<<ik"]=";
cin>>alil;
}
for (i=1;i<=n;i++)
cout<<alil<<" ";
cout<<endl;

for (i=1;i<n;i++)

{

man=all];

for (3=1;7j<n;j++)
aljl=alj+1];
a[n]=man;

for (jJ=1;j<=n;j++)
cout<<al[jl<<" ";
cout<<endl;

SUBIECTUL I
1.d
2.2a) 26

unsigned int n, i, man,3j,al[l100];

Pentru intensiv :

Varianta PASCAL

program bacb3;
type vector=array[l..100] of

word;

var i,n,Jj,man:word;
a:vector;
begin
write('n="); read(n);
for i:=1 to n do
begin
write('al',i,"']=");
read(a[i]);
end;

for i:=1 to n do
write(al[il,"' ");

writeln;
for i:=1 to n-1 do
begin

man:=al[l];

for j:=1 to n-1 do
aljl:=alj+11;
aln] :=man;

for j:=1 to n do
write(al[jl," ");
writeln;

end;
end.

Varianta <54>

b) 1357, orice numar de 4 cifre format doar din cifre impare

c)
citeste n (numar natural nenul)
s<—0

rcét t(i:r(n_png/ﬂ)oexecuté

| —dacac%?2=0 atunci
| ped

| | <2

| | —executa
I pep¥i
| | Lmcattimpi=<c
|| sestp

| Lm

| m D<[n/10]
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d) Varianta C/C++

#include<iostream.h>
#include<conio.h>

Varianta PASCAL

program bac;
var n,s,p,c,1i: word;

#include<stdio.h> begin

void main () readln (n) ;

{ s:=0;

unsigned int n,s,p,c,1i; while n>0 do

do begin

{scanf (“%u”, &n) ; //cin>>n; c:=n mod 10;

} while (n<=0) ; if ¢ mod 2 = 0 then
s=0; begin

while (n>0) p:=1;

{ for i:=2 to ¢ do
c=n%10; p:=p*i;
if (c%2==0) S:=s+p
{ end;

p=1; n:=n div 10
for (i=2;i<=c;i++) end;
— k] . 1
stgpg i, eng¥lteln(s)
}
n=n/10;
}
printf (“%u”,s); //cout<<s;
}
SUBIECTUL 1I
1.b
2.a
3:kPehtidTdintensiv Pentru intensiv
k=7 24
5.
Varianta C/C++ Varianta PASCAL

Program intensiv
#include<iostream.h>
#include<conio.h>
#include<math.h>
void main ()

{ int a[10]1[10],n,1i,3,%x,cl,c2,c3;
do
{
scanf (“%d”,&n); //cin>>n;
}while(n<4 || n>10);
do
{
scanf (“%d”, &x) ; //cin>>x;
}while (x<100 || x>999);
c3=x%10;
x=x/10;
c2=x%10;
cl=x/10;

for (1i=0;i<n; i++)

For(@rpypsgr )
for (1i=0; i<n; i++)
alil[il=cl;

Program intensiv
type mat=array[l..10,1..10] of
integer;
var a:mat;
n,i,3,x,cl,c2,c3:integer;
begin
repeat
readln (n) ;
until ((n>=4) and (n<=10));
repeat
readln (x) ;
until ((x>=100) and (x<=999));
c3:=x mod 10;
X:=x div 10;
c2:=x mod 10;
cl:=x div 10;
for i:=1 to n do
for j:=1 to n do
if i=j then

alied] i=cl
if i+j= n+1 then
ali,jl:=c3
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for (i=0;1i<n;i++)
ali] [n-i-1]1=c3;
for (i=0;1i<n; i++)
{
for (3=0;j<n; j++)
printf (“&d”,ali1]1([31]1);

else
ali,jl:=c2;
for 1i:=1 to n do
begin
for j:=1 to n do
write(ali,J],

")

//cout<<ali] [JI<<" "; writeln ()
printf ("\n”); //cout<<endl; end
} end.
}
Varianta C/C++ Varianta PASCAL

Program neintensiv
#include<fstream.h>
#include<conio.h>
void main ()
{ int n,x,al10] [1O]Ipcluclilj;
do
{
scanf (“%d”, &n); //cin>>n;
}while (n<3 || n>10);
do
{
scanf (“%d”, &x); //cin>>x;
}while (x<10 || x>99);
uc=x%10;
pc=x/10;
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
1f (1%2==0)
alil [Jl=uc;

©4%$€] [1=pc;
for(i=1;i<=n;i++)
{
for (j=1;j<=n; j++)
printf (“$d”,alil[3])
//cout<<ali] [Jl<<" ";
printf (“"\n”);
//cout<<endl;
}

$UBIECTUL III

2. Pentru neintensiv
1, respectiv 0
3. a)

Program neintensiv
type mat=array([l..10,1..10] of
integer;
var a:mat;
n,x,pc,uc,1i,j:integer;
begin
repeat
readln (n) ;
until ((n>=3) and (n<=10));
repeat
readln (x) ;
until ((x>=10) and (x<=99));
uc:=x mod 10;
pc:=x div 10;
for 1i:=1 to n do
for j:=1 to n do
if 1 mod 2=0 then
ali,jl:=uc;
else

for i:=alteJh:aBC/
begin
for j:=1 to n do
write(a[i,3]1,"' Y7
writeln ()
end
end.

Pentru intensiv
1234522110

Varianta C/C++
void pal (unsigned long a,unsigned
long &b)
{

unsigned long k=0, x, ok=0, i=0,
j=0, aa=a, inv;

?hile(!ok)

X=aay
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Varianta PASCAL
Procedure prim(a:longint, wvar
b:longint) ;
begin
var k,x,o0k,i,ju,aa,inv:int;
k:=0;0k:=0;1:=0;7:=0;aa:=a;
while (ok=0)
begin
X:=aa; inv:=0;
while (aa<>0) do
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inv=0;

while (aa!=0)

{
inv=inv*10+aa%10;
aa=aa/10;

if(inv==x)
ok=1;
1f (k%2==0)
{
it++;
aa=a-1i;
}
else
{
J++;
aa=a+j;
}
k++;
}
b=inv;
}
b) #include<fstream.h>
#include<conio.h>
void main ()
{
clrscr();
unsigned long x,y,n,i;
ifstream f ("date.in");
f>>n;
for (i=0;1i<=n-1;i++)
{
f>>x;
pal(x,vy);
printf (“%d”,vy);
//cout<<y<<"™ ";
}
getch () ;
}
4.
Varianta C/C++
Pentru intensiv
a) #include<iostream.h>
#include<conio.h>
void main ()

{

clrscr();

int p=0,n,1i,Jj,k,x,v[100];

do
{

scanf (“%d”, &n) ;
}while (n>100) ;
for (i=0;i<n;i++)

//cin>>n;

begin
inv:=inv*10+aa mod 10;
aa:=aa div 10
end;
if inv=x then
ok:=1;
if (k mod 2=0)
begin
i:=i+1; aa:=a-1i
endl
else
begin
J:=j+1; aa:=atj
end;
k:=k+1
end;
b:=inv;
end;

var x,y,n,i:integer;
f:text;
begin
assign(f,’date.in’);
reset (f) ;
read (f,n);
for i:=1 to n do
begin
read (f, x);
pal(x,vy);
write(y,’” V)
end;
close(n);
end.

Varianta PASCAL
Pentru intensiv
program bac;
type vector=array[0..100] of integer;
var p,n,i,j,k x:integer;
v.vector;
begin
p:=0;
repeat

unfSASL o,

for 1:=0 to n-1 do
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do
{
scanf (“&d”, &v[i]);
//cin>>vI[i];
twhile(v[1i

for (k=0; k<n; k++)
for (1i=0;i<n-1;i++)
for (j=i+1;j<n; j++)
if(k!=3&& k!=1i

&&vlk]==v[il+vI[]])
pt+;
printf (“%d”,p) ; //cout<<p;
getch () ;}

repeat
readln(v[i]);
until v[i]<10000;
for 1:=0 to n-2 do
for j:=1+1 to n-1 do
if v[1]=v[j] then
begin
v[j]:==v[n-1];
n:=n-1
end;
for k:=0 to n-1 do
for 1:=0 to n-2 do
for j:=i+1 to n-1 do
if (k<>j) and (k<>1) and
=v[i]+v[j]) then
=p+l;
writeln(p);
end.

(VK]

b) Se parcurge mai intai vectorul si se elimindelementele care se repet a, astfel incat in
vector sar amananumai elemente distincte. In continuare se caut aacele elemente ale
vectorului care pot fi scrise ca sumade alte dou delemente care apar tin tabloului.

Varianta C/C++
Program neintensiv
#include<fstream.h>
#include<conio.h>

yoid main ). 11007, k=0;

do
{
scanf (“%d”, &n) ; //cin>>n;
}while (n>100 || n==0);
for(i=1;i<=n;i++)
{
scanf (“&d”, &v[i]);

//cin>>v[1i];

}

Qe (FF21i<optlidi+¥i+1])
k++;

printf (“%d”,n); //cout<<k;

SUBIECTUL I
1.a

2.a)3

b) Varianta C/C++

#include<iostream.h>
void main ()

{
192

Varianta PASCAL
Program neintensiv
type vector=array[1..100] of integer;
var n,1,k:integer;
v:vector;
begin
k:=0;
repeat
readln(n);
until n<=100;
fori:=1 ton do
readln(v[i]);
for 1:=2 to n-1 do
if v[i]=v[i-1]+v[i+1] then

writéﬁ:n:dg)i_;l :

end.

Varianta <55>

Varianta PASCAL
program I2d;

var n,a,b,k,i:integer;
begin
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int n,a,b,k,1i;
cin>>n>>a;

k=0;

for (i=2;i<=n;i++)
{

cin>>b;

if (a%10==b%10)
k=k+1;

a=b;

}
cout<<"k=" <<k;

}

readln (n,a);
k:=0;
for i:=2 to n do
begin

readln (b) ;

if(a mod 10=b mod 10) then
k:=k+1;

a:=b;

end;
write (k) ;
end.

¢) Se observac aprogramul afi seazd num arul de perechi de numere introduse pe pozitii
consecutive care au ultima cifraegal 4. Pentru a obtine valoarea 4 putem introduce orice
succesiune de numere naturale care au 4 perechi de numere introduse consecutiv cu ultima

cifraegal a. De exemplu:

3)4 24 34 11 1105 1905

citeste 11
(numdr natural nenul)
citeste 3
(i ér natueal)
lte 0
1< 2
~daci 1<=1 atnci
__lepeta
citeste b

ke +1

a<b
1« 1+1
pana cand 1=n

. N

scrie

SUBIECTUL II
1. ¢ pentru intensiv §i ¢ pentru neintensiv

2. Un graf orientat complet cu n noduri are n*(n-1) muchii. Numarul de submultimi din

multimea muchiilor este 2" "™ .

Raspuns corect: a.

321

{rumar natural)
daca 2% 10=b% 10 atunci

193
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4. Pentru intensiv: Secven ta sterge
al doilea nod al unei liste liniare
simplu Tnlantuita.

Pentru neintensiv

initial 1|12 |3

ADD4 |1 | 2 |3

ADDS | 2 | 3 | 4

S.

Varianta C/C++

Presupunand ca, in mod obligatoriu
sirul citit are si parte intreaga si parte
zecimala, primul numar, a il
construim de la inceputul sirului pana

R rfAsisr k- irsahdeiiegipmagle
punct, eliminand toate zerourile de la
sfarsitul partii zecimale care, conform
exemplului sunt nesemnificative.
Program intensiv
#include<iostream.h>
#include<conio.h>
#include<string.h>

void main ()

{

clrscr();
long a,b,i=0,p=1;
char s[107];
a=0;
b=0;
cout<<"s=";//printf ("s=");
cin>>s;// scanf ("%s", &s) ;
while(s[i]!='."'&&s[i]!="\0")
{
a=a*10+(s[1]-"'0");
1++;

}

i=strlen(s) -1
while(s[i]=="
194

0")

Varianta PASCAL

Program intensiv

program II5;

var a,b:longint;
s: string;
i,n,p:integer;

begin
Ri=b;
b:=0;

write('s=");
readln (s);

i:=1;
n:=Length(s) ;
while(s[i]<>"'.") do
begin
a:=a*10+ (ord(s[i])-oxrd('0"));
i:=i+1;
end;
if (i<=n) then
i:=n;
while(s[i]='0") do
i:=i-1;
while(s[1]<>'."') do
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i--; begin
while(s[i]!='.") b:=b+ (ord(s[i])-oxrd('0")) *p;
{ p:=p*10;
b=b+(s[1]-'0") *p; timiody
p=p*10; end;
! writeln (a+b) ;
%——; end.
cout<<a+b;
// printf ("%d", at+b);
}
Varianta C/C++ Varianta PASCAL

Pentru neintensiv
#include<iostream.h>
#include<string.h>
vold main ()

Pentru neintensiv
program II5;
var s,sl,s2:

n,i:integer;

string;

{ begin

char s[1007]; write('s=");
int i=0; readln (s);
cout<<"s="; //printf ("s="); i:=1;

cin.getline (s, 100, '\n"); while (i<=Length(s)) do

//gets (s); begin

while(s[1]!="\0") if((s[i]<char('0'")) or
{ (s[i]>char('9'))) then begin

if(s[1]<'0"[Is[1]>"9")

strcpy (s+i, s+i+1);

n:=Length(s) ;
s:=copy(s,1,i-

1)+copy(s,i+1,n);

else end
i++; else
. i:=1+1;
cout<<s¥// printf ("%s",s); end; 7T
} writeln(s);

end.

SUBIECTUL III
1.a

2. 20 pentru intensiv s1 20 0 pentru neintensiv

3. a. pentru intensiv: Vom folosi un
vector caracteristic ¢ care va memora
valoarea 0 dacacifra i nu se g aseste in
numarul a si 1 dacacifra i se g aseste In
numarul a. Parcurgand vectorul
caracteristic vom de la 1 1a 9 vom construi
numarul b ce contine cifrele distincte ale
numarului a. Dacac[i]=1 atunci b=b*10+1.

pentru neintensiv: Vom sorta cifrele

numarului a prin numarare. Elementul 1 al

vectorului ¢ memoreazade cate apare
cifra i In numarul a. Construi
parculrgancli1 vectorul € de fa | lfa 9
inserand in b cifra i de c[i] ori
b=b*10+1.

Varianta C/C++

Pentru intensiv

void cifre(long a,long &b)
{

int c[10],1;

B507i-1;1<=9; 144
c[i]=0;
while (a)

Varianta PASCAL

Pentru intensiv
procedure cifre(
b:longint) ;

var c:array[l..10]

a:longint; var

of byte;
i:int ;

begi% integer

b:=0;

for i:=1 to 9 do

195
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{
cl[a%10]=1;
a=a/10;
}

for (i=1;1<=9;i++)
if(c[i]==1)

{
b=b*10+1i;
}

Pentru neintensiv:

4. a) Pentruintensiv:
Am folosit subprogramul prim care verifica

s YRR AP QS Y. VorPARMEStbrete
din fisier, rand pe rand in variabila x (citirea se
finalizeaza in momentul in care s-a ajuns la
sfargitul fisierului). Variabilele a si b vor
memora penultimul si respective ultimul
numar prim citit din fiser, dacdacestea exist a.
La citirea fiecarei valori se verifica dac aeste
numar prim si dacd noua valoare citit a este
diferita de ultima valoare memorata in

vetiadila dlodne cazvafiubidtiv by aviabikeiabiteeis
preia noua valoare a numarului prim cititain x.
Varianta C/C++

Program intensiv

void cifre(long a,long &b)

{
int c¢[10],1;

b=0;
for(i=1;1<=9;1++)
c[i]=0;
while (a)
{
cl[a%1l0]=1;
a=a/10;

}
for(i=1;1<=9;i++)
if(cl[i]==1)
{
b=b*10+i;
}
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cl[i]:=0;
while (a<>0) do
begin

cla mod 10]:=1;
a:=a div 10;
end;
for i:=1 to 9 do
if(c[i1i]1=1) then
begin
b:=b*10+i;
end;
end;

Pentru neintensiv:

Pentru neintensiv:
Citirea valorilor s-a realizat testand finalul

tle ViipibilAl imRotaonr & ampeitolpgisiam
pentru a verifica dacad a existat sau nu
macar o valoare impara in fisier, iar la
finalul programului afisdm rezultatul in
functie de valoarea acestei variabile.

Varianta PASCAL

Program intensiv
procedure cifre( a:longint; wvar
b:longint) ;
var c:array[l..10] of byte;
i:integer;
begin
b:=0;
for i:=1 to 9 do
cl[i]:=0;
while (a<>0) do
begin
cla mod 107:
a:=a div 10;
end;
for i:=1 to 9 do
if(c[i]=1) then
begin
b:=b*10+1i;
end;

Il
s
~.

end;
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Program neintensiv

void cifre(long a,long &b)
{

int c[10],1,3;

b=0;

for (i=1g iKFESg i ++)
while (a)
{
cl[a%$l0]++;
a=a/10;
}
for(i=1;1<=9;i++)
for (3=1;j<=c[i];j++)
{
b=b*10+i;
}

4. b. Citim numarul din fiserul date.indac ain
urma apelului functiei cif(a,b), a=b atunci a
este format numai din cifre distincte ordonate
crescator.

Varianta C/C++

Program intensiv
#include<fstream.h>
void cifre(long a,long &b)

int c[10]1,1i;
b=0;
for (i=1;i<=9;1i++)
c[i]=0;
while (a)
{
cla%10]1=1;
a=a/10;
}
for(i=1;1<=9;i++)
if(c[i]==1)
{
b=b*10+1;
}
}

void main ()
{
long a,b;
int n,i,gasit=0;
ifstream f ("date.in");
f>>n;

for(i=1;i<=n;i++)

{

£3%3i (a,p) ;

if (a==Db)
{

Program neintensiv

procedure cifre( a:longint; var

b:longint) ;

var c:array([l..10] of byte;
i,J:integer;

begin

for i:=1 to 9 do
c[i]:=0;

while (a<>0) do
begin

cla mod 10]:=c[a mod 10]+1;
a:=a div 10;
end;
for i:=1 to 9 do
for j:=1 to c[i] do
begin
b:=b*10+1i;

end;
end;

4. b neintensiv.Citim numere din fi sierul
date.inDac ain urma apelul func tiei
cifre(a,b) a=b atunci numarul a are cifrele
ordonate crescator si il afisam.

Varianta PASCAL

Program intensiv

procedure cifre( a:longint; var

b:longint) ;

var c:array([l..10] of byte;

l:1nteger;

begin

b:=0;

for i:=1 to 9 do

cl[i]:=0;

(a<>0) do

begin

cl[a mod 107]:

a:=a div 10;

end;

for i:=1 to 9 do

if(c[1]=1) then

begin
b:=b*10+i;
end;

while

Il
—
~

end;

var a,b: longint;
n,i,gasit: integer;
f:text;
begin
assign (f, 'date.in'");
reset (f);
readln (f,n) ;
for i:s1 to n do
Pegin
read(f,a);
cifre(a,b);
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cout<a<<" ";
gasit=1;
}

}
if (gasit==0)

cout<<0;

4.b. Varianta C/C++

Program neintensiv
#include<fstream.h>

void cifre(long a,long &b)
{

int c[101,1,73;

b=0;
for(i=1;1<=9;i++)

cl[i1]=0;
while (a)

{
cl[a%1l0]++;
a=a/10;
}
for (i=1;1i<=9;1i++)
for(j=1;j<=c[i];j++)
{

b=b*10+i;
} }
void main ()
{
long a,b;
int n,i,gasit=0;
//FILE *f;

//f=fopen ("date.in","rt");
ifstream f ("date.in");
f>>n;
//fscanf (£,"%d", &n) ;

for (i=1;i<=n;i++)

// fs%anf( ,"sd", &a) ;
f>>a;

cifre(a,b);

if (a==Db)

{

//printf ("%d ",a);
cout<<a<<" ";
gasit=1;

}

}

if (gasit==0)
cout<<0; // printf("0");
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if (a=b) then
begin
write(a,' '");
gasit:=1;
end;
end;
if (gasit=0) then

write (0) ;

end.
4.b. Varianta Pascal

Program neintensiv

procedure cifre( a:longint; var

b:longint) ;

var c:array[l..10]
i,j:integer;

of byte;

begin

b:=0;

for i:=1 to 9 do
cl[i]:=0;

while (a<>0) do
begin

cla mod 10]:=c[a mod 10]+1;
a:=a div 10;
end;
for i:=1 to 9 do
for j:=1 to c[i] do
begin

Qﬁap*10+i;
end;

var a,b:
n,i,gasit:
f:text;

begin

assign (f,'date.in');

reset (f);

readln (£, n) ;

for i:=1 to n do
begin

longint;
integer;

read(f,a);
cifre(a,b);

if (a=b) then
begin
write(a,' ');
gasit:=1;
end;
end;
if (gasit=0) then

write (0) ;

end.
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111.4

Deplasam c=numarul cel mai mic pe care apoi il deplasam cu atatea pozitii cate cifre are
numarul mai mare prin inmultiri repetate cu 10 i adundm la ¢ numarul cel mai mare.

varianta C/C++
#include<iostream.h>

void main ()

int a[101],b[101],n,1i,copie;
long c[100];
cout<<"n=";//printf (“*n=");
cin>>n; //scanf (“%d”, &n);
for (i=1;i<=n;i++)
{
cout<<"a["<<i<<"]=";
cin>>a(i];//scanf (“%d”, &ali]);
}

for(i=1;i<=n; i++)

dout<<"b ["<<i<<"]=";
cin>>b[i];//scanf (“"%d”, &b [1i]);
}
for (i=1;i<=n;i++)
{
if(ali]l<bli])
{
cl[il=alil:;
copie=b[i];
while (copie)
{

cl[il=c[i]*10;
copie=copie/10;

clil=cli]+b[i];
}

else

{

cl[il=b[i];
copie=alil;
while (copie)

{
cl[i]=c[i]*10;
copie=copie/10;

}

cli]=clil+ali];
}
}
for (i=1;i<=n;i++)
cout<<c [i]<<"
";//printf (“"$d”,cli]);
}

Varianta Pascal

var a,b:array[l..100] of integer;
n,i,copie:integer;
c:array [1..100]of longint;

begin

write('n=");

readln (n) ;

for i:=1 to n do

begin
write('al',i,"']=");
readln(alil]);
end;
for i:=1 to n do
begin
veagen (Bfi13,"1=")7
end;
for i:=1 to n do
begin
if(a[i]<b[i]) then

begin

cli]:=alil;

copie:=b[i];

while (copie<>0) do
begin

cl[i]:=c[1]1*10;

copie:=copie

div 10;
end;
cl[i]:=c[il+b[i];
end
else
begin
cli]:=bli];

copie:=al[i]l;
while (copie<>0) do
begin

cli]:=c[i]1*10;
copie:=copie

div 10;
end ;
clil:=c[i]+ali];
end;
end;
for i:=1 to n do
write(c[i]," ")
end.
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SUBIECTUL I
1.b
2. 2) 1020

P} V&fanta C/C++

#include<iostream.h>
#include<stdio.h>//C
void main ()
{ unsigned int n,r;
do {
cin>>n;
//scanf (“%d”, &n) ;
} while (n<=0);

r=0;

do{
r=(r*10+n%10) *10;
n=n/100;

} while (n>=10);

cout<<r;

//printf (“%d”, r);
}
d)
citeste n (numar natural)
r<0
cat timp n>=10
r< (r*10+n%10) *10
n«[n/100]

sfarsit cat timp

SUBIECTUL II

1.c

2.d

3.Frunzele arborelui sunt: 2 3 5 8
4. Varianta C/C++

(c>="a’)&& (c<="2")

Varianta <56>

Varianta PASCAL

program unu;
var n,r:word;

begin
repeat
write('n= "');
readln (n) ;
until n>0;
r:=0;
repeat

r:=(r*10+n mod 10)*10;
n:=n div 100;
until (n<10);
write('r=',r);
end.

4. Varianta Pascal
(c>="a’) BAND (c<='z')

5. Pentru intensiv, varianta C/C++
#include<iostream.h>

#include<stdio.h>//C
void main ()

{ int n,k,i,j,mat[23][23];
do { cout<<"n=";
cin>>n;

//printf (“n=");
//scanf (“%d”, &n) ;

} while ((n<=2) || (n>=25));
do { cout<<"k=";
cin>>k;

//printf (“k=");
//scanf (“%d”, &k) ;
} while ((k<=0) || (k>=n));
for (i=0;1i<n; i++)
for (3=0;j<n; j++)
if(i<k) if (§<k) mat[i][j]=1;
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5. Pentru intensiv, varianta PASCAL
program unu;
tyge matrice=array[l..24,1..24] of
integer;
var n,k,i,Jj:integer;
mat:matrice;
begin
repeat
write('n= "');
readln (n) ;
until ((n>2) and (n<25));
repeat
write('k= ");
readln (k) ;
until ((k>0) and (k<n));
for i:=1 to n do
for j:=1 to n do
if (i<=k) then if (j<=k)
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else mat[i][
else if(j<k) mat[i][]j]1=3;
[ .

else mat[i] []]1=4;
for (i=0;i<n; i++)
{ for (3=0;3J<n;j++)
cout<<mat[i] [FJI<<" ";

//printf (“%d “,mat[i][j])
cout<<endl;
//printf (M\n’);

}

}

then mat[i,j]:=1
else mat[i,j]:=2
else if (j<=k) then mat[i,j]:=3
else mat[i,j]:=4;
for i:=1 to n do

begin
for j:=1 to n do
write(mat[i,3]," ")
writeln;

end;
end.

5. Pentru neintensiv, varianta C/C++
#include<iostream.h>
#include<stdio.h>//C

void main ()

{ int n,k,i,j,mat[23][23];
do { cout<<"n=";
cin>>n;
7/RESRENGA7 b
} while ((n<=2) || (n>=25));
do { cout<<"k=";
cin>>k;

//printf (“k=");
//scanf (“%d”, &k) ;
} while ((k<=0) || (k>=n));
for (i=0;i<n; i++)
for (3=0;j<n; j++)
if(j<k) mat[i] [j1=1;
else mat[i][j]1=2;
for (1i=0;i<n; i++)
{
for (§=0;j<n; j++)
cout<<mat[i] [FJ]<<" ";
cout<<endl;

SUBIECTUL IIT
1.b

2. 43 pentru intensiv si 5 pentru neintensiv

3. Pentru intensiv, varianta C++

5. Pentru neintensiv, varianta PASCAL
program unu;
type matrice=array[l..24,1..24] of
integer;
var n,k,i,Jj:integer;
mat:matrice;
begin
repeatwrite('n= '),
readln (n) ;
until ((n>2) and (n<25));
repeat
write('k= "');
readln (k) ;
until ((k>0) and (k<n));
for i:=1 to n do
for j:=1 to n do
if (j<=k) then mat[i,j]:=1

else mat[i,jl:=2;
for 1i:=1 to n do
begin
for j:=1 to n do
write(mat[i,J],"' ")
writeln;
end;

end.

3. Pentru neintensiv, varianta C++

#include<fstream.h>
int x[10000];

void main ()

{ int 1i,3j,nr;
ifstream in ("numere.txt");
ofstream out ("pare.txt");
while (in>>nr)

x[nr]++;
for (i=2,;1<10000;i+=2)
if(x[1]!=0)

for(j=1;j<=x[i];j++)
out<<i<"™ ";

in.close();

out.close();

#include<fstream.h>
volid main ()

{ int nr;
ifstream in ("numere.txt");
ofstream out ("pare.txt");
while (in>>nr)
1f (nr%2==0) out<<nr<<" ";
in.close();
out.close () ;

201



Bacalaureat 2008 — Modele de rezolvare

3. Pentru intensiv, varianta C
#include<stdio.h>
int x[10000];
void main ()
{ int 1i,3j,nr;
FILE *in, *out;
in=fopen ("numere.txt","r");
out=fopen ("pare.txt","w");
while (! feof (in))
{ fscanf (in, "%d", &nr) ;
x[nr]++;
}
for (i=2;1<10000;i+=2)
if(x[i])
for (j=1;j<=x[1i];3++)
fprintf (out,"%d ",i);
fclose (in) ;
fclose (out) ;

i;. Pentru intensiv, varianta Pascal
program unu;
type tip nou=1..9999;
vector=array[l..9999] of
tip nou;
var f,g:text;
nr,i,j:integer;
x:vector;
begin
assign (f, 'numere.txt');
reset (f);
while (not eof (f)) do
begin
read (f,nr);
x[nr] :=x[nr]+1;
end;
close (f);
assign (g, 'pare.txt');
rewrite (qg);
for i:=2 to 9999 do
if((x[1]>0)and (i mod 2=0))
then for j:=1 to x[i] do
write(g,i,"' ");
close(qg);

end.

4. a) Varianta C/C++

void numar (int x, int &nrp)

4.b)
void main ()
{ int a,b,nrpa=0,nrpb=0, aux;
cout<<"a = ";
cin>>a;
cout<<"b = ";
cin>>b;

if (b<a){ ayxsa;
b=aux;

}
202

3. Pentru neintensiv, varianta C
#include<stdio.h>
void main ()
{ int nr;
FILE *in, *out;
in=fopen ("numere.txt","r");
out=fopen ("pare.txt","w");
while (! feof (in))
{ fscanf (in, "%d", &nr) ;
1f (nr%$2==0)
fprintf (out,"%d ",nr);

}
fclose (in) ;
fclose (out) ;

3. Pentru neintensiv, varianta Pascal
program unu;
var f,g:text;
nr:integer;
begin
assign (f, '"numere.txt');
reset (f);
assign (g, 'pare.txt');
rewrite(qg);
while (not eof (f)) do
begin
read (f,nr);
if (nr mod 2=0)
then write(g,nr,

~
~.

end;
close (f);
close(qg);

end.

4. a )Varianta PASCAL

Procedure numere (x:integer,Var
nrp:integer)
4.b)
var a,b,nrpa,nrpb,aux:integer;
begin

nrpa:=0;

nrpb:=0;

write('a= ");

readln (a);

vedged (By; ")
if (b<a) then
begin aux:=a;
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numar (a,nrpa) ;
numar (b, nrpb) ;

if ((nrpb-nrpa)>0)cout<<"DA";

else cout<<"NU";

SUBIECTUL I
1.d

2.

a)6

a:=b;
b:=aux;
end;
numar (a,nrpa) ;
numar (b, nrpb) ;
if ((nrpb-nrpa)>0) then
write ('DA'")
else write('NU'");

end.

Varianta <57>

b) Oricare dintre numerele naturale : 63, 70, 77, 91,...

d) %itf_iteln ( numar natural)
i1

- - daca i<[n/i] atunci

- - repeta

E ~- dacd n%;i=0 atunci

L Q< gt

-

L i i3

- - @ pani cand i< [n/i]

__n

scrie q

¢)
Varianta C/C++
#include<iostream.h>
void main ()
{unsigned int n,g=1,1i=1;
cin>>n;
while (i<n/1)
{ 1f(n%i==0) g+=i;
i+=3;
}
cout<<qg;

}

SUBIECTUL 11
1.c

2.a

3. Nodul 5

4.

Varianta C/C++
#include <iostream.h>
#include <string.h>

Varianta PASCAL
Program Varianta57;
var n,q,i: integer;

begin
readln (n);
g:=1;1i:=1;
while ( i<n div 1 ) do
begin
if (n mod i=0) then qg:=g+i;
i1:=14+3;
end;
writeln(q);
end.
Varianta PASCAL

Program subiect2 4;
uses Strings;
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void main () const sir='aeiouAEIOU';
{ char sir[6],c; {constanta sir retine vocalele
strcpy(sir,"aeiou"™); // Se scrise cu majuscule si cu minuscule}
initializeazd variabila var c:char;
begin
sir cu valoarea ,aeiou” readln (c) ;
cin>>c; {Functia pos returneazd pozitia
if (strchr(sir,c) || primel aparitii a caracterului ¢ In
strchr (strupr(sir) ,c)) sirul sir sau valoarea 0 dacd c nu
/*expresia strchr(sir,c) || se regaseste in sir}
strchr (strupr(sir) intoarce valoarea if (pos(c,sir)<>0) then
1 daca si numai dacd variabila ¢ writeln('Da')
este o vocald cu majuscule sau cu else
minuscule*/ writeln ('Nu')
cout<<"Da";else cout<<"Nu"; end.
}
5.
Yarianta GG Yarianta PASCAL
#include <iostream.h> Program Varianta 57 5;
int A[25]([25],a,n,b; var Mat:array[l..25,1..25] of
void main () integer;
{int 1i,73; a,n,i,j,b:integer;
cin>>n>>a>>b; begin
for(i=1;1i<a;i++) readln(n,a,b);
{for (j=1;j<b;j++) A[i]l[j]=1; for i:=1 to a-1 do
for (J=b+1;j<=n;j++) A[i1][]j]=2; begin
} for j:=1 to b-1 do
for (i=a+l;i<=n;i++) Mat[i,]J]:=1;
{for (J=1;j<b; j++) A[i]1[]]1=3; for j:=b+1 to n do
for (j=b+1;j<=n;Jj++) A[i][]]=4; Mat[i,]J]:=2;
} end;
for (i=1;1i<=n; i++) for i:=a+l to n do
{ for(j=1;j<=n;j++) begin
COout<<A[il]l[jI<<" '; for j:=1 to b-1 do Mat[i,]]:=3;
cout<<endl; for j:=b+l to n do Mat[i,J]:=4;
} end;
} for i:=1 to n do
begin
for j:=1 to n do
write (Mat[1]1[3]," ");
writeln;
end?nd'
//Pentru neintensiv //Pentru neintensiv
#include <iostream.h> Program Variantab7;
int A[25][25]1,a,n; var Mat:array[l..25,1..25] of
/*Matricea A este variabild globald, integer;
prin urmare elementele sale sunt a,n,i,j:integer;
initializate cu 0.( Elementele begin
liniei a vor fi toate nule, asadar readln (n,a) ;
nu mai este necesard atribuirea for i:=1 to a-1 do
Ala][j]=0, pentru j de la 1 la n).*/ for j:=1 to n do
void main () Mat[i,J]:=1;
{int 1i,73; for j:=1 to n do
cin>>n>>a; Mat[a,]j]:=0;
for (i=1;i<a;i++) for i:=a+l to n do
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for (j=1;3<=n;j++)
Ali][J1=1;

for (i=a+l;i<=n;i++)

for (j=1;j<=n;j++)
Ali1][31=2;

for (i=1;i<=n;i++)

{ for(j=1;j<=n;j++)

COUt<<A[il [jI<<" ';

cout<<endl;

bl

SUBIECTUL III
1.a

for j:=1 to n do
Mat[i,]J]:=2;
for i:=1 to n do

begin
for j:=1 to n do
write (Mat[1][3]," ")
writeln;
end;

end.

2. 3112 pentru intensiv, respectiv 2213 pentru neintensiv

3.Pentru intensiv:

Programul preaia din fisierul de intrare cele nnumere si le retine in vectorul v. Se formeaza

vectorul Sume  cy elemente distincte, ordonate strict cresc ator, fiecare element al acestui
vector reprezentand suma a douaelemente din v. Se calculeazasuma s dintre fiecare al i-lea

element al vectorului v si toate elementele ce-l succed ca pozitie in vector ( elementele de

rang i+1, 1+2,...

,n). Se cautdin vectorul sume valoarea s, inserandu-se in vector pe pozitia

corespunzatoare.(Se foloseste metoda de sortare prin insertie).

Varianta C/C++
#include <fstream.h>

int
v[101],1,J,sume[5050],m, s,N,gasit, k;
void main ()
{fstream f("intrare.txt",ios::in);
%ggrgam g("iesire.txt",ios::out);
n;
for (i=1;i<=n;i++)
f>>v[i];
sume [1]=v[1]+v[2];
for(i=1;i<n;i++)
for (j=i+1;j<=n;j++)
{s=v[il+vI[]];
gasit=0; k=1;
while (k<=N && gasit==0)
{if (sume[k]==s) gasit=1l;
else
if (sume[k-1]<s && s<sumel[k])
{gasit=1;
for (m=N+1;m>k;m--)
sume [m]=sume [m-1];
sume[k]=s; N++;
}
k++;
}
if (!gasit) {N++;sume[N]=s;}

}
for (i=1;i<=N; i++)
g<<sume [i]<<' ';
f.close(); g.close();

Varianta Pascal
Program varianta57;
var f,g:text;
v,sume:array[0.
integer;
n,i,j,k,gasit,nn,m,s:integer;

.100] of

ggg%an (f, "intrare.txt"');
reset (f) ;
assign (g, 'iesire.txt');
rewrite (g);
readln (f,n);
for i:=1 to n do
read (f,vI[i]);
sume[l] :=v[1l]+v[2];nn:=1;
for i:=1 to n-1 do
for j:=i+1 to n do
begin
k:=1;gasit:=0;

while (gasit=0) and (k<=N) do

begin
if (s=sume[k]) then
gasit:=1
else
if (sumel[k-1]<s) and
(s<sume[k]) then
begin
gasit:=1;
for m:=nn+1 downto k
do
sume [m] :=sume [m—
11;

sume [k] :=s;
nn:=nn+1;

end;
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Pentru neintensiv :

k:=k+1;
end;
if (gasit=0) then
begin
nn:=nn+1; sume [nn] :=s;
end;
end;
for i:=1 to nn do
write(g,sumel[i],"' "),
close(f); close(qg);
end.

Programul preaia din fisierul de intrare cele nnumere si le retine n vectorul v. Se parcurge
secvential vectorul vde la primul pan dla penultimul element al s au. Se scrie in figierul de
iesire suma dintre fiecare al i-lea element al vectorului si toate elementele ce-1 succed ca

pozitie in vector ( elementele de rang i+1, i+2,...

Varianta C/C++

#include <fstream.h>

int n,v[101],1i,3;

void main ()

{fstream f("intrare.txt",ios::in);
fstream g("iesire.txt",ios::out);
f>>n;
for (i=1;i<=n;i++)

f>>v[i];
for(i=1;i<n;i++)
for (j=i+1;j<=n;j++)
g<<v[il+v[iI<<" ';
f.close();
g.close();

}

).

Varianta PASCAL

Program variantab7;

var f,g:text;
v:array[l..100]
n,i,j:integer;

begin

assign (f, 'intrare.txt');

(g, 'iesire.txt');

reset (f); rewrite(qg);

readln (f,n) ;

for i:=1 to n do

for 1:=1 to n-1 do

for j:=i+1 to n do

write(g,v[i]l+vI[j],

close(f); close(qg);

end.

of integer;

assign

read(f,vI[i]);

\l

')

4. a) Cel mai mic multiplu al numarului natural nenul k, mai mare sau egal decat numarul a

-1

se poate calcula cu ajutorul formulei :

intreagda num drului x.
Varianta C/C++

int multiplu(int a,int k)
{return ((a-1)/k+1)*k;

}

b) Un numar nr
multiplu al numarului z, mai mare sau egal decat

a
T +1 |® k., unde se noteazicu [x] partea

Varianta PASCAL

function
multiplu(a,k:integer) :integer;
begin

*

k +

multiplu:= ( (a-1) div 1)

’

end;

elx ,y |daca x<nr<y. Programul determind m=cel mai mic

y.Prin urmare, num arul m-z va fi cel mai

mare multiplu al lui z, mai mic sau egal decat y.Dac anum arul m-z € [x ; y]atunci cel

putin un multiplu al lui zse afl 41n intervalul dat.
Varianta C/C++

#include <iostream.h>

int x,vy,z,m;

int multiplu(int a,int k)
{return ((a-1)/k+1) *k;
}

void main ()
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Varianta PASCAL

Program variantab7;

var x,y,z,m:integer;

function

multiplu(a,k:integer) :integer;
begin
multiplu:=

((a-1) div k+1)*k;
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{cin>>x>>y>>z;
m=multiplu(y,z)-z;

if ( m<=y && m>=x ) cout<<"DA";

else cout<<"NU";
}

SUBIECTUL I
1.¢c

2.

a) 1101

b) Oricare dintre numerele 25, 50, 75, 100

d) citeste n ( numar natural)

q<«1
i--daca n>0 atunci
i - - repeti
E v -- dacd n%5=0 atunci
i1 qeq*10
1 altfel
L qeqF10+1
-l
L1 n<[n/5]
+ '- - M pani cand n=0
-
scrie q

¢) Varianta C/C++

#include <iostream.h>
void main ()
{unsigned int n,g=1;
SEETEM n>0)
{ if (n%5==0)
g*=10;
else
g=g*10+1;
n/=5;
}
cout<<qg;

}

SUBIECTUL II
1.b
2.b

end;

begin
readln(x,vy,z);
m:=multiplu(y,z)-z;

writeln ('DA")
else writeln ('NU');
end.

if (m<=y ) and ( m>=x ) then

Varianta <58>

Varianta PASCAL
program variantab8;
var n,q:integer;
begin

gﬁg?}n (n);

while (n>0) do
begin
if n mod 5=0 then
g:=g*10
else
g:=g*10+1;
n:=n div 5;
end;
writeln(q);
end.
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3.2

4.

Varianta C/C++
il=j

5. Pentru intensiv

Varianta PASCAL

i<>j

arcur%e secvential sirul citit. Se formeazdun nou sir de caractere doar cu literele din

sn‘uq nitia

#1nclude <iostream.h>

#include <string.h>

void main ()

{char sir[256],SIR[256];

int i,nrlit=0;

cin.get (sir,256);

for (i=0;i<strlen(sir) ;i++)
if((sir[i]l>="a' &&

sir[i]<="z") || (sir[i]>="A" &&
sir[i]<='Z2"))

{SIR[nrlit]=sir[i];nrlit++;}
cout<<SIR<<endl;

}

Pentru neintensiv

Programul = compara  succesiv  toate
elementele sirului de caractere sircu literele
mici ale alfabetului englez. Variabila
intreagd nrlit retine numarul de litere mici
ale alfabetului englez, continute de sirul de
caractere. Se parcurge sirul de la prima
pozitie (sir[0]) pana la  ultima
pozitie(sir[strlen(sir)-1]). ~ Se  compara
fiecare element ial sirului de caractere cu
literele mici ale alfabetului englez,
incrementandu-se , dacdeste cazul, variabila
nrlit.

Varianta C/C++

#include <iostream.h>

#include <string.h>

void main ()

{char sir[256];

int i,nrlit=0;

cin.get (sir,256);

for (i=0;i<strlen(sir) ;i++)
if(sir[i]>='a' && sir[i]l<='z")

nrlit++;

cout<<nrlit<<endl;

}

SUBIECTUL III
1.c

program variantab58;
var sir,sirnou:string;
nrlit,i:integer;

begin
readln(sir);
sirnou:="";
for i:=1 to length(sir) do
if ((sir[i]>='a') and
(sir[il<="z")) or ((sir[i]>='A")

and (sir[i]<='2"))

~then sirnou:=sirnou+sir([i];
writeln (sirnou);

end.

Programul = compara succesiv  toate
clementele sirului de caractere sir cu
literele mici ale alfabetului englez.
Variabila intreagd nrlit retine numarul de
litere mici ale alfabetului englez, continute
de sirul de caractere. Se parcurge sirul de
la prima pozitie (sir[1]) pana la ultima
pozitie(sir[length(sir) I). Se compari
fiecare element ial sirului de caractere cu
literele mici ale alfabetului englez,
incrementandu-se , daca este cazul,
variabila nrlit.

Varianta PASCAL

program varianta58;

var sir:string;
nrlit,i:integer;

begin

readln (sir) ;

for i:=1 to length(sir) do

if (sir[i]l>='a') and
(sir[i]<='"z') then nrlit:=nrlit+l;
writeln(nrlit);
end.

2. Pentru intensiv 33 , respectiv 1111 pentru neintensiv

iR dngensiv s Notam Fyierdinsnselimal Mirkdrs numers e fim s 2

min3cu aceast avaloare citit a. Se citesc apoi succesiv din figier celelalte numere naturale (
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pindla ar situl fisierului), comparindu-se numarul citit cu cele trei valori minl , min2,
respectiv min2. In cazul in care se gaseste o valoare mai micddecat minl, se transleaza
celelalte valori minime : min2<-minl, respectiv min3<-min2.

#include <fstream.h> program variantab58;
int n,i,minl,min2,min3, x; var f:text;
Y%sgream "bac.txt",ios::in); begig,mlnl,m1n2,mln3:1nteger;
f>>x; assign(f, 'bac.txt');
minl=x;min2=x;min3=x; reset (f) ; read (£, x) ;
while (£>>x) minl:=x;min2:=x;min3:=x;
1f (x<minl) while not eof (f) do
begin
{min3=min2;min2=minl;minl=x; } read (f, x);
else if x<minl then
i1if (x<min?2) begin
{min3=min2;min2=x; } min3:=min2;min2:=minl;minl:=x;end
else else
if (x<min3) min3=x; if x<min2 then begin
cout<<min3<<' '<<min2<<' min3:=min2;min2:=x;end;
'<<minl<<endl; end;
f.close(); writeln (min3,"' ',min2,"' ',minl);
} end.

Pentru neintensiv : Notam in ordine, cele mai mici douanumere citite din fi sier : minl si
min2.

Se citeste din figier primul numar x si se initielizeaza minl, respectiv min2 cu aceast &
valoare cititd. Se citesc apoi succesiv din fisier celelalte numere naturale ( pindla ar situl
fisierului), comparindu-se numarul citit cu cele doudvalori minl , respectiv min2.

Varianta C/C++ Varianta PASCAL
#include <fstream.h> program variantab8;
int n,i,minl,min2, x; var f:text;
void main () x,minl,min2:integer;
{fstream f ("bac.txt",ios::in); begin
f>>x; assign(f, 'bac.txt');
minl=x;min2=x; reset (f);
while (£>>x) readln (£, x) ;
1f (x<minl) minl=x; minl:=x;min2:=x;
else while not eof (f) do
if (x<min2) min2=x; begin
cout<<minl<<' '<<min2; read (f, x);
f.close(); if x<minl then minl:=x
} else
end;1f x<min2 then min2:=x;
writeln(minl,"' ',min2);
end.

4.

a) Subprogramul divizor primeste ca parametru de intrare variabila intreaga a.Parametru
de iesire este variabila intreagd d. Cel mai mare divizor propriu posibil al numarului aeste
[a/2], valoare cu care este initializatd variabila d. Cu o structurd whilese parcurg toate
numerele naturale mai mici sau egale cu [a/2], pana se intdlne ste primul divizor al
numdrului a, mai mic sau egal cu a/2. Agloritmul este finit, deoarece chiar daca numarul a
este prim, deci nu are divizori proprii, cel putin numul 1va divide pe a(d=1)

33?338E%5%5%+1nt a,int &d) &%gn%§g%%gi(a integer;var
{d=a/2; d.lnteger)
while (a%d!=0) d--; begin
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d:=a div 2;
while(a mod d <>0) do d:=d-1;
end;

b) In programul principal este apelat subprogramul divizor , care va intoarce prin
intermediul parametrului de iesire d, valoarea celui mai mare divizor al lui x, mai mic decat

. v . . 1 A v v v . .- . . .
ﬁrgglc@ﬁﬁeég@eeﬁ}%g}fent de 1, inseamnic danum arul X are cel putin un divizor propriu, prin

Varianta C/C++
#include <iostream.h>

int x,d;
void divizor (int a,int &d)
{d=a/2;
while (a%d!=0)
d--;

}
void main ()
{cin>>x;

Evdzer (¥ edhi<<npar;

else cout<<"NU";
}
SUBIECTUL 1
1.b
2.

a)2
bg Oricare dintre numerele 31, 32, 33, 320,...

d) citeste n ( numar natural)

--cattimp n>10 executa
n < [(n%100)/10] + [n/10]

-
scrie n
c)
Varianta C/C++

#include <iostream.h>
void main ()
{unsigned long int n;

cin>>n;
do
{ n=(n%100)/10 + n/10;
} while ( n>=10);
cout<<n;
}
SUBIECTUL II
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Varianta PASCAL

program variantab8;

var x,d:integer;

procedure divizor (a:integer;var
d:integer);

begin

d:=a div 2;

while(a mod d <>0) do d:=d-1;
end;

begin

58892845k q) ;

if d=1 then writeln('DA")
else writeln('NU')
end.

Varianta <59>

Varianta PASCAL
program variantab9;
var n:longint;
begin

readln (n);

repeat

n:=(n mod 100)

div 10;

until (n<10);

writeln(n);

div 10 + n

end.
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1.a

2.¢

3.1;2;6;7; 8

4. Pentru intensiv:

Varianta C/C++ Varianta PASCAL
i+j==11 i+j=11

Pentru neintensiv:
Varianta C/C++ Varianta PASCAL
i== i=9

5. In vectorul nrap[10] se va re tine numarul de aparitii a fiecdrei cifre din text(nrap[i]
retine numarul de aparitii a cifrei i,1=0,..,9). Se parcurge sirul sir, secven tial. La fiecare
aparitie a cifrei i, se incrementeaza cu o unitate elementul nrap[i]. Variabila max,
initializatdcu 0, retine elementul maxim din tabloul nrap iar variabila imaxre tine pozitia
din vector a elementului maxim. Dacd nu sunt cifre In text, variabila max va r amane

initializatiacu valoarea 0, iar la sfargitul algoritmului se va afisa un mesaj corespunztor.

Varianta C/C++
#include <iostream.h>
#include <string.h>
int nrap[l0],max,imax,i;
char sir[256],cifre[10];
void main ()
{
strcpy(cifre,"0123456789") ;
cin.get (sir,256);
for (i=0;i<strlen(sir);i++
if (strchr(cifre,sir[i]
nrap[ (int)sir[i]-(int) '0"
for (1=0;1i<=9;1i++)
if (nrap[i]>max)
{max=nrap[i];imax=i;}
if (max==0) cout<<"NU"<<endl;
else cout<<imax<<endl;

}

)
))
I++;

SUBIECTUL III
1.d

Varianta PASCAL

program variantab59;

var sir:string;
nrap:arrayl[0..9] of integer;
i,imax,max,nr,err:integer;

begin

readln (sir);

imax:=0;max:=0;

for i:=1 to length(sir) do

begin

val(sir[i],nr,err);
if err=0 then

nrap[nr] :=nrap[nr]+l;
end;
for i:=0 to 9 do
if (max<nrap[i]) then
begin
max:=nrap[il];
imax:=1i;
end;

if (max=0) then writeln('NU')
else writeln (imax);

end.

2.Pentru intensiv 3452 , respectiv 828 pentru neintensiv

3. Pentru intensiv : Notam in ordine, cele mai mari trei numere citite din fisier : maxl1,
max2 si max3. Se citeste din fisier primul numar x si se initielizeaza max1, max2,
respectiv max3cu aceast dvaloare citit 4. Se citesc apoi succesiv din fisier celelalte numere
naturale ( pinala sfar situl fisierului), comparindu-se numarul citit cu cele trei valori max1
,max2respectiv. max3.

Varianta C/C++
#include <fstream.h>

int n,i,maxl,max2,x,max3;

Varianta PASCAL

Program varianta59;
var n,i,maxl,max2,x,max3:integer;
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void main () f:text;
{fstream f ("bac.txt",ios::in); begin
f>>x;maxl=x;max2=x;max3=x; assign(f, 'bac.txt');
while (£>>x) reset (f) ;
1f (x>maxl) read (f, x);
{max3=max2;max2=maxl;maxl=x; } maxl:=x;max2:=x,;max3:=x;
else while (not eof (f)) do
1if (x>max2) {max3=max2;max2=x; } begin
else if (x>maxl) then
if (x>max3) max3=x; begin
cout<< (max1%10) * (max2%10) * (max3%10) %$10;
f.close(); max3:=max2;max2:=maxl;maxl:=x;
} end
else

if (x>max2) then
begin max3:=max2;max2:=x; end
else
if (x>max3) then max3:=x;

ggad (£,x);

writeln ((maxl mod 10)* (max2 mod
10) * (max3 mod 10) mod 10);
close(f);

end.

Pentru neintensiv : Notam 1n ordine, cele mai mari doudnumere citite din fi sier : max1 si
max2.

Se citeste din fisier primul numar x si se initielizeazd max1, respectiv max2 cu aceast d
valoare citita. Se citesc apoi succesiv din fisier celelalte numere naturale ( pindla sfar situl
fisierului), comparindu-se numarul citit cu cele doudvalori maxl1 , respectiv max2.

Varianta C/C++ Varianta PASCAL
#include <fstream.h> program variantab59;
int n,i,maxl,max2,x; var f:text;
void main () x,max1l,max2:integer;
{fstream f ("bac.txt",ios::in); begin
max1=10001;max2=10000; assign(f, 'bac.txt');
while (£>>x) reset (f) ;read(f, x);
if (x>maxl) maxl=x; maxl:=x;max2:=x;
else while not eof (f) do
if (x>max?2) max2=x; begin
cout<< (max1%10) * (max2%10)%10; read (f, x);
f.close(); 1f x>maxl then maxl:=x
} el%% x>max?2 then max2:=x;
end;
writeln( ((maxl mod 10)* (max2 mod
10) )mod 10);
end.

4. Explicatii

a) Subprogramul divizor primeste ca parametru de intrare variabila Intreaga a.Parametru
de iesire este variabila intreaga d. Cel mai mic divizor propriu posibil al numarului aeste
2.Dacanum drul aeste par, variabila d ( divizorul)este ini tializat cu 2. Dacd aeste num ar
impar, atunci anu poate avea divizori pari, prin urmare vom ¢ uta cel mai mic divizor
printre numerele impare iar d va fi ini tializat cu 3. La fiecare pas, divizorul va fi
incrementat cu 2. Algoritmul se opreste la gasirea celui mai mic divizor al lui d, mai mare
decat 1. Dacanum arul aeste prim, atunci dva fi egal cu a.
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Varianta C/C++
void divizor (int a,int &d)
{if (a%2==0) d=2;
else
{d=3;
while (a%d!=0)
d+=2;

Varianta PASCAL
procedure divizor (a:integer;var
d:integer);
begin
if a mod 2=0 then d:=2
else
begin
d:=3;
while(a mod d <>0) do d:=d+2;
end;
end

b) In programul principal este apelat subprogramul divizor , care va intoarce prin
intermediul parametrului de iesire d, valoarea celui mai mic divizor propriu al lui a (daca a

este numdr compus) sau valoarea a .

Varianta C/C++

#include <iostream.h>
int x,d;

Yeitadixigyraist & int &)
else
{d=3;
while (a%d!=0)
d+=2;
}
}
void main ()
{cin>>x;
divizor(x,d);
if (d==x) cout<<"DA";
else cout<<"NU";

}

SUBIECTUL I
1.a

2.

a)7

Varianta PASCAL

program variantab9;
var x,d:integer;

grgc%dure divizor (a:integer;var
:Integer) ;

begin

if a mod 2=0 then d:=2
else

begin

d:=3;

while(a mod d <>0) do d:=d+2;

end;
end;
begin

readln (x) ;
divizor(x,d);

if d=x then writeln('DA'")
else writeln('NU')
end.

Varianta <60>

3% Qric er%(%intre numqreleD32551 , 1234531, 257, 8851, 125....

cites
c<« 10
- - daca n%2=1 atunci
- - repeta
c<—n% 10
n < [n/10]
- B pini cind n%2==0
- -l
scrie ¢

numar natura
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©)

Varianta C/C++
#include <iostream.h>
void main ()

{unsigned long int n;

cypsigned int c;

c=10;

while ( n%2==1)
{ c=n%10;
n=n/10;
o

cout<<c;

}

$UBIECTUL II

2.¢
3.1

Varianta PASCAL
program varianta60;
var n:longint;
c:byte;
beginyreadin (n);
c:=10;
while (n mod 2=1) do
begin
c:=n mod 10;
n:=n div 10;
end;
writeln(c) ;
end.

4. 65 pentru intensiv, respectiv 75 pentru neintensiv

5. Explicatii

In vectorul nrap[10]se va re tine numarul de aparitii a fiecarei litere mici din text (nrap[i]
retine numdrul de aparitii a literei cu codul ASCII i,i=97,..,122). Se parcurge sirul sir,
secvential. La fiecare aparitie a unei litere cu codul ASCII i, se incrementeazacu o unitate
elementul nrapli]. Variabila max, initializata cu 0, retine elementul maxim din tabloul
nrap iar variabila imaxre tine pozitia din vector a elementului maxim. Dacdnu sunt litere
mici in text, variabila maxva r dméne initializaticu valoarea 0, iar la sfarsitul algoritmului

se va afisa un mesaj corespunzator.

Varianta C/C++

#include <iostream.h>

#include <string.h> .

int nrap([l23],max,imax,i;

char sir[50];

void main ()

{cin.get (sir,256);

for (i=0;i<strlen(sir);i++)
if(sir[i]<=(int)'z' &&

sir[i]>=(int) 'a"'")

nrap[ (int)sir[i]]++;

for (i=(int) 'a';i<=(int) 'z';i++)
if (nrap[i]>max)

{max=nrap[i];imax=i;}

if (max==0) cout<<"NU"<<endl;

else cout<<(char)imax<<endl;

}
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Variabila literede tip mul time contine toate
literele mici ale alfabetului englez.

Funtia ORD() intoarce codul ASCII al
caracterului primit ca parametru iar functia
CHR()intoarce caracterul al ¢ drui cod ASCII
este primit ca parametru.

Varianta PASCAL

program varianta60;

var sir:string; ,
nrap:array{97..l22] of integer;
i,imax,max:integer;
litere:set of char;

begin

readln (sir);

imax:=0;max:=0;

litere:=[]; {Multimea litere se

initializeaza cu multimea vida}

for i:=ord('a') to ord('z') do
litere:=litere+[char(i)];

for i:=1 to length(sir) do

if sir[i] in litere then

nraplord(sir[i])]:=nraplord(sir[i])]+1;
for i:= ord('a') to ord('z') do
if (max<nrap[i]) then
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SUBIECTUL III

begin
max:=nrapl[il;
imax:=1i;

end;

if (max=0) then writeln ('NU'")
else writeln(char (imax)) ;

end.

1. d pentru intensiv , respectiv a pentru neintensiv
2. 1604 pentru intensiv, respectiv 3 pentru neintensiv

3.

O metodapentru c dutarea unui element intr-un sir de elemente este cdutarea secventiald. :
cautarea porneste cu primul element si continudpan acand elementul vizat este g asit sau

sirul dat se termind. Complexitatea unui asemenea tip de algoritm este O(N).

catamc cindae s prrasisdsettl deelerintel saicusatains SR st ata vilBARcangr tict e
de cautat. Daca sirul este ordonat crescator iar valoarea elementului de cdutat este mai mica
decat valoarea mediand, atunci anseamnac ael se afl & dntre marginea inferioara si valoarea
mediana( an prima jumatate a sirului). In caz contrar, el se afldin jum &tatea superioard. In
acest fel, cu o singurd comparatie, am renuntat la jumatate din spatiul de cautare.
Algoritmul va continua apoi cu gasirea valorii mediane dn noul spatiu de cautare (
injumatatit) si tot asa, panacand se va putea da verdictul asupra existen tei/non-existentei

valorii cautate in sir. Complexitaea algoritmului de cdutare binardeste O(log,N).

Varianta C/C++
#include <fstream.h>
int n,i,x,nr,v[100],stg,dr,m;
void main ()
{fstream f ("bac.txt",ios::in);
cin>>x;
while (£>>nr)
{n++;v[n]l=nr;}
stg=1;dr=n;m=(stg+dr) /2;
while (stg<=dr && v[m]!=x)
{if (x<v[m]) dr=m-1;
else stg=m+l;
m=(stg+dr) /2;
}

LEdg=culpllnggui<<"DA";

f.close();

}

4. Explicatii

Subprogramul radical are doi parametri antregi: parametrul de intrare a si parametrul de

iesire X

Varianta C/C++ .
void radical (int a, int &x)

b) Prin intermediul parametrului de iesire x, subprogramul intoarce partea intreagda lui

Varianta PASCAL

program varianta60;

var f:text;
X,nr,m,stg,dr,n:integer;
v:array[l..100] of integer;

begin
assign(f, 'bac.txt'); reset(f);
readln (x); nr:=0;
while not eof (f) do
begin

n:=n+1; read (f,nr); vI[n]:=nr;
end;

stg:=1;dr:=n;m:=(stg+dr) div 2;
while (stg<=dr) and (v[m]<>x) do

PegFx<vm]) then dr:=m-1
else stg:=m+l;
m:=(stg+dr) div 2;

end;

if(v[m]=x) then writeln('DA')
else writeln('NU'");
end.

Varianta PASCAL )
procedure radical(a:integer; var x:integer);
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Ja , unde aeste parametru de intrare. Dac dpartea Intreag da lui Jn ( numar obtiunt prin
apelul subprogramului radical, cu paramerii efectivi n si x) ridicatdla p atrat este egalacu

numarul n, atunci neste p atrat perfect.
Varianta C/C++

#inciude <hoshrgsm.-h>
int n,x;
void radical (int a, int &x)
{ x=(int)sqgrt(a);
}
void main ()
{cin>>n;
radical (n, x);
1f (n==x*x) cout<<"DA";
else cout<<"NU";

}

SUBIECTUL I
1.d

2.

a) 1303

b) 36 perechi

Varianta PASCAL
PLeIRaR . YRELERER60;

procedure radical (a:integer; var

x:integer) ;

begin

x:=round (sqgrt (a)) ;

end;

begin

readln (n) ;

radical (n, x);

if (n=x*x) then
writeln ('DA")

else writeln('NU');

end.

Varianta <61>

d) citeste a,b ( numere naturale care au acelasi numar de cifre)

n 0
dacit a# b atunci

- - repeta
x<—a%10
y<b%10

- dacd x<y atunci

E n< n* 10 +x

i altfel

E n<n*10+y

a [a/10]

b < [b/10]
- - B pani cand a=b
--N

scrie n

¢)

Varianta C/C++

#include <iostream.h>
void main ()

{unsigned long int a,b,n;
unsigned int x,y;
cin>>a>>b;

n=0;
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Varianta PASCAL
program varianta6l;
var a,b,n:longint;
x,y:byte;
begin
readln (a,b) ;
n:=0;
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while (a!=b)
{ x=a%10;
y=b%10;
if (x<y)
n=n*10+x;
else
n=n*10+y;
a/=10;
b/=10;
}

cout<<n;

}

SUBIECTUL I1

while (a<>b) do

begin
x:= a mod 10;
y:=b mod 10;

if (x<y) then
n:=n*10+x

else
n:=n*10+y;
:=a div 10;
b:=b div 10;
end;

writeln(n) ;
end.

La subiectul II, problema S, apare in textul problemei conditia 2<n<=100. Matricea

RPEFALE-IY oy Sietlanta Glerpente intregi . Elementul a[1][1] =3

Propun inlocuirea conditiei cu 2<n<=17

1.d
2.¢

n-1

3. 15 pentru intensiv, respectiv 99 pentru neintensiv
4. 4 pentru intensiv, respectiv f pentru neintensiv

5. Explicatii
Varianta 1 de rezolvare

Se initializeazdultima linie a matricei cu elementele 1,2,...,n
Se genereazasuccesiv elementele de pe liniile n-1,n-2,...,1, dup aformula :

ali][jl=ali+1][j-1]+a[i+1][j]+a[i+1][j+1];

Elementele coloanei 0 si elementele coloanei n+1sunt egale cu 0.

Varianta 2 de rezolvare

Se demonsetreaziprin induc tie dupd n(ordinul matricei patrate) ca a[i][j]=3"" * j

Varianta C/C++
// Varianta 1 de rezolvare
#include <iostream.h>
int n,af100][100]1,1i,3;
volid main ()
{cin>>n;
for (j=1;j<=n; Jj++)
aln][31=3;
for (i=n-1;i>=1;i--)
for (§=1;3<=1;3++)
ali] [j]l=ali+1][3-
1l+ali+1][jl+ali+l] [J+1];
for (i=1;i<=n;i++)
{ for (J=1;j<=n;j++)
cout<<alil[jI<<"' ';
cout<<endl;

}

//Varianta 2 de rezolvare
#include <iostream.h>
#include <math.h>

Varianta PASCAL

{Varianta 1 de rezolvare}

program varianta6l;

var n,i,j:integer;
ararray([0..101,0..100] of

integer;

begin

readln (n) ;

. Pentru n=100,

{se bordeaza coloana n+l si coloana

0 cu 0}
for i:=1 to n+l do
begin
ali,n+1]:=0; ali,0]1:=0;
end;

for j:= 0 to n+l do
for j:=1 to n do aln,jl:=j;
for i:=n-1 downto 1 do

for j:=1 to 1 do

11+a®idr)dtFafitd 3711,
for i:=1 to n do
begin

aln+l,3j]:=0;
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long int n,a[100][10071,1i,3;
void main ()
{cin>>n;
for (i=1;i<=n;i++)
for (j=1;j<=1i;j++)
alil[jl=(long int) pow(3,n-1)*7j;
for (i=1l;i<=n;i++)
{ for (3=1;3<=n;j++)
cout<<al[i][jI<<" ';
cout<<endl;
}
cout<<(long int)

}

pow (3,n-1);

SUBIECTUL III

for j:=1 to n do write (ali,]j],’
") ;

writeln;
end; end.

{Varianta 2 de rezolvare }

program varianta6l;

var n,1,Jj:1integer;
ararray[0..101,0..100] of

longint;

begin

readln (n) ;

for i:=1 to n do

for j:=1 to i do

ali,jl:=j*trunc(exp((n-i)*1In(3)));
for i:=1 to n do
begin

for j:=1 to n do

wr¥VEdts; (ali, J1," ")7
end; end.

Se propune modificarea textului problemei de la sub. 3:

Subprogramul cifra primeste prin singurul siu parametru x, un numar real nenul
pozitiv si intoarce valoarea cifrei unititilor partii intregi a lui x. (In loc de furnizeazi
prin parametrul y valoarea cifrei unitétilor, deoarece in exemplul de apel a functiei

cifra, nu apare parametrul y !)

1: l7pentru intensiv, respectiv 456 pentru neintensiv

3.

a) Se face conversia spre intreg a parametrului real x. Functia cifraintoarce ultima cifra a

numarului Intreg astfel obtinut.
Varianta C/C++

int cifra(float x)

{return (int)x % 10;

}

b)

Varianta C/C++

#include <fstream.h>

int n;

float mediasem1, mediasem?2;
int cifra(float x)

{return (int)x % 10;

§

void main()

{fstream f("medii.txt",ios::in);
int cl,c2;
while(f>>mediasem1>>mediasem?2)

{
218

Varianta PASCAL
function cifra(x:real):integer;
begin

x:=x*100;

cifra:=round(x) div 100;

end;

Varianta PASCAL
program varianta60;
var fitext;
n,cl,c2:integer;
mediasem1,mediasem2:real;
function cifra(x:real):integer;
begin
x:=x*100;
cifra:=round(x) div 100;
end;
begin
assign(f,'medii.txt");
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cl=cifra(mediasem1); reset(f);
c2=cifra(mediasem?2); n:=0;
if(c1<c2) n++; while not eof(f) do
} begin
cout<<n<<endl; readIn(f,mediasem1,mediasem?2);
f.close(); cl:=cifra(mediaseml);
} c2:=cifra(mediasem?);
if(c1<c2) then n:=n+1;
end;
writeln(n);
end

¢) O posibilarezolvare a problemei ar fi parcurgerea secven tialda fi sierului ( pandse atinge
sfarsitul de fisier) , citirea tuturor numerelor reale scrise in fisier si retinerea lor intr-un
vector. Se parcurge apoi acest vector (secvential, cate doudelemente deodat &) se verifica
proprietatea din enuntul problemei : ultima cifra a partii Intregi a primului numér din
pereche sifie strict mai mic ddecat ultima cifr da p artii Intregi a celui de al doilea numar
din pereche.

O altametod amai eficient datat din punct al spa tilui de memorie ar fi cat si al timpului de
executie ar fi citirea din fisier a cite unei perechi de numere reale (mediaseml si
mediasem?2), compararea ultimei cifre a partii intregi a primului numér cu ultima cifrda
partii intregi a celui de al doilea numdr citit si contorizarea, dupacaz, a solu tiilor problemei.

e Prima metodanecesit autilizarea unui vector cu cel mult 1200 elemente reale iar a
doua metodanu folose ste vectorul;

e La prima metoddse parcurg numerele citite de dou dori: odat ala citirea din fi sier si
apoi la parcurgerea vectorului pentru rezolvarea problemei. A doua metoda, cea

descrisa de algoritm, nu mai necesita parcurgerea vectorului, compara tia
realizdndu-se la citirea din fisier a perechii curente de numere reale.

Varianta <62>
SUBIECTUL I

Problema 2: Eroare de tipar !!! « Scrieti valorile care se afiseaza..... »
1.b

219

2.
a) 8162 ;2816 ; 6281 ; 1628
b) Oricare dintre numerele 1000 ; 2000 ; ( orice numar de forma ¢*10", unde ¢ este o
cifranenul iar n este un num ar natural, n>3
d)
citeste x ( numar natural)
aux < X

- - repeta

E c<—x%10

' X < [x/10]

E t<x

)= daca c=0 atunci

b aux . x

Lm O

i -repeti

]
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-- daci t# 0 atunci
c<—c*10
t < [t/10]

__J@n3 cand t=0
c < ct+x
scrie x

- - pani cand x=aux sic= 0

©)

Varianta C/C++
#include <iostream.h>
void main ()

{unsigned long int x,t,aux,c;

shR2z%;
do
{ c=x%10;
x/=10;
t=x;
if (c==0)
aux=x;
while (t!=0)
{ c*=10;
t/=10;
}
X+=C;
cout<<x;
} while(x'!=aux || c==0);
SUBIECTUL 11
1.a
2.b
3. Pentru [ 0|1|1/0(0]|1
intensiv: 0/1]0(0]0]0
0/l0/l0({0]0]0
0/(0]1/[0]0]0
0/(0]1/[0]0]0
0 0[(1/0]0]0
4. e
5. Explicatii

Se citeste de la tastatura sirul de
caractere sir. Programul creeaz a
sirul de caractere litere, format
din literele mici ale alfabetului
englez care apar in girul citit de la
tastatura, prin parcurgerea
secventiald a sirului de caractere
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Varianta PASCAL
program varianta62;
var x,aux,t,c:longint;
begin

Rgaddn(x);
repeat
c:=x mod 10;
Xx:= x div 10;
t:=x;
if (c=0) then
aux:=x;
while (t<>0) do
begin
c:=c*10;
t:=t div 10;
end;
X:=C+x;
writeln (x)
until (x=aux) and (c<>0);
end.

Pentru neintensiv : 3

Se citeste de la tastatura sirul de caractere sirl.
Programul creeaza sirul de caractere sir2, format din
literele mici ale alfabetului englez care apar in sirul
citit de la tastatura, prin parcurgerea secventiala a
sirului de caractere sirl. Se utilizeaza dou a variabile
de lucru de tip multime, cu tipul de bazicaracter :
variabila litere, car¢ retine toate literele mici ale
alfabetului englez si variabila litere distincte care
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sir. Daca elementul curent (i) al
lui sir este litera mica si nu
apartine  sirului litere creeat
( !strchr(litere,sir[1]) ), se adauga
la sirul litere un spatiu si litera
gasita.
Varianta C/C++
#include <iostream.h>
#include <string.h>
int i,apartine,l,j;
char sir[256],1litere[255];
volid main ()
{cin.get (sir,256);
for (i=0;i<strlen(sir);i++)

if(sir[i]>="a' &&
sir[i]<="z"' &&
Istrchr(litere,sir[i]))

{ strcat(litere," ");

litere[strlen(litere) -
2]1=sir[i];
}

cout<<litere;

}

SUBIECTUL III
1.a

retine literele distincte ale sirului format, sir2. Daca
elementul curent (i)al lui sireste liter amic a(apar tine
multimii litere) 1 nu apartine sirului sir2 creeat ( nu
apartine multimii litere_distincte), se adaugdla sirul
sir2 un spatiu si litera gasita.

Varianta PASCAL
program varianta62;
var sirl,sir2:string;
i:integer;
litere,litere distincte:set of char;

begin

readln (sirl);

sirz2:='"'; litere distincte:=[]; litere:=[];
for i:=ord('a') to ord('z') do

litere:=litere+[char(i)];
for i:=1 to length(sirl) do
if (sirl[i] in litere) and
not (sirl[i] in litere distincte)
then
begin
sir2:=sir2+sirl[i]+" ';

litere distincte:=litere distincte+[sirl[i]];
end;

writeln(sir2);

end

2. 9 pentru intensiv, respectiv 26944962 pentru neintensiv

3.

Sirul lui Fibonacci este o secventade numere in care fiecare num dr se obtine din suma

precedentelor doua din sir. Astfel, primele 10 numere ale sirului lui Fibonacci sunt:
1,1,2,3,5,8,13,21, 34, 55, ...

(primele 2 numere sunt predefinite, iar restul se obtin Tn mod recursiv, din suma

precedentelor doua: 3=2+1,5=3+ 2, samd...)

Varianta C/C++
#include <iostream.h>

Varianta PASCAL

Program varianta62;

4889 4gkngyPrc,n=l,nr_pe linie=l; Var f;RrCpaOr9aRE i integer;
{a=0;b=1; begin

cout<<l<' ', n:=1l;nr pe linie:=1;
while (n<40) write(1," ');

{c=a+b; a:=0;b:=1;

a=b;b=c; while (n<40) do

1if (c%2==1) begin

{cout<<ec<' '; c:=a+b;a:=b;b:=c;

n++; nr pe liniet+; if (¢ mod 2=1) then
if (nr pe linie==b5) begin
{ cout<<endl;nr pe linie=0;} write(c,' ");

P

n:=n+l;nr pe linie:=nr pe linie+l;
if (nr pe linie=5) then
begin
nr pe linie:=0;writeln;
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4.a)
Varianta C/C++
#include <fstream.h>
#include <values.h>
int a[10000],b[10000],x,na,nb;
void adaug pare (int x)
{int stg=1l,dr=na,m,gasit=0,1i;
if (na==0) {a[l]l=x;na=1;}
else
do{ m=(stg+dr)/2;
if (x==a[m]) gasit=1l;

else if (x>a[m])
if (x<a[m-117)
for (i=na+l;i>m;i--)
alil=ali-1];
a[m]=x; gasit=1l;na++;
}
else
{dr=m-1;
m=(stg+dr) /2; }
else

if (x>a[m+1])
{for (i=na+l;i>m+1;i-- )
alil=ali-1];

a[m+l]l=x; gasit=1;
nat+; }
else
{stg=m+1;

m= (stg+dr) /2; }
} while(gasit==0);
}
void adaug impare (int x)
{int stg=1,dr=nb,m,gasit=0,1i;

if (nb==0) {b[l]=x;nb=1;}
else
do{ m=(stg+dr)/2;
if (x==b[m]) gasit=1l;
else ; ARERLIM)
{for (i=nb+l;i>m;i--)
bli]=b[i-1];
b[m]=x;
gasit=1;nb++; }
else
{dr=m-1;
m=(stg+dr) /2; }
else
if (x<b[m+1]) {
for (i=nb+1l;i>m+1;i--) bl[il=b[i-11;
bm+l]=x; gasit=1l;

nb++; }
else
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end;
end;
end;
end.

Varianta PASCAL
Program Varianta62;
var a,b:array[0..10000] of integer;
x,na,nb,i:integer;
f,g:text;
procedure adaug pare (x:integer);
var stg,dr,m,gasit,i:integer;
begin
stg:=1;dr:=na;gasit:=0;
if (na=0) then
begin afl]:=x;na:=1;end
else
repeat
m:=(stg+dr) div 2;
if(x=a[m]) then gasit:=1
else
if(x>a[m]) then
if (x<a[m-1]) then

begin
for i:=na+l
downto m+1l do
alil:=ali-11;
alm]:=x;
gasit:=1;na:=na+l;
end
else
begin
dr:=m-1;
m:=(stg+dr) div 2;
end
else
if (x>a[m+1]) then
begin
for i:=na+l
downto mt+l do
alil:=ali-11;
na:=na+l: alm+l]:=x; gasit:=1;
end
else
begin

stg:=m+1;
m:=(stg+dr) div 2;
end
until gasit=1l;
end;
procedure adaug impare( x:integer);
var stg,dr,m,gasit,i:integer;
begin
stg:=1;dr:=nb;gasit:=0;
if (nb=0) then begin b[l]:=x;nb:=1;end
else
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{stg=m+1;
m=(stg+dr)/2; }
} while (gasit==0);
}
void main ()
{fstream f("date.in",ios::in);

a[0]=MAXINT;
while (£>>x)

if (x%2==0) adaug pare(x);
else adaug_ impare (x);
f.close();

fstream g("date.out",ios::out);
for(int 1i=1;i<=nb;i++)
g<<bl[il<<" ';
g<<endl;
for (i=1;i<=na; i++)
g<<alil<' ';
g<<endl;

g.close();

repeat
m:=(stg+dr) div 2;
if (x=b[m]) then gasit:=1
else
if (x<b[m]) then
1if (x>b[m-1]) then
begin
for i:=nb+l
downto m+1 do
bli]l:=b[i-1];
b[m] :=x;
gasit:=1;nb:=nb+1;
end
else
begin dr:=m-1;
m:=(stg+dr) div 2;
end
else

if§§§@ﬁm+l]) then
for i:=nb+1
downto m+2 do
b[i]l:=b[i-1];
bm+l] :=x; gasit:=1;

nb:=nb+1;

end

else
begin
stg:=m+1;

m:=(stg+dr) div 2;

end

until gasit=1;

end;
begin

reset (f) ;

assign(f, 'date.in');
'); rewrite(g);

assign (g, 'date.out
al[0] :=MAXINT;
while ( NOT eof (f)) do
begin
read (f, x);
if (x mod 2=0) then adaug pare (x)
else adaug_impare (x);

end;

close(f);

for i:=1 to nb do
write(g,b[i]," ");

writeln(g,"' ");

for i:=1 to na do
write(g,ali]l," ")

close(qg);

end.

b) Valorile citite din fisier se adaugain doi vectori : vectorul a, ordonat descrescator,
format din numerele pare si vectorul b, ordonat descrescétor, format din numerele impare.
Se utilizeazdmetoda sort drii prin insertie: se cautapozi tia noului element in vector(pozitia

Qe alelosgsanatoss F 14HE L RIDAER.- VARRieiRaRIH i SRdPtisrHiecht MHGIATe RIRGGF
nou se aseazape pozi tia m. In acest mod, se vor retine doar elementele distincte.
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Varianta <63>
SUBIECTUL I
1.a
2.

33 1@,319, 21 ( Oricare trei numere naturale distincte impare)
c) citeste n,d ( numere naturale)
b« 0
v«20
--pentrui < 1,n executa
citeste X ( numar natural nenul)
a0
aux <—x
L- repeti

- 4 o = i
daga(_x a/-?-? 0 atunci

X < [x/d]
-
pana cand x%d = 0
---
-- daca a>b atunci
1
! b <a
',V < aux
Ll
[ |
scrie v,” ,b
d)
Varianta C/C++ Varianta PASCAL
#include <iostream.h> Program varianta 63;
void main () var n,d,b,v,a,aux,1i,x:integer;
{unsigned long int n,d,b,v,x,aux,a; begin
cin>>n>>d; readln (n,d);
b=0; b:=0;
v=0; v:=0;
for (int i=1l;i<=n;i++) for i:=1 to n do
{cin>>x; begin
a=0; readln (x) ;
aux=x; a:=0;
while ( x%d==0) aux:=x;
{ a+=1; while (x mod d=0) do
x/=d; begin
} a:=a+l;
if (a>b) X:=x div d;
{ b=a; end;
v=aux; if (a>b) then
} begin
} b:=a;
§out<<v<<' '<<b; endi=aux;
end;
writeln(v,"' ',b);
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end.
SUBIECTUL II
1.b
2.b
3.3;5;6
4. Varianta C/C++ pentru intensiv Varianta PASCAL pentru intensiv
if(strcmp(sl,sl)<0) cout<<sl<<’ If (strcomp (sl,s2) writeln(sl,’
\<<s2; V,s82)
else cout<<s2z2<<’ ‘<<sl; Else writeln(s2,’ V‘,sl);
Varianta C/C++ pentru neintensiv Varianta PASCAL pentru neintensiv
if (strlen(sl)<strlen(s2)) if length(sl)<length(s2) then
cout<<sl<<s2; writeln(sl, s2)
else cout<<s2<<sl; else writeln(s2,sl);
5. Explicatii
SERPreRy-B5iamendalfdlat Redinituf abaplnem laamasiee se calculeaz adup aformula :
Varianta C/C++ Varianta PASCAL
finclude<iostream.h> program varianta63;
int af[51][51],m,n,i,3; var a:array[l..50,1..50] of integer;
void main () n,m,i,j:integer;
{cin>>n>>m; begin
for (§j=1;j<=m; j++) readln (n,m) ;
for (i=1;i<=n;i++) for j:=1 to m do
ali] [J1=(J-1) *n+i; for i:=1 to n do
for (i=1;i<=n;i++) ali,jl:=n*(3j-1)+1i;
{for (§j=1;j<=m; j++) for i:=1 to n do
coffprkgralil [J1<<t 'y begdp 5.-1 to m do
} Write(a[irj]/' ')
} writeln;
end;
end.
SUBIECTUL III
1.¢c
2. 15 pentru intensiv, respectiv 6 pentru neintensiv
3.
Varianta C/C++ Varianta PASCAL
int verif(long int x) 3.a)
{while (x>=100) function
{if (x%2==1 && (x/10)%2 && verif (x:longint) :boolean;
(x/100) %2 ) begin
return 1; c,y:integer;
x/=10; while (x>0) do
} begin
return 0; c:=x mod 10;
} if (c mod 2=0) then
else
y=y+1;
ifydysglithen
X:=x div 10;
end;
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verif=0;
end;

3. b)
program pct3;
var
1nteger,
t Boolea
x:longint;

function
verif (x:1longint) :boolean;
begin
c,y:integer;
while (x>0) do
begin
c:=x mod 10;
if (¢ mod 2=0) then
else

1;
ify(§=3) then
verif=1;
x:=x div 10;
end;
verif=0;
end;

begin
assign(f,’date.txt’);
reset (f);
readln (f,n);
t:=true;
for i:=1 to n do
begin
read (f, x);
if (verif (x)) then
begin
write(‘x=',x," Y);
t:=false;
end ;
end ;
if (t) then
write (NU’) ;
end.

3.c)

Eficienta algoritmului consta
in faptul ca se foloseste o
memorie minima, ilar operatiile
sunt simplificate.

- se citesc cele n numere,
fara a se stoca in
memorie si se prelucreaza
la citire

- subprogramul verif () va

returna 1 la prima secventa
de 3 cifre gasita, fara sa

le gaseasca pe toate.
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Rharianta C/C++
#include <fstream.h>
long int x,n,ok;
int verif(long int x)
{while (x>=100)
{if (x%2==1 && (x/10)%2 &&
(x/100) %2 )
return 1;
x/=10;
}
return 0;
}
volid main ()
{fstream f ("date.txt",ios::in);
f>>n;
for(int i=1l;i<=n;i++)
{£>>x%;
if( verif(x/1000) )
{ok=1; cout<<x<' '; }
}
if (!ok) cout<<"nu";

}

Astfel, se economiseste
timp.

Varianta PASCAL
program varianta63;
var f:text;
n,i,exista:integer;

x:longint;
function verif (x:longint) :integer;
var ok:integer;
begin
ok:=0;
while (x>=100) and (ok=0) do

if(x mod 2=1) and ((x div 10) mod
2=1) and ((x div 100) mod 2=1) then

ok:=1

else x:=x div 100;
verif:=ok;
end;
begin
assign(f, 'date.txt') ;reset (f);
readln(f,n); exista:=0;
for i:=1 to n do
begin

readln (f, x) ;
if (verif(x div 1000)=1) then
begin

engrite(x,' 'y; exista:=1;
end;
if exista=0 then writeln('nu');
close (f);
end.

Functia verif()are ca parametru de intrare un num &r natural . Se testeazdsuccesiv paritatea
ultimelor trei cifre ale parametrului de intrare. In programul principal, se parcurg succesiv
cele nnumere naturale citite din fi sierul text. Se testeazddoar paritatea primelor trei cifre
ale fiecarui numar x citit din fi sier, prin apelul functiei verif() cu parametru de intrare

[x/1000].

SUBIECTUL 1
1.c
2

Varianta <64>

a) Vor fi afisate, in ordine, valorile: 2, 3,4,4,5,6,5,6,7, 8, 10

b) n=15
c) Varianta C/C++
#include<iostream.h>
unsigned n,k,1i,3;
void,main O
for(i=1;i<=n; i++)
for (j=1;j<=n;j++) {cout<<i+j<<’

\ .

Varianta PASCAL
Program var 64 I;
var n,k,i,j:word;

?ggéTn(n);

for i:=1 to n do
for j:=1 to n do begin
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k++;} write (i+3j,’ ‘);k:=k+1; end;
cout<<k<<endl;} writeln (k) end.

d) citeste n

k<0

1—1

Fat timp, i<n executa
J—1

| Cat timp j<i executa
| | Scrie itj

| | kek+1

| )t

' 1<t

Scrie k

§UB ECTUL 11 . .
. intensiv neintensiv
d d

2. intensiv neintensiv
a a

3.3

4.3

5. Explicatii

Se parcurge sirul si la ntilnirea caracterului spatiu sau la sfarsitul sirului se verificidac a
litera precedentdeste vocal a si prima literda cuvantului (caracterul de pe pozi tia k) este, de

VaRsREA-CRSAE Varianta PASCAL
#include<iostream.h> Program var 64 II;
#include<string.h> var x:string[200];
char x[200]; n,k,t,i:integer;
int n,k,t,i; m:set of char;
void main () begin
{ m:[\a!’IeI,IiI,IOI’IuI,IAI,IEI,III,IOI,
cin.get (x,200); ‘u’l;
char y[10]="aeiouAEIOU”; readln (x) ;
k=0; x:i=x+" V;
for (t=0; t<=strlen (x);t++) k:=1;
if(x[t]l==" ‘]| |t==strlen(x)) for t:=1 to t<=length(x) do
if (strchr(y,x[k]) &&strchr(y,x[t- if (x[t]=" ‘) then
11)) if(x[k] in m)and (x[t-1]in m) then
{n++; k=t+1;} begin
1f(!'n) cout<<”Nu exista”; inc(n); k=t+1l; end;
else cout<<n; if n=0 then write(‘Nu exista’)
} else write(n) end.
SUBIECTUL III
1. intensiv neintensiv
d d
2. intensiv neintensiv
5*%10=50 9*-1=-9
5*%9 =45 9*0=0
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5*8 =40
5*%7 =35
5*%6 =30
5*%5=125
5*%4 =20
5*%3 =15
5*%2 =10
5*1=5

5%0=0

3. Varianta C/C++

int diviz (int n, int all)
{int i,73,%k=0;
for(i=1;i<n;i++)

for (j=1i+1;j<=n; j++)

if(aflil%alj]==011aljl%al1]==0)k++;

¥eturn k;

4. a)

Varianta C/C++ intensiv

#include<iostream.h>
#include<fstream.h>
ifstream f (“date.in”);

long x[10 9],n,i,j,max,k;

void main

{while(!'f.eof ())

£>>k;

if(!f.eof()) {n++;x[nl=k;}}
i=1;

while (i<n)

{3=1+1;

) J++s

while (j<=n&&x[j-11>x[7]
=i;}

if (j-i>max) {max=j-i;k
i=3;

}

for (i=k; i<=k+max-1;i++)cout<<x[i]<<’

\ .
4

cout<<endl;}

9*1=9

9*2=18
9%3=27
9%4=36
9%5=45
9*7=63
9#8=T72
9%9=81

Varianta PASCAL
Type vector=array[l..200] of
integer;
Function diviz (n:integer;
a:vector) :integer;
var 1i,3j,k:integer;
begin
k:=0;
for i:=1 to n-1 do
for j:=i+1 to n do

if(al[i] mod al[j]=0)or(al[j] mod
alil=0) then inc(k);
diviz:=k;
end;

Varianta PASCAL intensiv

Program var 64 III;

var x:array[1l..1000] of longint;
k,n,i,j,max:integer;

ctext;

egin
assign(f,’date.in’); reset (f);
while not eof (f) do
begin
read(f,k); inc(n);x[n]:=k;
end;
i:=1;
while i<n do begin

Ji=1i+1;

while (j<=n)and(x[j-11>x[3j]) do

Ji=j+1;
if j-i>max then begin max:=j-i;
k:=1
end;
i:=7j; end;
for i:=k to k+max-1 do
write(x[1],’ “);
writeln end.

Varianta C/C++ neintensiv
#include<iostream.h>
#include<fstream.h>
ifstream f (“date.in”):;
long x[1000],n,i,Jj,max,k;
void main ()
{while(!f.eof ())

£>>k;

Varianta PASCAL neintensiv
Program var 64 III;

var x:array[1l..1000] of longint;
k,n,i,j,max:integer;

f:text;

begin

assign(f,’date.in’); reset (f);
while not eof (f) do
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1if(!f.eof ()) {n++;x[nl=k; }}
i=1;

while (i<n)

{3=1+1;

while (j<=n&&x[j-11>x[]j]) J++;
if (j-i>max)max=j-1i;

i=3;

cout<<max<<endl;}

b) intensiv

begin
read(f,k); inc(n);x[n]:=k;
end;
i:=1;
while i<n do begin
Ji=1i+1;
while (j<=n)and(x[j-1]1>x[7]) do

Ji=J+1;
if j-i>max then max:=j-1i;
i:=7j; end;

writeln (max) end.

Se determindsecven ta descrescatoare de lungime maximaprintr-o singur dparcurgere a
sirului, retinand in variabila k pozitia de inceput a secventei de lungime maxima. Dupa
generarea unei secvente intre indicii 1 §i j-1, urmatoarea secventase va c auta de la pozitia j.

neintensiv

S e P A E BB RS A SR QRS AR VRS RS TN IARTIPL P PN HIABAF S e ise

va cauta de la pozitia j.

SUBIECTUL I — intensiv informatica

1.b

2. a) Vor fi afisate valorile: 13277231 si 1

Varianta <65>

b) Solutie este orice numar in care cifra unitatilor apare de 4 ori. De exemplu: 1111 si

gngzrianta C/C++
#include<iostream.h>
unsigned n,m,c,v,u;
void main () {

cin>>n;

m=0; wv=n;

u=n%10;

do{

c=n%10; v=v*10+c;
if(c= = u) mt++;
n=n/10;

}

while (n);

cout<<v<<’ ‘<<m<<endl;}

d) citeste n
m0 ; Ve

n.[n/10]

un%10

Cat timp n#0 executa

| c— n%10

| v—v*10+c

| daca c=u atunci
| | mem+1

| ™

éc!ie v,m

230

Varianta PASCAL
Program var 65 I;
var n,m,c,v,u:word;
begin
readln (n) ;
m:=0; v:=n;
u:=n mod 10;
repeat
c:=n mod 10;
vi=v*10+c;
if c=u then inc(m);
n:=n div 10;
until n=0;
writeln(v,’” ‘,m);
end.
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SUBIECTUL 11
1.c

2.d

3. 2 muchii

4. 101 noduri

5. Explicatii

Se observac aliniile impare se completeaz acu valori de la primul element la ultimul, iar
cele pare de la ultimul la primul. Se foloseste variabila k pentru a genera elementele care se
vor completa pe linii, valoarea lui k mérindu-se cu 1 la fiecare pas.

Varianta C/C++
#include<iostream.h>
int n,m,1i,3,k,al[51][51];
void main ()
{ cin>>n>>m; k=1;
for(i=1;i<=n; i++)
1f (1%2)
for (3=1;3<=m; j++)ali] [J]=k++;
else
for (J=m;j>=1;j--)ali] [J]=k++;
for (i=1;i<=n;i++)
{for (3=1;j<=m; j++)
cout<<alil[jI<<" Y;
cout<<endl;

b}

SUBIECTUL III

1.a

2.222

3. a) Varianta C/C++

int sfx(long x)
if(x%10<x/10%10&& x/10%10< x/100%10)
return 1;
else return 0O;

}

b)

Varianta C/C++
#include<iostream.h>
#include<fstream.h>
ifstream f (“date.in”);
long x,n;

int sfx(long x)

if(x%10<x/10%10&& x/10%10< x/100%10)
return 1;
else return 0O;

Varianta PASCAL
Program var 65 II;
var n,m,1i,Jj,k:integer;
ararray[l..50,1..50] of
integer;
begin
readln (n,m) ;
k:=1;
for i:=1 to n do
if i mod 2 <>0 then
for j:=1 to m do
begin ali,j]:=k;

inc (k) ;
end
else
for j:=m downto 1 do
begin ali,J]:=k;
inc (k) ;
end;
for i:=1 to n do
begin

for j:=1 to m do write(ali,j]l,’
‘)i

writeln end end.

Varianta PASCAL
function sfx(x:longint) :integer;
begin
1f” (x mod 10<x div 10 mod 10)and(x
div 10 mod 10<x div 100 mod 10)then
sfx:=1
else sfx:=0 end;

Varianta PASCAL
Program var 64 III;
var x,n:longint;
f:text;
function sfx(x:longint) :integer;
begin
&f Fom39a 2524 44Y 1 080001 8T %R
sfx:=1
else sfx:=0 end;
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}

void main ()

{

while (!f.eof ())

{

f>>x;

if (!f.eof())
if(sfx(x)&&sfx (x/10) &&sfx(x/100) &&

sfx (x/1000)) n++;}

cout<<n<<endl;
}

begin
assign(f,’date.in’);
while not eof (f) do
begin
read (f, x);
if (sfx(x)=l)and(sfx(x div
10)=1)and

(sfx(x div 100)=1l)and(sfx(x div
1000)=1) then inc(n);end;
writeln (n) ;
close (f);
end.

reset (f) ;

b) Pentru a utiliza eficient memoria, nu stocam valorile din fisier intr-un tablou, ci verificam

fiecare element imediat dupapreluarea lui din fi

sier.

Deoarece fiecare numar citit are exact 6 cifre, folosim functia sfxpentru a verifica, pe rand,

valorile: x, [x/10], [x/100] si [x/1000].

SUBIECTUL 1

1.b

2.

a) Se va afisa NU

b) 10,20, 1,4,0

c) Varianta C/C++
#include<iostream.h>
int n;

unsigned x;

void main () {

n=0;
do{
cin>>x;
1if (x)

} while
if(!'n)

}

1f (! (x%5))
(x) 7
cout<<”DA”;

n++; else n--;

else cout<<”NU”;

d)

n<0

citeste x

Cat timp x#0 executa

| daca x%5=0 atunci nen+l
| | altfel nen-1
| 'm

| citeste x

'm

Daca n=0 atunci scrie “DA”

| altfel scrie

[ ]
SUBIECTUL 11
1.c

232
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Varianta <66>

Varianta PASCAL
Program var 66 I;
var n:integer;

x:word;
begin
n:=0;
repeat
readln (x) ;
if x<>0 then

if x mod 5=0 then n:=n+l

else n:=n-1;

until x=0;

if n=0 then writeln (‘DA’)
else writeln ('NU’)

end.
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2. intensiv
b

3.3s514
4. intensiv

Secventa afiseazd num drul 1intreg
ultimul nod al listei.

5.

Varianta C/C++

#include<iostream.h>

#include<string.h>

char x[50];

int 1i,3;

void main ()

{ .

cin>>x;

for (i=0;i<strlen (x) ;i++)
{
for (3=0;j<=1i;j++)

cout<<x[j];

cout<<endl;

SUBIECTUL III
1. intensiv

c
2. intensiv

Functia are valoarea 48.
3. Varianta C/C++

long calcul (unsigned n, long all)
{long d,x=all]l,y=al2];
if(!'x&&'y)d=0;

else

if(x&&!'y) d=x;

else

if (!x&&y) d=y;

e%%ﬁile(x!:y)if(x>y) X—=y;
else y-=x;
d=x; }
for (int i=3;i<=n;i++)

{

x=d; y=alil;
if(!'x&&!y)d=0;
else
if(x&&!y) d=x;
else
if(!'x&&y) d=y;
else

{while (x!=y)if (x>y) x-=y;
else y-=x;
d=x; }

din

neintensiv
b

Neintensiv
11111
44444
33333
22222
55555

Varianta PASCAL

Program var 66 II;

var x:string[50];
i:integer;

begin

readln (x) ;

for i:=1 to length(x
writeln (copy(x,1,

end.

neintensiv

c

neintensiv

Lipseste secventa 222.
Varianta PASCAL

Type vector=array[l.

longint;

) do
1))

.10000] of

Function calcul (n:word;

a:vector) :longint;
var d,x,y:longint;
begin
x:=al[ll;y:=al2];

if(éfgéand(y=0) then d:=0

if (x<>0)and (y=0)
else
if (x=0)and (y<>0)
else
begin
while x<>y do

then d:=x

then d:=y

if x>y then x:=x-y
else y:=y-x;

d:=x;
end;
for i:=3 to n do
begin
x:=d; y:=alil;
if (x=0)and (y=0)
else

then d:=0
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return d;

}

4. a)
Varianta C/C++

#include<iostream.h>
#include<fstream.h>
ifstream f (“a.txt”);
ifstream g(“b.txt”);
long x, min;

int k;

void main ()

{

g>>x; min=x;
while(!g.eof())

{

g>>x;

1f (x<min)min=x;

}

While(!f.eof())

{

if (x<>0)and(y=0) then d:
else
if (x=0)and(y<>0) then d
else
begin

while x<>y do
if x>y then x:=x-y
else y:=y—-x;
d:=x;
end;
end;
calcul:=d;
end;

Varianta PASCAL

Program var 66 III;

var x, min:longint;
k:integer;
f,g:text;

begin

assign(f,’a.txt’); reset(f);

assign(g,’b.txt’); reset(qg);

readln(g,x); min:=x;

while not eof(g) do

begin

readln (g, x);

if x<min then min:=x;

end;

while not eof (f) do

begin

readln (f, x) ;

=X

=y

f>>x; if x<min then k:=k+1;
if(!f.eof ())if (x<min) k++; end;
} writeln (k) ;
cout<<k; end.
}
b)

Se determindcea mai mic avaloare dintre numerele citite din fi sierul b.txt, iar apoi se
determinanum arul de numere preluate din fisierul a.txtmai mici decat valoarea minim a
determinata.

Varianta <67>
SUBIECTUL 1
1.c
2.
a) 264
b) 687
c) Varianta C/C++

#include<iostream.h>
unsigned n, z,c;

Varianta PASCAL
Program var 67 I;
var n,z,c:word;

¥ohd>painld begdnn (n); z:=0;
while (n) while n<>0 then
{ begin
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c=n%10;

n=n/10;

if (c<5) z=z*10+2*c;
}

cout<<z;

}
d) citeste n

Z<—O

Repeta

| cen%10

| n—[n/10]

| daca c<5 atunci
| | z—z*10+2*C
| 'm

| pana cand n=0

Scrie z

SUBIECTUL II

1.

a

2. intensiv

C

3.2

4. intensiv

222

5. Varianta C/C++

#include<iostream.h>
#include<string.h>

char x[50];

int 1,3

volid main ()

{

cin>>x;
for(i=strlen(x)-1;1i>=0;1i--)
{

for (j=1i;j<strlen(x);j++)

cout<<x([jl;
cout<<endl;

b}

SUBIECTUL III
1. intensiv

a

2. intensiv

- Pentru u=4 alfa(u) va avea valoarea 25.

- alfa(6) va avea valoarea 54
3. Varianta C/C++

int calcul (int n, long al])
{int i,k=0,7,t;
for (i=1;i<=n;i++)

c:=n mod 10;
n:=n div 10;
if ¢<5 then z:=z*10+2*c;
end;
writeln(z);
end.

neintensiv
C

neintensiv
1111
1222
1233

1234
Varianta PASCAL
Program var 67 II;
var x:string[50];
i:integer;
begin
readln (x);
for i:=length(x) downto 1 do

writeln (copy(x,1i,length(x)));

end.

neintensiv

a

neintensiv

Lipseste secventa 422

Varianta PASCAL

Type vector=array[l..10000]
longint;

Function calcul (n:integer;

of
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if(a[i]>=2)
{
t=1;
for(j=2;j<=alil]l/2&&t; j++)
if(ali]l%j==0) t=0;
if(t) k++;

return k;

4. a)

Varianta C/C++
#include<iostream.h>
#include<fstream.h>
ifstream f (“numere.txt”);
long x,n,i,j,vy;
void main ()
{
f>>n;
i=1; f>>x;
while (i<=n)
{
cout<<x<<’ V;
J=i+1; £>>y;
while (j<=n&&y==x)
{3++;£>>vy;}
x=y; i=3;
}
}

a:vector) :integer;
var 1i,j,k:integer;
t:boolean;
begin
k:=0;
for i:=1 to n do
if a[i]>=2 then begin
t:=true;
for j:=2 to ali] div 2 do
if a[i] mod j=0 then
:=false;
if t then inc(k); end;
calcul:=k;
end;

Varianta PASCAL

Program var 67 III;
var x,n,i,Jj,y:longint;
f:text;
begin
assign(f, ' numere.txt’); reset(f);
readln (f,n);
i:=1; read(f,x);
while i<=n do
begin
write(x,’ V);
J:=i+1; read(f,y);
while (j<=n)and(y=x) do
begin
inc(3);
read(f,y);
end;
xX:=y; i:=73;
end;
end.

b) Se foloseste faptul ca sirul este ordonat crescator. Nu stocaim numerele citite intr-un
vector, ci vom folosi faptul canumerele sunt in ordine cresc dtoare, deci cele egale sunt
dispuse pe pozitii consecutive in fisier. Un element care se repetdva fi afi sat pe ecran o
singuradat a, dublurile lui fiind doar citite din fisier, nu si afisate pe ecran.

SUBIECTUL 1
1.a

2.
a)?2

b) 7, 15,4, 18,12, 3
c) Varianta C/C++

#include<iostream.h>
unsigned x,nr;

int n;

void main () {

cin>>x;

nr=0;

236

Varianta <68>

Varianta PASCAL

Program var 68 I;

var nr,x:word;
n:integer;

begin

readln (x); nr:=0;

for i:=1 to 5 do
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for (i=1;1<=5;1i++)
{
cin>>n;
if(n%x = =0) nr++;
}

cout<<nr;

}

d) citeste n

nr<0

i1

Cat timp i<5 executa

| citeste n

| daca n%x =0 atunci

| | nrenr+1

! '
| m i+l
Scrie nr

SUBIECTUL I1

1.

d

2. intensiv

a

3.t:(0,1,1,2,2,5,5)

4. intensiv

C/C++ Pascal
X->next=z; x.next:=z;

g—> ext= 7" .next:=y;

arianta C/C++
#include<iostream.h>
int m,n,1i,3j,al[51]1[51];
long p;
volid main ()
{
cin>>m>>n;
for (i=1;i<=m;i++)
for (j=1;j<=n;j++)
cin>>ali]l (3]
p=1;

For (4722155824 159L0)
p=p*alil [J];
cout<<p<<endl;}

SUBIECTUL III

1. intensiv

b

2. intensiv
66663

3. Varianta C/C++

int calcul (int n, int k)
{int p=0,c;
While(n && p<k)

begin
readln (n) ;
if n mod x =0 then
inc (nr) ;
end;
writeln (nr);
end.
neintensiv
a
neintensiv
C/C++ Pascal
strlen length
Varianta PASCAL

Program var 68 II;
var m,n,i,j:integer;
ararray[1l..50,1..50] of integer;
p:longint;
begin
readln (m,n) ;
for i:=1 to m do
for j:=1 to n do begin
readln(afli,j1);
if (i mod 2=0) and(j mod 2<>0)
then pi=p*ali,i];
writeln(p);
end.

neintensiv

b

neintensiv

Lipseste secventa 311

Varianta PASCAL

Function calcul (n,k:integer) :integer;
var p,c:integer;
begin
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{
c=n%10;
pt+;
n=n/10;
}

if (p==k) return c;
else return -1;

4. a)

Varianta C/C++
#include<iostream.h>
#include<fstream.h>
ifstream f (“sir.txt”):;
long 1,%,n,1i,3,y,k;
void main ()

{

f>>n;
1=0;

i=1; f>>x%;

while (i<=n)

{

J=i+1; £>>y;

while (j<=n&&y==x)
{3++;£>>y; }

if(3-1>1) {1=j-1;k=x;}
else if(j-i==1)k=x;

x=y; 1=7;

}

cout<<l<<’ 1‘<<k<<endl;

}

p:=0;
while (n<>0) and(p<k) do
begin
c:=n mod 10;
inc(p);
n:=n divl10;
end;
if p=k then calcul:=c
else calcul:=-1;
end;
Varianta PASCAL

Program var 68 III;
var x,n,i,Jj,y,l:longint;

f:text;
begin
assign(f,’sir.txt’); reset(f);

readln(f,n); 1:=0;
i:=1; read(f,x);
while i<=n do
begin
J:=1i+1; read(f,y);
while (j<=n)and(y=x) do
begin
inc(j);
read(f,y);
end;
if j-i>1 then begin l:=j-1i;
end

else if j-i=1 then k:=x;

X:=y; 1i:=7;

end;
writeln(l,’ ‘,k);
end.

b) Se foloseste faptul ca sirul este ordonat crescator. Nu stocdm numerele citite intr-un
vector, ci vom folosi faptul canumerele sunt in ordine cresc atoare, deci cele egale sunt
dispuse pe pozitii consecutive in fisier. In situatia in care gisim un platou de lungime mai
mare modificam valoarea variabilei care retine lungimea maxima (I) si retinem numarul
corespunzator platoului (variabila k). Dacag asim un platou de lungime maxima, modificam

valoarea variabilei k.

Varianta <69>
SUBIECTUL I
1.d
2.
a) 4789
b) x=200, y=100

c) Varianta C/C++ Varianta PASCAL

tihBeduda<iogtreamyh> Pregxay, vag, 69udrd;
void main () { begin
cin>>x>>y; readln(x,vy);
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t=0; u=l;

do

{ if (x%10>y%10) z=x%10;
else z=y%10;

t=t+z*u;

u=u*10; x=x/10; y=y/10;

v}vhile (x11y):

cout<<t;

}

d) citeste x,y

t<—0

u—1

Cat timp (x#0)sau(y#0) executa
| daca x%10 >y%10 atunci

t:=0; u:=1;
repeat
if x mod 10>y mod 10 then z:=x mod
10
else z:=y mod 10;
ti=t+z*u;

u:=u*10; x:=x div 10; y:=y div 10;

until (x=0)and(y=0);
writeln(t);
end.

neintensiv

| | z—x%10

| | altfel z «—y%]10

I

m  {<ttz*u; ue—u*10; x[x/10]; y«[y/10];
Scrie t

SUBIECTUL II

1.

B

2. intensiv

c

3.1:(0,1,1,3,3,4,4)
4. intensiv

C/C++ Pascal
u->next=v; u.next:=v;
u=v; u:=v;

5. Varianta C/C++

#include<iostream.h>
int k,n,i,j,al51]1[51];
void main ()
{
cin>>n;
for(i=1;i<=n; i++)
for (j=1;j<=n;j++)
cin>>alil[jl;
k=1;
for (i=2;i<=né&&k; i++)
for (j=1;j<i&&k;j++)
if(alil[3J]1) k=0;
if (k)
cout<<”Este triunghiulara
superior”;
else

sup%??%fﬁ?Nu este triunghiulara
}

C

neintensiv

C/C++

for(i=0;1<n;i++) t[i]=s[i]; t{n]="\0";
Pascal

t:=copy(s,1,n);

Varianta PASCAL

Program var 69 II;
var k,n,i,j:integer;

ararray[l..50,1..50] of integer;

begin
readln (n) ;
for i:=1 to n do
for j:=1 to n do
readln(ali,Jj]);
k:=1;
for 1:=2 to n do
for j:=1 to i-1 do

if al[i,j]1<>0 then k:=0;

if k=1 then

writeln (‘Este triunghiulara
superior’)

else

wgpkelgftNu este triunghiulara
end.
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SUBIECTUL III
1. intensiv

a

2. intensiv

155931
3. Varianta C/C++

int calcul (long n)

{int p=0,k=0;

While (n)

{

if (n%2==0)
else p++;

n=n/10;

}

return abs (k-p);

}

k++;

4. a)
Varianta C/C++

#include<iostream.h>
#include<fstream.h>

ifstream f (“numere.txt”);

long n;
void afiseaza (int 1)
{ long x;
if (i<=n)
{
f>>x;
1f (x%2==0)
afiseaza (i+1);
t
1f (x%2)
}
void main ()
{
f>>n;
afiseaza(l);

}

cout<<x<<’ *‘;

cout<<x<<’

4

\ .

’

neintensiv
a
neintensiv

Lipseste secventa 333
Varianta PASCAL

Function calcul (n:longint) :integer;
var p,k:integer;

begin
p:=0; k:=0;
while (n<>0)do
begin
if n mod 2=0 then inc (k)
else inc(p);
n:=n divl0;
end;
calcul:=abs (k-p);
end;
Varianta PASCAL

Program var 69 III;
var n:longint;
f:text;
procedure afiseaza(i:integer);
var x:longint;
begin
if i<=n then
begin
read (f, x);
if x mod 2=0 then
write(x,’” Y);
afiseaza (i+1);
end;
if x mod 2<>0 write(x,’ VY);

end;
begin
assign (f, 'numere.txt’);
readln (f,n);
afiseaza(l);
end.

reset (f);

b)Pentru a utiliza eficient memoria si timpul de executare am folosit un subprogram
recursiv pentru citirea numerelor din fisier i, avand in vedere faptul caele sunt preluate in
ordine crescatoare, elementele pare sunt afigate imediat dupacitire si inainte de autoapelul
subprogramului, iar cele impare sunt afisate dupdincheierea autoapelurilor, fiind extrase
din stivain ordine invers acitirii lor, deci in ordine descresc atoare.
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Varianta <70>

SUBIECTUL 1
1.a
2.
B)4-31, y=10
c) Varianta C/C++ Varianta PASCAL
#include<iostream.h> Program var 70 I;
unsigned x,vy,n; var x,y,n:word;
void main () { begin
cin>>x>>y; readln(x,vy);
n=0; n:=0;
while (x>=y) {x=x-y; n++;} while x>=y do begin x:=x-y; inc(n)
cout<<n<<’ ‘<<x; end;
} writeln(n,’ ‘,x);
end.
) citeste x,y
Repeta
| XeXxy
| n «<n+1
|pana cand x<y
Scrie n,x
SUBIECTUL 1I
1.
a
2. intensiv neintensiv
d d
3.t:(2,0,2,5,2)
4. intensiv neintensiv
C/C++ Pascal C/C++
u->next=p;; u;N.next:=py; cout<<s[strlen(s)-1];
Pascal
writeln(s[length(s)]);
5. Varianta C/C++ Varianta PASCAL
#include<iostream.h> Program var 70 II;
int m,n,i,j,al101]1[101],x; var k,n,i,j,m:integer;
void main () ararray[1..100,1..100] of
{ integer;
cin>>m>>n>>x; begin
for (i=1;i<=m; i++) readln (m,n, x) ;
for (j=1;j<=n;j++) for i:=1 to m do
cin>>ali][7]; for j:=1 to n do
for (i=x;i<m; i++) readln(ali, j1);
for (j=1;j<=n;j++) for i:=x to m-1 do
alil[jl=ali+1l]11[73]; for j:=1 to n do
m--; ali,jl:=ali+l,j];
festislitg=matdtl) g8¢ (i1 to m do
cout<<alil[jI<<" Y; begin
cout<<endl; for j:=1 to n do
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Explicatii: Se elimind linia x,

write(ali,3]1," %)
writeln
end;
end.

inlocuind toate liniile incepand cu x pana

la penultima, cu liniile imediat urmdtoare.

SUBIECTUL III
1. intensiv
d
2. intensiv
11
3. Varianta C/C++

void calcul (long n, long &x)
{x=0;

While (n)

{

if (n%2==0) x=x*10+n%10;
n=n/10;

}

}

4.a)

Varianta C/C++
#include<iostream.h>
#include<fstream.h>
ifstream f (“numere.txt”);
int n,i,J,max;

long x,v,k;

void main ()

{

f>>n; max=0;

£>>x; i=1;

while (i<=n)

{

Jj=i+1l; £>>y;

while (j<=n&&y==x) {j++; £>>y;}
if (j-i>max) {max=j-1i; k=x;}
i=3; x=y;

dout<<k<<’ ‘<<max; }
}

neintensiv

d

neintensiv

Lipseste secventa 444
Varianta PASCAL

procedure calcul (n:longint;var
x:longint) ;
begin
:=0;
while n<>0 do
begin
if n mod 2=0 then x:=x*10+n mod
10;
n:=n divl0;
end;
end;

Varianta PASCAL
Program var 70 III;
var x,y,k:longint;
f:text;
n,i,j,max:integer;
begin
assign (f, 'numere.txt’); reset(f);
readln (f,n);
max:=0;
read(f,x); 1i:=1;
while i<=n do
begin
J:=i+1l; read(f,vy);
while (j<=n)and(y=x) do
begin
inc(3j) ;read(f,y);

if §-$8fax then

begin
max:=j-i;k:=x
end;
i:=3; x:=y;
end;
writeln(k,’ ‘,max);

end.

b) Se foloseste faptul ca sirul este ordonat crescator. Nu stocam numerele citite intr-un
vector, ci vom folosi faptul canumerele sunt in ordine cresc atoare, deci cele egale sunt

dispuse pe pozitii consecutive in figier.
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SUBIECTUL I
1.c.

2.

B) 84943, 26, 14
©)

Varianta C/C++
#include<iostream.h>
int n,i,3,x,s;
void main ()
{
cout<<"Dati n="; cin>>n;
for (i=1; i<=n; i++)
{

cout<<"Dati x="; cin>>x;

whike f5%)

for (j=i; j<=i-1; J++)
x=x*10;

S=s+x;

}

cout<<s;

}

c) preudocod:

s<0
citeste n
pentru 1i<«1, n executd

gébesty x

dacd [x / 10]

péna cand x<=9

pentru Jj«1 , i-1 executad
S¢—S+X

scrie s

SUBIECTUL II

Varianta <71>

Varianta PASCAL
var n,i,Jj,x,s:longint;
begin
s:=0;
write('Dati n='); readln(n);
for i:=1 to n do
begin
write('Dati x='); readln(x);

while x>9 do x:=x div 10;
for 3:=1 to i-1 do x:=x*10;
Si=stx;

end;

writeln(s) ;

readln

end.

<>0 atunci x<«[x / 10] altfel x«x

x—x*10

1. a. pentru intensivrespectiv c. pentru neintensiv
2. a. pentru intensivrespectiv d. pentru neintensiv

3. sol=soleegfilhidi+11;

4.

Varianta C/C++
gets(el.nume); cin>>el.nota;
gets (e2.nume); cin>>e2.nota;
if (el.nota>=e2.nota)

puts (el.nume) ;

else

puts (e2.nume) ;

5. Explicatii

sdi=sd+afiibi+1];

Varianta PASCAL
readln (el .nume) ;readln(el.nota);
readln (e2.nume) ; readln (e2.nota);
If el.nota>=e2.nota then
writeln (el.nume)

else
writeln (e2.nume) ;

Folosind functia POS, determinam pozitia subsirului ¢ in sirul s, dupdcare se face inlocuirea

Cu 3 * b
Varianta C/C++
#include<iostream.h>

Varianta PASCAL

var s:string; c:string[20];
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#include<string.h> m,n,i,p:integer;
#include<stdio.h> begin
char s[20],c[20]; write('dati sirul s='); readln(s);
int m,n,i,p; write('dati sirul c='"); readln(c);
void main () n:=length(s); m:=length(c);
{ p:=POS(c,s);
cout<<"dati sirul s="; gets(s); if p=0 then writeln('NU APARE');
cout<<"dati sirul c="; gets(c); else
n=strlen(s); begin
m=strlen(c); while p<>0 do
p=*strstr(s,c); begin
cout<<p<<endl; for i:=p to p+m-1 do
if (p==0) s[i]:="*";
cout<<"NU APARE"; p:=pos(c,s);
else end;
{ writeln(s);
while (p!=0) end;
{ readln
g?ij;xp;;i<=p+m—l; i++) end.
p=*strstr(s,c);
cout<<p<<endl;
}
puts(s);
}
}

S. Explicatii pentru neintensiv
Pentru a construi matricea cerutdaceasta se parcurge pe coloane de sus 1n jos, iar la fiecare
pas se actualizeazavaloarea care trebuie adaugat a:

géﬁtfu j<1, n executd
pentru i<1l, n executa
a[jll] ‘—k;
kk+1;
sfartit pentru
sfarsit pentru

SUBIECTUL III

1.d.

2.5

3. Explicagii

Functia definitatransform dnum arul primit ca si parametru intr-un sir de caractere, apoi se
vericadac & sirul astfel obtinut este palindrom sau nu.

Varianta C/C++ Varianta PASCAL
int palindrom(long n) function palindrom(n:longint) :integer;
{ var nr,i:integer; s:string;
int nr,i; begin
char s; nr:=1;
nr=1; str(n,s);
itoa(s,n,10); for i:=1 to length(s) div 2 do
for (i=1; i<=(strlen(s)/2); 1i++) if s[il<>s[length(s)-i+1] then nr:=0;
if(s[i]!=s[strlen(s)-1i+1]) palindrom:=nr;
nr=0; end;
return nr;
}
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4. a)

Varianta C/C++

#include<iostream.h>
#include<fstream.h>

#inciudesstaing:.hz
#include<values.h>
#include<stdio.h>
int n,nr,max;

int palindrom(long n)
{

int nr,i;

char *s;

nr=1;

itoa(n,s,10);

for (i=1; i<=(strlen(s)/2); 1i++)
if(s[i]!=s[strlen(s)-i+1])
nr=0;

return nr;
}
void main ()
{
ifstream f ("numere.txt");
max=—-MAXINT;
while(!f.eof ())
{
f>>n;
if (n>max && palindrom(n))
max=n;
}
nr=0;
f.close();
ifstream h("numere.txt");
while (!'h.eof ())
{
f>>n;
if (n==max)
nr++;
}
ofstream g("nrout.txt");
g<<max; g<<nr;
h.close(); g.close();

Varianta PASCAL

var n,nr,max:longint;f,g:text;

function palindrom(n:longint) :integer;

Baginr,i:integer; s:string;
nr:=1;

str(n,s);

for 1i:=1 to length(s) div 2 do

if s[i]l<>s[length(s)-i+1] then nr:=0;

palindrom:=nr;
end;
begin

assign (f, 'c:\tp\numere.txt"') ;reset (f);

max:=-maxint;

while not eoln(f) do
begin

read (f,n);

if (n>max) and (palindrom(n)=1)
max:=n;

end;

reset (f);

nr:=0;

while not eoln(f) do
begin

read (f,n);

if n=max then nr:=nr+1;
end;

then

assign (g, 'c:\tp\nrout.txt') ;rewrite (qg);

writeln (g,max);writeln(g,nr);
close(f);close(qg);
end.

i)) Programul citeste din fisierul text numere.innumerele, iar func tia palindromse apeleaz a
doar pentru numerele mai mari decat max.

Varianta <72>

SUBIECTUL I
1.d.
2. a)

L

L

LS
*%

*
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%
kkk
koK sk
koK skok sk

b) (j >=0) and (j<>4)
©)

Varianta C/C++
#include<iostream.h>
int n,i,3,b;
void main ()
{
cout<<”dati n=" ; cin>>b ;
for(i=1 ; i<=2*n-1 ; 1i++)
{
b=0 ;
if (n-1<0)
Jj=i-n ;
else
j=n-i ;
while (7>=0)

{
J=3-1;
b=1;

}

if (b==0)
cout<<”\n”;

}

SUBIECTUL I1

Varianta PASCAL

var n,i,j,b:integer;

begin

write('dati n=");

readln (n) ;

for i:=1 to 2*n-1 do

begin
b:=0;

if (n-1)<0 then j:=i-n else j:=n-

1;

while j>=0 do
begin
write('*"');
j:=j-1;
b:=1;
end;

if b=1 then writeln;

end;
end.

1. c. pentru intensiv, respectiv c. pentru neintensiv
2. d. pentru intensiv, respectiv a. pentru neintensiv
3. graful dat are o componentdconex &, prin eliminarea varfului 1 se obtine un subgraf cu 3

componente conexe(maxim in acest caz).

4. Pentru intensiv:
pt.info:=3;
u’.info:=1;

ﬁ/.[Ex lica¢ii pentru intensiv

Pentru neintensiv:
Prin  adaugarea
respectiv (4,5) intre oricare douanoduri
X §1y existacel pu tin un drum. (numar
minim de muchii).

muchiilor  (3,1)

atricea s¢ construieste pornind de la primul element egal cu o valoare val initial egalacu
1, care apoi la fiecare pas creste cu o unitate. Se parcurge matricea de sus in jos pe
semidiagonale panala diagonala secundara, apoi restul elementelor aflate sub diagonala
secundardavor u ape rand valori egale cu elementele deja construite astfel asiguransu-se

simetria.

Varianta C/C++
#include<iostream.h>

int a[100][1001,i,n,3,x,y,val;
void main ()
{
ng&if »dati n= » ; cin>>n ;
for (x=1; x<=n; i++)

{
246

Varianta PASCAL

var a:array[l1..100,1..100] of

integer;

i,n,j,x,y,val:integer;

begin

ggiFg{;datl n=');readln (n);

for x:=1 to n do
begin
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i=x ; j=1 ;
for (y=1; y<=x; y++)
{

alil[jl=val; i--; Jj++; val++;

x=1;
for (J=n; J>=y+l; j--)
{alil[jl=alx]lyl; =xt+;}
ytt;
for (i=1; 1i<=n; i++)

for(j=1; j<=n; Jj++)
cout<<ali][jI<<” %;

}cout<<”\n";

5. Explicatii pentru neintensiv:

i:=x; J:=1;

for y:=1 to x do

begin

ali,jl:=val; i:=i-1; j:=j+1;
val:=val+1l;

end;

end;
y:i=1;
for i:=n downto 2 do
begin

x:=1;

for j:=n downto y+1 do

begin ali,jl:=alx,vy]l:

x:=x+1;end;

yi=y+1l;

end;
for i:=1 to n do

begin

ferige=tate,n1de vy,
writeln;
end;

end.

Se construieste matricea parcurgand in ordine toate elentele de deasupra diagonalei
secundare inclisiv (n+1<=i+j), atribuind o valoare k=1,2,3,...., apoi respectand conditia de
simetrie (vezi varianta intensiv) se atribuie elementelor de sub diagonala secundaravalorile

corespunzatoare.

$UBIECTUL III

2.111001
3. varianta intensiv:

Varianta C/C++
void ecuatie(int a, int b, int c¢)
{
float d,x1,x2;
if (a!=0)
{
d=b*b-4*a*c;
if (d>0)

{xl=(—b+sqrt(d)
x2=(-b-sqgrt (d)
if (x1>0)
cout<<x1:5:2;
else
cout<<x2:5:2;
else
cout<<"-32000";

(2*a) ;

)/
)/ (2*a);

}
if (d==0)
{
x1=-b/ (2*a) ;
if (x1>0)
cout<<xl:5:2;
else

Varianta PASCAL
procedure ecuatie(a,b,c:integer);
var d,x1l,x2:real;
begin
if a<>0 then

begin

d:=b*b-4*a*c;

if d>0 then

begin

x1i=(-b+sgrt(d))/ (2*a);

x2:=(-b-sqrt(d))/ (2*a);

if (x1>0) or (x2>0) then

if x1>x2 then writeln(x1:5:2)
else writeln(x2:5:2)
else write (-32000);

end;

if d=0 then

begin

xl:=-b/ (2*a) ;

if x1>0 then writeln(x1:5:2)
else writeln (-32000);

end;

if d<0 then writeln (-32000);
end
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cout<<"-32000";
}
if (d<0)
cout<<"-32000";
}
else
cout<<"a=0";
}
4.

else writeln('a=0");
end;

b) Se observac ak=n(n+1)/2+x, deoarece pan ala pozi tia k sunt 1+2+...+n termini plus un x
care indicanumarul corespunz ator din subsirul 1,2,3.4,... .

Astfel, calculam radacina pozitivaa ecuatie n*2+n-2*k=0 (consider am x=0).

Dacaaceasta este un numar intreg, atunci acesta este numarul c autat. In caz contrar,numarul
cautat se aflain sub sirul 1,2,3,...,n+1. Pentru a afla care este acesta calculam (x-[x])*(x+1)
(partea fractionara a lui x imparte intervalul [x, x+1] in (x+1) parti egale).

3. varianta neintensiv:
%%&?I'y(?ogé%ffong b)
{

long X,y;
int 1,cX,Cy,C;
c=0;
for(i=1; i<=9; i++)
{
x=a; y=b; cx=0; cy=0;
while(x!=0)

1keol@!=1)
else
{
cx=1; x=0;
§
while(y!=0)
1f(y%10!=1)
y=y/10;
else
{
cy=1; y=0,
§
if(cx==1 && cy==1)
ct+;
}
cifre=c;

}

248

%%Eit%ﬁacgfééa%%ngint):integer;

var x,y:longint;  1i,cx,cy,c:integer;
begin
c:=0;
for i:=1 to 9 do
begin
x:=a; y:=b;cx:=0;cy:=0;
while (x<>0) do
if (x mod 10<>1) then x:=x div 10

while (y<>0)alse begin cx:=1; x:=0; end;
if (y mod 10<>1) then y:=y div 10
else begin cy:=1; y:=0; end;
if (cx=1) and (cy=1) then c:=c+1;
end;
cifre:=c;
end;
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Varianta <73>

SUBIECTUL I

1.c.

212

b) 125

¢)

Varianta C/C++ Varianta PASCAL

#include<iostream.h> var x,1i,a,b,p,nr:integer;

int x,1i,a,b,p,nr; begin

void main () readln(a, b, p);

{ if a>b then
cin>>a>>b>>c; begin x:=a; a:=b; b:=x; end
if (a>b) else

{x=a; a=b; b=x;} begin
else nr:=0;
{ for i:=a to b do
nr=0; begin
for (i=a; i<=b; i++) X:=1;
{ while (x<>0) and (x mod p<>0) do
x=1; x:=x div 10;
while(x!=0 && x%p!=0) if x<>0 then nr:=nr+l;
x=x/10; end;
if(x!!1=0) writeln (nr);
nr++; end;
} end.
cout<<nr;

} }

d)

citeste a,b,p

nr<«0

pentru i<—a,b executd
X<—1
repetd

x<«[x/10]

o)

padna cénd (x=0) or (x%p=0)
daca x#+0 atunci

Nre nrl
scrie nr

SUBIECTUL II

1.b.

2.c.

3. Numdrul minim de arce este 2; exemplu de circuit elementar de lungime
(1,2)(2,3)(3,4)(4,1); unde (3,4)(4,1) sunt cele douaarce ad augate.

4.

Varianta C/C++ Varianta PASCAL
thpcludegiostpgam. h> vVar n,p,q,I,aux:integer;
.................................... . For i1:=1 to n do

for (i=1; i<=n; i++) Begin

4:
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{

aux

(gl [1];

ux=al[p]l[i];
alpl][i]=a
algl] [1]1=aux;

}
S. Explicatii
Explicatii necesare intelegerii codului
Varianta C/C++
#include<iostream.h>
#include<string.h>
#include<stdio.h>
int n,i,nrvoc,min, j,p;
char s[1017];
void main ()

{

cout<<"dati nr de cuvinte=";

cin>>n;
for(i=1; i<=n; i++)
cin>>s[1];
p=0; min=255;
for(i=1; i<=n; i++)
{
nrvoc=0;
for(j 1; j<=strlen(s[i]); Jj++)
f(s[i]l[3]l== "a" || slilljl==
e || s[i][Jl== "1i" || s[i]l[]]==
"o" || s[i][j]l== "u")
nr++;

if (nrvoc<min)
min=nrvoc;

igigyvoc=min)
if (p!=0)
puts (s[pl);

}
}

5. varianta neintensiv

aux:=al[p,1i];

a[p/l] ::a[q/i];
alqg,i]:=aux;
End;
Varianta PASCAL

var n,i,nrvoc,min,j,p:integer;
s:tarray[l..101] of string;
begin
write('dati nr de cuvinte=');
readln (n) ;
for 1i:=1 to n do
readln(s[i]):
p:=0;min:=255;
for i:=1 to n do
begin
nrvoc:=0;
for j:=1 to length(s[i]) do
if s[i]1[3j] in
['a’,'e',’i','o','u']
then nrvoc:=nrvoc+l;

if nrvoc=min then p:=i;
end;
if p<>0 then writeln(s
end.

(p])

if nrvoc<min then min:=nrvoc;

Se parcurge sirul citit pornind de la primul panala ultimul caracter, la fiecare pas se

testeazadac as[i]=’

[C,,’,”

‘(adic &, caracterul 1 din sirul s este egal cu caractesul spatiu), dacada,
atunci nr<—nr+1 (nr reprezintd num arul de cuvinte din sir, initial O)si s[i+1] in

’,’u’] atunci nrv<—nrv+1 (unde nrveste num arul de cuvinte care incep cu o

dieala.nmiiad egehiy. I dacapttmubaaracter sfigesinastgi vacalasau 0 dac aprimul caracter

SUBIECTUL III
1. a.
2. 137486

3. a) Cautam pozitia de inserat prim metoda divide et impera, la fel pentru varianta

neintensiv
Varianta C/C++

int cauta (int n, int x, int wval)
{
int 1i;
=E; s=n; ok=0;
while (i<=s && ok==0)

Varianta PASCAL

Function cauta

én;integer;x:vector;val:integer)

14
var i:integer;
begin

:integ
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m=(1+s)/2; i:=1;s:=n;ok:=false;
if(val>x[m] && val<x[m+1]) while (i<=s) and (ok=false) do
ok=1; begin
if(val>x[m]) m:=(i+s) div 2;
i=m++; if (val>x[m]) and (val<x[m+1l]) then
else ok:=true;
i=m--; if (val>x[m]) then i:=m+1 else s:=m-
} 1;
end;
if ok then cauta:=m+l;
end ;
Varianta <74>
SUBIECTUL 1
1. a.
2.
B) ¢2335p=322
©)
Varianta C/C++ Varianta PASCAL
#include<iostream.h> var a,b,c,p:longint;
int a,b,c,p; begin
volid main () readln (a,b);
{ c:=0; p:=0;
cin>>a>>b; while (a+b)>10 do
c=0; p=0; begin
while ((a+b)>10) if (a mod 10=b mod 10) and (a mod
{ 10 mod 2=1) then
i 21 0==b% 210%2== c—nk
LE(3500550510) 88 (a810%2==1)) SiEr1818 meg 18, etse
else a:=a div 10;
p=p*10+a%10; b:=b div 10;
a=a/10; end;
b=b/10; writeln(c,' ',p);
} readln
cout<<c<<" "<<p end.
}
SUBIECTUL 11

}. a. pentru jntensjvreg ec%iv a. pentru nejntensjv
. C. pentru intensivreéSpectiv C. pentru neintensiv

3. a) Descendentii (fii) nodului 2 sunt: 4,6,9

b) Arborele are 5 noduri de tip frunza.
4. a) Numarul minim de muchii care trebuie eliminate a.i. graful partial obtinut sa nu aiba
nici un ciclu este 2.

b) O singuramuchie (2,3), trebuie eliminat da.i. graful par tial obtinut sdaib aexact dou a
componente conexe.
5. Explicatii
Functia F/Bprime ste ca §i parametru un numar reprezentand pozitia termenului in sirul lui

Eét&g&qfﬁi%{@}ﬂg%%vgéﬁﬁ@a termenul de pe pozi tia respectiva. Apeland acesta func tie
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Varianta C/C++
#include<iostream.h>
int n,i,J,k,a[50][50];
long fib (int k)
{
if(k==1 || k==2)
fib=1;
else
fib=fib (k-1)+fib (k-2) ;
}
void main ()
{
cout<<"dati n="; cin>>n;
k=1;
for (i=1; i<=n; i++)
for (j=1; j<=n; Jj++)
{
alil[j1=fib(k)%10;

k++;
}

for (i=1; i<=n; i++)
{
for(j=1; j<=n; Jj++)
cout<<ali] [jI<<" ";
cout<<"\n";
}
}

S. Explicatii varianta neintensiv

Varianta PASCAL
var n,i,j,k:integer;
ararray[1..50,1..50] of integer;
function fib(k:integer) :longint;
begin
if (k=1) or (k=2) then fib:=1
else fib:=fib(k-1)+fib(k-2);

end;
begin
write ('Dati n='); readln(n);
k:=1;
for i:=1 to n do

for j:=1 to n do

begin

ali,jl:=fib (k) mod 10;

k:=k+1;

end;
for 1i:=1 to n do

b%g%nj:=1 to n do
write (ali,31, " ")
writeln;

end;

end.

Se construieste matricea folosind algoritmul alaturat :

pentru i«—1,n executa

pentru j«—1,n executa

aca(i mod 2 =0) atunci a[i,j] «—n+1-j altfel a[i,j] «—j

Apoi se afiseazamatricea astfel construit a.

SUBIECTUL III

1. b. pentru intensiv, respectiv c. pentru neintensiv

2.32,-60
3.

Varianta C/C++
int cifra(int n)

{int n;
x=n%10;
while (n!=0)
{
1f (n%10>x)

x=n%10;
}
cifra=x;

}

4.
a)
Varianta C/C++

#include<iostream.h>
#include<fstream.h>

252

Varianta PASCAL

function cifra(n:integer) :integer;

Bagix:integer;
:=n mod 10;
while n<>0 do
begin
if n mod 10>x then x:=n mod 10;
n:=n div 10;

end;

cifra:=x;

end;

Varianta PASCAL

type vector=array[l..20] of integer;

var v:vector;
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int v[20],nr,n,i,x,aux,ok;
int cifra(int n)
{
x=n%10;
while (n!=0)
{
1f (n%10>x)
x=n%10;
n=n/10;
}
cifra=x;
}
void main ()
{
ifstream f ("c:\numere.in");
ofstream g ("c:\numere.out");
f>>n;
for(i=1; i<=n; 1i++)

{f>>x;
v[ii]=cifra (x):;
}
do
{
ok=1;
for(i=1; i<=n-1; i++)
1if(v[i]>v[i+1])
{
aux=v[i];
v[i]=v[i+l];
v[ii+l]l=aux;
ok=0;
}
}
while (ok)
i=1;
while (v[i]==0)
i++;
aux=v[i]; v[l]l=v[i]; v[i]l=aux;
for (i=1; i<=n; i++)
nr=nr*10+v[i];
g<<nr;
f.close();
g.close();
}

4. penru neintensiv

nr,n, i, x,aux:integer;
ok:boolean; f,g:text;

function cifra(n:integer) :integer;

var x:integer;

begin

x:=n mod 10;

while n<>0 do

begin

if n mod 10>x then x:=n mod 10;

n:=n div 10;

end;

cifra:=x;

end;

begin
assign(f, 'c:\numere.in');
reset (f);
assign (g, 'c:\numere.out');
rewrite(qg);

rgadintf, Bb/in do
begin
read (f, x);
v[i]:=cifra(x);
end;
repeat

ok:=true;
for i:=1 to n-1 do
if v[i]>v[i+1l] then

begin
aux:=v[i];
v[i]l:=v[i+1l];
v[i+l] :=aux;
ok:=false;
end;
until ok;
i:=1;
while v[i]=0 do i:=i+1;
aux:=v[1l]; v[1l]:=v[i]; vI[i]:=aux;

for i:=1 to n do nr:=nr*10+v[i];
writeln (g, nr);

close(f);

close(qg);

end.

a) Se aplicafunc tia cifrapentru numerele citite pe rand din fi sier, iar pentru fiecare numar
citit se apeleaza func tia cifrapentru a detrmina dac acifra maxim deste egal acu cifra c, o
variabila contor va memora cate dintre numerele citite indeplinesc aceast @ condi tie,

rezultatele cerute se vor scrie in fisier.

SUBIECTUL 1

L 4.
2

a) 62255661

Varianta <75>
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b) 123, 3456, 5698, 7832

¢)
Varianta C/C++
#include<iostream.h>
int a,k;

long x; .
void main ()

{

a=0; k=0;

do

{

cout<<"dati x="; cin>>x;
while (x>99)

x=x/10;
if (x>9)

{

a=a*100+x;

k++;

}
}
while (k>4)
cout<<a;

}

d) pseudocod
a<0
k <0
cat timp k<4 executa
citeste X (numar natural)
cat tim&)a §X9>99€2>14t%cn%tf’1x «—[x/10]
a<—a*100 +x
ke—k+1
sfarsit_daca
sfarsit_cat_timp
sfarsit_cat timp
scrie a

SUBIECTUL II

Varianta PASCAL

var x:longint;a,k:integer;
begin

a:=0; k:=0;
repeat
write ('Dati x=');readln (x);

while x>99 do x:=x div 10;
if x>9 then
begin
a:=a*100+x;
k:=k+1;
end;
until k=4;
writeln(a);
readln
end.

}. B pentru intensivrepectiv d. pentru neintensiv

3. pentru intensiv
r’*.urm:=q

3. pentru neintensiv
ADDS, ELIM

4. Numarul minim de arce care trebuie adaugate este 2, arcele sunt: (2,3) si (4,6)

S.

Varianta C/C++
#include<iostream.h>

int a[l100][100],i,n,3,k,val;
void main ()

{

%S%QEE"dati n="i+$}n>>n;

1; 1I<=n;
for(3=1; j<=n; J++)
ali]l [J1=0;
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Varianta PASCAL
var a:array[l1..100,1..100] of
integer;

i,n,j,k,val:integer;
begin

WEAEe L 193tEony greadin(n

for j:=1 to n do ali,j]l:=0;
val:=2;
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val=2; for k:=1 to 2*n-1 do
for(k=1; k<=2*n-1; k++) begin
{ for i:=1 to n do
for (i=1; i<=n; i++) for j:=1 to n do
for (j=1; j<=n; Jj++) if i+j=k+1 then ali,j]l:=val*val;
if (i+j==k+1) val:=val+1l;
alil[jl=val*val; end;
val++; for i:=1 to n do
} begin
for (i=1; i<=n; i++) for j:=1 to n do
{ write (a[j_,j],' ')
for (j=1; j<=n; Jj++;) writeln;
cout<<alil[jI<< ™ "; end;
cout<<"\n"; end.
}
}

5. pentru neintensiv
Sei (i_ngializeazﬁmatricea cu valoarea zero, apoi se aplic aurm atorul algoritm :

cat timp i<=m executa
pentru j«—1,n executaa[i,j]:=1;
pentru j«—1,n executaa[it+1,j]:=1;
1:=112;
sfarsit cat timp.
Apoi se afiseazamatricea astfel construit a.

SUBIECTUL III
1: Q6, -2,0, 5, 10, 7 pentru intensiv, respectiv -2, 0, 7, -6, 5, 10 pentru neintensiv
3.a)
Varianta C/C++ Varianta PASCAL
long ultimacifra (int a, int b) function
{ ultimacifra(a,b:integer) :longint;
int u,v; var u,v:integer;
pr=1; begin
u=a; p:=1;
v=Db; u:=ay
while (v>0) v:=Db;
1f (v%2==0) while v>0 do
if v mod 2 =0 then
u=u*u; v=v/2; begin
} u:=u*u; v:=v div 2;
else end
{ else
P=p*u; v=v-1; begin
} p:=p*u; v:=v-1;
ultimacifra=p%10; end;
} ultimacifra:=p mod 10;
end;
b) Pentru rezolvare pornim de la conditia
[:= p*u'=a®

pe care 0 vom mentine adevdratd pe timpul execu tiei subprogramului. Initial ea
devine adeviratidac dp=1, u=a si v=b. Executia trebuie sise termine cAnd v=0 deci

I devine p = a’.
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4.

Varianta C/C++
#include<iostream.h>
#include<fstream.h>
int i,n,s;

%ong ultimacifra (int a, int b)
int u,v;
p=1;
u=a;
v=Db;
while (v>0)

if (v%2==0)

{

u=u*u; v=v/2;

else

{

}P=p*u; v=v-1;
ultimacifra=p%10;
}
void main ()
{
ifstream f("c:\bc\sirin.txt");
ofstream g ("c:\bc\sirout.txt");
f>>n; s=0;
for (i=1; i<=n; i++)
{
£>>a>>b;
s=s+ultimacifra(a,b);
}
cout<<g<<s;
f.close();
g.close();

}

SUBIECTUL 1
1. c.
2.

?)3 Be exemplu un numar prim: 2

©)
Varianta C/C++
#include<iostream.h>

int a,x,p,c;
void main ()

{

cout<<"dati a="; cin>>a;
x=2; p=1;

while (a>1)

{

%igie(a%x==0)
{

C=X;
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Varianta PASCAL

var p,a,b:longint;
f,g:text;i,n,s:integer;
function

Q%Ei@ggigﬁ%ége@;integer):longint;
begin

p:=1;
u:=a;
v:i=b;

while v>0 do
if v mod 2 =0 then
begin
u:=u*u; v:=v div 2;
end
else
begin
=Kk .
A
end;
ultimacifra:=p mod 10;
end;
begin
assign (f, 'c:\tp\sirin.txt') ;reset (f);
assign (g, 'c:\tp\sirout.txt') ;rewrite(qg);
readln(f,n);s:=0;
for 1i:=1 to n do
begin
readln (f,a,b);
s:=s+ultimacifra(a,b);
end;
writeln (g, s);
close(f); close(qg);
readln
end.

Varianta <76>

Varianta PASCAL
var a,x,p,c:integer;
begin
write('dati a=");readln(a);
x:=2;p:=1;
while a>1 do
begin
c:=0;
while a mod x=0 do
begin
ci=x;
a:=a div x;
end;
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a=a/x;
}
if (c!=0)
p=p*c;
X++;
}

cout<<p;
}

d)
citeste a
Y%Z
le
repeta
c0
dacd a/n atunci
repeta
C—X

(numdr natural)

Bﬁnéaéékd asx<>0
dacda c<>0 atunci
p—p*c
Xex+1
péna cand a<=l
scrie p

SUBIECTUL II

1.b.

2.b.

3. Num rul minim de arce este 3, pentru
intensiva

4. Vectorul de tatieste: 53667063

5. Explicatii

Se extrage din sirul initial un subsir incepand cu pozitia 2 de lungime length(s)-2, unde s

if c<>0 then p:=p*c;
X:=x+1;
end;
writeln (p);
end.

3. Valoarea 2, pentru neintensiv

este sirul prelucrat anterior, la fiecare pas se afiseazasub sirul astfel obtinut.

Varianta C/C++
#include<iostream.h>
#include<string.h>
#include<stdio.h>
char s[20];
int i, n;
volid main ()
{
gets(s);
puts(s) ;
i=strlen(s);
while(s!=" ")

{
s=strncpy(s,2,strlen(s)-2)
puts(s);

}

§UCPIECTUL 111
2.21

Varianta PASCAL
var s:stringl[20];
begin

readln(s) ;
writeln(s);
i:=length(s);
While s<>'"' do
begin
s:=copy (s, 2,length (s
writeln(s);

end;

end.

n,i:integer;

)=2);
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3.
Varianta C/C++ Varianta PASCAL
int s(long n; int c) Function
{ s(n:longint;c:integer) :integer;
int k; Var k:integer;
f801e (n1=0) Regpn
{ while n<>0 do
1if(n%10>=c-1 && n%10<=c+1) begin
k++; If (n mod 10 >=c-1) and (n mod 10
n=n/10; <= c+1) then k:=k+1;
} n:=n div 10;
s=k; end;
} s:=k;
end;
4.

a) O metodaeficient ade ¢ autare intr-un vector sortat crescator este divide et impera.

Q)a]}{gﬁ@g@g(t}aqlé, cautaelementul k, in vectpripl, vy i PIMICT
finclude<iostream.h> type vector=array[l..20]of integer;
int n,m,i, k,ok,v[20],u[20]; var n,m,i,k:integer; ok:boolean;
void cauta(int k, int n, int v[20]) f:text; v,u:vector;
{ procedure
int inc,sf,mij; cauta (k,n:integer;v:vector);
inc=1l; sf=n; var inc,sf,mij:integer;
ok=0; begin
while (inc<=sf && ok==0) inc:=1;sf:=n;
{ ok:=false;
mij=(inc+sf) /2; while (inc<=sf)and (ok=false)do
if (v[mij]l==k) begin
ok=1; mij:=(inc+sf) div 2;
if (k<v[mij]) if v[mijl=k then ok:=true;
sf=mij-1; if k<v[mij] then sf:=mij-1
else else inc:=mij+1;
inc=mij+1; end;
} if ok then writeln(k, 'se afld pe
if (ok) pozitia',mij)
cout<<k<<"se afla pe else writeln('nu am gasit
pozitia"<<mij; elemntul cautat');
else end;
cout<<"nu am gasit elementul begin
cautat"; assign(f, 'bac.txt') ;reset (f);
$oid main () Egaddnll, Be™ i 40 read (£, viil);
{ readln (f) ;
ifstream f ("bac.txt"); for i:=1 to m do read(f,uli]);
£>>n>>m; for i:=1 to m do cauta(ul[il,n,v);
for (i=1; i<=n; i++) close(f);
f>>v[i]; end.
for (i=1; i<=m; 1i++)
f>>uli]l;
for(i=1; i<=m; i++)
cauta(ulil,n,v);
f.close();
}
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SUBIECTUL 1
1.b.
2.

B} #/n exemplu de date : 76 3 0
©)

Varianta C/C++
#include<iostream.h>
int a,b,k;
void main ()
{
cin>>a;
k=0;
while (a!=0)
{
g%?5§EYdati b="; cin>>b;
k++;
a=b;
}
cout<<k;

}

d)

cireste a

k(— O

repetad
cite te b
dacd a<b atunci k<k+1
ab

padna cénd a=0

scrie k

SUBIECTUL 11
1. a.

Varianta <77>

Varianta PASCAL
var a,b,k:integer;
begin

readln (a);

k:=0;

while a<>0 do
begin

write('Dati b=")

2hay7

writeln (k) ;
end.

2. a. pentru intensiv, respectiv c. pentru neintensiv

3. pentru intensiv :

Un numar de 2 arce

trebuie adaugate pentru ca toate varfurile sa

Fihenesu livaniev chafraunespdt sésriar2 1

noduri si 20 muchii sunt 2 noduri de grad 1.

5.
Varianta C/C++

#include<iostream.h>

#include<string.h>
#include<stdio.h>
char s[50];

int n, i;

void main ()

{

gets(s); n=strlen(s);

s[l]l=s[1]1+32;

for(1:2, i<n; i++)
(S[l]__" ")

3. pentru neintensiv
de grad 1 este 3

4. pentru neintensiv :

stivel este 5.

Varianta PASCAL

Var s:string[50];
Begin

Readln(s);n:=length (s
s[1l] :=upcase(s[1l]);

;readln (b) ;
if a<b then k:=k+1;

: Numarul de noduri

Valoarea din varful

n.i:integer;

) ;

For i:=2 to n-1 do

If s[i]=" ' then
begin
s[i-1]:=upcase(s[i-1]);
s[i+1] :=upcase(s[i+1l])
end;

s[n] :=upcases (s[n]);
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{
s[i-1]
s[i+1]

}
s[n]=s[n]+32;

puts (s);

}

s[i-1]1+32;
s[i+1]+32;

SUBIECTUL III
1. a.
2.10

writeln(s);
end.

4. Dupacitirea datelor din fi sier se formeazavectorul x care se ordoneaz acresc ator, dupa
care se parcurge vectorul X comparandu-se componenta curentacu cea imediat urm atoare.
Odata cu aceast a parcurgere se construie ste vectorul y de componente distincte si cel cu
frecventele de aparitie. Se afiseazdcomponentele din vectorul y, pentru care frecven ta este

HEX HRn SIS HR RO G pPatEr TRac Vest e e b fsragenponente o singur ddat apentru a

b)
Varianta C/C++
#inlcude<iostream.h>
#include<fstream.h>
int x[100],y[100],£[100]1,n,k,1,aux;
int max, ok;
void main ()
{
ifstream g("bacin.txt");
g>>n;
§9§£T§}5 i<=n; i++)
do
{
ok=1;
for (i=1; i<n; i++)
1if(x[1]>x[1+1])
{
aux=x[1]; x[i]l=x[1i+1]1;
x[i+1]=aux; ok=0;
}

}
while (ok)

ylkl=x[i+1];
flkl=1;
}
else
flkl=f[k]++;

¥l i icmk; 144
if(f[1i]>max)
max=f[i];
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Varianta PASCAL

var x,y,f:array[l..100] of integer;
g:text;

n,k,i,aux,max:integer; ok:boolean;
begin

assign (g, 'bacin.txt') ;reset (qg);
readln(g,n);

for i:=1 to n do

read(qg,x[1]);

t
okEEEFue;
for i:=1 to n-1 do
if x[i]1>x[1i+1] then

begin
aux:=x[1]; x[1]:=x[i+1];

x[14+1] :=aux;

ok:=false;

end;
until ok;

k:=1;
ylk]:=x[1];

flk]:=1;

for i:=1 to n-1 do
if x[i]<>x[i+1] then

begin

k:=k+1;

ylk] :=x[i+1];

flk]:=1;

end

else f[k]:=f[k]l+1;
max:=f[1];

for i:=1 to k do
if fl[i]l>max then max:=f[i];
for i:=1 to k do

éfogé%%fmax then write(y[i]l,"' ")
end.
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for(i=1; i<=n; 1i++)
if (f[i]=max)
cout<<y[il<<" ";

g.close();

}

SUBIECTUL 1
1. a.

2.

a)3

Varianta <78>

b) Orice sir de cel putin 3 numere care nu are doudnumere consecutive cu ultimele cifre

egale

Exemplu: 12 23 3445 56 0

©)
Varianta C/C++
#include<iostream.h>
void main()
{
int a,k=0,b;
cin>>a;
while(a)
{
cin>>b;
if(a%10==b%10) k++;
a=b;
h
cout<<k;
}
d) citeste a
k<0
- execut a
citeste b

k €k+1

Lm
a<h
~Ecat timp a0
scrie k

SUBIECTUL I1
1.b

|-dac§1a% 10=b%10 atunci

Varianta PASCAL
Var a,b,k:integer;
Begin
k:=0;
readln(a);
while (a<>0) do
begin
read(b);
if a mod 10=b mod 10 then inc(k);
a:=b;
end;
writeln(k);
end.

2. NOTA! Varianta corecta nu se regaste printre cele posibile. 124 56

Pentru neintensiv varianta a

3.2

4. 99 pentru intensiv, respectiv 4 pentru neintensiv

Varianta C/C++

| Varianta PASCAL

261
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#include<iostream.h>
#include<string.h>
void main ()

{

char s[100],cuv[1l5], *p,sepl]=
cin.get (s,100);

cin.get();

cin>>cuv;

p=strtok (s, sep);

while (p)

{

if(strstr(p,cuv))
else cout<<p<<" ";

p=strtok (NULL, sep) ;

}

SUBIECTUL III
l.c

2.3

3. a)pentru intensiv
Varianta C/C++

void prim(int n, int &p)

{

int 1i;

p=1;

if (n==0]| |n==1) p=0;

else
for (i=2;i<=n/2&&p;i++)
if (n%i==0) p=0;

}
b)pentru intensiv
Varianta C/C++
finclude<iostream.h>
void prim(int n, int é&p)

{

int 1i;

p=1;

if (n==0]| |n==1) p=0;

else
for (i=2;i<=n/2&&p; i++)
if (n%$i==0) p=0;

}

void main ()

{

&ng>ppi=0,3=2, ok;
while (i<n)
{

262

cout<<p<<"?

L0

L0
’

Iz

var sir,sl,csir:string[100];
s:string[15];
k,1i:integer;

begin

readln (sir) ;

csir:=sir;

readln( ) ;
1:=0;
while (pos(' ',sir)<>0) do
begin
Sl _"-
k:=pos (' ',sir);
sl:=copy(sir,1,k-1);
i:=1i+k;
if pos(s,sl)<>0 then
begin
insert ('?',csir,1i);
inc (1) ;

del€B€isir,1,k);
end;
if pos(s,sir)<>0 then
insert('?',csir,i+length(sir)+1);
writeln(csir);
end.

Varianta PASCAL

procedure prim(n:integer;

p:boolean);

var i:integer;

begin

p:=true;

if (n=0) and (n=1) then p:=false
else for i1i:=2 to n div 2 do

if n mod i=0 then

var

p:=false;
end;

Varianta PASCAL
VAR n,1i,Jj:integer;
ok:boolean;
procedure prim(n:integer;
p:boolean);
var i:integer;
begin
p:=true;
if (n=0) and (n=1) then p:=false
else for i1:=2 to n div 2 do
if n mod i=0 then

var

p:=false;
end;

BEGHN 5.
readln (n
while (i<

2;

) ;
n) do
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ok=1;

prim(jIOk) 7

if (ok) { i++; cout<<j<<' ';}
Jt++;

}

Pentru neintensiv

Varianta C/C++
#include<fstream.h>
ofstream fout (“prime.out”);
void prim(int n, int &p)

{

int 1i;
El)f (n==01|n==1) p=0;
else
for (i=2;i<=n/2&&p; i++)
if (n%i==0) p=0;

}
volid main ()
{
int n,j=2,o0k;
cin>>n;
while (j<=n)
{
ok=1;
prim(j,ok);
if (ok) fout<<iyk' ';
J++;
}
fout.close();

}

4. pentru intensiv

a)

begin
ok:=true;
prim(j,ok);
if (ok) then
begin
inc (i) ;
write(j," ');
end;
inc(j);
end
end.

Varianta PASCAL
VAR n,j:integer;
ok:boolean;
fout:text;
procedure prim(n:integer; var
p:boolean);
var i:integer;
begin
p:=true;
if (n=0) and (n=1) then p:=false
else for i:=2 to n div 2 do
if n mod i=0 then
p:=false;
end;
BEGIN
assign (fout, 'prime.out');
rewrite (fout);
J:=2;
readln (n) ;
while (j<=n) do
begin
ok:=true;
prim(j,ok);
if (ok) then
write (fout,j,"' ");
inc(3);
end;
close (fout) ;
end.

Ce citesc, pe rand, toate numerele din fisierul ,,bac.in” gi se realizeazivectorul de
aparitii ale acestor numere. Se parcurge apoi acest vector, afisandu-se acei indici ai
caror valori sunt nenule indicii reprezentdnd numerele din fisier, iar valorile din
vector, frecventele de aparitie ale acestor numere.

b)
Varianta C/C++

‘ Varianta PASCAL

263
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#include<fstream.h>
#include<iostream.h>
int v[100],n;
ifstream fin("bac.in");
void main ()
{
int i, x;
fin>>n;
for (i=1;i<=n;i++)
{fin>>x%;
vx]=v[x]+1;
}
for (i=100;i>=1;i--)
if (v[1i]) cout<<i<<!
'<<v[i]<<endl;
fin.close();

}

pentru neintensiv

a)
Varianta C/C++
void max neg(int n,int v[],int &max)
{
int 1i;
max=-10000;
for (i=1;i<=n;i++)
if ((v[i]l>max) &&(v[11<0))
max=v[i];
if (max==-10000)
}

max=0;

b)
Varianta C/C++
#include<iostream.h>
void max neg(int n,int v[],int &max)
{
int 1i;
max=-10000;
for (i=1;i<=n;i++)
if((v[i]>max)&&(v[1]1<0))
max=v[i];
1f (max==-10000)
}
volid main ()
{
int v[100],1i,maxim,n;
cin>>n;
for(i=1;i<=n;i++) cin>>v[i];
max neg(n,v,maxim) ;
if (maxim) cout<<maxim<<' ';

max=0;

NEGATI@%sg<cout<<"NU EXISTA VALORI
for (i=1;i<=n;i++)
v[ii]=(-1)*vI[i];

264

VAR v:array[l..100]
n,i,x:integer;
fin:text;

BEGIN

assign(fin, 'bac.in');

reset (fin) ;

of integer;

readln (fin, n);
for i:=1 to n do

begin

read (fin, x);
viix]:=v[x]+1l;
end;

1:=100 downto 1 do

if v[i]<>0 then writeln(i,'
"yviil);

close (fin);

END.

for

Varianta PASCAL

of integer;var max:integer);
var i:integer;

begin
max:=-10000;
for i:=1 to n do

if (v[i]>max) and (v[1]1<0)
max:=v[1];
if max=-10000 then max:=0;

end;

Varianta PASCAL

VAR v:array[l..100] of integer;
i,maxIM,n:integer;

of integer;var max:integer);

var i:integer;

begin

max:=-10000;

for 1:=1 to n do
if (v[i]>max)

max:=v[1];

if max=-10000 then max:=0;

end;

BEGIN

rEadln (n) ;

for i:= 1 to n do read(v[i]);

max neg(n,v,maxim) ;

if maxim<>0 then writeln (maxim,'

and (v[i]<0)

NEGg%f@Ewrite}m('NU EXISTA VALORI
14 4

for i:=1 to n do v[i]:=(-1)*v[i];
max neg(n,v,maxim);

procedure max neg(n:integer;v:array

then

procedure max neg(n:integer;v:array

then

")
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max neg(n,v,maxim) ; maxim:=(-1) *maxim;

maxim=(-1) *maxim; 1f maxim<>0 then writeln (maxim)

if (maxim) cout<<maxim; else write ('NU EXISTA VALORI

else cout<<"NU EXISTA VALORI POZITIVE '");
POZITIVE"; end.
}
Varianta <79>

SUBIECTUL 1
1.d.

2.NOTA! Varianta propusd contine o eroare in expresia logica a celei de-a doua
instructiuni repetitive(in loc de x|n trebuie scris x|a)

a) 12

b) Programul calculeazdsuma divizorilor x ai num arului a. Orice numar prim are un singur
divizor, 1n afara lui 1, pe el insusi. Exemplu: a=23

©)
Varianta C/C++ Varianta PASCAL
#include<iostream.h> var a,x,k,c,n:integer;
void main () begin
{ readln (a);
int a,x=2,k=0,c; X:1=2;
cin>>a; k:=0;
while (a>1) while (a>1) do
{ begin
c=0; c:=0;
while (a%x==0) while (a mod x=0) do
{ begin
c=x; c:=Xx;
a=a/x; a:=a div x;
end;
if (¢) k=k+x; if ¢<>0 then k:=k+x;
x++; x:=x+1;
} end;
cout<<k; write (k) ;
} end.
d) citeste a
x€2
k<0
[ execut a
&
¢ 0 —executi
c €x
a <[a/x]
-Ecat timp x|a
-dacac #0 atunci
k €k+x
o |
x €x+1

~lcat timp a>1

scrie k
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SUBIECTUL II
1.a

2. pentru intensiv a, pentru neintensiv a

3.14,0,6,9,2,5,4,3,2,6,4, 6, 2]

4. pentru intensiv 4, pentru neintensiv 5

S.

Varianta C/C++
#include<iostream.h>
#include<string.h>
void main ()

{

char

Varianta PASCAL

var sir,voc:string;
n,i,j:integer;

begin

readln (sir) ;

voc:="'aeiouAEIOQU';

sir[100],voc[]="aeiouAEIOU", *p, *q,sb[]="*"; for i:=1 to length(voc) do

int 1i;
cin.get (sir,100);
for (i=0;i<strlen (voc) ;i++)
{ p=sir;
while (p)
{p= strchr(p,voc([i]);
strcpy (q,p+1) ;
strcpy (p+1, sb) ;
strcat (p+2,q9);
if (p)p=ptl;
}
}

cout<<sir;

SUBIECTUL III
1.a
2.9
3. pentru intensiv

Varianta C/C++

float max (float a, float b)

{ float vI[4];

vill=a; v[2]=b;

int ia=floor(a),ib=floor (b);
float za=a-ia, zb=b-ib;

while (za!=(int) za)za=za*10;
while (zb!=(int) zb) zb=zb*10;
int i=1,3=1;

while(ia) {i=1i*10;1a/=10;}
while (ib) {j=3*10;1ib/=10;}
v[3]=za+ia/i;

v[4]=zb+ib/7;

int maxim=vI[1l];

for (i=2;i<=4;i++)

if(v[i]>maxim) maxim=v[i];

return maxim;

}
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for j:=1 to length(sir) do
if voc[i]=sir[]j] then
insert ('*',sir,j+1);
writeln(sir);
end.

Varianta PASCAL
function max (a,b:real) :real;
var v:array[l..4] of real;
i,j,1ia,ib:integer;
za, zb,maxim:real;

begin
v[%]:=a; v([2] :=b;
ia:=trunc(a):; ib:=trunc (b) ;
za:=a-1a;zb:=b-ib;
while (za<>trunc(za)) do za:=za*10;
while (zb<>trunc(zb)) do zb:=zb*10;
i:=1; j:=1;
while (1ia>0) do

begin

i:=1i*10;

ia:=ia div 10;

end;
while (ib>0) do

begin

J:=3*10;

ib:=ib div 10;
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Pentru neintensiv

Varianta C/C++
void max d(unsigned long int n,int
&ml,int &m2)
{
ml=n%10;
m2=n/10%10;
if (m2>ml) {int aux=ml;
ml=m2;
m2=aux; }
n=n/100;
while (n)
{
if (n%10>ml) {m2=ml;ml=n%10;}
else 1if (n%10>m2)m2=n%10;
n/=10;

4.
a)

end;
v[3]:=za+ia div 1i;
v([4] :=zb+ib div j;
maxim:=v[1];
for i:=2 to 4 do
if v[i]>maxim then maxim:=v[i];

max:=maxim;
end;

Varianta PASCAL

procedure max_d(n:longint;VAR
ml,m2:integer) ;
var aux:integer;
begin
ml:=n mod 10;
m2:=n div 10 mod 10;
if m2>ml then
begin
aux:=ml;
ml:=m2;
m2:=aux;
end;
n:=n div 100;
while (n>0) do
begin
if n mod 10 >ml then
begin
m2:=ml;
ml:=n mod 10;

STge if n mod 10 >m2 then
m2:=n mod 10;
n:=n div 10;
end;
end;

Ce citesc, pe rand, toate numerele din fisierul ,numere.in” si se realizeazavectorul
de aparitii ale acestor numere. Se parcurge apoi acest vector, afisandu-se acei indici
ai caror valori sunt nenule, iar in momentul in care un numar nu se regaseste in sir

%Sunci variabila logici 0K devine falsa.

Varianta C/C++

‘ Varianta PASCAL
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#include<fstream.h>
ifstream fin ("numere.in");
int v[100],n;
void main ()
{
int i,x,0k=1;
fin>>n;
for (i=1;i<=n;i++) {fin>>x;
vix]=1;
}
for (i=1;1i<=100;i++)

if (v[i]==0) ok=0;
if (ok) cout<<"NU LIPSESTE NICI
UN NUMAR";
else for(i=1;1i<=100;1i++)
if (v[il==1)
cout<<i<' ';
}
SUBIECTUL I
1. a.
2.
a) 593

Var v:array[l..100] of integer;
I,x,n:integer;
ok:boolean;

fin:text;
begin
assign(fin, 'numere.in’); reset(fin);
for i:=1 to n do
begin
read (fin, x) ;
vix]:=1;

end;
ok:=true;
for i:=1 to n do

if v[i]1==0 then ok:=false;
if ok=true then write (‘NU LIPSESTE
NICI UN NUMAR’) else

for 1i:=1 to n do

if v[i]l==1 then write(i,’ V)

END.

Varianta <80>

b) Orice numar format doar din cifre pare. Exemplu: 13579

c
\;arianta C/C++

#include<iostream.h>
void main ()
{
long int a,b,p,c;
cin>>a;
b=0; p=1;
while (a)
{
c=a%10;
if (c%2!=0)
Pebtp*c;
prc;
p=p*10;
}
a=a/10;
}

cout<<b;

d) citeste a
b<0
p<1
execut a
¢ €a%I10
rdacdc%?2 #0 atunci
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Varianta PASCAL
var a,b,p,c:longint;
begin
readln (a) ;
b:=0;
p:=1;
while a>0 do
begin
c:=a mod 10;
if ¢ mod 2<>0 then
begin
Bi=ptRyS
end;
a:=a div 10;
end;
writeln (b);
end.
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b <btp*c
p €p*10
H
a €<[a/10]
Mcat timp a>0
scrie b
SUBIECTUL 11
1.d

2. pentru intensiv ¢, pentru neintensiv d

3.6

4. pentru intensiv 2, pentru neintensiv 5, 4, 3

S.

Varianta C/C++
#include<iostream.h>
#include<string.h>

Yoid main ()

char s[20],aux[20];
int n,k;
cin>> s;
n=strlen(s);
if (n%2==0)
{
k=n/2;
strcpy (aux, stk) ;
strncat (aux, s, k) ;
cout<<aux;
}

else

{

k=n/2;
strcpy (aux, stk+1) ;
strncat (aux, s+k, 1) ;
strncat (aux, s, k) ;
cout<<aux;

SUBIECTUL III
1.b

2.11

3. pentru intensiv

Varianta C/C++
#include<fstream.h>

ifstream fin("fisier.in"):;

int v[1000],n,1i,3,x,aux;
int cif egale(int x)
{
int ok=1;
while (ok && x>10)
{
if (x%10!=x/10%10)
x=x/10;
}

return ok;

ok=0;

Varianta PASCAL

var s,aux:string[20];
n, k:byte;

PegRn (s) ;
n:=length(s);
aux:="'";

if n mod 2=0 then

aux:=concat (copy(s,n div 2+1,n

div 2), copy(s,1l,n div 2))
else

aux:=concat (copy(s,n div 2+2,n

div 2), copy(s,n div
2+1,1) ,copy(s,1,n div 2));
writeln (aux) ;

end.

Varianta PASCAL

var x,1,Jj,aux,n:integer;

v:array[l..1000] of integer;

fin:text;
function

cif egale(x:integer) :boolean;

var ok:boolean;

begin

ok:=true;

while ok and (x>10) do
begin

if x mod 10<>x div 10 mod

then ok:=false;

10
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}
void main ()
{
fin>>x;

while(!fin.eof ())

{

if (cif egale(x))
vin]=x; }

fin>>x;

{ n++;

}
for (i=1;i<=n-1;i++)
for (§=i+1;j<=n;j++)
if (v[il>v[J])

}for(i=1;i<=n;i++) cout<<v[i]<<' ';

pentru neintensiv
Varianta C/C++
void patrat(int n,int vI[])
{
int 1i,3=0;
for (i=1;i<=n;i++)
{

if (sqgrt(v([i])==(int)sqrt(v[i]))
{cout<<v[i]<<"' ';
J++i}

if(3%10==0) cout<<endl;

}

4. pentru intensiv
a)
Varianta C/C++
void cif dis(long n,
{

long cn;

short k,c;

da=1;

while(n && d)

{

cn=ny;
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int &d)

x:=x div 10;
end;
cif egale:=ok;
end;
begin
assign(fin, 'fisier.in');
reset (fin) ;
n:=0;
read (fin, x) ;
while (not eof(fin)) do
begin
if (cif egale(x))
begin
inc(n);
v[n]:=x;
end;
read (fin, x) ;
end;

then

for ferlyteinrlidon do
if v[i]l>v[j] then
begin
aux:=vI[i];
v il:=v[]];
v[j]:=aux;
end;
for i:=1 to n do
write(v[i],"'
close (fin);
end.

')

Varianta PASCAL
procedure patrat(n:integer;
of integer);
var 1i,Jj:integer;
begin
J:=0;
for i:= 1 to n do
begin
if
(sgrt(v[i])=trunc(sgrt(v[i])))
begin
write(v[i],"

v:ia

')
in ;(]);
if j mod 10=0 then writeln;
end;
end;

Varianta PASCAL

procedure cif dis(n:longint;var
d:boolean) ;

var cn:longint;

k,c:byte;
begin
d:=true;
while (n>0) and d do
begin

rray

then
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k=1; cn:=n;
c=cn%10; cn=cn/10; k:=1;
while (cn) c:=cn mod 10; cn:=cn div 10;
{ while (cn>0) do
if (cn%1l0==c) k++; begin
cn/=10; if cn mod 10 = ¢ then inc (k) ;
} cn:=cn div 10;
if (k>1) d=0; end;
n=n/10; if k>1 then d:=false;
} n:=n div 10;
} end;
end;
b)
Varianta C/C++ Varianta PASCAL
#include<iostream.h> Var v:array[l..100] of longint;
int n, i, ok; n,i:integer;
long vI[100]; ok:boolean;
void cif dis(long n, int &d) procedure cif dis(n:longint;var
{ d:boolean) ;
long cn; var cn:longint;
short k,c; k,c:byte;
a=1; begin
while(n && d) d:=true;
{ while (n>0) and d do
cn=n; begin
k=1; cn:=n;
c=cn%10; cn=cn/10; k:=1;
while (cn) c:=cn mod 10; cn:=cn div 10;
{ while (cn>0) do
if (cn%1l0==c) k++; begin
}cn/=lO; ég:98nm8§v190? c then inc (k) ;
if (k>1) d=0; end;
n=n/10; if k>1 then d:=false;

}
}
void main ()
{
cin>>n;
for(i=1;1i<=n;i++)
cin>>v[i];
for (i=1;i<=n;i++)
{

cif dis(v[i],ok);

n:=n div 10;

end;
end;
begin
readln (n) ;
for i:= 1 to n do

read(v[1i]):;
for i:=1 to n do
begin

cif dis(vI[i],ok);

1f (ok) cout<<v[i]<<' '; if ok then write(v[i],' ");
} end

} end.

pentru neintensiv

a)

Varianta C/C++ Varianta PASCAL

int ordonat (long n)
{
int x=n,ordc=1l,ordd=1;
while ((x/10) && ordc)
{
1f(x%10<=x/10%10)
x/=10;
}
if ('ordc)

ordc=0;

function ordonat (n:longint) :boolean;
var x:integer;
ordc,ordd:boolean;

begin
ordc:=true; ordd:=true;
while (x div 10 <>0) and (ordc) do

begin
if x mod 10<=x div 10 mod 10
then ordc:=false;
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while ((n/10) && ordd)

{
if(n%10>=n/10%10) ordd=0;
n/=10;

}

if (ordc]| |ordd) return 1;
else return O;

b)

Varianta C/C++
#include<fstream.h>
ifstream fin("numere.in");

int ordonat (long n)

int x=n,ordc=1l,ordd=1;
while ((x/10) && ordc)
{
1f(x%10<=x/10%10) ordc=0;
x/=10;
}
if (!ordc)
while ((n/10) && ordd)
{
1f(n%10>=n/10%10) ordd=0;
n/=10;
}
if (ordc| |ordd) return 1;
else return 0;
}
void main ()

{

long n,x,1i;

fin>>n;
for (i=1;i<=n;i++) {fin>> x;
if (ordonat (x)) cout<<x<<' ';

}

fin.close();
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X:=x div 10;
end;
if not ordc then
while (n div 10>0) and (ordd) do
begin
if n mod 10 >=n div 10 mod 10 then
ordd:=false;
n:=n div 10;
end;
if (ordc) or (ordd) then
ordonat:=true

else
ordonat:=false;
end;
Varianta PASCAL

VAR fin:text;
n,x,i:integer;
function ordonat (n:longint) :boolean;
var x:1lnteger;
ordc, ordd:boolean;
begin
ordc:=true; ordd:=true;
while (x div 10 <>0) and (ordc) do
begin
if x mod 10<=x div 10 mod 10
then ordc:=false;
X:=x div 10;
end;
if not ordc then
while (n div 10>0) and (ordd) do
begin
if n mod 10 >=n div 10 mod 10 then
ordd:=false;
n:=n div 10;
end;
if (ordc) or (ordd) then
ordonat:=true
else
ordonat:=false;
end;
BEGIN
assign(fin, 'numere.in');

FESSTATE A n) 5
for i:=1 to n do
begin
read (fin, x) ;
if ordonat (x) then write(x,' '");
end;
close (fin);
END.
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SUBIECTUL 1
1.b.
2.

B) 38348
©)

Varianta C/C++
#include<iostream.h>
volid main ()

{
int n,ok=1l,aux=0;
cin>>n;
while (n>0)
{

if (aux<=n%10)
if ( auxo=k=zno/o;l 0)
else aux=n%10;
n=n/10;

}
cout<<aux<<' '<<ok;

}
d) citeste n

ok<1
aux<0
[ execut a
dac aux n%10 atunci
- 4 rdacaaux=n%10 atunci
ok €0
altfel
aux €n%10
[
o |
n <[n/10]

~Ecat timp n>0
scrie aux,‘ ‘,0k

SUBIECTUL 11

1. pentru intensiv ¢, pentru neintensiv a

2.a
3.
Varianta C/C++
a= atb;
b=a-b;
a=a-b;
4. pentru intensiv
Varianta C/C++
p=prim;
while (p!=NULL)
{ if (p—>info%7==0) cout<<p-

Varianta <81>

Varianta PASCAL

begin
readln (n) ;
aux:=0; ok:=1;
while (n>0) do
begin

n:=n div 10;
end;

End.

Varianta PASCAL
a:=atb;
b:=a-b;
a:=a-b;

Varianta PASCAL
p:=prim;

while p<>nil do

begin

if (p”.info mod 7 = 0)

var n,aux,ok:integer;

1f (aux<=n mod 10)
if (aux=n mod 10)

writeln (aux,' ',ok);

éi%%f%ux:=n mod 10;

then

then
then
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>info<<’ V;
p=p->adr;
}
Pentru neintensiv
Varianta C/C++
#include<iostream.h>
#include<string.h>
void main ()
{
char sir[25];
int n;
cin>>sir;
n=strlen(sir);
if (n%2) cout<<sir([n/2];
else cout<<sir[n/2-
l]<<sir[n/2];
}
5. pentru intensiv

y,ariilgéa C/C++

inc e<lostream.h>
void main ()
{
int k,afl10][10];
short int n,m,i,j,s=0;
cin>>k>>n>>m;
for (i=1;i<=n;i++)
for (j=1;j<=m; j++)
cin>>alil[J];
for (j=1;j<=m; j++) {
short int gasit=0;
for(i=1;i<=n;i++)
if(ali] [J]==k)
gasit=1;
if (gasit)
}
cout<<s;

}

s+=7;

Pentru neintensiv

Varianta C/C++
#include<iostream.h>
void main ()

{int
n,m,i,3,al[l0][10],min,imin, jmin, max
,imax, jmax;
cin>>n>>m;
for (i=1;i<=n;i++)
for (§=1;j<=m; j++)
cin>>alil[J];
min=max=a[l][1l];
imin=imax=jmin=jmax=1;
for (i=1;i<=n;i++)
for (§=1;j<=m; j++)
if (a[i][j]<min)
{min=a[i][j]; dimin=i;
else if
(ali]l [j1>max) {max=a[i] [J];
imax=1i;jmax=7j;}
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Jjmin=7j; }

write (p”.info, Y VY);
p:=p”".adr;
end;

Varianta PASCAL
VAR sir:string[25];
n:integer;

begin
readln (sir);
n:=length(sir);

if n mod 2 = 1 then write(sir[n div
2+171)

else write(sir[n div 2],sir[n div
2 +11);
end.

Varianta PASCAL

var a:array
k,n,m,i,j,s:integer;
gasit:boolean;

begin

readln (k,n,m) ;

for i:=1 to n do
for j:=1 to m do

read(ali,J1);

of integer;

s:=0;
for j:=1 to m do
begin

gasit:=false;
for 1:=1 to n do
if al[i,jl=k then gasit:=true;
if gasit then s:=s+j;
end;
writeln(s);
end.

Varianta PASCAL
VAR
n,m,i,j,min,imin, jmin,max, imax, jmax, a

ux:1gtggesy[1..10,1..10]
begin
readln (n,m) ;
for 1i:=1 to n do
for j:=1 to m do
read(ali,jl);
min:=al[l,1]; imin:=1;
max:=al[l,1]; imax:=1;
for i:=1 to n do
for j:=1 to m do
if ali,jl<min then
begin

of integer;

Jmin:=1;
Jmax:=1;

dmin:=7; min:=ali,j]; imin:=i;
end
else if a[i,j]l>max then
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int aux=al[imin] [jmin];
alimin] [jmin]=a[imax] [jmax];
al[imax] [jmax]=aux;
for (i=1;i<=n;i++)
{ for(j=1;j<=m;j++)
cout<<al[i] [JI<<" ';
cout<<endl;

SUBIECTUL III
1.b

2. pentru intensiv 3 pentru neintensiv 4

3.
Pentru intensiv

Varianta C/C++
float medie (int n,int al])
{
int 1i,s=0;
for (i=1;i<=n;i++)
s+=ali];
return s/n;

}

Pentru neintensiv
a)

int ordonat (int n,int v[],int k1,
int k2)
b)

#include<iostream.h>

int ordonat (int n,int v[],int k1,
int k2)

{

int 1i,o0k=1;
for (i=kl;i<=k2&&ok; i++)
if(v[i]>v[i+1l]) ok=0;

return ok;

}
vold main ()

{

int v[100],n,1i;

cin>>n;

for (i=1;i<=n;i++)

cin>>v[i];

int j,kmax=0,k,cj;

i=1;

while (i<=n)

{=i+1; k=1;
while (ordonat (n,v,i,73))
{(J++; k++; )

begin
max:=ali,jl;
imax:=1i;
Jmax:=7j;
end;
aux:=a[imin, jmin];
alimin, jmin] :=a[imax, jmax];
al[imax, jmax] :=aux;
for i:=1 to n do
begin

for j:=1 to m do
write(al[i,3]1,"' ")7
writeln;
end;
end.

Varianta PASCAL

function medie(n:integer;a:array of

integer) :real;
var 1i,s:integer;

begin

s:=0;

for 1:=0 to n-1 do
:=s+alil:;

gﬁg}e::s/n;

a)

function ordonat( n,int v[],int k1,
int k2)
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if (k>kmax) {kmax=k; cj=3j;}
i=i+j-1;
}
cout<<cj-kmax<<' '<<cj;
}

4. Pentru intensiv

a)
Varianta C/C++
#include<fstream.h>
ifstream fin("numere.in");
ofstream fout ("numere.out");
void main ()
{
int v[500],n,1,x;
for (i=0;1i<=500;1i++) v[1i]=0;
while (!fin.eof ())
{ fin>>x;
vix]=v([x] +1; }
for (i=1;1i<=500;i++)
if(v[i]l==1) fout<<i<’
fin.close(); fout.close();

}

Pentru neintensiv
Varianta C/C++
#include<fstream.h>
ifstream fin ("numere.in");
void main ()

{

int x,y;

?o
fin>>x>>y;
if (x>y) cout<<x<<endl;
else cout<<y<<endl;
} while (!fin.eof());
fin.close();

Varianta PASCAL
var fin, fout:text;
v:array[l..500] of integer;
n,i,x:integer;
begin
assign(fin, 'numere.in'); reset(fin);
assign (fout, "'numere.out') ;rewrite (fou
t)s
while (not eof (fin)) do
begin
read (fin, x) ;
vix]:=v[x]+1l;
end;
for i:=1 to 500 do
if (v[i]=1) write(fout,i,’” Y):;
close(fin); close (fout);
end.

Varianta PASCAL
VAR fin:text;
x,y:integer;
begin
assign (fin, '"numerel.in') ;reset (fin);

%888Tﬁ(fin,x,y);

if x>y then writeln (x)
else writeln(y);

until eof (fin);

close (fin);

end.

b) pentru intensiv Se foloseste un vector de frecvente in care se memoreaza
numarul de aparitii al numerelor citite din fisierul “numere.in”. Parcurgem vectorul

éeistynit si afisam indicii valorilor egale cu 1(care au aparut o singura datd in

Varianta <82>
SUBIECTUL I
1.d.
2.
a) 2515
b) m=7
Cea mai mare valoare a cifrei m trebuie sa fie continutain num arul afisat(761)

¢)
#@Hﬁﬂ&&%é%@gﬁﬁéam.h> ‘ggéaﬂs%}¥§§ggﬁliok:integer;

void main () begin
{ read (m) ; read(n) ;
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unsigned int m,n;
int i, x,aux,ok;

cin>>m;
cin>>n;
for (i=1;i<=n;i++)
{
cin>>x;
auxX=XxXy,
ok=0;
while (x>0) {
if (x%10==m) ok=1;
x=x/10;
}
if (ok==1) cout<<aux;
}
}
d) citeste m
citeste n
-pentru i €1,n execut 3
cite ste x
aux €x
ok €0
-executa
dacax%10=m atunci
[ ok €1
[

x €[x/10]
~-Bcat timp x>0
~daciok=1 atunci

scrie aux
o |
o |
SUBIECTUL 11
1.b

2. pentru intensiv a, pentru neintensiv ¢

for i:=1 to n do
begin
read(x) ;
aux:=x;
ok:=0;
while (x>0)

then ok:=1;

end;
end.

do begin

if x mod 10=n

:=x div 10;

end;

if ok=1 then write (aux);

NOTA! Raspunsurile sunt numerotate gresit la varianta pentru neintensiv. Raspunsul corect

este g, echivalentul lui c.

(13 2
3: pteam'i]‘u intensiv
Varianta C/C++
p=prim;
while (p!=NULL)
{
if (p—->info%10==0)
>info<<’ ‘;
p=p->adr;

cout<<p-

}
pentru neintensiv

Varianta PASCAL
p:=prim;

while p<>nil do
begin

if
write(p”.info,
p:=p”.adr;
end;

\

(p”.info mod 10 =

V)

0)

then

Numarul de noduri cu grad par este: 2, iar numarul de noduri cu grad impar este: 2
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5.

Varianta C/C++
#include<iostream.h>
void main ()

{
$AEr &, 2hE0A 017 5, p=1;

cin>>k>>n>>m;
for (i=1;i<=n;i++)
for (j=1;j<=m; j++)
cin>>alil[J];
for (3=1;j<=m;j++) {
short int gasit=0;
for (i=1;i<=n;i++)

if(ali] [J]==k)
gasit=1;
if (gasit) p*=j;
}
cout<<p;

pentru neintensiv

Varianta C/C++
#include<iostream.h>
void main ()
{
int
n,i,3,al10][10],min,imin, max, imax;
cin>>n;
for (i=1;i<=n;i++)
For O=Li s o5y,
min=max=a[l][1];
imin=imax=1;
for (i=1;i<=n;i++)
if (ali]l[i]<min)
{min=a[i][1i]; imin=1i; }
else if
(ali] [i]>max) {max=a[i] [i];
imax=1i; }
int aux=a[imin] [imin];
alimin] [imin]=a[imax] [imax];
alimax] [imax]=aux;
for (i=1;i<=n;i++)
{ for(j=1;j<=n;j++)
cout<<alil[jI<<" ';
cout<<endl;

SUBIECTUL III
1. pentru intensiv b, pentru neintensiv b
2.5

278

Varianta PASCAL

var

azarray[1..10,1..10] of integer;
k,n,m,1i,j,p:integer;

gasit:boolean;

begdnn (k,n,m) ;

for

i:=1 to n do
for j:=1 to m do
read(ali,j1);

p:=1;

for

j:=1 to m do
begin
gasit:=false;
for i:=1 to n do
if al[i,jl=k then gasit:=true;
if gasit then p:=p*j;
end;

writeln (p);

end.

Varianta PASCAL

VAR
n,m,

i,Jj,min,imin,max, imax, aux:integer;
ararray[1..10,1..10] of integer;

begin
readln (n) ;

for

min:
max:
for

aux:

alimin, imin]

i:=1 to n do
for j:=1 to n do

a[lf???{%iﬁfiig'
=a[l,1];imax:=1;

i:=1 to n do

if al[i,i]<min then

begin

min:=al[i,i]; dimin:=i;

end

else if al[i,i]>max then
begin
max:=al[i,1i];
imax:=1i;

end;
=a[imin, imin];
:=a[imax, imax];

alimax, imax] :=aux;
for i:=1 to n do
begin

end.

for j:=1 to n do
write(ali,Jl,"

writeln;

end;

')
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3.
Pentru intensiv

Varianta C/C++
int suma (int n,int afl])

{

Lot (1970.8g, PYG
{
uc=al[i]%10;
puc=al[i1]/10%10;
if (puc==uc) st=ali];
}
return s;

}

Pentru neintensiv
Varianta C/C++
float medie (int n,int al])
{
int i,s=0,k=0;
for (i=1;1i<=n;i++)
if (a[i]%2)

{ s+=alil;
k++; }
if (k) return s/k;
else return 0;

4. Pentru intensiv

a)

Varianta C/C++
#include<fstream.h>
ifstream fin ("numere.in");
ofstream fout ("numere.out");
vold main ()

{

int v[500],n,1i,x;

for (i=0;1<=500;1++) v[i]=0;
Yh%}géég%n.eof())

vix]=vix] +1; }
1=99;
while(v[i]==0) 1i--;
fout<<ik<' '"<<v[i]<<endl;
i=10;
while(v[1i]==0) i++;
fout<<i<<' '"<<v[i]<<endl;

fin.close(); fout.close();

Varianta PASCAL

function suma (n:integer;a:array of
integer) :integer;

var.uc,puc,i,s:integer;

begin

s:=0;

for 1:=0 to n-1 do
begin
uc:=al[i] mod 10;

puc:=a[i] div 10 mod 10;
if (puc=uc) then s:=s+ali];
end;

suma:=s;

end;

Varianta PASCAL
function medie(n:integer;a:array of
integer) :real;
var k,i,s:integer;
begin
s:=0;%k:=0;
for 1:=0 to n-1 do
if (a[i] mod 2=1)
begin
s:=s+ali];
inc (k) ;
end;
if (k>0) then medie:=s/k

then

end: else medie:=0;

Varianta PASCAL

var fin, fout:text;
v:array[l..500]
n,i,x:integer;

begin

assign(fin, 'numere.in');

of integer;

reset (fin) ;

assign (fout, "numere.out');rewrite (fout);

while (not eof (fin)) do

?ggé?fin,x);
vx]:=v[x]+1;

end;

1:=99;

while(v[1i]1=0) do dec(i);
writeln (fout,i,"' ',vI[i]);
i:=10;

while(v[1]1=0) do inc(i);
writeln (fout,i,"' ',v[il]);

close (fin) ;
end.

close (fout) ;

b) Se foloseste un vector de frecvente in care se memoreaza numarul de aparitii al
numerelor citite din fisierul “numere.in”. Pentru gasirea celui mai mic, respectiv a celui mai
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mare numar de doudcifre se caut aprima pozi tie nenulddin vector intre 10 si 99 in sens

crescator, respectiv descrescator.

Pentru neintensiv

a)

Varianta C/C++
#include<fstream.h>
ifstream fin ("numere.in");
void main ()

{

int v[500],n,1i,x;

for (i=0;1<=500;1i++) v [1]=0;
do
{ fin>>x;

vix]=v[x] +1;
}while(!fin.eof ());
i=1;
while (1<=500)
{
if (v[i]==1) cout<<i<' ';
i++;

}

fin.close();

Varianta PASCAL
var fin:text;
v:array[l..500]
n,i,x:integer;
begin
assign(fin, 'numere.in');
repeat
read (fin, x) ;
vix]:i=vix]+1l;
until eof (fin);
i:=1;
while (1<=500) do
begin
if v[i]=1 then write (i,
inc (i) ;
end;
close (fin) ;
end.

of integer;

reset (fin) ;

~
~

b) Se foloseste un vector de frecvente in care se memoreaza numarul de aparitii al
numerelor citite din fisierul “numere.in”. Se parcurge in sens crescator acest vector
construit afisand acei indici pentru care valorile sunt egale cu 1(elementele apar o singura

data).

SUBIECTUL I

1. a.

2.

a) ‘Gnu’9

b) 999

¢)

Varianta C/C++
#include<iostream.h>

Yoid main ()

unsigned int x;
int aux,okl;

cin>>x;
aux=x;
okl=1;
while (x>=10) {
if (x%10>x/10%10)
ok1l=0;
x=x/10;
}
if (okl==1) cout<<aux;

else cout<<"nu";
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Varianta <83>

Varianta PASCAL

var x,aux,okl:integer;

?gg&Qx);
aux:=x;
okl:=1;
while (x>=10) do
begin
if x mod 10>x div 10 mod 10
then okl:=0;
x:=x div 10;
end;
if okl=1 then write (aux)
else write('nu');
end.
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d) citeste x
aux €x
okl <1
- executa
rdaca x%10>x/10%10 atunci
|_ okl €0
H

x €[x/10]
~Bcat timp x>=10
-daca ok1=1 atunci

scrie aux
altfel
scrie “nu”
= |
SUBIECTUL 11

1. pentru intensiv ¢, pentru neintensiv 2

2. pentru intensiv b, pentru neintensiv a

3. Pentru intensiv

Graful este format din doua subgrafuri ce au cate 3 noduri si 3 muchii fiecare.
011000

101000

110000

000011

000101

000110

Pentru neintensiv

01100

10100

11000

00001

00010

4.

Varianta C/C++ Varianta PASCAL
short int a[l10][10],n,m,1i,7j,k; Var a:array([l1..10,1..10] of byte;
ELR>IRZAMA <=n; i++) read®nfnimy, k:integer;

for (J=1;j<=m; j++) for 1i:=1 to n do
cin>>alil (3] for j:= 1 to m do
cin>>k; read(ali,jl);
for (i=1;i<=m;i++) readln (k) ;
if (alk][i]%2==1) for i:=1 to m do

cout<<alk][i]l<<"' '; if (alk,j] mod 2=1) write(alk,3jl1,’

V)

Pentru neintensiv

Varianta C/C++ Varianta PASCAL
#include<iostream.h> VAR sir,voc:string[25];
#include<string.h> i,Jj:integer;
void main () BEGIN

{ readln(sir);

char sir[25],voc[]="aeiou"; voc:="aeiou';

cin>>sir; for 1i:=1 to length(sir) do
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int 1i,3;
for (i=0;i<strlen(sir) ;i++)
for (j=0; j<strlen(voc);j++)
if (sir[il]l==vocI[]l])
cout<<sir[i];
}
5. Pentru intensiv
Varianta C/C++
struct lista { char info;
lista
*urm, *prec; };
lista *prim, *sf;
char aux;
lista *p=prim, *g=ultim, *r=prim;
while (r!=NULL)

{aux=p->info;
p->info=g->info;
g->info=aux;
p=p->urm; g=g->prec;
r=r->urm->urm;

}

Pentru neintensiv
Varianta C/C++
#include<iostream.h>
void main ()
{
int
n,i,3,al10][10],min,imin,max, imax;
cin>>n;
for(i=1;i<=n;i++)
for (§j=1;j<=n;j++)
cin>>alil[J];
min=max=a[l] [n];
imin=imax=1;
for(i=1;i<=n;i++)
if (a[i] [n-i+1]<min)
{min=a[i] [n-i+1]; imin=i; }
else if (al[i] [n-

i+l]>maf){max=a[i][n—i+1];
imaX=1;

int aux=al[imin] [n-imin+1];

alimin] [n-imin+l]=a[imax] [n—
imax+1];

alimax] [n-imax+1l]=aux;
for(i=1;i<=n;i++)

{ for(j=1;j<=n;j++)

cout<<alil[jI<<"' ';
cout<<endl;
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for j:=1 to length(voc) do
if sir[il]l=voc[]] then
write(sir[i]);

END.
Varianta PASCAL
type lista="nod;

nod=record
info:char;
urm, prec:lista;
end;
Var prim, sf,p,q,r:lista;
aux:char;
p=prim; g=ultim; r=prim;
while (r<>nil)
begin
aux:=p”.info;
p”.info:=g”.info;
g .info:=aux;
p=p”.urm; qg:=g”".prec;
r:=r”.urm”.urm;
end;

Varianta PASCAL
VAR
n,m,i,j,min, imin,max, imax,aux:integer;
ararray[1..10,1..10] of integer;
begin
readln (n) ;
for i:=1 to n do
for j:=1 to n do
read(ali,]]);
min:=a[l,n];imin:=1;
max:=al[l,n];imax:=1;
for i:=1 to n do
if al[i,n-i+1]<min then
begin
min:=al[i,n-i+1]; imin:=i;
end
else if a[i,n-i+1]>max then

ReIiD. (i, n-141];

imax:=1i;
end;
aux:=a[imin,n-imin+1];
alimin,n-imin+1] :=a[imax,n-imax+1];
alimax,n-imax+1] :=aux;
for i:=1 to n do
begin

for j:=1 to n do
write(ali,3]1," ")
writeln;
end;
end.
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SUBIECTUL III

1. pentru intensiv b, pentru neintensiv ¢
2. 11

3.

Pentru intensiv

Varianta C/C++
int suma (int n,int afll])
{
int 1i,s=0,uc,pc;
for (i=1;i<=n;i++)
{
uc=ali]%10;
pc=alil;
while (pc>9)
pc=pc/10;
if (pc==uc) s+=alil;

}

return s;

Pentru neintensiv
Varianta C/C++
#include<iostream.h>
float medie (int n,int al])
{

int i,s=0,k=0;

for (i=1;i<=n;i++)

if (al[il1%2==0) { s+=al[il;

k++; }

if (k) return s/k;

else return 0;

}
void main ()
{
int v[100],n,1i;
cin>>n;
for (i=1;i<=n;i++) cin>>v[i];
cout<<medie (n,v) ;

4. pentru intensiv

a)
Varianta C/C++
#include<fstream.h>
ifstream fin ("numere3.in");
volid main ()
{
int x,1i,k,kmin=32000,max,maxf;
while (!fin.eof ())
{
fin>>x; max=x; k=0;
while (x)

{

Varianta PASCAL

function suma(n:integer;a:array of
integer) :integer;

var uc,pc,i,s:integer;

begin

s:=0;

for 1:=0 to n do
begin
uc:=al[i] mod 10;
pc:=ali];

while (pc>9) do pc:= pc div 10;
if (pc=uc) then s:=s+al[i];
end;

suma:=s;

end;

Varianta PASCAL
var v:array[0..100] of integer;
n,i:integer;
function medie(n:integer;a:array of
integer) :real;
var k,1i,s:integer;
begin
s:=0;k:=0;
for 1i:=0 to n-1 do
if (a[i] mod 2=0) then
begin
s:=s+ali];
inc (k) ;
end;
if (k>0) then medie:=s/k
else medie:=0;
end;
begin
readln (n) ;
for 1i:=0 to n-1 do
read(v[i]);

gﬁa?eln(medle(n,v));

Varianta PASCAL
var fin:text;
x,1,k,max, kmin,maxf:integer;

begin
assign(fin, 'numere.in');
reset (fin) ;
kmin:=32000;
while (not eof(fin)) do

begin

read (fin, x) ;ymax:=x;k:=0;

while (x<>0) do
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fin>>x; k++;
1f (x>max) max=x;
}
1f (k<kmin)
{ maxf=max; kmin=k;}

}

cout<<maxf;
fin.close();

}

begin
read (fin, x) ; inc (k) ;
if (x>max) then max:=x;
end;
if (k<kmin) then
begin maxf:=max;kmin:=k; end;
end;
writeln (maxf);
close (fin);
end.

b) Se foloseste o singurd variabil & pentru citirea numerelor din fi sier. Se calculeaza
numarul de elemente ale fiecarei linii si maximul dintre acestea. Elementul maxim al unei
linii este comparat cu elementul maxim al liniei urmatoare, retindnd valoarea cea mai mare

pentru linia cu numar mai mic de elemente.

4. pentru neintensiv

a)
Varianta C/C++
#include<fstream.h>
ifstream fin ("numere5.in"):;
void main ()
{
int v[500],n,1i,x;
for (i=1;i<=500;i++) v[i]=0;
do
{ fin>>x;
vix]l=v[x] +1;
}while(!fin.eof ());
i=500;

?hile(i>:l)

if (v[i]==1) cout<<i<<' ';
i-=7;
}

fin.close();

Varianta PASCAL
var fin:text;
v:array[l..500] of integer;
n,i,x:integer;
begin
assign(fin, "numere5.in');
reset (fin) ;
repeat
read (fin, x) ;
vix]:=v[x]+1l;
until eof (fin);
1:=500;
while (i>=1) do
begin
if v[i]=1 then write(i,' ");
dec (1) ;
end;
close (fin) ;
end.

b) Se foloseste un vector de frecvente in care se memoreaza numadarul de aparitii al
numerelor citite din fisierul “numere.in”. Se parcurge in sens descrescator acest vector
construit afisand acei indici pentru care valorile sunt egale cu 1(elementele apar o singura

data).

SUBIECTUL 1

1.c.

2.

a)6

b) 968

¢)

Varianta C/C++
#include<iostream.h>

yoid main ()
int n,ok=0,0kl,c;
cin>>n;

284

Varianta <84>

Varianta PASCAL

var n,ok,okl,c:integer;

begiBadln (n) ;
ok:=0;
while (n>0) do
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while (n>0)
{

c=n%10;
if (c>5 && c%2==0) okl=1;
else 0k1=0;
if (okl==1)
{cout<<c<<' ';
ok=1;
}
n/=10;
}
if ('ok) cout<<"NU";
}
d) citeste n
ok <0
[ executa
¢ €n%10
-daca ¢>5 s1 ¢%2=0 atunci
okl €1
altfel
okl €0
o |
-daca ok1=1 atunci
scriec,” ¢
ok €1
o |
n €[n/10]
~Ecat timp n>0
-daca ok=0 atunci
scrie ‘NU’
= |
SUBIECTUL II

1. pentru intensiv d, pentru neintensiv a
2. pentru intensiv a, pentru neintensiv b

3

Varianta C/C++

char c;

cin>>c;

if (cl!='z'&& cl!='2")
cout<< (char) (c+1);

4. pentru intensiv
Varianta C/C++

ingoa (101110dnnii+p=1;
if(ali] [1]1%2==0)
cout<<p;

p*=ali] [1];

begin

c:=n mod 10;

if (c¢c>5) and
okl:=1

(c mod 2=0) then
else
okl:=0;

if (okl=1l)
begin
write(c,'
ok:=1;
end;

n:=n div 10;

end;

if ok=0 then writeln('NU');

end.

then

')

Varianta PASCAL
var c:char;
readln(c) ;
if (c<>'z') and (c<>'Z') then
writeln (chr (ord(c)+1));

Varianta PASCAL

Var g;arrag{intdfes;-10] of integer;
p=1;

for 1i:=1 to n do
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pentru neintensiv
Varianta C/C++
cout<<el.nume<<el.prenume<<el.mediabac;

5. pentru intensiv

Varianta C/C++

struct lista { unsigned int info;
*urm; };

lista *prim, *sf;

lista *p=prim;

while (p->urm!=NULL) p=p->urm;
cout<< (prim->info*p->info) ;

lista

pentru neintensiv
Varianta C/C++
#include<iostream.h>
void main ()

{

int a[10][10],n,1i,3,p=1;
cin>>n;

for (i=1;i<=n;i++)

for (3=1;j<=n;j++)
cin>>alil[j];

for (1=l¢ {STPY i4792==0) p*=alil[i];
if (p==1) cout<<"imposibil";
else cout<<p;

SUBIECTUL III

1. pentru intensiv d, pentru neintensiv d

2. pentru intensiv 101,pentru neintensiv 101

3. pentru intensiv

a)

Varianta C/C++

#include<iostream.h>

void main ()

{ int

n,a[100]1,b[1001,1,7,sib=0, spa=0;
cin>>n;

for(i=1;i<=n;i++) cin>>ali]l;

for (i=1;i<=n;i++) cin>>b[i];

for(i=1;i<=n;i++) 1if (al[i]1%2==0)
spa=spatalil;

for(i=1;i<=n;i++) 1if (b[1]1%2 &&
bl[i]<spa) sib=sib+b[i];

cout<<sib;

}
286

if
p:=p*ali,i];
writeln (p);

(al[i,1i] mod 2=0) then

Varianta PASCAL
writeln (el.nume,el.prenume,el.mediaba

c)i
Varianta PASCAL
type lista="nod;

nod=record

info:integer;
urm:lista;
end;

Var prim, sf,p:lista;

p=prim;

while (p”.urm<>nil) do p:=p”.urm;

writeln (prim”.info*p”.info);

Varianta PASCAL
Var a:arrayl[l..10,1..10]
n,i,j,p:integer;

of integer;

begin
readln (n) ;
p:=1;

for i:=1 to n do

for j:=1 to n do
read(ali,3]);

i:=1 to n do

if (ali,}l_ped(979),then
if (p=1) then
writeln ('Imposibil')

for

else
writeln (p);
end.

Varianta PASCAL

var a,b:array[l..100] of byte;
n,i,sib, spa:integer;

begin

readln (n) ;

for i:=1 to n do read

for i:=1 to n do read

for i:=1 to n do 1if (

then spa:=spatal[il];

for i:=1 to n do if

and (b[il<spa) then

writeln(sib);

end.

(alil);
(b[i]);
al[i] mod 2=0)
(b[1] mod 2=1)
sib:=sib+b[i];
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Pentru neintensiv
Varianta C/C++
#include<iostream.h>
void main ()

{

int a[l100],b[100],c[100],1i,n;

cin>>n;

for (i=1;i<=n;i++)
cin>>alil;

for (i=1;1i<=n;i++)
cin>>b[1i];

for (i=1;i<=n;i++
cli]=alil+b[i];

for (i=1;i<=n;i++)
cout<<c[i]<<' ';

}

Varianta PASCAL

VAR a,b,c:array[l..100]of integer;
n,i,j,sib,spa:integer;

BEGIN

readln (n) ;

for i:=1 to n do read(al[i])

for i:=1 to n do read(b[i])

for i:=1 to n do
cli]:=alil+b[i];

for i:=1 to n do
write(c([il," ");

END.

’
Il

NOTA! Ultimul element al sirului ¢ este 16, nu 9 pentru exemplul din varianta.

4.

a) int cmmmc(int a,int b)
b)

Varianta C/C++

#include<fstream.h>
ifstream fin ("numere2.in")

ofstream fout ("numere2.out");

int cmmmc (int a,int b)
{
int ca=a, cb=b;
while (ca!=cb)
if (ca>cb) ca=ca-cb;
else cb=cb-ca;
return (a*b/ca);

}

void main ()

{

int x,y;
while(!fin.eof ())

{
fin>>x>>y;

cout<<cmmmc (x, y) <<endl;

}
fin.close();
fout.close () ;

}

SUBIECTUL 1
1.b

2.

a)59

b) 879

@arianta C/C++
#include<iostream.h>
void main ()

a)function cmmmc(a,b:integer):integer;
b)
Varianta PASCAL
var fin, fout:text;
xX,y:integer;
function
cmmmc (a,b:integer) :integer;
var ca,cb:integer;
begin
ca:=a; cb:=b;
while (ca<>cb) do
if (ca>cb) then ca:=ca-cb
else cb:=cb-ca;
cmmmc:=(a*b) div ca;
end;
begin
assign(fin, "numere2.in');
reset (fin) ;
assign (fout, "'numere2.out');
rewrite (fout) ;
while (not eof(fin)) do
begin
readln (fin, x,vy);
writeln (fout, cmmme (x,vy)) ;

cloggéfin); close (fout) ;
end.

Varianta <85>

Varianta PASCAL
program pl;
var n,c:word;
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{unsigned n,c;
int ok, okl;
do{cout<<"n=";

while (n<=1);
while (n>0)

{c=n%10;
if (c%2==1) okl=1;
else 0kl1=0;
if (okl==1) {cout<<c<<’
n/=10;
}
if (ok==0)
}

cin>>n; }

";ok=1;}
cout<<”nu”;

d) citeste n
ok <0
— repetac <—n%10

[daﬁiﬁ%gﬁj atpei okl «1
dacaokl1=1 atunci
scriec, ' '
ok<«1
n<—[n/10]
— pdna cand n=0
~ dacaok=0 atunci scrie “nu”

$UBIECTUL II

2.b
3.
Varianta C/C++

Intensiv

char s[31]; int n;
cin.get (s, 31);
n=strlen(s);
cout<<s[0]<<s[n-1];

Neintensiyne : 7 ; cin>>p.nume;
cout<<”prenume:”;cin>>p.prenume;
cout<<”salariu:”;cin>>p.salariu;

4.
Varianta C/C++

#include<iostream.h>
void main ()
{unsigned al4][4], p:;
//citirea matriceil
p=al0] [0]*a[l][1]*a[2]([2]*al3][3];
cout<<p;}

ok, okl:byte;

begin

repeat write('n=");read(n);until
n>1;
while n>0 do

begin c:=n mod 10;

if ¢ mod 2 =0 then okl:=1

else okl:=0;

if okl =1 then
begin write(c,"' ');
n:=n div 10;

end;

if ok=0 then write('nu');
end.

ok:=1; end;

Varianta PASCAL

Intensiv

var s:string[30];

begin
readln (s) ;
writeln(s[1],”’

end.

Neintensiv

write (“nume:”) ;readln (p.nume) ;

write ("prenume:”) ;readln (p.prenume) ;

write(”salariu:”);readln(p.salariu);

",s[length(s)]);

Varianta PASCAL
program p3;
var a:array[1..4,1..4] of byte;
p:word;
begin {citirea matricei}
p:=a[1,1]*a[2,2]*a[3,3]*a[4.,4];

oyite(p);

5. Vom afisa nodurile q cu proprietatea casqrt(q->info) este num ar intreg.
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Varianta C/C++ Varianta PASCAL
#include<iostream.h> program p4;
struct nod{unsigned info; type lista="nod;
nod *adr;} *prim, *qg; nod=record info:word;
void main() adr:lista;
end;

/ a listei var p,q:lista;
{4£5¥Hﬁ, begin{crearea listei}
while (q) q:=p;
{if (sgrt (g->info)==int (sgrt (g—>info))| yhile g<>nil do begin
cout<<g->info<<’ ’; if

g=q->adr;}} sqrt (g~ .info)=trunc (sqrt (gq*.info))

then write(g”.info,’ ’);
g:=g”.adr
end; end.

SUBIECTUL III
1.a

3. Ingepsiv L INSH#HENSMBSilor primului sir calculim media elementelor pare, iar pe
parcursul citirii celui de al doilea, numaram valorile mai mici decat media determinata.

Varianta C/C++ Varianta PASCAL
#include<iostream> program p4;
void main () var n,i,c,s:word;
{unsigned n,i,c=0,s; a,b:integer;
int a,b; m:real;
float m=0; begin
cout<<"n=";cin>>n; write('n=");read(n);
for(i=1;i<=n;i++) for i:=1 to n do
{cout<<Ma["<<ik" ] =";cin>>a; begin write('al[',1,"']=");read(a);
}if(a%2:=0){m+:a;c++;} m:zﬁia?iﬁ8?c??oeﬁa?n begin
if (c>0) end;
{m/=c;s=0; if ¢>0 then
for (i=1;i<=n;i++) begin m:=m / c;s:=0;
{cout<<"b ["<<ik<"]=";cin>>b; for i:=1 to n do
if (b<m) s+=b; } begin
cout<<"s="<<s; } write('b[',1i,']1=");read(b);
else cout<<"sirul a nu contine if b<m then s:=s+b; end;
valori pare"; } write('s="',s); end
else write('sirul a nu contine
valori pare'); end.
4. a)
Varianta C/C++ Varianta PASCAL
unsigned cmmdc (unsigned a, unsigned function cmmdc (a:word; b:word) :word;
b) ;
b) program pS5;
#include<iostream.h> var x,y,d:word;
#include<fstream.h> £,9:text;
unsigned cmmdc (unsigned a, unsigned function cmmdc (a:word; b:word):word;
b) ; begin
void main () assign (f, 'numere.in');
{ assign (g, 'numere.out');
unsigned x,vy,d; reset (f) ;rewrite (qg);
ifstream f("numere.in"); while not eof(f) do
ofstream g ("numere.out"); begin
while (£>>x>>y) readln(f,x,y);
{d=cmmdc (x, V) ; d:=cmmdc (x,V) ;
g<<X/d<<’ I<<y/d<<l \nl; } writeln(g,x div d, ! ',y div d),
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f.close();g.close();}

SUBIECTUL I

l.c

2.

a)1234012

b) 21 (orice nr. mai mare ca 20)

¢)
Varianta C/C++
#include<iostream.h>
volid main ()
{unsigned n, k,1i;
cout<<"n=";cin>>n;
cout<<"k=";cin>>k;
for (i=1;i<=n;i++)

if (i/k==0) cout<<i<<’ ’;

else cout<<i%k<<’
}
d)
citeste n,k
1<—1
repeta
daca[i/k]=0 atunci scrie 1
[ altfel scrie 1%k
11+l
padna céand i>n
SUBIECTUL 11
1.a
2.a
3.
011100
100000
100011
100000
001000
001000
4. Intensiv2 9 Neintensiv7/

I3

r .

I3

end;
close(f);close(qg);
end.

Varianta <86>

Varianta PASCAL
program pl;
var n,k,i:word;
begin
write('n="');read(n);
write('k=");read(k);

for i:=1 to n do

if 1 div k=0 then write(i,' ')
else write(i mod k,' '),

end.

5. Vom completa simultan cate doualinii, una de la stdnga la dreapta, cealalt dinvers.

Varianta C/C++
#include<iostream.h>
int n,m,a[11][11];
void main ()

{int 1i,73,k=1;

do{cout<<"n=";cin>>n; }while (n==0| |n>10)

m=nx*2;

for ($5Li3<TR)itmh) 5++)
{al2*i-1][]]=k++;
al2*i] [m+1-j]=k++;

290

Varianta PASCAL
program p2;
var n,m,1i,Jj,k:word;
ararray[1..10,1..10] of word;
begin
write ('n=");read(n);
m:=n*2;

foroi:gl-totB fodo
begin a[2*i-1]1[j]:=k;inc(k);
al2*i] [m+1-3]:=k;inc (k) ;
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}
for (i=1;i<=m; i++)
{ for(j=1;j<=m;j++)
cout<<alil[jI<<" ';
cout<<endl;}

SUBIECTUL 111
1.a
2, FEELY
3.
a)
Varianta C/C++
Intensiv
void numar (unsigned long
&n,unsigned cl,unsigned c2)
{unsigned long p=1;
while (p<=n)
{if (n/p%10==c1)
n=(n/ (p*10) *10+c2) *p+n%¥p;

p*=10;}
}
Neintensiv
unsigned long numar (unsigned long
n,unsigned c)
{unsigned long p=1;
while (p<=n)
{if (n/p%10==cC)
n=(n/ (p*10) *10+c/2) *p+n%p;
p*=10;}
return n;}

4,
Varianta C/C++

Intensiv
#include<iostream.h>
#include<fstream.h>
#include<conio.h>
void main ()
{
unsigned long x,maxl,max2;
ifstream f (”"bac.txt”):;
max1l=max2=-1000000000;
while (£>>x)

if (x%2==0)

1f (maxl<x) {max2=maxl;maxl=x; }

else if (max2<x)max2=x;

cout<<maxl<<’ '<<max?2;
f.close();

Neintensiv
#include<iostream.h>
#include<fstream.h>

end;
for i:=1 to n do begin
for j:=1 to m do
write(ali][3]," ")s
writeln;
end;end.

Varianta PASCAL

Intensiv
procedure numar (var
n:longint;cl,c2:word);
var p:longint;
begin p:=1;
while p<=n do begin
if(n div p) mod 10=cl then
n:=(n div (p*10)*10+c2) *p+n mod p;
p:=p*10; end;
end;
Neintensiv

function numar (n:longint;

c:word) :longint;
var p:longint;
begin p:=1;
while p<=n do begin
if(n div p) mod 10=c then
n:=(n div(p*10)*10+c div 2) *p+n mod
pr
p:=p*10; end;
numar:=n;
end;

Varianta PASCAL

Intensiv
program p3;
var x,maxl,max2:longint;
f:text;
begin
assign (f, 'bac.txt');reset (f);
maxl:=-maxlongint;max2:=-maxlongint;
while not eof (f) do
begin read(f,x);
if x mod 2=0 then
if maxl<x then
begin max2:=maxl;maxl:=x;end
else if max2<x then max2:=x;
end;
write (maxl,' ',max2);

ﬁﬁ@s%(fh;end.

ciniensiv

program pé4;

var x,minl,min2:longint;
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#include<conio.h>
void main ()
{
unsigned long x,minl,min2;
ifstream f (“"bac.txt”);
minl=min2=1000000000;
while (f>>x)

1if (minl>x) {min2=minl;minl=x;}

else if (min2>x)min2=x;

cout<<minl<<’ ’<<min2;
f.close();}

f:text;
begin
assign (f, 'bac.txt');reset (f);
minl:=maxlongint;min2:=maxlongint;
while not eof (f) do
begin read(f,x);
if minl>x then
begin min2:=minl;minl:=x;end
else if min2>x then min2:=x;
end;
write (minl,"' ',min2);
close (f) ;end.

b)Citim pe rand céte o valoare din fi sier, verificdim dacdindepline ste proprietatea ceruta si
in caz afirmativ, il compardm cu max1/minlrespectiv cu max2/min2, inlocuindu-le cand e
cazul. Algoritmul este liniar si utilizeazadoar date simple.

SUBIECTUL 1
1.d

2.

a)2

b) 98, 91, 84

©)

Varianta C/C++

#include<iostream.h>
void main ()
{unsigned a,b,c, x;

cout<<"a=";cin>>a;

cout<<"b=";cin>>b;
cout<<"c=";cin>>c;

while(a'=b && al!=c)

{x=a;
if (x>b) x=b;
if (x>c) x=c;
if (x!=a) a-=x;
if (x!'=b) b-=x;
if (x!=c) c-=x;
}
cout<<a;}
d)
- 8&8&5%%& a#c atunci

—repetax <—a
dacax>b atunci x < b
dacax>c atunci x <—c¢
dacax #a atunci a ¢—a-x
dacax #b atunci b <—b-x
dacax #c atunci ¢ <—c-x
- panacand a=b sia=c
scrie a

%UBIECTUL I
.a

2.b
292

Varianta <87>

Varianta PASCAL
program pl;
var a,b,c,x:word;
begin
write("a=');read(a);
write§:bf:g{readgb;;
write(’'c=");read(c
while (a<>b) and (a<>c)
begin x:=a;

if x>b then x:=Db;

if x>c then x:=c;

if x<>a then a:=a-x;

if x<>b then b:=b-x;

if x<>c then c:=c-x;
end;
write(a);end.

’
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3.12
4. Intensiv2 -1 Neintensiv45

5. Parcurgem triunghiul de sub diagonala principala, determinand suma si numarul valorilor
strict pozitive. Daca exist a astfel de valori, afi sgdm media lor, convertind suma la float

pentru a calcula media cu zecimale.
Varianta C/C++
#include<iostream.h>

int n, afl21][21];

volid main ()

Varianta PASCAL
program p2;

var n,i,j,k,s:integer;
ararray[1l..20,1..20] of

{int 1i,3,k=0,5s5=0; integer;
do{cout<<"n=";cin>>n; }while (n==0] |n>20) ; begin
for (i=1;i<=n;i++) k:=0;s:=0;
for (j=1;j<=n;j++) write('n="');read(n);

dof{cout<<"a["<<i<<"] ["<<L"]=";
cin>>aflil [3];}

while (a[i][j1<-100]|al[i][J1>100);

for (i=2;1i<=n;i++)
for (3=1;73<i;j++)
R P ERRELEN
{st=alil[J]; k++;}
if (k>0) cout<<float(s)/k;

else cout<<"sub diag. princ. nu exista

valori pozitive";

SUBIECTUL III

1.2
2.43211234

3.
a)
Varianta C/C++
Intensiv
unsigned reduce (unsigned long a,
unsigned long b)
{unsigned c, s=0;
while (a>0)
{c=a%10;

%;éfﬁg&&b%c!=0) s+=c;
}

return s;

}
Neintensiv
unsigned long numar (unsigned long
a,

unsigned b)
{return a/pow (10,b)* pow(10,b);
}

for i:=1 to n do
for j:=1 to n do begin
Write('a['liI'I'IjI']:');
read(ali] [3j]) ;end;
for i:=2 to n do
for j:=1 to i-1 do
if al[il[j1>0 then
begin s:=s+ali]l[]j];
inc (k) ;end;
if k>0 then writeln (s/k)
else writeln('sub diag.
princ. nu exista wvalori
pozitive');
end.

Varianta PASCAL

Intensiv

function reduce (a:longint;
b:longint) :word;

var c,s:word;

begin s:=0;

while a>0 do

b%%%8>6f§%dmgdm%8;c<>0)then
s:=s+cC;

a=a div 10; end;

reduce:=s;
end;
Neintensiv

function numar (a:longint;b:word) :

longint;

var p:longint;
begin p:=1;
while b>0 do

begin a:=a div 10; p:=p*10; dec(b);
end;
numar:=a*p; end;
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4.

a)Varianta C/C++

Intensiv

#include<iostream.h>
#include<fstream.h>
}ggtsgmesﬁgale(un31gned long n)

4

sp=s1=0;
while (n>0)
{if (n%2==0) sp+=n%10;
else si+=n%10;
n/=10;}

return sp==si;
}
void main ()
{
unsigned long x,min, ap=0;
ifstream f (“bac.txt”);
min=1000000000;
while (£>>x)
if (sume_egale (x))
if (x<min) {min=x;ap=1;}
else if (x==min)ap++;

cout<<min<<’ ‘<<ap;
f.close();
}

Neintensiv
#include<iostream.h>
#include<fstream.h>
void main ()
{unsigned x,k,max,ap=0;
ifstream f (“bac.txt”);
max=-1000000000;
while (£>>x)
if (x<=k)
if (x>max) {max=x;ap=1;}
else if (x==max)ap+t+;

if (max>0) cout<<max<<’ ‘<<ap;
else cout<<O0;

f.close();}

Varianta PASCAL
Intensiv

program p3;

var x,min,ap:longint;

ttext; .
functfoneéume_egale(n:longlnt):boolean;

var sp,si:word;
begin sp:=0;si1:=0;
while n>0 do
begin if n mod 2=0
then sp:=sp+n mod 10
else si:=si+ n mod 10;
n:=n div 10; end;
sume egale:=sp=si; end;
begin ap:=0;
assign (f, 'bac.txt'); reset(f);
min:=maxlongint;
while eof (f) do begin
read (£, x);
if sume egale(x) then
if x<min then
begin min:=x;ap:=1; end
else if x=min then inc(ap);
end;
write(min,"' ',ap);
close(f); end.
Neintensiv
Var x,k,max,ap:longint;
f:text;
ggg%gnagf,gbac.txt'); reset (f);
max:=-maxlongint;
while eof (f) do begin
read (f, x);
if x<=k then
if x>max
then begin max:=x; ap:=1; end
else if x=max then inc(ap):
end;
if max>0 then write (max,' ',ap)
else write (0);
close(f); end.

b)Citim pe rand cate o valoare din fi sier, verificam dacaindepline ste proprietatea ceruta si
in caz afirmativ, o comparam cu minimul/maximul, retindndu-1 dacaeste cazul respectiv,
crescand nr. de aparitii in caz de egalitate. Algoritmul este liniar si utilizeaza doar date

simple.

SUBIECTUL I
1.b

2.

a) 246531

b) 13579 (orice nr. cu 5 cifre impare)
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©)
Varianta C/C++
#include<iostream.h>
void main ()
{unsigned long a,b,p; unsigned c;
59?F<6;@?";cin>>a;
while (a!=0)
{c=a%10;
if (a%2==0) b=b+c*p;
else b=b*10+c;
a/=10;p*=10;}
cout<<b; }

d)

citggte-al; b<«—0
repetac <—a%]10
dacaa%?2=0 atunci b <—b+c*p
[ altfel b<—b*10+c
a<—[a/10]; p<p*10
panacand a=0
scrie b

SUBIECTUL 11
1.a

38456
4. Intensiv2 1 Neintensiv24

Varianta PASCAL

program pl;

type natural=0..maxlongint;
var a,b,p:natural;

begifi:byte;
write('a="') ;read(a);
p:=1; b:=0;
while a<>0 do begin
c:=a mod 10;
if a mod 2=0 then b:=b+c*p
else b:=b*10+c;
a:=a div 10; p:=p*10;
end;
write(b); end.

5. Parcurgem triunghiul de deasupra diagonalei principale, determinand suma si
numarul valorilor strict pozitive. Daca exist a astfel de valori, afi sdm media lor,
convertind suma la float pentru a calcula media cu zecimale.

Varianta C/C++
int n, al[21][21];
volid main ()

{int 1i,3,k=0,5s5=0;

dedeeytfsin=n;¢ipy>n; twhile (n==0]| [n>20) ;

for (j=1;j<=n;j++)

do{cout<<"a ["<<i<<"] [ ] ="
cin>>af[i]l []j];}
while (a[i][j]1<-100]|al[i][31>100);

for (i=1;i<n;i++)
for (3=i+1;j<=n;j++)
if(ali1[31>0)
{s+=al[i]l [J]; k++;}
if (k>0) cout<<float(s)/k;
else cout<<"sub diag. princ. nu

exista valori pozitive";

Varianta PASCAL

program p2;

var n,i,Jj,k,s:integer;
ararray[1l..20,1..20] of

integer;

bRyin;s:=0;
write('n="');read(n);
for 1i:=1 to n do
for j:=1 to n do begin
write('al',i,',"',3,"'1=");
read(ali] [J]);end;
for i:=1 to n-1 do
for j:=i+l1 to n do
if al[il[3j]1>0 then
begin s:=s+alil[j];
inc (k) ;end;
if k>0 then write (s/k)
else write('sub diag.
princ. nu exista valori
pozitive');
end.
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SUBIECTUL III
1.a

2.-2

3. Pornind de la ultima cifraspre prima, se elimin dprin opera tii aritmetice fiecare cifrace

apar ine intervalului.

Varianta C/C++

Intensiv
void numar (unsigned long n,unsigned
cl,unsigned c2,unsigned long &x)
{unsigned long p=1;
unsigned c;
X=n;
while (p<=x)
{c=x/p%10;
if (c>=clé&&c<=c2)
x=x/ (p*10) *p+x%p;

} else p*=10;}

Neintensiv
void numar (unsigned long n,unsigned
cl,unsigned c2,unsigned &x)
{unsigned c;long p=1;
x=0;
while (x>0)
{c=x/p%10;

Varianta PASCAL

Intensiv

procedure
numar (n:longint;cl,c2:byte;
var x:longint);

var p:longint; c:byte;
begin p:=1;
X:i=ny;

while p<=x do
begin c:=x div p mod 10;
if (c>=cl)and (c<=c2)

Ehsa $:i=p*ddyenn?10) *p+x mod p
end;
Neintensiv
procedure
numar (n:longint;cl,c2:byte;
var x:byte);
var p:longint; c:byte;
begin x:=0;

if (c>=cl&&c<=c2) x+=c; while x>0 do begin
p*=10;} c:=x div p mod 10;
} if (c>=cl)and(c<=c2) then
X:=x+cC;
p:=p*10;end;
end;
4.
a)Varianta C/C++ Varianta PASCAL
Intensiv Intensiv

#include<iostream.h>
#include<fstream.h>
#include<math.h>
int prim(int n)

{int d;

for (d=3;d<=sqgrt (n) ;d+=2)

retf£p®ds=0) return 0;
}
void main ()
{
int x,c[100];
ifstream f ("bac.txt");
for (x=0;x<100;x++)c[x]=0;
while (£>>x)

c[x]++;
x=99;
while (x>26&6& (!'c[x] || !'prim(x)))x-=2;
1f(x>2) cout<<x<<' '<<c[x];

else_ if (c[2]!=0)cout<<2<<' '<<c][2];
else cout<<"fisierul nu contine

numere prime";
f.close();}

296

program p3;

var x:integer;
c:array[1l..100]
f:text;

function prim(n:integer) :Boolean;

var d:integer;

of integer;

bgyin,;prim:=true;

while (d<=sqgrt(n))and(n mod d<>0)
do
d:=d+2;
prim:=d>sqgrt(n) ;
end;
begin
assign (f, 'bac.txt');reset (f);
while not eof (f) do begin
read (f, x) ;
inc(c[x]) ;end;
x:=99;

hil 2 d =0 t
Brim) ) do ads i 2y 1T ™

if x>2 then write (x, ',c[x])
else if c[2]1<>0 then write(2,'
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',c[2]) else write('fis.nu contine
nr.prime');
close (f) ;end.

b) Citim pe rand cate o valoare si crestem frecventa acesteia cu 1, construind astfel
vectorul ¢[100]. Parcurgem descrescator din 2 in doi valorile de la 99 determinand cel mai
mare numar prim care a aparut in figier(are frecventa mai mare ca 0). Algoritmul este
eficient din punct de vedere al executiei — determinaliniar frecven ta, verificaproprietatea
de numar prim doar pentru valori impare, §i gestioneaza eficient memoria deoarece nu
retinem toate valorile din fisier, ci doar frecventa numerelor de cel mult doudcifre.

Neintensiv Neintensiv

#include<iostream.h> program p4;

#include<fstream.h> var x,max,a:integer;

#include<math.h> f:text;

int prim(int n) function prim(n:integer) :Boolean;

{int d; var d:integer;

for (d=3;d<=sqgrt (n) ;d+=2) begin prim:=true;

if (n%d==0) return O0; d:=3;

return 1; while (d<=sgrt(n))and(n mod d<>0)

} do

volid main () d:=d+2;

{ prim:=d>sqgrt(n) ;

int x,max=0,a; end;

ifstream f ("bac.txt"); begin max:=0;

while (£>>x) assign (f, 'bac.txt');reset (f);

if (x>max)max=x; while not eof (f) do begin

a=max; read (f, x);

if (a%2==0) a++; if x>max then max:=x;

while (!prim(a))a+=2; end;

cout<<a; a:=max;

f.close();} if a mod 2=0 then inc(a);
while not prim(x) do inc(a,2);
write(a);
close (f) ;end.

Citim pe rand cate o valoare din fisier si determinam maximul. Cautdam apoi o
valoare primaimpar amai mare decat max. Algoritmul este eficient din punct de vedere
al executiei — determina liniar maximul, verific a proprietatea de num ar prim doar pentru
valori impare, si gestioneazaeficient memoria deoarece nu re tinem toate valorile din fisier.

Varianta <89>

SUBIECTUL I
1.a
2.
a) 1012141
b) 12468
©)
Varianta C/C++ Varianta PASCAL
#include<iostream.h> program pl;
void main () type natural=0..maxlongint;
{unsigned long n,t,r; var n,t,r:natural;
cout<<"n=";cin>>n; begin
t=n; r=0; write('n="') ;read(n);
while (£t>0) t:=n; r:=0;
{if ((t%10)%2==1) r=r*10+1; while t>0 do begin
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else r=r*10+t%10; if t mod 10 mod 2=0 then
t/=10;} r:=r*10+1
n=0; else r:=r*10+t mod 10;
while (r>0) t:=t div 10;
{n=n*10+r%10;r/=10;} end;
cout<<n; } while t<0 do begin

n:=n*10+r mod 10;
r:=r div 10;
end;
write (n); end.

d)
citeste n
t<—n; r<0
repeta
daca(t%10) %2=1 atuncir <-r*10+1
[ altfel r <—r*10+t%10
t<—[t/10]
panacand t=0
n<0
repetd n <—n*10+r%10
[ r<—[1/10]
panacand r=0

SUBIECTUL 11
1. Intensiv a Neintensivd
2.2
3.0110000
1001001
1000110
0100000
0010000
0010000
0100000
4. Intensiv 2 23 Neintensiv28
5. Utilizand variabilele simple x,y,z, se calculeazatermenii Fibonacci si se retin in matrice
de la stanga la dreapta pe liniile de ordin impar, respective de la dreapta la stinga in liniile
de ordin par.

Varianta C/C++ Varianta PASCAL
unsigned n,m; program p2;
unsigned long al7]1[7]1,%x,vy,z; var n,i,3j,x,y,z:word;
int main () azarray([l..7,1..7] of longint;
{int 1i,3; begin
do{cout<<"n=";cin>>n; }while (n==0] |n>6) ; write('n=');read(n);
x=0;y=1; x:=0;y:=1;
for (i=1;i<=n;i++) for i:=1 to n do
{1if (1%2==1) if 1 mod 2 =0 then
for (j=1;j<=n;j++) for j:=1 to n do begin
{alil[J]=y;z=x+ty;x=y;y=2; } alil[jl:=ys;z:=x+y;x:=y;y:=z; end
else else for j:=n downto 1 do begin
5520728y xmy s y=2; aly LTy TRy pEa Ty vt end
} for j:=1 to n do
for (i=1;i<=n;i++) write(ali,Jl," ")
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{for (j=1;3j<=n;j++)
cout<<alil[jI<<" ';

cout<<endl; }
}
SUBIECTUL III
3. 30
3.

a) Pornind de la ultima cifraspre prima, se

cifrele de dupaaceasta cu 0.

Varianta C/C++
void numar (unsigned long &n,unsigned
cl,unsigned c2)
{unsigned long p=1;
while (p<=n)

{if (n/p%10==cl)

n=(n/ (p*10) *10+c2) *p;

p*=10;}

}

4,
Intensiv

a) Varianta C/C++
#include<iostream>
#include<fstream>
#include<conio.h>

void main ()

{ int k,x,c[100],1;
ifstream f ("date.txt");
for (x=0;x<100;x++)c[x]=
cout<<"k=";cin>>k;
while (£>>x)

c[x]++;
i=0;
for (x=99;x>k;x--)
if(c[x]>0)
{cout<<x<<"' '; 1++;
1f(1i%20==0) cout<<endl;
}
f.close();

}

0;

writeln;
end;
end.

inlocuie ste cu c2 orice cifraegal acu cl, iar

Varianta PASCAL
procedure numar (var n:longint;
cl,c2:byte);

var p:longint;

begin n:=0;

while n>0 do begin
if n div p mod 10=cl then

n:=(n div (p*10)*10+c2) *p;

p:=p*10;end;

end;

Intensiv

Varianta PASCAL
program p3;
var x,k,i:integer;

c:array[1l..100] of integer;

f:text;
begin
assign (f, 'bac.txt');reset (f);

write('k=");read(k);
while not eof (f) do begin
read (f, x);
inc(c[x]) ;end;
1:=0;
for x:=99 downto k+1 do
if c[x]>0 then begin

write(x,"' ');inc(i);
if i mod 20=0 then writeln;
end;

close(f);

end.

b)Citim pe rand gite o valpare si crestem frecventa gcesteia cu 1, construi dasbf&lv ctqrul
C ﬁﬂ)l Pentru a 1sarea valorilo ceruie, parcurgem e T A (v (Rt R e SRS S
verificdm dacdau ap arut in fisier. Algoritmul este liniar, si gestioneazaeficient memoria
deoarece nu retinem toate valorile din fisier, ci doar frecventa numerelor de cel mult doua

cifre.

Neintensiv

a) Varianta C/C++
#include<iostream>
#include<fstream>
#include<conio.h>
unsigned nrdiv (unsigned n)

i d d=2,nd=1,c;
(4pstgngdy 2 nat e
{c=0;
while (n%d==0) {c++;n/=d; }

Varianta PASCAL

Neintensiv

program p4;

var x,nd,k,i:integer;
c:array[1l..100] of integer;
f:text;

function nrdiv (n:word) :word;

var d,nd,c:word;
begin
nd:=1;d:=2;
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nd*=(c+1) ; while n>1 do
d++;} begin c:=0;
return nd; while n mod d=0 do
} begin inc(c);n:=n div d;end;
void main () nd:=nd* (c+1); inc(d); end;
{unsigned x,c[100],nd; nrdiv:=nd; end;
ifstream f ("bac.txt"); begin
for (x=1;x<100;x++)c[x]=0; assign (f, 'bac.txt');reset(f);
cout<<”k=";cin>>k; write('k="') ;read(k);
while (£>>x) while not eof (f) do begin
if (c[x]==0) {nd=nrdiv (x); read (f, x);
if (nd>k)c[x]++;} if c[x]=0 then begin
for(x=10;x<100; x++) nd:=nrdiv (x) ;
1f (c[x]>0) cout<<x<<’ ', if nd>=k then inc(c[x]) end;
f.close();} end;

for x:=10 to 99 do
if c[x]>0 then write(x,' ');
close(f);

end.

b) Se citesc pe rand valorile din fisier, se determina valoarile cu cel putin k divizori —
utilizand descompunerea in factori primi - §i se retin In vectorul carateristic. Programul
utilizeazadoar date simple si determinaeficient num arul de divizori si aparitiile valorilor in
fisier.

Varianta <90>

SUBIECTUL 1
1.c
2.
a) 107 117
b) a=230, b=237, k=8; a=138, b=100, k=6
©)
citeste a,b,k
t<—a
p<0
— repeta
dacak=t%10 atunci
scrie t
p<«1
e
L panichnd t>b
~ dacap=0 atunci
scrie -1
d)
Varianta C/C++ Varianta PASCAL
#include<iostream.h> program pl;
void main () var a,b,k,t:word;
{unsigned a, b, k, t; p:integer;
int p; begin
cout<<"a=";cin>>a; write('a="');read(a);
cout<<"b=";cin>>b; write('b=") ;read(b);
cout<<"k=";cin>>k; write('k=");read(k);
t=a; p:=0; t:=a;
p=0; while t<=b do begin
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while (t<=Db)
{if (k==t%10) {cout<<t<<’
"ip=1;1}
t=t+1;}
if (p==0) cout<<-1;}
SUBIECTUL II
1.a
2.b
3.12

4. Intensiv2 16 Neintensiv 10
5. Vezi variantele 87s1 88, problemele II 5.

Varianta C/C++
#include<iostream.h>
int n, a[21][21]:
void main ()

{int i,73,k=0;

float ml=0,m2=0;

do{cout<<"n=";cin>>n; }while (n==0]| |n>2
0);
for (i=1;i<=n;i++)
for (j=1;j<=n; j++)

dO{COut<<"a["<<i<<"]["<<j<<"]=";
cin>>ali] [3]:}
while (a[i][j]<-

100 lalil[31>100);
for (i=1;i<n;i++)
for (§=i+1;3<=n; j++)

SR e
if (k>0) {ml/=k; k=0;
for (i=2;i<=n;i++)
for (3=1;73<i;j++)
if(alil[j1>0)
{m2+=a[i][j]; k++;}
if (k>0) {m2/=k; cout<<ml-
m2; }
else cout<<”nu se poate
calcula m2”;}
else cout<<”nu se poate calcula

if k=t mod 10 then
begin write(t,'
t:=t+1;end;
if p=0 then write(-1);
end.

Varianta PASCAL
program p2;
var n, i,3j,k:word;
ml,m2:real;
ararray[l..20,1.
begin
k:=0;ml:=0;m2:=0;
write ('n=");read(n);
for i:=1 to n do
for j:=1 to n do begin
write('al',1i,"',"',3,"'1=");
read(al[i] [J]);end;
for i:=1 to n-1 do
for j:=i+1 to n do
if al[i]l[j]1>0 then

.20]

for j:=1 to i-1 do
if al[il[j1>0 then
begin
m2:=m2+al[i] [j];inc (k) ;end;
if k>0 then begin
m2:=m2/k;write (ml-2) ;end

end
else write('nu se poate det.
end.

begin
ml:=ml+al[i] [j];inc (k) ;end;
if k> i l:=ml/k;k:
£, k>0, thep bgafn mli=ml/

else write('nu se poate det.

')i;p:=1;end;

of word;

M2")

ml');

strict

of

m2”;
}

SUBIECTUL III

1.a

2. dcba

3. Este posibilda 1inlocuirea  proprietatii  crescdtor/descresciator  cu

crescator/descrescator.

Varianta C/C++ Varianta PASCAL

Intensiv Intensiv

int f(int n, int a[201]) type vector=array[l..200]

{int 1i; integer;
if(al[l]==al[2])//verif. propr. de sir | function

constant f(n:integer;a:vector) :integer;

{i=3;while (i<=né&& (a[i-
1]l==ali])i++;

var i:integer;

begin
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if (i>n) return 0;}
if(a[l]<=a[2]) //pt. sir crescator
{i=3;while (i<=né&&(ali-
ll<=ali]) i++;
if (i>n) return 1;
else return -1;}
//verif. propr. de sir descrescator
i=3;while (i<=n&& (al[i-1l1<=al[i])i++;
if (i>n) return 2;
else return -1;
H

Neintensiv
int f(int n, int a[201])
{int i,max,min;

PRETRLDTALLA; 1 ++)
if(al[i]>max)max=al[i];
else if(al[i]<min)min=ali];
if (max-min>1000) return 1;
else return 0;

if al[l]=a[2] then begin i:=3;

while (i<=n)and(al[i-1]=al[i]) do
inc (1) ;

if i>n then f:= 0;end;

if a[l]l<=a[2] then begin 1:=3;
while (i<=n)and(a[i-1]1<=a[i])do

inc (1) ;

if i>n then f:=1

else f:=-1

end;

i:=3;while (i<=n)and(al[i-
l]<=al[i]l)do inc(1i);

if i>n then f:=2

else f:=-1;

end;

Neintensiv

type vector=array[l..200] of

integer;
fun?ﬁ&??&nteger;a:vector):integer;
var i,max,min:integer;
begin max:=a[l]; min:=a[l];
for i:=2 to n do

if al[i]l>max then max:=a[i]

else if a[i]l<min then min:=al[i];
if max-min>1000 then f:=1

else f:=0;
end;

4. Propunem eliminarea cuvintelor “cele mai m

‘\‘)arianta C/C++

Intensiv
#include<iostream.h>
#include<fstream.h>
#include<math.h>
#include<conio.h>

void main ()

{int x,y,smax=0,xmax, ymax;
ifstream f ("bac.txt"):;
f>>x;

smax=0;

yvhEleLB22Y10)
if (xt+ty>smax) { smax=x+y; xmax=x; ymax=y; }
else
if (x+ty==smax&&abs (x-y) >abs (xmax-ymax) )
{xmax=x;ymax=y; }
X=Y;
}

if (xmax>ymax)

cout<<zmax<<' '<<ymax;
else cout<<ymax<<' '<<xmax;
f.close();
}
Neintensiv

#include<iostream.h>

ari”din textul problemei.

Varianta PASCAL

Intensiv

program p3;

var x,y,smax,xXmax,ymax:integer;
c:array[1l..100] of integer;

f:text;

begin

assign (f, 'bac.txt');reset (f);

read (f, x) ;smax:=0;

while not eof (f) do begin
read(f,y);

1f £x30)3064¥>@hefNBBgin
smax:=x+y;xmax:=x;ymax:=y;end
else
if (x+y=smax)and (abs (x-y) >abs (xmax-
ymax) )
then begin xmax:=x;ymax:=y;
end;
X:1=y;
end;
if xmax>ymax then
write (xmax, '
else write (ymax,

', ymax)
', xmax) ;

clqse(fh;end.
Neintensiv

#include<fstream.h>
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#include<math.h>

unsigned nrdiv (unsigned n)
{unsigned d=2,c,nd=1;
while (n>1)

{c=0;

while (n%d==0) {c++;n/=d; }
nd*=(c+1) ;

d++;}

return nd;
}
volid main ()
{unsigned x,max,s,nd;
ifstream f ("bac.txt");
max=0;
while (£>>x)
{nd=nrdiv (x) ;
f (nd>max) {max=nd; s=x; }
else if (nd==max&&x<s)s=x;}

FLRUBSEN) ; }

var x,nd,max,s:integer;
f:text;
function nrdiv (n:word) :word;
var d,nd,c:word;
begin
nd:=1;d:=2;
while n>1 do
begin c:=0;
while n mod d=0 do
begin inc(c);n:=n div d;end;

nd:=nd* (c+1); inc(d); end;
nrdiv:=nd; end;
begin

assign (f, 'bac.txt');reset (f);
while not eof (f) do begin
read (f, x) ;nd:=nrdiv(x) ;
if nd>max then begin
max:=nd; s:=x;

endelse if (nd=max)and(x<s) then
S:1=X;

end;

write(x,"' '):;

close(f);

end.

b) IntensivSe citesc pe rand valorile din fi sier, retindnd in fiecare moment douavalori X, y,
a caror sumase compar acu smax atunci cand sunt pozitive, modificandu-se valoarea smax
si retinand cele doudvalori pentru care s-a ob tinut o0 sumamai mare, iar in caz de egalitate
se verificadac amodulul diferen tei este mai mare decat cel precedent, actualizadndu-se xmax
si ymax. Se obtine un algoritm liniar ce prelucreazadoar variabile simple, fiind eficient ca

timp de executie si spatiu de memorie utilizat.

Neintensiv Se citesc pe rand valorile din fisier, se determinivalorile cu num dr maxim de
divizori — utilizand descompunerea in factori primi - iar din acestea cea mai mica.
Programul utilizeazadoar date simple si determinaeficient num arul de divizori.

SUBIECTUL I
1.d
b) citeste z

ze17|
y<0
cat timp x #y executa
y X
X < [(x+2/x)/2]
scrie X
¢) Varianta C/C++

#include<iostream.h>
#include<math.h>
void main ()

{int x, vy, z;
cout<<"z=";cin>>z;
z=abs (z);

x=1;

Varianta <91>

Varianta PASCAL
program pl;

var x,y,z:integer;
begin
write(‘z='");read(z);
z:=abs(z);

x:=1;

repeat
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do{y=x; y:=x; X:=(x+z div x)div 2;
x=(x+z/x)/2; until x=y;

} write (! x=',x);
while (x!=y); end.
cout<<"x="<<x;

}
d) |
SUBIECTUL 11
1. Intensivd Neintensivb
2.a
3. Intensiv
Varianta C/C++ Varianta PASCAL
for (j=1;3<=10;j++) for j:=1 to 10 do
A[j]1[3]1=100; alj]1[31:=100;
rentensty 3
da
dacarba

Neintensiv iarba
S. Se creeaza lista dublu inl antuitad inserdnd cate un caracter la sfar situl listei, apoi se
afiseazainforma tiile de la ultimul nod spre primul.

Varianta C/C++ Varianta PASCAL
Intensiv Intensiv
#include<iostream.h> program p2;
#include<conio.h> type lista="nod;
#include<stdlib.h> nod=record info:char;
#include<string.h> prec,urm:lista;end;
struct nod{char info; cuvant=string[30];
nod*prec, *urm; } *p, *u; var p,u:lista;
void creare(char s[31],nod*&p,nod*&u) s:cuvant;
{nod *qg; procedure creare (s:cuvant;var
u=p=new nod; p,u:lista);
p->info=s[0];p->urm=p->prec=NULL; var g:lista;i:byte;
for (int i=1;i<strlen(c);i++) begin new(p);u:=p;
{g=new nod; p".info:=s[l];p".urm:=nil;
g->info=s[i]; pt.prec:=nil;
g->urm=NULL; for i:=2 to length(s) do
g=3RFRCFW bgoiprpew ;gr . ppde:=siils
u=q; } u”.urm:=q;u:=q;end;
} end;
void listare (nod*q) procedure listare(u:lista);
{while (q) begin while u<>nil do begin
{cout<<g->info; g=g->prec;} write(u”.info); u:=u”.prec;
cout<<endl; end;
} writeln;
void main () end;
{char s[31]; begin
cout<<"dati cuvantul ";cin>>s; write ('Introduceti un cuvant:
creare(s,p,u); '), read(s);
cout<<"lista este "; creare (s,p,u);
listare (u); write('lista este '");listare(u):;
} end.
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Neintensiv Neintensiv
int n, a[21][21]; program p3;
void main () var n, i,j:integer;
{int 1,737 ararray[0..20,0..20] of word;
do {cout<<"n=";cin>>n;} begin
while (n==0]| |n>10) ; write('n="');read(n);
for (i=1;i<=n;i++) for i:=1 to n do
for (j=1;j<=n;j++) for j:=1 to n do begin
{cout<<"a["<<i<<"] "< ] =", write('al',i,"',"',3,'1=");
cin>>afi][jl;al0][j]l+=alil 3]/} read(ali] [J]);
j=1; al0,jl:=al0,3J]l+ali,jl; end;
for (i=2;i<=n;i++) J:=1;
if(ali][0]>a[j]11([0])3=1i; for i:=2 to n do
cout<<j; if af[i,01>a[j,0 then j:=i;
} write(J);
end.
SUBIECTUL III
1.d

2. Intensiv i>()
Neintensiv 20105211251020

3.
a)
Varianta C/C++ Varianta PASCAL
int par(unsigned n); function par (n:word) :byte;

b) Citim n, apoi pe rand, cele n numere; pentru fiecare valoare citita apel am functia
par(x/10000) pentru a verifica dacdcel pu tin una din primele patru cifre este para si, in caz
afirmativ, incrementam un contor ce va fi afisat la final.

Varianta C/C++ Varianta PASCAL
#include<iostream.h> program p4;
int par (unsigned n); type natural=0..maxlongint;
void main () function par (n:word) :byte;
{long unsigned n,i,x,c=0; {..}
cout<<"n=";cin>>n; var n,i,x,c:natural;
for (i=1;1i<=n;i++) begin write('n=");read(n);c:=0;
{ cout<<"x=";cin>>x; for i:=1 to n do
if (par (x/10000)==1)c++;} begin write('x=");read(x);
cout<<c; if (par(x div 10000)=1)
} then inc(c);end;
write(c);
end.

g) Citim pe rand cate o valoare din fi sier, 0 compardm cu valoarea maximacurent a; daca
este mai mare decat aceasta o retinem si initializadm prima, respectiv ultima linie in care
apare valoarea maximacu nr. liniei curente. La intdlnirea unei valori egale cu cea maxim a
modificam doar ultima linie In care apare maximul. Alg. este liniar - eficient d.p.d.v al
timpului de executie si lucrezadoar cu variabile simple — eficient d.p.d.v al spa tiului de
memorie utilizat.

b) Varianta C/C++ Varianta PASCAL
#include<iostream.h> program p5;

#include<fstream.h> var i,primalinie,ultimalinie:word;
int main () X,max:real;

énsigned i,primalinie,ultimalinie; begfﬁteXt'

float x,max; assign (f, 'numere.txt');reset (f);
ifstream f ("numere.txt"); max:=x;primalinie:=1;ultimalinie:=1;
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f>>x;
max=x;
primalinie=ultimalinie=i=1;
while (£>>x)

{i++;

if (x>max) {max=x;

primalinie=ultimalinie=i;}

i:=1;
while not eof (f) do begin
read (f,x);inc (1) ;
if x>max then begin max:=x;
primalinie:=i; ultimalinie:=i;
end

else if (x=max) then
ultimalinie:=1i;

else if(x==max)ultimalinie=i; end;
} write (max,' ',primalinie,' ',
cout<<max<<' '<<primalinie<<' ultimalinie);
'<<ultimalinie; close(f);
f.close(); end.
getch () ;

return 0;}

Varianta <92>
§UBIECTUL I .

2.

a) algoritmul descrie adunarea a n numere naturale din intervalul inchis [1,10]. Se va afisa
45/5 adica9 precum si numarul de numere introduse in total (inclusive cele care nu se
aflain intervalul precizat mai sus), adic a9.

b) Ultima valoare afisata(nr) reprezint anum arul de numere introduce .Deci dacanumerele
introduce sunt toate in [1,10] atunci nr va fi egal cu n. Deci pentru sirul n=3 si valorile
5,6,7 de exemplu, se va afisa 3.

)

¢
Yﬂ{%ﬂ}&% g/ogtil_e am.h> Yy lﬂl,qﬁ ,P>?,S§/‘;‘q :integer;
int n; begin
float x; readln (n) ;
void main () for i:=1 to n do
{ cin>>n; begin
int nr=0; repeat
int y=0; readln (x) ;
for (int i=1;i<=n;i++) nr:=nr+1;
{ do until ((x>=1) and (x<=10));
{cin>>x; yi=y+x;
nr++; end;
}while (x<1 || x>10); writeln(y div n);
y=y+x; writeln (nr);
} end.

cout<<y/n<<endl<<nr<<endl;

}

d)
citeste n (n numar natural nenul)
nr<0
y<0
pentru i<—1,n executa
citeste X (numar real)
nr_nr+1
cat timp (x<1 sau x>10)
citeste x (numar real)
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nr<—nr+1
yeytx

scrie [y/n]
scrie nr

SUBIECTUL II

b)

b)

36018113 (intensiv)

. 3601 31 (neintensiv)
Varianta C/C++

v.origine.x==0 &&v.origine.y==0 &&

B WWN =

v.extremitate.x==0&&v.extremitate.y==

5. Explicatii

Varianta C/C++
#include<iostream.h>
int n,m,a[51][51],1,73;
void afisare()
{for(int i=1;i<=m;i++)
{for(int j=1;j<=n;j++)
cout<<al[il[jI<<" ";
cout<<endl;
}
}
void muta linia (int i)
{ for (int j=1;j<=n;j++)
ali-11[jl=alil [3];
}
void muta coloana (int jJj)
{ for (int i=1;i<=m;i++)
alil [§-11=alil[]];
}

void main ()

U giR33m:
for (i=1;i<=m; i++)
for (j=1;j<=n; j++)
cin>>alil (3]
int min=a([l][1]1,1,c;
1=1;
c=1;
for (i=1;i<=m; i++)
for (j=1;j<=n;j++)
if(min>alil[3])
{ min=a[i] [J];
1=i;
c=j;

}

//eliminam linia 1 si coloana c din

matrice

Varianta PASCAL

v.origine.x=0 and v.origine.y=0 and
v.extremitate.x=0 and
v.extremitate.y=0

Varianta PASCAL
var n,m,1i,j,min,1l,c:integer;
ararray[1l..51,1..51] of
integer;
procedure afisare;
var i:integer;

begin
for i:=1 to m do
begin
for j:=1 to n do
write(al[i]l[31," ")s
writeln;
end;
end;

procedure muta linia(i:integer);
var j:integer;

begin
for j:=1 to n do
ali-11[(31:=ali]1 (3]

ﬁ?géedure muta coloana (j:integer);
var i:integer;

begin
for i:=1 to m do
alil [J-1]:=alil (3]
end;
begin

readln (m) ;
readln(n) ;
for i:=1 to m do
for j:=1 to n do
readln(al[il [j]);

min:=a[l][1];

c:=1;
for i:=1 to m do
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for (i=1+1;i<=m; i++)
muta linia(i);

m--;

for (j=c+1;j<=n;j++)
muta coloana(j);

n--;
} afisare();
SUBIECTUL III
1. a)
2.

a.) 01214

b.) 27 sau 28
3.

a)

Varianta C/C++

void ordonare(float x[101],int n)

b)
Varianta C/C++
#include<fstream.h>
float a[l0l1],m,n;
void ordonare (float x[101],int
n)
{ for(int i=1;i<=n-1;i++)
{float min=x[i];
int poz=i;
for (int j=i+1;j<=n;j++)
if(min>x[31)
{ min=x[3J];
poz=7j;
}
al[pozl]=ali]l;
ali]=min;
}
}
void citire ()
{
do
{ cin>>n>>m;

}
;@%}g(nq | In>100 || m<1 ||

for (int i=1;i<=n;i++)
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for j:=1 to n do

if (min>a[i]l[j]) then
begin
min:=ali][J];
1:=1;
c:=7j;
end;

din matrice}
for i:=1+1 to m do
muta linia(i);
m:=m-1;

for j:=c+l to n do
muta coloana(j);
n:=n-1;
afisare;
end.

Varianta PASCAL

procedure ordonare (var
x:vector;n:integer);

Varianta PASCAL

type vector=array[l..101] of real;
var m,n,i:integer;
a:vector;

procedure ordonare (var
x:vector;n:integer);
var i:integer;

min:real;

poz,j:integer;

begin
for i:=1 to n-1 do
begin
min:=x[i];
poz:=1i;

for j:=1i+1 to n do
if (min>x[j]) then
begin
min:=x[J];

poz:=j;

end;
alpozl]:=ali];
ali] :=min;

end;end’

procedure citire;
var i:integer;

{eliminam linia 1 si coloana c¢
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cin>>alil;

}

void main ()

{ citire();
ordonare (a,n) ;
for (int i=n-m+1l;i<=n;i++)

cout<<al[i]<<"
cout<<endl;
for (i=m;i>=1;i--)
cout<<al[i]<<"

LU
’

LLIEY
’

4. Explicatii nu sunt necesare.

Varianta C/C++
#include<fstream.h>
ofstream f("sir.txt");
int nr;
volid main ()
{ //aranjamente de 26 luate cate 2
for (char i="A';i<="'Z2"'-1;i++)
for (char j=i+l1;j<='Z"';j++)
{f<<i<<j<<endl;

}f<<j<<i<<endl;

f.close();

SUBIECTUL I
1.b)

2,
a) 26
b)
Varianta C/C++
#include<fstream.h>
int n,m,s;
void main ()
{cin>>n>>m;
while (n<m)
{ s=s+n;
n=n+3;
}
if (n==m)
cout<<s+n;
else
cout<<0;

begin
repeat
readln (n,m) ;
until ((n>=1) and (n<=100) and (m>=1)
and (m<=n)) ;
for i:=1 to n do
readln(a[i]);
end;
begin
citire;
ordonare (a,n) ;
for i:=n-m+1 to n do
write(a[il:4:2,"' '");
writeln;
for i:=m downto 1 do
write(a[il:4:2," ');
writeln;
end.
Varianta PASCAL

var f:text;

nr:integer;

i,J:byte;

begin

assign(f, 'sir.txt');

rewrite (f);
{ //aranjamente de 26 luate cate 2}

for i:=65 to 89 do

fBégiﬁ:i+l to 90 do

writeln (f,chr (i), chr(3));
writeln (f,chr(j),chr(i));
end;

close (f);

end.

Varianta <93>

Varianta Pascal
var n,m,s:integer;

begin
readln(n,m) ;

while (n<m) do
begin
S:=s+n;
n:=n+3;
end;
if (n=m) then

writeln (s+n)
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else
writeln (0) ;
end.

¢) valoarea lui m nu trebuie safie de forma 3K+1.

d) Expli@ﬁﬁi:m poate lua 6 valori distincte 2,3,5,6,8,9.

Se va afisa suma termenilor mai mici sau egali cu m, ai unei progresii aritmetice

cu ratia r §i primul termen n.

citeste n,m

(numere naturale, n<=m)

S— [(m+tn) /21* ([ (m-n)/31+1);

dacd ( (m-n) $3=0)
scrie s;
altfel scrie 0;

sfarsit daca

SUBIECTUL II
1.d)
2.b)

3.1 (trebuie saexiste 4 noduri cu acela si tata)
4. Algoritmul eliminanodurile avand num arul de ordine par (in lista initiald). Pentru o
listacu 99 de noduri vom elimina 49 (exist 449 de numere pare intre 1 §i 99). Dupa

eliminare lista va avea 50 de noduri .
5.

Varianta C/C++
#include<fstream.h>
#include<string.h>

char s1[201],s2([201],voc[]="aeiou”;
int wvocala (char c¢)
{ if (strchr (voc,c)) return 1;

else return 0;
}
void main ()
{cin.get (s1,201);
cin.get ();

¢hR-gektsled(b)) ;
for(int i=0;i<n;i++)
{int c1,c2;
cl=vocala(sl[i])
c2=vocala(s2[i])
if (cl+c2==2) t[i
else

’

;
]="*;

if(cl4+c2==0) t[i]="#";
else t[i]="?";
}
cout<<t<<endl;

}
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Varianta PASCAL
var sl,s2,t:string[201];
i,n,cl,c2:integer;
voc:string;
function vocala(c:char) :integer;
begin
voc:="aeiou' ;
if (pos(c,voc)=0) then
vocala:=0
else
vocala:=1;

end;
begin
readln(sl) ;
readln (s2);
t:=sl+t;
n:=length(sl);
for i:=1 to n do
begin
cl:=vocala(sl[i]):;
c2:=vocala(s2[i]);
if (cl+c2=2) then
t[i]:="*"

else
if (cl+c2=0) then
t[i]:="4#"'
else t[i]:='?";
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SUBIECTUL IIT

Y- 9443333332
3.

end;
writeln(t);
end.

Se deduce valoarea fiecarei componente pe baza pozitiei in cadrul vectorului.

Varianta C/C++
#include<fstream.h>
ofstream f("sir.txt");
int a[10000],n;
void main ()
{ do
{cin>>n;
lwhile (n<0 || n%$2==0);
alll=1;
for(int 1=2;i<n;i=1i+2)
{ali+l]=1/2+1;
al[il=n+1-1i/2;
}
for(i=1;i<=n;i++)
cout<<al[il<<" ";
cout<<endl;
}

O variantd care nu necesita

ugé&%ggﬁgguungi vector este
for (int i=2;i<=n-1;i=1+2)
cout<<n+1l-1/2<<"™ "< (142)/2<<"

L0
’

4.

Varianta PASCAL

uses crt;

var a:array[1l..10000]
n,i:integer;

of integer;

begin

clrscr;
repeat
readln (n) ;

until (n>=0) and (n mod 2=1);
all]:=1;
i:=2;
while (i<=n-1) do
begin

ali+l]:=1 div 2+1;
ali]:=n+l1-1i div 2;
1:=1i+2;
end;

foryiied (5ifp, @or);
writeln;
end.

a) Vom cauta numarul cerut incepand de la cel mai mare divizor comun al celor 2 numere a
si b transmise ca parametru. Dacag asim un divizor d al lui a si b atunci 1l vom testa dacase
poate scrie ca produs de numere prime distincte. Pentru aceasta este suficient sag asim un
divizor prim i pentru care i*i este deasemenea divizor(contraexemplu).

Vaegiamtec©at-dun astfel de divizor atunci
int test(int d)
{for (int i=2;i<sqgrt(d);i++)
if (d%$i==0)
if(prim(i))
if(d% (i*1)==0) return
0;
return 1;
}
int dcp (int a,int b)
{ for(int d=cmmdc (a,b);d>=1;d--)
if (a%d==0 && b%d==0)
if (test(d)==1) return d;
return 1;

fongiaa e PASEAL] .

function test(d:integer) :integer;
var 1i,rez:integer;
begin

rez:=0;

for 1i:=2 to trunc(sqgrt(d)) do

if(d mod i=0) then
if (prim(i)=1) and (prim(d div
i)=1)and (i*i<>d) then
rez:=1;

test:=rez;
end;

function dcp(a,b:integer) :integer;
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var d,rez,gata:integer;
begin
rez:=1;
d:=cmmdc (a, b) ;
gata:=0;
while (d>=1) and (gata=0) do
begin
if(a mod d=0) and (b mod d=0)
then
if (test(d)=1) then

begin
rez:=d;
gata:=1;
end;
d:=d-1;
end;
dcp:=rez;
end;

Wgopriabilanforsimimdoed Wdndiviroeil s MraRtistAteR asrutd, pentru fiecare pereche

Varianta C/C++
#include<fstream.h>
#include<math.h>
ifstream f ("numere.in");
int a[l101],n;
int prim(int x)
{ 1f (x<=1) return 0;
1f (x%2==0)
if (x==2) return 1;
else return 0;

else for (int d=3;d*d<=x;d=d+2)
if (x%d==0) return 0;
return 1;
}

int cmmdc (int x,int vy)

{ while(y)
{int r=x%y;
X=Y;
y=r;

}
return x;

}

int test (int d)

{for (int i=2;i<sqgrt(d);i++)
if (d%i==0)
if (prim(i))

1f(d% (i*1)==0) return

0;
return 1;

}
int dcp (int a,int b)
{ for(int d=cmmdc (a,b);d>=1;d--)
if (a%d==0 && b%d==0)
if (test(d)==1) return d;

} return 1;

void main ()
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Varianta PASCAL

var a:array([l..101] of integer;
n,d,i,x:integer;
f:text;

function prim(x:integer) :integer;
var p,d:integer;
begin

if (x<=1) then p:=0;

if(x mod 2=0)then

&fdg=ph-phen p:=1
else
begin
d:=3;p:=1;
while (d*d<=x) do
begin
if(x mod d=0) then p:=0;
d:=d+2;
end;
end;
prim:=p;
end;

function cmmdc (x,y:integer) :integer;
var r:integer;

begin
while (y>0) do
begin
r:=x mod y;
X:1=y;
y:i=r;
end;
cmmdc :=x;
end;

fupciienztegstddetnteger) integer;
begin
rez:=1;
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{int d, x;

f>>n;

f>>x;

d=x;

for (int i=2;i<=n;i++)
{f>>x%;
}d=dcp(d,x);

if (d==1) cout<<"Nu exista ";

else
cout<<d<<endl;

SUBIECTUL II
3. 1

for 1i:=2 to trunc(sgrt(d)) do
if (d mod i=0) then
if (prim(i)=1) then
if(d mod (i*i)=0)then
rez:=0;

test:=rez;
end;

function dcp(a,b:integer) :integer;
var d,rez,gata:integer;
begin
rez:=1;
d:=cmmdc (a, b) ;
gata:=0;
while (d>=1) and (gata=0) do
begin
if (a mod d=0) and (b mod d=0)

then jif (test(d)=1) then
begin
rez:=d;
gata:=1;
end;
d:=d-1;
end;
dcp:=rez;
end;
begin
assign(f, '"numere.in') ;reset (f);
readln (£, n);
read (f, x);
d:=x;
for i:=2 to n do
begin
read (f, x);
d:=dcp (d, x) ;
end;
if (d=1)then write('Nu exista ')
else writeln(d);
end.

Varianta <93 neintensiv>

(trebuie saexiste 4 noduri cu acela si tata)

4. Dupainserare lista devine: 10,2,4,2,2,2,6. Secven ta maximaeste de lungime 3.

SUBIECTUL IIT
4.

Varianta C++
#include<fstream.h>
int n,d, x;
int cmmdc (int a, int b)
{ int r;

while (b)
{int r=a%b;

Varianta Pascal
var n,d,x,i:integer;
f:text;

function cmmdc (a,b:integer) :integer;

var r:integer;
begin
while (b>0) do
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a=b; begin
b=r; r:=a mod b;
} a:=b;
return a; b:=r;
} end;
ifstream f ("numere.in"); cmmdc:=a;
void main () end;
{ f>>n;
£>>d; begin
for (int i=2;i<=n;i++) assign (f, 'numere.in') ;reset (f);
{ £>>x; readln (f,n);
d=cmmdc (d, x) ; read (f,d);
} for i:=2 to n do
cout<<d<<endl; begin
} read(f, x);
d:=cmmdc (d, x) ;
end;
writeln (d);
end.
Varianta <94>
SUBIECTUL 1
1. a)
2.
a) 621131

b) Dacanum arul contine cel putin o cifrdimpar datunci aceasta va ap area la sfarsitul
numarului x, deci nu poate fi multiplu de 10. Dacanum arul este format doar din cifre pare
vom putea obtine cel putin un zero la sfarsitul numarului x, doar dacanum arul n incepe cu

0, ceea cequare seRsReqLpumaryl cerut este 0.

nl<0

n2<0

k10

cat timp n#0 executa
nr—[n/10]

cfen-nr*10
daca (cf=0 sau cf=2 sau cf=4 sau cf=6 sau cf=8 )

n2«n2*10+cft
altfel
nlenl*10+c
k1l k1+1
n—[n/10]«
sfarsit cat timp
p—1
pentru i<1l, k1l executa
p<p*10
Xen2*p+nl
scrie x
d)
Varianta C/C++ Varianta Pascal
#include<fstream.h> var n,nl,n2,kl,p,x:longint;
long n,nl,n2,kl,p,x; i:integer;
void main () begin
{ cin>>n; readln (n) ;
while (n) while (n>0) do
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{ 1if(n%10%2==0)
n2=n2*10+n%10;
else
{nl=n1*10+n%10;
kl++;
}
n=n/10;
}
p=1;
for (int i=1;i<=kl;i++)
p=p*10;
x=n2*p+nl;
cout<<x;

}

SUBIECTUL I
1. b)

2. Daca elimindmmuchiile (1,3) si (2,5) se obtine un arbore. Vectorul de tatieste 234 50

N A=W

3.

N A W -

¥arianta C/C++

#include<fstream.h>

#include<string.h>

char s[21],t[21];

int n;

volid main ()

{ cin.get (s,21);
char *p=strchr(s,' ');
n=p-s;
while(p[l]==" ")

strcpy (p,p+l1) ;

strcpy (t,pt+l);
t[strlen(pt+tl)]=" "';
strncat (t,s,n);
cout<<t<<endl;

}

5.

Varianta C/C++

char aux;
aux=prim->next->1it;
prim->next->lit=ultim->1it
ultim->lit=aux;

SUBIECTUL III
1.¢)

’

begin
if(n mod 10 mod 2=0)
n2:=n2*10+n mod 10
else
begin
nl:=nl*10+(n mod 10);
kl:=k1+1;
end;
:=n div 10;
end;
p:=1;
for i:=1to k1l do
p:=p*10;
X:=n2*p+nl;
writeln (x);
end.

then

Varianta PASCAL
var s,t:string[21];
n,p:integer;
begin
readln (s);
p:=pos (' ',s);
while(s[p]=' ") do
delete(s,p,1);

ti=t+' '+s;
writeln(t) ;
end.

Varianta PASCAL
aux:char;
aux:=prim”®.next”.1lit;
prim”.next”.1lit
ultim”.1lit :=aux;

t:=copy(s,p,length(s)-p+l);
delete(s,p, length(s)-p+l);

c=ultim”.1lit;
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2.
2) 68

b) Functia calculeaza?2 *l+4. Valoarea maxim #a lui x (num &r natural) este 8.

3.

Vom extrage pe rand cifrele numarului a. Dacaexist do cifr 40 sau mai mare decat n sau
se repeta, atunci functia returneazd0. Deasemeni , dac anum arul cifrelor extrase din a difera

de n atunci functia returneaza0. Altfel returneaz al.

Varianta C/C++
int verif(long a, int n)
{ int ap[10];
for (int i=0;i<10;i++) apl[i]l=0;
int nr=0;
while (a)
{ nr++;
int cf=a%10;
1if (cf== || cf>n || apl[cf]l==1)
return 0;
aplcftl=1;
a=a/10;
}

Varianta PASCAL
function
verif(a:longint;n:integer) :integer;
var ap:array[0..9] of integer;
nr,i,cf, rez:integer;
begin
for 1i:=0 to 9 do
ap[i] :=0;
nr:=0;
rez:=1;
while (a>0) do
begin
nr:=nr+1;;

if (nr==n) return 1;
else return 0;

cf:=a mod 10;
if (cf=0) or (cf>n) or (aplcfl=1)

} then
rez:=0;
aplcf]:=1;
a:=a div 10;
end;

if (nr=n) then verif:=rez
else verif:=0;

end;

4. Explicatii

a) Vom citi mai intdi numdrul n din fisier, si numarul x de la tastaturd. Apelam functia
verif(x). Dacax nu reprezint a0 permutare a numerelor de la 1 la n atunci vom afi sa mesajul
“Nu apare”.Altfel , vom citi pe rand cate o permutare din fisier pe care o vom testa daca
este egalacu x si apoi vom afisa numadrul de ordine al liniei pe care aceasta apare.
Algoritmul este eficient din punct de vedere al memoriei deoarece nu sunt memorate toate
permutarile din fisier. Eficienta timp este datdde func tia verif() care testeazaeficient dac ax
poate fi o permutare a valorilor de la 1 la n.

O altdposibilitate ar fi determinarea num arului de ordine al unei permutari date, in cadrul

sulHuent eRad deu PaERAedat HitiZARM N d0BRUEE JpmiRaRFesldeas Aie mai justificd

b)

Varianta C/C++ Varianta PASCAL

#include<fstream.h> var sl,sir:string;

#include<string.h> x:longint;

#include<stdlib.h> n:integer;
f:text;

ifstream f ("permut.txt");

char s1[10],sir[10]; function

long x; verif (a:longint;n:integer) :integer;
int n; var ap:array[0..9] of integer;
. i,cf :int ;
int verif(long a, int n) beglgr'l'c rrezZANLEgEn
{ int ap[10]; for 1i:=0 to 9 do

for (int 1=0;1<10;i++) ap[i]=0;
316
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int nr=0;
while (a)
{ nr++;
int cf=a%10;
if(cf==0 || cf>n ||
apl[cfl==1) return O0;
ap[cf]=1;
a=a/10;
}
if (nr==n) return 1;
else return 0;
}
long linia (long x)
{ long 1=1,vy;

while (£>>y)
{ 1++;
if (x==y)

return 1;

réturn 1;

}

volid main ()

{
do
{cin>>x;
lwhile (x<=0) ;
f>>n;

if (verif (x,n)==0) cout<<"NU
apare!";
else

cout<<"apare pe linia
"<<linia (x)7;

}

SUBIECTUL 11
2.a)

nr:=0;
rez:=1;
while (a>0) do
begin
nr:=nr+1;;
cf:=a mod 10;
if(cf=0) or (cf>n) or (aplcfl=1)
then
rez:=0;
aplcfl]l:=1;
a:=a div 10;
end;
if (nr=n) then verif:=rez
else verif:=0;
end;

function linia(x:longint) :longint;
var rez,l,y:longint;

begiai;
while (not eof (f)) do
begin
read(f,y);
1:=1+1;;
if (x=y) then
rez:=1;
end;
linia:=rez;
end;

begin
assign(f, 'permut.txt') ;reset (f);
repeat
readln (x) ;
until (x>0) ;
readln (f,n);

if (verif (x,n)=0) then writeln ('NU
apare!")

else

writeln('apare pe linia ',linia(x));
end.

Varianta <94 neintensiv>

3. Daca elimindmmuchiile (1,3) si (2,5) se obtine un arbore. Vectorul de tati este 234 50

4.

1: 3

2: 1,3

3:45

4:5

5:2
5.

Varianta C/C++
#include<fstream.h>

Varianta PASCAL

var s,t:string[21];
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#include<string.h>
char s[21]1,t[21];
int n;
void main ()
{ cin.get(s,21);
char *p=strchr(s,' ");
n=p-s;
while(p[l]==" ")
strcpy (p,p+l);
strcpy(t,p+l);
t[strlen(p+l)]=" "
strncat(t,s,n);
cout<<t<<endl;

SUBIECTUL III
3.

a) Varianta C/C++

int f£(int n,int a[201], int
pl,int p2)
{ int neg=0,poz=0,nul=0;
for (int i=pl;i<=p2;i++)
if(a[i]<0)neg++;

else
if(a[i]1==0) nul=0;
else poz+t+;
if (neg<poz)
if (poz<nul) return O;

else
if (poz==nul)return 2;
else return 1;
else
if (neg>poz)
if (neg<nul)
else
if (neg==nul) return 2;
else return -1;
else
return 2

return 0;

b)
#include<fstream.h>
int n,af[201],1i;
void main ()
{cin>>n;

for (1i=0;1<n; i++) cin>>ali];

int rez=f(n,a,0,n-1);
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n,p:integer;
begin
readln (s) ;
p:=pos(' ',s);
while(s[pl="' ")
delete(s,p,1):;

do

t:=copy(s,p,length(s)-p+l);
delete (s,p,length(s)-p+l);
t:=t+' '+s;
writeln(t) ;
end.

Varianta PASCAL
function
f(n:integer;a:vector;pl,p2:integer) :integer;
var neg,poz,nul,i:integer;
begin
neg:=0;
poz:=0;
nul:=0;
for i:=pl to p2 do
if(al[i]<0) then
neg:=neg+l
else
if(a[i]=0)
nul:=0
else poz:=poz+tl;
if (neg<poz) then

then

if (poz<nul) then
f:=0
else
if (poz=nul) then f:=2;
else f:=1
else
if (neg>poz)
if (neg<nul) then
else £:=0
if (neg>nul) then f:=-1;
else f:=2;
else
if (nul>poz) then f:=0
else f:=2;
end;

type vector=array[l..201]

var n,i,rez:integer;
a:vector;

function

f(n:integer;a:vector;pl,p2:integer) :integer;

of integer;

var neg,poz,nul,i:integer;

begin
neg:=0;
poz:=0;
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if (rez==-1)
else
if (rez==0) cout<<"Nule";
else cout<<"Pozitive";

cout<<"Negative";

4. Explicatii

nul:=0;

for i:=pl to p2 do

if(a[i1i]<0) then

neg:=neg+1l

else
if(a[i]=0)
nul:=0
else poz:=poz+tl;

then

if (neg<poz) then
if (poz<nul) then
f:=0
else f:=1
else
if (neg<nul) then
f:=0
else f:=-1;
end;
beginin (n);
for 1:=0 to n-1 do
read(a[i]) ;

rez:=f(n,a,0,n-1);
if (rez=-1) then
write ('Negative')

else
if (rez=0) then
write ('Nule')
else

write ('Pozitive');

end.

a) Vom citi pe rand numere din figier. Vom determina diferenta minimain modul si pentru
fiecare actualizare a minimului vom retine si valoarea care a minimizat diferenta.
Eficienta ca memorie utilizataprovine din faptul ¢ &nu sunt memorate numerele citite Intr-
un vector , ci este utilizatao singur avariabil a.

b)
Varianta C/C++
#include<fstream.h>
#include<math.h>
ifstream f ("bac.txt"):;
float x,max;
long n,nr;
void main ()
{ cin>>x;

f>>n;

max=fabs (x-n) ;

nr=n;

while (£>>n)

if (fabs (x-n) <max)
{max=fabs (x-
n);
nr=n;

cout<<"Numarull cel mai
apropiat este "<<nr;

}

Varianta PASCAL
var xX,max:real;
n,nr:longint;
f:text;
begin
readln (x) ;
assign(f, 'bac.txt') ;reset (f);
readln (f,n);
max:=abs (x-n) ;
nr:=n;
while (not eof (f))
begin
read (f, x);
if (abs (x-n) <max)
begin
max:=abs (x-n) ;

do

then

en8¥ =07
end;
write ("Numarul cel mai apropiat este

',nr);
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SUBIECTUL 1

| end.

Varianta <95>

3. dAlgoritmul construieste oglinditul numarului n format doar din cifrele (strict)ymai mici

decat k.
a) 125

b) 98002, 80029, 80092, 89002, 80902,

©)

Varianta C/C++
#include<fstream.h>
long n,k,x;

void main ()

{chRzTRIRK
{ 1f(n%10<k)
x=x*10+n%10;
n=n/10;
}

cout<<x;

}

d)

Varianta Pascal

var n,k,x:longint;
begin

readln (n, k) ;

wgé&§ﬂn>0) do
if(n mod 10<k) then
Xx:=x*10+n mod 10;
n:=n div 10;
end;
writeln (x);
end.

citeste n, k (numere naturale nenule)

X<—O,'
repetsy

dacd n%10<k atunci
Xex*104+n%10;

n—[n/10]
pana cand n=0
scrie x

SUBIECTUL II
1. b)
2. d)

3. Deoarece graful complet Kseste eulerian, prin eliminarea oricarei muchii obtinem un

raf neeulerian cu numir maxim de muchii. Daca elimin am muchia (4, istele de
f 1 d hii. D | hia (4,5) listele d
1

adiacentavor f1 :
1:2,3,4,5
2:1,3,4,5
3:1,24,5
4:1,2,3
5:1,2,3

4. Lungimea maximaa drumului de la 1 la 5 este 5.
Muchiile folosite sunt (1,2),(2,4),(4,3),(3,2),(2,5).

S.

i ++
fgg 3 %é%g%ream.h>
#include<string.h>
char s[21]1,t[21];
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int 1i;

void main ()

{ cin.get (s,21);
char *p=strchr(s,' '),
i=p-s;
while(s[i]l==" ") 1i++;
t[0]=s[i];
t[ir=".";
t[2]=" ';
strncat(t,s,p-s) ;
cout<<strlwr (t);

SUBIECTUL III
1. b)

readln(s);

t:=" '

n:=length(s);

p:=pos (' ',s);

while(s[p+1l]=" ") do
delete(s,ptl,1);

t[l]:=s[p+l];

t[2]:=".";

t[3]:=" ";

delete(s,p,n-p);

ti=t+s;

writeln(t) ;

end

2. Pentru 8,11,14,17,22 se vor returna valorile 0,1,2,3 respectiv 4.

%’arianta C/C++
int f(int n,int a[201])
{ int nrpoz,nrneg;
nrpoz=nrneg=0;
for(int i=1l;i<=n;i++)
if(a[i]>0) nrpoz++;
else
if(al[i]<0) nrneg++;

if (nrneg>nrpoz) return -1;
else
if (nrneg==nrpoz) return O;
else return 1;

4.
a)

Vardanta G4 +dam. h>

ofstream f ("rez.dat");
long s,x,vy,a,b,c;
void main ()
{cin>>s;
long max=1;
for (x=1;x<=s/3;x++)
for (y=x;y<=(s-x)/2;y++)
{long z=s-x-y;
if (x*y*z>max)
{max=x*y*z;
a=x;
b=y;
c=z;

}

Varianta PASCAL
type vector=array[l..201] of integer;
function
f(n:integer;a:vector) :integer;
var nrpoz,nrneg,i:integer;
begin
nrpoz:=0;
nrneg:=0;
for i:=1 to n do
if(a[i]>0) then
nrpoz:=nrpoz+1l
else
if(a[1]1<0) then
nrneg:=nrneg+l;
if (nrneg>nrpoz) then
f:=-1
else
if (nrneg=nrpoz) then
f:=0
else f:=1;
end;

§gﬂiaﬁt&lyxﬁgé§lﬁc,max:longint;
f:text;
begin
assign(f, 'rez.dat');
rewrite (f);

readln(s);
max:=1;
for x:=1 to s div 3 do
for y:=x to (s-x) div 2 do
begin
Z:=S-X-Y;
if (x*y*z>max) then
begin
max:=x*y*z;
a:=x;
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f<<ac<™ "<<hb<«" "<<c<kendl; b:=y;
f.close(); c:=z;
} end;
end;
writeln(f,a,"' ',b,"' ',c);
close(f);
end.

b)Pentru eficientadin punct de vedere al timpului de execu tie vom impune cateva limitari
pentru valorile posibile ale valorilor x,y,z. Astfel, cele 3 numere vor fi in ordine crescatoare
pentru a elimina comparatii inutile. Obtinem pentru cel mai mic numar relatia 3*x<=S si
pentru cel mai mare, z=S-x-y>=y de aici y€[X,(S-x)/2]. Pentru fiecare triplet astfel construit
actualizam variabila max si dacdeste cazul re tinem in variabilele globale a,b,c numerele
determinate.

Varianta <95 neintensiv>

SUBIECTUL 11

3. Lungimea maximaa drumului de la 1 la 5 este 5.
Muchiile folosite sunt (1,2),(2,4),(4,3),(3,2),(2,5).

4. 1:

NN A WN
NN NSNWER =N

7, 8
’7’ 8
,6, 8
’67 7
SUBIECTUL III
2.
a) 0
b) 3
Varianta <96>
SUBIECTUL I
1. c)
2.

a) Algoritmul afiseazitoate descompunerile distincte ale lui n ca sum dde numere naturale
distincte. Pentru n=10 valorile afigate vor fi :

127

136

145

235
b) 12 =3+4+5
©)
Varianta C/C++ Varianta Pascal
#include<iostream.h> var n,i,j,k:integer;
int n,i,j,k; be%égdln(n);
VOkinHﬂnO for i:=1 to n do
{ cin>>n; for j:=1 to n do
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for(i=1;i<=n;i++) for k:=1 to n do
] =] begin
=1-1<=
ﬂ?(]kE{192f+:? if(i<j) and (j<k) then
or(k=lks=nske++) i£(i+j+k=n) then
if(i<) && j<k) writeln(i,"' ',3," ',k);
if(itj+k==n) end;
{cout<<i<<" "<<j<<" "<<k; end.
cout<<endl;
b
b

d) O variantaeficient dca timp de execu tie se poate obtine impunind restrictii pentru 1 $i |

astfel Incat sapoat afi eliminate cele dou aif-uri din program.
Citeste n (numdr natural)
Pentru i<1l,n/3 executd
Pentru j<i+l, (n-i-1)/2 executd
Scrie i, ', 3, 7 Y, n-i-3
Salt la rand nou

SUBIECTUL 11

1.a) cel mult 9 valori egale

2.2)

3. Putem considera cazul grafului format dintr-un ciclu elementar (deci este hamiltonian)
la care mai adaugam o muchie oarecare ,de exemplu (2,5), graful obtinut nefiind eulerian.
Listele de adiacentasunt :

1: 2,5
2:1,3,5
3:2,4
4:3,5
5:1,2,4
4. (1,2),(24),(4,3),(3,2), (2,5)
5.
Varianta C/C++ Varianta PASCAL
#include<fstream.h> var sl,s2,t:string[41];
#include<string.h> begin
char sl1[21],s2([21],t[41]; readln (sl);
void main () readln (s2);
{cin.get (s1,21);
cin.get () ; ti=t+s2+' '+s1;
Sinegskdsgrsl) s elgiteln(t);
t[strlen(s2)]="' ';
strcat(t,sl);
t[strlen(t)]="\0";
cout<<t;
}
SUBIECTUL III
1. b)
2. 10, 13, 16, 18
3.
a)
Varianta C/C++ Varianta PASCAL
int verif (int a,int b,int c) function
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{ return((atb>c) && (at+tc>b) && (b+c>a)) ;
}

verif(a,b,c:integer) :integer;
begin
if (a+b>c) and (a+c>b) and (b+c>a)
then verif:=1
else verif:=0;
end;

b) Daciexist dcele dou atriunghiuri fi dacdau laturile corespunz atoare congruente atunci

triunghiurile sunt congruente (cazu

L.L.L.). Pentru aceasta vom compara lungimile

laturilor 1n ordine corespunzatoare(cea mai micadin primul triunghi cu cea mai mic adin al

doilea triunghi, etc.).

Varianta C/C++

#include<fstream.h>

ifstream ff ("numere.in");

int a,b,c,d,e, £;

int verif (int a,int b,int c¢)

{ return((atb>c) && (at+tc>b) && (b+c>a)) ;
}

Y249 860LETR-§F 1005y

void ordonare (int &x,int &y, int &z)

(
{ if(x>y) sch(x,y):
if (x>z) sch(x,z);
if (y>z) schiy,z);

}

void main ()

{  cin>>a>>b>>c>>d>>e>>f

if (verif(a,b,c) &&
verif (d,e, f))
{ ordonare(a,b,c);

ordonare (d, e, f);
if (a==d && b==e &&

c==f)
cout<<"congruente";
else
cout<<"necongruente";
}
else
cout<<"NU";
}
4. Explicatii

Varianta PASCAL
var a,b,c,d,e,f:integer;
function
verif (a,b,c:integer) :integer;
begin

if (a+b>c) and (a+c>b) and
(b+c>a) then

elggr%gif :=0;
end;

procedure sch(var x,y:integer);
var aux:integer;
begin
aAuX:=X;X:=y;Vy:=aux;
end;

procedure ordonare (var
X,y,z:integer);

begin
if (x>y) then sch(x,y);
if (x>z) then sch(x, z);
if(y>z) then schi(y,z);

end;

begin

readln(a,b,c,d,e, f);
if (verif(a,b,c)=1) and
(verif(d,e, f)=1) then
begin
ordonare (a,b,c);
ordonare(d, e, f);
if (a=d) and (b=e) and (c=f)

then
el¥giteln ('congruente')
writeln ("necongruente');
end
else
writeln('NU');
end.

a) Vom citi din fisier n si m de pe prima linie a fisierului si vom memora si elementele de
pe a doua linie a fisierului n vectorul x. A treia linie va fi doar parcursapentru a determina

SRS SRS R e PR HS GRS R GERE: §SeHEP AU £ HD R el

data variabila max si preluand , dacdeste cazul, in variabilele A si B capetele noului
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interval gasit.

Eficienta ca timp de executie se datoreazaunei singure parcurgeri a vectorului x si a ultimei
linii a figierului . Acest lucru este posibil deoarece se precizeazdin enun tc delementele sunt
ordonate strict crescator. (rezulta c a fiecare element x[i] se poate afla n interiorul unui

singur interval ).

Eficienta ca spatiu de memorie utilizat rezultadin faptul ¢ apentru al doilea sir nu utilizam
decéat o variabild(nu este necesaramemorarea acestuia ).

b)

Varianta C/C++
#include<fstream.h>

int x[1001],i,n,m,a,b,max,nr,A,B;
ifstream f ("date.in");

void main ()

{
£>>n>>m;

foE§;§%if?l;i<=n;i++)

f>>a;
i=1;
while(x[1]<a)
it++;
while (£>>Db)
{//caut nr din x intre a si b
nr=0;
if (a==x[1i-1]) nr=1;
while (x[1]<=b && 1i<=n)
{i++;
nr++;

}

if (nr>=max)
{max=nr;
A=a;
B=b;

neopbgsendhgne é‘i<%<<" , T<KBLLT ]
}

Varianta PASCAL

var f:text;

var x:array[l..1001] of integer;
i,n,m,a,b,max,nr,aa,bb:integer;

begin
assign(f, 'bac.dat') ;reset (f);
readln(f,n,m);

ForedaTE, kit €°

readln (f) ;

read(f,a);

i:=1;

while(x[i]<a) do
1:=i+1;

while (not eof (f)) do
begin
read (f,b);
{caut nr din x intre a si b}
nr:=0;
if (a=x[i-1]) then
nr:=1;
while (x[1]<=b) and (i<=n) do
begin
i:=1i+1;
nr:=nr+1;
end;

if (nr>=max) then
begin

max:=nr;

BBi=B;{

writeln('[',aa,',"',bb,"']","
',max, ' numere');
end.
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Varianta <96 neintensiv>
SUBIECTUL 11
3. (1,2),(2,4),(4.,3),(3,2), (2,5)
4., 1:2;2:1;3:4;4:.3;5:6;6:5;7.8;8:7

SUBIECTUL III

4. Explicatii

a) Vom citi din fisier n si m de pe prima linie a fisierului si pentru elementele de pe a doua
linie a fisierului vom determina cea mai micarespectiv cea mai mare valoare in variabilele

min i max farda memora elementele citite. Urm dtoarele m linii vor fi doar parcurse pentru
a determina cate din cele m perechi de numere citite (intervale) pot contine toate elementele
de pe linia a doua, comparand capetele intervalului citit cu minimul si maximul determinat.

b)
Varianta C/C++ Varianta PASCAL
#include<fstream.h> var
ifstream f ("bac.dat"):; min,max,aux,x,n,m,nr,a,b,i:integer;
int min,max,x,n,m,nr,a,b; f:text;
void main () begin
{£>>n>>m; assign(f, 'bac.dat');
f>>x; reset (f);
min=max=x;
for (int i=2;i<=n;i++) readln (f,n,m);
{f>>x%; read (£, x);
if (min>x) min=x; min:=x;
if (max<x) max=x; max:=x;
}
cout<<min<<" "<<max<<endl; for i:=2 to n do
forlizdifs=mii++) begdng (£, x) ;
if (a>b) if (min>x) then
{int aux=a;a=b;b=aux;} min:=x;
if ((a<=min) && (max<=b)) if (max<x) then
nr++; max:=x;
} end;
cout<<"Numarul de intervale este writeln (min,' ',max);
"<<nr; readln (f) ;
} for i:=1 to m do
begin
read (f,a,b);
if (a>b) then
begin
aux:=a;
a:=b;
b:=aux;
end;
if (a<=min) and (max<=b) then
nr:=nr+1;
end;
writeln ('Numarul de intervale este
',nr);
end.
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SUBIECTUL I

1.b)

2.

B) 311 34

c) citeste x,y,z
scrie x%10
scrie 2*(y%10)
scrie 3*(z%10)

d)

Varianta C/C++
#include<fstream.h>
int n,i,j;

long x;

void main()

begin

Varianta <97>

Varianta Pascal
var n,1i,j:integer;
s,x:longint;

for i:=1 to 3 do

{ begin

for(i=1;1<=3;1++)
{cin>>x;
int s=0;
for(=1;j<=i;j++)
s=s+x%10; end;
end.
cout<<s<<endl;

b
b

SUBIECTUL 11
1.¢)

2. a)

3. TITA

4

Varianta C/C++
typedef struct Nod
{int info;
Nod *adr;
} *Pnod;
Pnod p;

cout<<p->adr->adr->info;

5. Explicatii

Varianta C/C++
#include<fstream.h>
#include<string.h>

int a[51]([51],n,m,i,3;

void inversare coloana (int 3J)

{FdREiAERI=1;1i<=n/2; i++)
{ aux=alill3j];
ali]l [jl=aln-1+1]11[31;

readln (x) ;
s:=0;
for j:=1 to 1 do
s:=s+x mod 10;
writeln(s);

Varianta PASCAL
type Pnod="Nod;
Nod=record
info:integer;
adr:PNod;
end;
var p:Pnod;

A

write(p”.adr”.adr”.info);

Varianta PASCAL

var a:array[l..51,1..51] of integer;

n,m,i,j:integer;
procedure
nversare coloana(j:integer);

¥agigux, i:integer;
for i:=1 to n div 2 do
begin
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aln-i+l] [Jj]l=aux;
}
}
void citire ()
{ cin>>n>>m;
for (i=1;i<=n;i++)
for (j=1;j<=m;j++)
cin>>ali]l 31
}
volid afisare()
{ for(i=1l;i<=n;i++)
{ for(j=1;j<=m;j++)
cout<<alil[jI<<" ";
cout<<endl;
t
}

void main ()
{citire();

for¥arsade=BoIdENa () ;
afisare();

}

SUBIECTUL III
1. b)

% age, agf, agg

a)
Varianta C/C++

void calcul (int k,int &s)

b) Suma componentelor pozitive din vector, aflate intre pozitiile x si y inclusiv, se obtine
prin diferenta sumei valorilor positive de la pozitia x panala n si suma celor positive de la

pozitia y+1 panala n.
Varianta C/C++
#include<fstream.h>
int v[51],n;
voidocalcul(int k,int &s)
s=0;
for (int i=k;i<=n;i++)
if(v[1i]1>=0)s=s+v[i];
}

void main ()

{j—nt X,V
cin>>n;

for(int i=1;i<=n;i++)
cin>>v[i];

cin>>x>>y;

int sl1,s2;
calcul (x,s1);
calcul (y+1,s2);
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aux:=alil[J];

alil[jl:=aln-i+111[31;

aln-i+1]1[j] :=aux;
end;

end;
procedure citire();
begin
writeln(n,m);
for i:=1 to n do
for j:=1 to m do
read(al[i][]1);

end;
procedure afisare();
begin
for 1i:=1 to n do
begin

for j:=1 to m do
write(al[i][31," ")

eHyiteln;
end;
begin
citire () ;
for j:=1 to n do
inversare coloana (Jj);
afisare();
end.

Varianta PASCAL

Program

Varianta PASCAL
var v:array[l..51] of integer;
n,x,y,i:integer;
sl,s2:integer;
procedure calcul (k:integer;var
s:integer);
var i:integer;
begin
s:=0;
for i:=k to n do
if(v[1i]>=0) then
s:=s+v[i];
end;

begin
readln (n) ;

for i:=1 to n do
readln(v[i]);
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cout<<"Suma ceruta este "<<sl-s2;

}

4. Explicatii
a) |
Varianta C/C++
#include<fstream.h>
#include<math.h>
ifstream f ("date.txt");
long k,x,y;
float z;
volid main ()
{
£>>k;
for (x=1;x<=sqrt (k/2) ; x++)
{z=sqgrt (k-x*x) ;
if (z==long(z))
cout<<x<<" "<<z<<endl;

}

readln(x,vy);

calcul (x,s1);

calcul (y+1,s2);

writeln ('Suma ceruta este ',sl-s2);
end.

Varianta PASCAL
Var k,x,y:longint;
z:real;
f:text;
begin
assign(f, 'date.txt');
reset (f);
readln (f, k) ;
for x:=1 to trunc(sqgrt(k div 2))
do

begin
z:=sqrt (k-x*x);
if (z=trunc(z)) then
writeln(x,' ',trunc(z));
end;

end.

b)Pentru a obtine un algoritm eficient ca timp de executie, vom impune cateva limitari
pentru valorile posibile ale lui x si y. Din faptul cix<=y si x*+y2=k rezultic ix este mai
mic decat radical din (k/2). Dacadiferen ta k-x’este p atrat perfect atunci avem o valoare
bunapentru y, adic dam g asit o solutie. Eficienta constain faptul ¢ avalorile pentru y sunt
deduse pe baza valorilor lui x, deci nu este necesarao parcurgere pentru y.

Varianta <97 neintensiv>

SUBIECTUL 11
4.
POP 1,3
PUSH 4 1,3,4
PUSH 6 1,3,4,6
POP 1,3,4
SUBIECTUL I1I
1.b)
2. agc, agf, agg
3.
Varianta C/C++ Varianta PASCAL
void suma (int x, int y, long &z) procedure suma (x,y:integer; var
{z=0; z:1long) ;
int i=x; var i:integer;
1f(1%2==1) i++; begin
for (;i<=y;i=1+2) z:=0;
z=z+1; i:=x;
} if (i mod 2=1) then
1:=1+1;
whi%@é%ﬁ=y) do
z:=z+1i;
1:=1+2;
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end;
end;
4.
a)
Varianta C/C++ Varianta PASCAL
gg%ggﬁ<gs;5 e txt" ; var p’ar%£§?g 10}00%1 ggé%Feger,
1nt all10001],b[10001], [lO]; f:text;
int n,i; n,i:integer;
void main () begin
{f>>n; assign(f, 'date.txt');
for(i=1;i<=n;i++) reset (f);
{f>>ali]; readln(f,n);
plali]l%10]++; for i:=1 to n do
} begin
for (i=1;1i<=9;i++) read (f,ali]);
plil=plil+pl[i-1]; Inc(plali] mod 10]);
end;
for (i=1;i<=n;i++) for i:=1 to 9 do
{blplali]%10]]=ali]; pli]:=pl[i]+pl[i-1];
plali]%10]--;
} for i:=1 to n do
for (i=1;i<=n; i++) begin
cout<<b[i]<<"™ "; blplali] mod 10]]:=alil;
} Dec(pl[a[i] mod 107);
end;
for i:=1 to n do
write (b[i]," ")
end.

D) Psmimtapling e Teisniaca sime S SXSEUHE QYA BILRR B SR BBH I SeaTa5e
Vom construi in vectorul p numarul de elemente care se terminacu fiecare cifr a si apoi
transformam vectorul p astfel incat p[i] sareprezinte poui tia unde trebuie agezat un element
cu ultima cifrai. Dup dfixarea unui element vom decrementa valoarea p[i] pentru a avea
pozitia urmatorului element cu ultima cifrdi. Elementele sunt a sezate pe locurile finale in
vectorul b si sunt apoi afisate. Algoritmul este liniar.

Varianta <98>
SUBIECTUL I

1.4
2. )
a)3
b) Algoritmul afigeazdcel mai mare num ar natural mai mic sau egal cu radical din n. Pentru

a se afisa 4 putem introduce orice valoare naturaladin intervalul [16,24].
c) citeste n (numar natural)

scrie [-J; |

d)
Varianta C/C++ Varianta Pascal
#include<fstream.h> var i,n:integer;
long i,n; begin
void main () readln (n) ;
{ cin>>n; i:=0;

while (i*i<=n) i++; while (i*i<=n) do
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cout<<i-1; i:=1i4+1;
} writeln(i-1);
end.

SUBIECTUL I1

1Y)

3. Vectorul nu poate avea decét 6 noduri. Vectorul de tatieste : 0 1 123 3
4.

Varianta C/C++ Varianta PASCAL
struct COLET type COLET=record
{ float cost; cost:real;
float masa; masa:real;
char expeditor[31]; expeditor:string[31];
}i end;
COLET x; var x:COLET;
begin
cin>>x.cost; readln (x.cost) ;
cin>>x.masa; readln (x.masa) ;
cin.get () ;
cin.get (x.expeditor, 31); readln (x.expeditor);
{writeln(x.cost:4:2,' ',xX.masa:4:2,"
', x.expeditor) ;}
end.
5.
Varianta C/C++ Varianta PASCAL
#include<fstream.h> var a:array[l..51,1..51] of integer;
int af[51]([51],1i,3,n,k; i,Jj,n,k:integer;
void main () begin
{ cin>>n; readln (n) ;
for (i=1;i<=n;i++) for i:=1 to n do
for (j=1;j<=n; j++) for j:=1 to n do
{alil[J]1=2%*k; begin
k++; alil[j]:=2*k;
} k:=k+1;
for (i=1;1i<=n;i++) end;
{for (j=1;3j<=n;j++) for i:=1 to n do
cout<<alil[jl<<"™ "; begin
cout<<endl; for j:=1 to n do
} write(al[i][3]," ")»
} writeln;
endend;
SUBIECTUL III
1. C)
2. {2} 5 {2,5} 5 {3}

3. Esenta acestei probleme constiin rezolvarea urm itoarei inecuatii de clasa a X-a: x*<y si
alegerea valorii naturale maxime a lui x. Ecuatia este echivalentacu k<log .y si de aici k
maxim este egal cu partea intreaga a logaritmului. Pentru situa tiile in care x este 0 sau 1,
precum si multe altele, problema nu are sens. Aceste cazuri au fost prezentate in cadrul
functiei numar, caz in care am returnat valoarea -1( cu sens de eroare).

Varianta C/C++ Varianta PASCAL

long numar (int x,long y) function
{ //daca x =1 si y=0 sau 1 problema | numar (x:integer;y:longint) :longint;
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nu are solutie
//daca x>=1 si y=0 problema nu
are solutie
//daca x=y=0 problema deasemeni
nu are sens
if (x==0)
if (y>=1) return 0;
else return -1; //eroare
else
if (x==1 )
if (y>=2) return 1;
else return -1;//eroare
else
if (y==0) return -1;
else

//eroare

return long(log(y)/log(x)):;

4.

a)

Varianta C/C++
#include<fstream.h>

$9868011,b[3001],n,m, 1,7, k1, k2, x;
ifstream f ("date.txt");
int par(long x)
{ return (x%2==0); }
void main ()
{ £>>n>>m;
for (i=1;i<=n;i++)
{f>>x%;
if (par(x))al++tkl]=x;
}
for (i=1;i<=m; i++)
{ £>>x;

if(par(x)) b[++tk2]=x;

i=1;
j=k2;
while (i<=k1l && j>=1)
if(alil<b[j])
{ cout<<alil<<"™ ";
i++;
}
else
{ cout<<b[jl<<" ";
J—=7

whilé (i<=k1)
{ cout<alil<g" ";
i++;
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var rez:integer;
begin
{daca x =1 si y=0 sau 1 problema
are solutie
daca x>=1 si y=0 problema nu are
solutie
daca x=y=0 problema deasemeni nu
are sens
}
if (x=0) then
if (y>=1) then
rez:=0
else
rez:=-1 {eroare}
else
if (x=1) then
if (y>=2)
rez:=1

then

elsg@lse rez:=-1 {eroare}
if (y=0) then
rez:=-1
else
rez:= trunc(ln(y)/1ln(x));
numar:=rez;
end;

{eroare}

Varianta PASCAL

var f:text;

AR ET5aH I T r2 70 h Qe pteger)
function par(x:longint) :integer;
begin

if (x mod 2=0)
par:=1
else par:=0;
end;
begin
assign(f, 'date.txt');
reset (f);
readln (f,m,n) ;
for i:=1 to n do

then

begin
read (f, x);
if (par(x)=1)
begin
kl:=k1+1;
alkl] :=x;
end;
end;

then

for i:=1 to m do
begin
read (f, x) ;

if&@@gﬂx)zl) then
k2:=k2+1;
b[k2] :=x;

nu
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} end;
while (3>=1) end;
{ cout<<b[jl<<" "; i:=1;
j——7 j:=k2;
} while (i<=kl) and (j>=1) do
} if(al[i]l<b[j]) then
begin
write(al[i]l," ");
1:=1i+1;
end
else
begin
write(b[j],"' ");
j:=J-1;
end;
while (i<=kl) do
begin
write(al[il,"' ");

endj=1+1;
while (§>=1) do
begin
write (b[3],"' ");
J:=3-1;
end;
end.
b. Eficienta ca timp de executie se obtine aplicand algoritmul clasic de interclasare a 2
vectori, singura modificare fiind aceea cavectorii sunt parcur si din “directii” diferite (unul
de la pozitia 1 iar celdlalt de la pozitia k2). Pentru a avea si eficientddin punct de vedere al

spatiului de memorie utilizat, am memorat in cei doi vectori doar elementele pare ; primul

tablou avand Klnumere pare iar al doilea K2.

Varianta <98 neintensiv>

SUBIECTUL II1
4.
a)
Varianta C/C++ Varianta PASCAL
#include<fstream.h> var a:array[0..9] of integer;
ifstream f ("date.txt"); i,k,x:integer;
int a[l10]; f:text;
FBEJImELEA) begin
{ while (not eof (f)) do
while (£>>x) begin

alx]++; read(f, x);
for (i=0;1<=9;i++) Inc(al[x]);

for(k=1;k<=a[i];k++) end;

cout<<i<" "; for i:=0 to 9 do
} for k:=1 to a[i] do
write(i,"' ');
end

b. Eficienta ca timp de executie este datade faptul ¢ anu este utilizat nici un algoritm de
sortare i mai mult, nici nu sunt memorate elementele citite. Astfel este utilizat un vector cu
10 componente, fiecare element valori posibile din sirul dat. Pentru fiecare element nou
vom incrementa pe pozitia egaldcu elementul citit. Urmeaz dafi sarea componentelor aflate
pe pozitiile 0,1,...,9 de un numar de ori egal cu a[0],a[1]....,a[9].
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Varianta <99>
SUBIECTUL I
1. d)
2.

B) & poate fi 1,3, 5,7, 9

c)
citeste x ; (X numar natural)
p=(4"x)%10;
scrie p;

Obs: Prin 4*x am notat 4 la puterea x.
Pentru x suficient de mare (natural) algoritmul nu oferarezultatul corect (dep asire de tip).
Este recomandatd varianta n care sunt calculate puterile lui 4 in func tie de forma

dXpoaartithy &ifra 6, iar 4 >**'are ultima cifra 4.
Asadar, varianta corecta si eficientaeste urm atoarea :
Citeste X ; (x numar natural)
daca x numar par

Scrie 6
altfel

Scrie 4
d)
Varianta C/C++ Varianta Pascal
#include<fstream.h> var x:longint;
void main() begin
{unsigned long x; readIn(x);
cin>>Xx; if(x mod 2=0) then
1f(x%2==0) cout<<6; writeln(6)
else cout<<4; else
} writeln(4);

end.

SUBIECTUL II
1. d)
2 a)

3. Consideram graful format din muchiile (1,2),(1,3),(4,5). Varfurile 2,3,4,5 au gradul 1.
Matricea de adiacentaeste :

01100
10000
10000
00001
00010
4,
1 3 5
EL 3 5
AD 4 3 5 4
AD 6 3 5 4 6
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5. Explicatii

Vom parcurge doar yona de sub diagonala principalda matricei. Fiecare element va fi egal
cu numarul de ordine al liniei pe care se afla. (a[i][j]=1) Elementele de deasupra diagonalei

principale vor fi egale cu numarul de ordine al coloanei pe care se afla(a[j][i]=1).

Varianta C/C++
#include<fstream.h>
int af[51][51],n,1i,3;

vold main ()
{ do{cin>>n; }while (n<=0 ||

for (i=1;i<=n;i++)
for (§=1;j<=1i;j++)
alil[jl=aljl[i]=1;
for (i=1;i<=n;i++)

U forddedledtepidtedn ,

cout<<endl;
}
}
SUBIECTUL III
1. a)
2. wt si zy

3. Explicatii

Numarul k este convertit in sir de caractere pentru a permite eliminarea simplda primei ,
respectiv ultimei cifre din sir. Conditia ca cifrele numarului safie nenule este astfel inutil &.

n>50) ;

Varianta PASCAL

var a:array [1..51,1..51]of integer;

n,i,j:integer;
begin
repeat
readln (n) ;
until (n>0) and (n<=50);

for 1:=1 to n do
for j:=1 to i do
begin
alil [§]:=1i;
aljlli]:=1i;
fore§qél to n do
begin
for j:=1 to n do
write(al[i][3]," ")»
writeln;
end;
end.

Sirul obtinut dupaelimin ari este convertit in numar.

Varianta C/C++
#include<fstream.h>
#include<stdlib.h>
#include<string.h>
char s[10];

void nr (long &k)

{ ltoa(k,s,10);

SEEERYdR ST i=\or;
k=atol (s);

}

void main ()

{ long n=12438;
nr(n) ;
cout<<n;

4.

Varianta PASCAL
var s:string[10];
n:longint;
procedure nr (var k:longint);
var 1,cod:integer;
begin
str(k,s);

4eTERRYEN SN,
delete(s,1,1)
val (s, k,cod) ;
end;

r

begin
n:=1243978;
nr(n);
writeln (n);
end.

PTG thnsta in determinarea subsecven tei maximale de elemente cu o anumita
proprietate (in cazul nostru alternarea paritatii).
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Varianta C/C++ Varianta PASCAL
#include<fstream.h> var f:text;
long a[3001],n,1i,pmax,lmax,1l,p,x; ararray[1l..3001] of longint;
ifstream f ("date.txt"); n,i,pmax,lmax,1l,p,x:integer;
void main () begin
{ while (f>>x) assign(f, 'date.txt');
{n++; while (not eof (f)) do
aln]=x; begin
} read (f, x);
n:=n+1;
pmax=1; a[n] :=x;
Imax=0; end;
for(int i=1l;i<=n;i++) pmax:=1;
{p=1i; Imax:=0;
1=1;
while((a[i]+a[i+1l])%2==1 && i:=1;
(i<=nT1£L+; wgééﬁn(i<=n) do
1++; p:=i;
} 1:=1;
if (1>1lmax)
{pmax=p; while((af[i]l+a[i+1l]) mod 2=1) and
Ilmax=1; (i<=n-1) do
} begin
} i:=1i+1;
cout<<endl; 1:=1+1;
for (i=pmax; i<=lmax+pmax-1;i++) end;
cout<<ali]l<<"™ ";
if (1>1lmax) then
} begin
pmax:=p;
Imax:=1;
end;
inc (1) ;
end;
writeln;

for i:=pmax to lmax+tpmax-1 do
write(al[il,"' ");
end.

b.)

Eficienta din punct de vedere a timpului de executie, constdintr-o singur dparcurgere a
elementelor tabloului, adicaun algoritm de complexitate O(n) . o
Pentru fiecare element avem o secventade lungime cel pu tin 1 care incepe de la pozitia
respectiva. Cat timp elementul urmator are paritate diferitdfa tdde anteriorul s du, marim
lungimea subsecventei si trecem la elementul urmator.

In cazul in care gisim 2 elemente vecine cu aceeasi paritate, secventa nu mai poate fi
maritd; vom compara lungimea secventei curente cu lungimea maximadeterminat apan ain
acel moment si eventual actualizim lungimea maxima si pozitia acesteia pmax. Parcurgerea
continudcu elementul urm ator care face parte dintr-o noudsubsecven tade lungime cel
putin 1. Dupaparcurgerea tutror elementelor vectorului vom avea in variabila Imax si pmax
lungimea respectiv pozitia de inceput a subsecventei cerute (solutia problemei) .
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SUBIECTUL I
1. b)

JUBIECTUL 111
a.)Explicatii

Varianta <99 neintensiv>

Problema constd in determinarea subsecven tei maximale de elemente cu o anumita
proprietate (in cazul nostru alternarea paritatii).

Varianta C/C++
#include<fstream.h>
ifstream f ("date.txt");
long a[l001],x;
int i,j,n,k,poz[1001];
void sortare(long v[1001], int n)
{ for(int i=1;i<=n-1;i++)
{long min=v[i];
int poz=i;
for (int J=i+1;j<=n;j++)
if(v[jl<min)
{ min=v[j];
poz=j;
}
v poz]l=vI[i];
v[i]=min;
}

}
void afis 0 (int p)

b for (int, jeligearpint+)
}
void main ()
{
f>>n;
for (i=1;i<=n;i++)
{f>>x%;
if (x>0)
{kt++;
alkl=x;
pozlk]=1i;
}

sortare(a, k) ;
for (i=1;i<=k;i++)
{afis O (poz[i]-poz[i-1]-1);
cout<<a[i]<<" ";
}
afis 0 (n-poz[k]);
}

Varianta PASCAL
type vector=array[l..1001] of
longint;
var f:text;
x:longint;
a:vector;
i,Jj,n,k:integer;
poz:array[l..1001]of integer;

procedure sortare (v:vector;

n:integer);

var 1i,J,poz:integer;
min:longint;

begin
for i:=1 to n-1 do
begin
min:=v[i];
poz:=i;

for j:=i+1 to n do

%£§¥$;]<min) then

min:=v[j];
poz:=7;
end;
vipoz]:=vI[i];
v[i] :=min;
end;
end;

procedure afis 0 (p:integer);
var i:integer;

begin
for i:=1 to p do
write(0,"' ");
end;
begin
assign(f, 'date.txt');
reset (f);

readln (f,n);
for i:=1 to n do
begin
read (f, x);
if (x>0) then

beghp (k) ;
alk] :=x;
pozl[k]:=1i;
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b.)

end;
end;
sortare (a, k) ;

for i:=1 to k do
begin
afis 0(
write (a

end;
afis 0 (n-poz[k]);
end.

poz[i]l-poz[i-1]1-1);
(i1, ")»

Eficienta din punct de vedere a spatiului de memorie se datoreazafaptului ¢ anu vor fi
memorate decat valorile ce urmeazaa fi ordonate, adic acele strict pozitive. Simultan cu
memorarea acestor valori vom memora si pozitia acestuia in fisier, adicanum arul de ordine
din fisier. Afigarea valorilor 0 in locul celor negative se deduce pe baza pozitiilor a doua

numere pozitive aliturate din sirul ordonat crescator.

SUBIECTUL 1

1. a.)

2.

a) 1

b) 106, 997
c)

Varianta C/C++

#include<fstream.h>
void main ()

{long a;
int b;
cin>>a;
do
{b=0;
while (a)
{b=b+a%10;
a=a/10;
}
a=b;
}while (a>=10) ;
cout<<b;

}

Varianta Pascal
var f:text;
a:longint;
b:integer;
begin
readln (a) ;
repeat
b:=0;
while (a<>0) do
begin
b:=b+a mod 10;
a:=a div 10;
end;
a:=b;
until (a<10);
writeln (b) ;
end.

d) citeste a ; (a numar natural mai mic ca 10°)

b<«0;
cat timp (a>0 sau b>=10)
{ b—b+a%10;
a«[a/10];
daca(b>=10)

dQQ&@ZO)
b=0;
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¥

scrie b;
SUBIECTUL II

1. d)

2. a)

3. 2,4,6
4.

Varianta C/C++

Strchr(e,’+’) reprezinta sirul

4 + 7 3 ”

Strchr(e,’+’)+2 reprezinta sirul
”3"” care este copiat peste e.

5. Explicatii

Varianta PASCAL

e=' 3"

Vom testa pentru fiecare element din matrice dac to 1 vecinii acestuia sunt strict mai mici
decat el. (doar vecinii care fac parte din matrice). a ¢

Varianta C/C++
#include<fstream.h>
#include<string.h>
#include<stdlib.h>
ifstream f ("mat.in");
long af[101][1017];

int n,i,J;

int verifica(int i,int 3j)
{ //verifica daca elementul
ali] [J]

// este strict mai mic decat
vecinii lui

long x=alill[]j];

if ((i+1<=n) &&
(x>=al[i+1][]J]))return O;
if((i-1>=1)&& (x>=ali-
11[3]1))return O;

if ((§-1>=1)&& (x>=a[i][j-
1]1))return O;

if ((jJ+1<=n) &&

(x>=a[i] [j+1]))return O;

return 1;

%oid main ()
{ do{cin>>n; }while (n<=1
for (int i=1;i<=n;i++)
for (int j=1;j<=n;j++)
cin>>alil (3]

| In>=100) ;

for(i=1;1i<=n;i++)
for (j=1;j<=n;j++)
if (verifical(i,j)==1)
cout<<al[i] [FI<<" ";

Varianta PASCAL
var a:array([1l..101,1..101]
i,J,n:integer;

of longin

function

t;

verifica(i:integer;j:integer) :integer;

var x:longint;
rez:integer;

begin

{verifica daca elementul al[i][7]

este strict mai mic decat vecinii
lui}
rez:=1;
i1f ((i+1<=n)
rez:=0;
1f((1i-1>=1)
rez:=0;
if ((j-1>=1)
rez:=0;
if ((j+1<=n)
rez:=0;

and (x>=af[i+1][j])) then

and (x>=a[i-1]1[7J1])) then

and (x>=af[i][j-1]1)) then

and (x>=al[i][Jj+1])) then

verifica:=rez;
end;

begin
repeat
readln (n) ;
until ((n>1) and (n<100));
for i:=1 to n do
for j:=1 to n do
read(ali]l [J]);

for i:=1 to n do
for j:=1 to n do
if (verifica(i,j)=1) then
write(al[i][3]," ")»
writeln;
end.
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SUBIECTUL I1I
1. b)

2. 531024
3.

Varianta C/C++
void schimb (long &x,long &y)
{long aux=x;x=y;y=aux; }

void ordonare (long &x,long &y, long
&2z)
{ if(x>y) schimb(x,vVy);
if (x>z) schimb(x,z);
if (y>z) schimb(y, z);
}
int divizor(long a,long b,long c)
{ ordonare(a,b,c);

int nr=0;
if (b%a+c%a ==0) nr=1;

for (long d=a/2;d>=1;d--)
if (a%d + b%d + c%d ==0)
{nr++;
cout<<d<s<" ";
}

return nr;

4. Explicatii
a.)

Varianta G4c+dam. h>
#include<stdlib.h>
#include<string.h>

ifstream f("sir.txt");
char
s1[5001],s2[5001]1,k[5001],s[5001];
int x,p;
volid citire ()

{E£>>x>>p;

f.get();

f.get (k,5001);

f.close();

void rezolvare ()
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Varianta PASCAL

procedure schimb (var
x:longint;y:longint);
var aux:longint;
begin
aux:=x;
X:=y;
y:=aux;
end;
procedure ordonare( var
X,y,z:longint) ;
begin
HEGZY) Hhen sehimRin Y
if (y>z) then schimb(y,z);
end;
function divizor (
a,b,c:longint) :integer;
var nr:integer;
d:longint;
begin
ordonare(a,b,c);
nr:=0;
if (b mod a+c mod a)=0 then
nr:=1;
for d:=a div 2 downto 1 do
if(a mod d + b mod d + ¢ mod
=0) then

begin
nr:=nr+1;
write(d,"' ");
end;
divizor:=nr;
end;
Yarianta PASCAL

sl,s2,sir,s:string[255];
x, k:word;

procedure rezolvare();

begin
str(x,sl);
str(x+1,s2);

while (sir<>s2) do
begin

s:=s2+sl;
sl:=copy(s2,1,length(s2));
s2:=copy(s,1,length(s));
end;
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{ ltoa(x,s1,10); writeln(sl);
ltoa(x+1,s2,10); end;

while (strcmp (k,s2)) begin
{ strcpy(s,s2); assign(f, 'sir.txt'); reset(f);
strcat(s,sl); readln (f, x, k) ;
strcpy(sl,s2); readln (f, sir);
strcpy(s2,s); rezolvare () ;
} end.
cout<<sl<<endl;
}
void main ()
{
citire();
rezolvare () ;
}
b.)In variabilele s1 si s2 am memorat primii 2 termeni ai sirului ce urmeazaa fi construit.

Urmatorul termen al sirului se obtine prin concatenarea sirului s1 la s2. De aceea au fost

folosite sirurile de caractere. Fiecare nou termen al girului este testat cu girul cautat.
Eficienta din punct de vedere a memoriei utilizate constain faptul ¢ anu € nevoie

memorarea tuturor sirurilor construite, ci doar a ultimilor doudpe baza ¢ arora se poate
construi un termen nou.

Eficienta din punct de vedere a timpului de executie provine din faptul cdvor fi construite
elementele sirului o singuradat a.(Problema este asemanatoare cu determinarea celui de-al
n-lea termen din sirul lui fibbonaci). Dacatermenul c dutat este gasit, atunci nu mai este
necesaraconstrurea celorlalte elemente (enun tul problemei asiguraexisten ta solutiei).
Complexitatea este O(n), unde n este numarul de ordine, 1n sirul definit in enunt, al

termenului care trebuie determinat.

SUBIECTUL 11
1. d)
2. a)
4.

Varianta C/C++
etstrlen(e)-1 reprezinta sirul ”3”
care este copiat peste e.

P ipiteag
a)

Varianta C/C++
#include<fstream.h>
ifstream f ("bac.txt"):;
long x,a,b;
int poza,pozb,nr;
void main ()
{ do
{f>>x;nr++;
lwhile (x%2==0) ;
dg X;poza=nr;
{f>>x;nr++;
}while (x%2==0);

Varianta <100 neintensiv>

Varianta PASCAL
\ 3 14

Varianta PASCAL
var f:text;
x,a,b:longint;
poza,pozb,nr:integer;
begin
assign(f, '"bac.txt');
reset (f);
repeat
read (f, x);
nr:=nr+1;
until (x mod 2=1);
a:=x;
poza:=nr;
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b=x;pozb=nr;

while (£>>x)

repeat
read (f, x);
nr:=nr+1;

{ nr++; until (x mod 2=1);
if (x%2==1) b:=x;
{a=b; pozb:=nr;
b=x;
poza=pozb; while (not eof (f)) do
pozb=nr; begin
} read (f, x) ;

} nr:=nr+1;
cout<<a<<" are numar de if(x mod 2=1) then
ordine"<<poza; begin
} a:=b;

b:=x;
poza:=pozb;
pozb:=nr;
end;

wr€B€ia,' are numar de ordine
'lpoza) ’
end.

b.) Vom citi din fisier numerele faraa le memora si vom determina primele 2 numere
impare si pozitia lor in cadrul sirului. (enuntul asiguraexisten ta a cel putin 2 astfel de
numere). Pentru fiecare numar impar nou vom actualiza valorile si pozitiile ultimilor 2
numere impare.

Algoritmul este eficient din punct de vedere a memoriei deoarece nu utilizeazadecat cateva
variabile(nu se folosesc tablouri pentru stocarea elementelor) .

Algoritmul este liniar, adicadintr-o singur aparcurgere se ob tin rezultatele dorite. (O(n))

unde n este numarul elementelor din figier.
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