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praqtikuli mecadineoba # 1  

praqtikuli mecadineobis Temebi:  
• gamosaxulebis Cawera C++-ze 
• gamosaxulebis tipis gansazRvra 
• monacemTa ZiriTadi tipebi 
• ariTmetikuli operatorebi 
• gamosaxulebis mniSvnelobis gamoTvla da tipis dadgena.  

  
masala damoukideblad gacnobisaTvis: 
1. ricxvebisa da gamosaxulebebis (cxrilis marcxena sveti) C++-ze Caweris (cxrilis 

marj vena sveti) nimuSebi:  
 

# gamosaxuleba gamosaxuleba C++-ze 
1 0, 3845   0.3845 

2 
6
1  0.166667 

3 
4

18
−  -4.5 

4 -257,325   -257.325 

5 0,0000568 5.68e-005 
6 ba 723 −  3*a-72*b 
7 xy9−  -9*x*y  
8 25,46,0 +n  0.6*n+4.25 
9 132 2 −+ cb  2*b*b+3*c-1 

10 6548 23 +−+− mmm  -8*m*m*m+4*m*m-5*m+6 

11 )(8,025,1 2 ybay −+  1.25*a*y*y +0.8*(b-y) 

12 22 549 baba +−  9*a*a-4*a*b+5*b*b 

13 )85,4)(25( nknk −+  (5*k+2*n)*(k-4.85*n) 

14 2)( ba −  
(a-b)*(a-b)  

an      a*a-2*a*b+b*b  
15 3)(7)( yxyx +−−  (x-y)-7*(x+y)*(x+y)*(x+y) 

16 
ab

ba 184,0−
 (a-0.184*b)/(a*b) 

17 [ ]
z
yyxz ⋅++− 1)(712  (12*z-7*(x+y)+1)*y/z 

18 
ba
da

cb
ab

+
+

−
+

 a*b/(b+c)-(a+d)/(a+b) 

 
2. C++-ze Cawerili gamosaxulebebis (cxrilis marcxena sveti) Cveulebrivi formiT 

Caweris nimuSebi: 
 

# gamosaxuleba C++-ze gamosaxuleba  
1 0.25*x*x+4*x*y+3.7*y*y 22 7,3425,0 yxyx ++  

2 k*m/(5*m-2*k) 
km

km
25 −

 

3 (a+c)/x*y+z/(b+x) 
xb

z
x

yca
+

+
+ )(  
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4 d/(a*b)+(b+a)/d 
d

ab
ab
d +

+  

5 d/a*b+(b+a)/d 
d

ab
a
db +

+  

6 (a*b/5-27*(c+d))/(0.43*n) 
n

dcab

43,0

)(27
5

+−
 

 
3. zogierTi saWiro formula: 

1) samkuTxedis farTobi: 
2

ahS = , sadac a samkuTxedis gverdia, h ki masze daSvebuli 

simaRle. 
2) wris farTobi: 2RS π= , sadac R  wris radiusia. 
3) wrewiris sigrZe: RL π2= . 
4) marTkuTxedis farTobi da perimetri: abS =  da )( baP += 2 , sadac a da b 

marTkuTxedis gverdebia. 
5) kvadratis farTobi da perimetri: 2xS =  da xP 4= , sadac x kvadratis gverdia.  

 
saauditorio samuSao: 

1. CawereT C++-ze Semdegi ricxvebi da gamosaxulebebi: 

a) 1542; -67281;  
4

17
− ; 

5
29 ;   

b) 36,2247;  -0,0000892 - fiqsirebuli wertiliT da samecniero formiT  

g)   75,543 ++ ba ; 23,2)(9 −+− yx ; 232 825 aabc +− ; )(36)(75,0 nmnk ++− ;  
   ])(5,3)(23[ xyyxx −−+ ; 

d) 
15

ba − ;    
uz

zu 4,3+−
;     

y
xkn

x
y

24
73)( −− ;     

))((
)()(

mkxy
yxmyxk

+−
++−

;   
cd

cddc

−

−
+

− 8
3 . 

2. C++-ze Cawerili gamosaxulebebi CawereT Cveulebrivi formiT: 

a) -4.38*a+123.5*b;     b) 1/(x*y)–7*y*y;     g) (n-m)/(2*m+1.5*n);  
d)  0.009*(2*(a+b)–a*b*b);    e) -d+2*(3*(a+b)+c);   
v) 5.3/(1.9*(a-c)+d))+b;       z) -36*x/(y*y+x*y+x*x);  
T) u/(z-0.3*u)-0.05/u*z;       i)  9.2*(k-2*n)/k–7.9/((n+1)*(n-2)+3). 

3. gaakeTeT ganacxadi C++-is zogierTi tipis cvladze da ganacxadSive moaxdineT 
cvladebis inicializeba (sawyisi mniSvnelobebis miniWeba): 

   string name = "Giorgi"; 
   int age = 17; 
   double consult_time = 15.30; 
   char decimal_point = '.'; 
   bool is_odd = true;  

string name("Giorgi"); 
   int age(17); 
   double consult_time(15.30); 
   char decimal_point('.'); 
   bool is_odd(true);  

4. cvladebis mniSvnelobebis mixedviT gansazRvreT maTi tipi  
a) 0.000745;  b) 'A'; g) "I’m a first year student"; d) '?';               
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e) false;  v) -3275;  z) true;  T) 492.0275;                                
i)  "The C++ Programming Language"; k)  9.  

5. gamoTvaleT C++-ze Cawerili Semdegi gamosaxulebebis mniSvnelobebi: 

a) n/2, Tu mocemuli gvaqvs ganacxadi int n = 7;  
b) k/2, Tu mocemuli gvaqvs ganacxadi double k = 7; 
g) 7%2;  d) –12%3;  e) –(10%4).  

6. gansazRvreT C++-ze Cawerili gamosaxulebis tipi (mTeli Tu namdvili) 

   a)  (4-9)*5;  b) 3+2.5;  g) 25/4;  d) 25./4;  e) 19%4;  v) -1.5*(7+3). 

 
damoukidebeli samuSao: 

1. CawereT C++-ze Semdegi ricxvebi da gamosaxulebebi:  

1) a) -6750;  b) -π;  g) 0,04;  d) 921,054;  e) -0,000075; 
2) a) 10x;  b) y+48;  g) 3,25a-14b;  d) 42p2-8;  e) c3; 

3) a) 
3

ab −
; b) (x+y)2;  g) 22 dcdc ++ ;  d) -5ax2+4,25bx-3c;   

4) a) 
k

mn
mn
k

+ ; b) 
ba

y
y

ba
+

+
− 2

1

; g) ( )( )2
2

2
2

2
1

2
1 yxyx −+ ; d) )(

9
cb

a
bc

−
+

; 

   e)  [ ] zqpqp )(5)(3 ++− ; v) 2,7{x+[(x-2y)2+5,09y]}; z) 
1

1
2

2

−
+

a
a )(

; 

5) a) 
1

21
3

2

+
+−

y
yy

;  b) 
abbac −+ 3

1
;  g) 

mn
mn

−

+
11

;  d) 

yx

yx
11

10
+

+
;  e) 

ca
bc

db
ca

+
−

+
−

− ;  

6) a) 
cd

bcad
d

dc
b

ba −
+

+
+

− 2 ;  b) ( )
2

2

2

2

9)(7
yz

yz
y

zy +
+

−
;  g) 

m
nm
nm

nm

+
−

−
+

5
.   

2. C++-ze Cawerili gamosaxulebebi CawereT Cveulebrivi formiT: 
a) k*n/(n+k);  b) x-y/3*z;  g) a*b/(c-a)*(b+c);   
d) (12*t*(x+y)-z*p)/d;  e) m/(6*(k-n)+(3*m-n)/k);    
v)  (5.4*(a*a+b)-d)/b*b*d;   z) 0.06*(a-b)*(a-b)/((a+b)*(a+b)-1.25);              
T) (c/(b+d)-8*a)/(a/(d-b)+b/a*c). 

3. CawereT C++-ze formulebi (ix. masala damoukideblad gacnobisaTvis, punqti 3) 

4. cvladebis mniSvnelobebis mixedviT gansazRvreT maTi tipi  

    a) 'a';  b) -27;  g) true;  d) "I study C++";  e) -101.0037;  v) '9';  
 z) false;  T) 50074;  i)  3.14159;  k)"Bjarne Stroustrup".                          

5. gansazRvreT C++-ze Cawerili gamosaxulebebis mniSvneloba da tipi: 
   a) (3+7.)*12; 

b) c/5+8.35,  Tu c mTeli ricxvia da udris 15-s; 
g) (14%3+2)/5; 
d) (a+b+c)/3,  Tu mocemuli gvaqvs aRwera int a=2, b=1, c=4; 
e) (m+n)/2.0,  Tu mocemuli gvaqvs aRwera int n=3, m=4; 
v)  14-x/4,  Tu x namdvili ricxvia da udris 9-s. 
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laboratoriuli mecadineoba # 1 
 
laboratoriuli samuSaos gegma: 

1. daprogramebis integrirebuli garemos gacnoba (20 wT) 
2. martivi amocanebis akrefa, gamarTva, Sesruleba, damaxsovreba (Senaxva) (30 wT) 

 
daprogramebis integrirebuli garemos gacnoba  
• gaaaqtiureT Visual C++ 2010-ის garemo. 
• SeqmeniT axali proeqti (gza: Start Page -> New Project -> Win32,  da 

Win32-Si gavaaqtiuroT Win32 Console Application), Name velSi akrifeT 
proeqtis saxeli, magaliaTad A da daaWireT OK Rilaks (an Enter -s). gamosul 
Win32 Application Wizard fanj ris Next Rilakze daWeriT gadadiT 
Application Settings fanj araSi, moniSneT Tviseba Empty Project da 
daaWireT Rilaks Finish.   

• CamoSaleT View meniu da airCieT Solution Explorer.  gaxsnil Solution 
Explorer fanj araSi gavxsnaT Source Files saqaRaldis konteqsturi meniu 
(Tagvis marj vena RilakiT). airCieT  Add -> New Item -> C++ File(.cpp), 
Name velSi akrifeT programis saxeli, magaliTad prog1 da daaWireT Add 
Rilaks (an Enter -s). 

• gaixsneba teqsturi fanj ara saxeliT prog1.cpp, romelSic unda akrifoT Tqveni 
programis kodi. 

• akrefili kodis gaSvebisTvis: build meniuSi irCevT build solution, Semdeg, 
Tu Secdomebis sia carielia, miRebuli Sedegebis ekranze gamotanisTvis,  Debug 
menius CamonaTvalSi airCieT Start Without Debugging. kompileris kiTxvaze, 
gvinda Tu ara programis gamarTva, upasuxeT dadebiTad. Sedegad miiRebT pasuxs 
Sav fanj araSi (konsolSi).  
SeniSvna:  programis gaSveba SeiZleba sxvadasxvanairad. Tu romelime sxva gzas 
iyenebT, maSin programaSi unda gaaaqtiuroT dakomentirebuli 
//system("PAUSE"); Setyobineba.  

 
laboratoriuli samuSao: 

amocana 1: dabeWdeT ekranze Tqveni saxeli da gvari. programas daurTeT sawyisi 
komentarebi. 

Sesabamis C++-programas aqvs saxe: 
///////////////////////////////////////// 
// ავტორი: 
// პროგრამა: სტუდენტის ვინაობის ბეჭდვა  
// თარიღი: 06/20/2011 
///////////////////////////////////////// 
#include <iostream> 
using namespace std; 
int main() 
{ 
   cout<<"me var . . .\n"; 
   //system("PAUSE"); 
   return 0; 
} 
davaleba: 
a) SeitaneT programaSi cvlileba: dabeWdeT saxeli, gvari da misamarTi.  
b) saxeli, gvari da misamarTi dabeWdeT cal-calke striqonze. 
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g) CasviT gamosatani teqstis – misamarTis – boloSi da Semdeg SuaSi rigrigobiT 
simboloebi: \n, \a, \t, \b, \r. TiToeul SemTxvevaSi gauSviT programa da 
gaaanalizeT Sedegi. 

amocana 2:L mocemuli mTeli n ricxvisTvis dabeWdeT misi mexuTedis mTeli nawili   
da zusti mniSvneloba.  

Sesabamis C++-programas aqvs saxe:  
//////////////////////////////////////////////// 
// ავტორი: 
// პროგრამა: მთელი n რიცხვის მეხუთედის ბეჭდვა  
// თარიღი: 06/20/2011 
//////////////////////////////////////////////// 
#include <iostream> 
using namespace std; 
int main() 
{ 
   int n =4; 
   cout<< n/5 <<endl; 
   cout<< n/5. <<endl; 
   system("PAUSE"); 
   return 0; 
} 
davaleba: 
a) SeasruleT programa da axseniT miRebuli Sedegi.  
b) programa gauSviT n–is Semdegi mniSvnelobebisTvis: 9, 17, 33 da gaaanalizeT 

Sedegebi. 

amocana 3. mocemuli namdvili d ricxvisTvis dabeWdeT misi mecxredi. 
 
damoukidebeli samuSao: 

1. dawereT programa, romelic ekranze gamoitans Semdeg teqsts: 
gaiRime! gaiRime! gaiRime! 

            gaiRime! gaiRime!  
            gaiRime! 

2. dawereT programa, romelic mocemuli mTeli a ricxvisTvis dabeWdavs misi mesamedis 
mTel nawils da zusts mniSvneloba.s. programa SeasruleT a–s Semdegi 
mniSvnelobebisTvis: 2, 10, 25 da axseniT miRebuli Sedegebi. 
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praqtikuli mecadineoba # 2 

praqtikuli mecadineobis Temebi:  
• standartuli tipis cvladebis beWdva 
• ariTmetikuli da Sedarebis operatorebi  

 
masala damoukideblad gacnobisaTvis: 
1. standartuli tipis cvladebis beWdvis nimuSebi:  

# programis fragmenti Sedegi 
1 cout <<1111<<5555<<"AAAA"; 11115555AAAA 

2 cout<<1111<<endl<<5555<<endl<<"AAAA"<<endl; 
1111 
5555 
AAAA 

3 cout<<11.11<<endl<<false<<endl<<true<<endl<<'a'<<endl; 

11.11 
0 
1 
a 

4 double d = 12.00357; 
cout<< d <<endl<< 'd'<<endl; 

12.0036 
d 

5 int a = 1111; 
cout<< 'a' <<endl<<a<<endl; 

a 
1111 

SeniSvna: aq da qvemoT, imisaTvis rom vnaxoT programis fragmentis Sedegi, igi unda 
SevavsoT srul programul kodamde. magaliTad, mexuTe fragmentisTvis unda 
davweroT:  

#include <iostream> 
using namespace std; 
int main() 
{   
    int a = 1111; 
    cout<< 'a' <<endl<<a<<endl; 

 
  //system("pause"); 

    return 0; 
} 
xolo sxva nimuSebSi SevcvaloT erTi fragmenti meoreTi.   
 
2. operatorebis gamoyenebis nimuSebi: 

# programis fragmenti Sedegi 

1 
int b = 2; 
b+=3; 
cout<<"b gaxda "<<b<<endl; 

b gaxda 5 

2 
double k =5.0148; 
k+=6;   
cout<<"k udris "<<k<<endl; 

k udris 11.0148 

3 

int b =2; double p =2.5; 
b*=2;  p*=2; 
cout<<"b udris "<<b<<endl 
    <<"p udris "<<p<<endl; 

b udris 4 
p udris 5 

4 

int n =20; double q =-25; 
n/=6;  q/=6; 
cout<<"n udris "<<n<<endl 
     <<"q udris "<<q<<endl; 

n udris 3 
q udris -4.16667 

5 int c =15; c udris 6 
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c%=9;   
cout<<"c udris "<<c<<endl; 

6 
string name = "George"; 
cout<< name <<endl; 
cout<< name + ' ' + "Lukas"<<endl; 

George 
George Lukas 

7 
string name = "George"; 
name+=" Lukas"; 
cout<< name<<endl; 

George Lukas 

8 
char c = 'F'; 
c+=1; 
cout<< c<<endl; 

G 

9 

int m = 11;   
cout<<m++<<endl; 
cout<<m<<endl; 
cout<<++m<<endl<<m<<endl; 

11 
12 
13 
13 

10 

char c = 'A'; 
cout<<c++; 
cout<<c; 
cout<<++c<<c<<endl; 

ABCC 

3. rogor muSaobs Sedarebis operatorebi 

# programis fragmenti Sedegi 
1 cout<< (37 == 42) <<endl; 0   // mcdari  
2 cout<< (25 > 17) <<endl; 1   // WeSmariti   

3 int x =7, y =5; 
cout<< (x >= y) <<endl; 1   // WeSmariti   

4 int a =55, b =15; 
cout<< (a <= b) <<endl; 0   // mcdari   

5 string name = "George"; 
cout<<(name == "George")<<endl; 1   // WeSmariti   

6 string name = "George"; 
cout<<(name != "George")<<endl; 0   // mcdari   

7 double p =1.051, q =1.05; 
cout<< (p > q) <<endl; 1   // WeSmariti 

8 double x =-0.000045, y =-0.0045; 
cout<< (x <= y) <<endl; 0   // mcdari 

 
saauditorio samuSao: 

1. ipoveT m cvladis mniSvneloba, Tu mocemuli gvaqvs ganacxadi int m =4; 

a) m +=5; b) m *=10; g) m -=6;  d) m /=8; e) m %=5; 

2. ipoveT c cvladis mniSvneloba, Tu mocemuli gvaqvs ganacxadi char c ='K'; 

a) c +=5;  b) c -=5; g) c ='M'; d) --c; 

3. ipoveT s cvladis mniSvneloba, Tu gvaqvs ganacxadi string s ="String";  

a) s +=" AAAA";  b) s = s+' '+"AAAA"+'.';  g) s ="UUUH!"; 

4. ipoveT x cvladis mniSvneloba, Tu gvaqvs ganacxadi double x = 11.907; 

a) x++; b) x =(x-1.907)/3; g) x -=11.807; d) x +=-5; 

5. vTqvaT, x da y int tipis cvladebia. ipoveT maTi mniSvnelobebi: 

   a) x =(7-3)*9; b) y =(4+7)/3*2; g) y =x =(10+8)/6; d) y =4+5*(x =7/3); 
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   e) x =(8+2)*2.5;  v) y =(2+3)*2.5;  z) y = (int)5.5+4.7; 

6.a) s cvlads mianiWeT mTeli a, b da c ricxvebis saSualo ariTmetikuli. zusti 
Sedegis misaRebad rogori tipis unda iyos s?  

b) k cvlads mianiWeT mTeli n  da m ricxvebis sxvaobis mecxredi. zusti Sedegis 
misaRebad rogori tipis unda iyos k? 

g) C cvlads mianiWeT mTeli A da B ricxvebis j amis 4-ze gayofisas miRebuli 
ricxvis mTeli nawili. daadgineT C cvladis tipi. 

7. rogor gavarkvioT ori cvladidan romlis mniSvnelobaa meti? axseniT ras dabeWdavs 
Semdegi programa. 
#include <iostream> 
#include <string> 
using namespace std; 
int main() 
{ 
   int n =3, m =2; 
   cout<<(n == m)<<'\t' 
       <<(n > m)<<endl; 
   char p ='B', c ='Q';  
   cout<<(p != c)<< '\t' 
       <<(p <= c)<<endl; 
   double x =10.5, y =-0.25; 
   cout<<(x < y)<<'\t' 
       <<(x >= y)<<endl; 
   string S ="Anano", Q ="Aniko"; 
   cout<<(S > Q)<<'\t' 
       <<(S < Q)<<endl; 
   //system("PAUSE"); 
   return 0; 
} 
pasuxi:  
0       1 
1       1 
0       1 
0       1 
Press any key to continue . . . 

8. ra mniSvnelobebs miiRebs x da y cvladebi?  
 int x =5, y =3;  

x =y; y =x; 
9. axseniT sityvebiT, ras akeTebs kodis Semdegi ori fragmenti: 
   a) int x =9, y =5, z; 

z = x; 
      x = y; 
      y = z; 
      cout<<x<<' '<<y<<endl; 
   b) int x =9, y =5; 
     x = y + x; 
     y = x - y; 
     x = x - y; 
     cout<<x<<' '<<y<<endl; 

10. mocemulia samniSna ricxvi n. 

a) dabeWdeT n ricxvis cifrTa j ami.  



კ. გელაშვილი, ი. ხუციშვილი     
 

9 

  Enter integer 
 537 
 sum = 15 
 Press any key to continue . . . 

  Enter m 
 357 
 k = 753 
 Press any key to continue . . . 

#include <iostream> 
using namespace std; 
int main(){ 
   int n, sum; 
   cout<<"Enter integer\n"; 
   cin>>n; 
   sum =n/100+(n/10)%10+n%10; 
   cout<<"sum = "<<sum<<endl; 
   //system("PAUSE"); 
   return 0; 
} 
programis Sedegia:  

 
 
 
 
b) mTel k cvlads mianiWeT samniSna m ricxvis Sebrunebuli rigiT aRebuli 

cifrebisgan Sedgenili ricxvi da dabeWdeT. 
#include <iostream> 
using namespace std; 
int main(){ 
   int m, k; 
   cout<<"Enter m"<<endl; 
   cin>>m; 
   k =100*(m%10)+10*((m/10)%10)+m/100; 
   cout<<"k = "<<k<<endl; 
   //system("PAUSE"); 
   return 0; 
} 
programis Sedegia:  

 
 
 
 

damoukidebeli samuSao: 

1. a) A cvlads mianiWeT mTeli B da D ricxvebis j amis mesamedi. zusti Sedegis 
misaRebad rogori tipis unda iyos A? 

b) gansazRvreT d cvladis tipi da d –s mianiWeT p ricxvis meoTxedisa da q 
ricxvis meeqvsedis sxvaoba, Tu :   

- p da q mTeli ricxvebia; 
- p da q namdvili ricxvebia. 

2. ipoveT y cvladis mniSvneloba, Tu mocemuli gvaqvs ganacxadi int x = 7, y = 9; 

   a) y =(x == y);  b) y =(x < y);  g) y =(x > y);  d) y = x <= y;                   
   e) x = x != y;  v) x += y;  z) y *= x-1; T) y /= x+1;  i) y += 2*x-y. 

3. SeamowmeT kompiuterze da gaaanalizeT miRebuli pasuxebi (SeavseT cxrili): 

# Pprogramis fragmenti Sedegi 

1 
int x =1, z; 
z =x++; 
cout<<"x = "<<x 
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    <<"\tz = "<<z<<endl; 

2 

int x =1, z; 
z =++x; 
cout<<"x = "<<x 
    <<" z = "<<z<<endl; 

 

3 

char s ='B', t; 
t =s--; 
cout<<"s = "<<s 
    <<"\tt = "<<t<<endl; 

 

4 

char s ='B', t; 
t =--s; 
cout<<"s = "<<s 
    <<"\nt = "<<t<<endl; 

 

5 

double d =15.674, q; 
q =++d -10; 
cout<<"d = "<<d 
    <<" q = "<<q<<endl; 

 

6 

double d =15.674, q; 
q =d-- +10; 
cout<<"d = "<<d 
    <<" q = "<<q<<endl; 

 

7 
string S = "Hello", K ="Students"; 
S +=", " + K + '!'; 
cout<<"S = "<<S<<endl; 

 

8 

bool b =false; 
cout<<++b<<endl; 
b -=1; 
cout<<b<<endl; 

 

4*. ra Sedegi miiReba programis Semdegi fragmentis SesrulebiT? 

      cout << (0.3 == 3*0.1)<< endl;   

miTiTeba:  miRebuli pasuxis axsnisTvis CaamateT programaSi  

      #include <iomanip> 

da dabeWdeT 3*0.1 –is mniSvneloba 20 aTwiladi niSnis sizustiT:  

       cout << fixed << setprecision(20);    
       cout << 3*0.1 << endl; 

5. axseniT, ras dabeWdavs programis Semdegi fragmenti da ratom:  
   a) string A ="stumari", B ="studenti"; 

   cout << (A < B) << endl << (A != B) << endl; 

b) string C ="kargi "; 
     cout << (C + "amindi" >= C + "ambavi") << endl; 

g) string K ="Word", M ="Excel"; 
    cout << (K > M) << '\t'<<(K =M) << endl; 

cout << (K == M) << endl; 

6. axseniT, ras akeTebs kodis Semdegi sami fragmenti: 
   a) char p ='!', c ='?', d; 
     d = p; p = c; c = d; 
     cout << p << ' ' << c << endl; 

   b) bool t = true, f = false, d; 
     d = f; f = t; t = d;  
     cout << boolalpha << "t gaxda " << t 
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         << endl << "f gaxda " << f << endl; 

   g) string S ="Gel", Q ="Euro", P; 
   P = S; S = Q; Q = P; 

    cout<<S<< '\t'<<Q<<endl; 

7. SeamowmeT, ras dabeWdavs Semdegi programa da axsemiT: 

#include <iostream> 
using namespace std; 
int main() 
{ 
   char x ='*'; 
   cout<<x<<' '<<(int)x<<endl; 
   int p =127; 
   cout<<(char)p<<" simbolos kodi = " 
       << p << endl; 
   //system("PAUSE"); 
   return 0; 
}  

8. d cvlads rigrigobiT mianiWeT a ricxvis yvela cifri, Tu: 
 a) a aris oTxniSna mTeli ricxvi; 

b) a aris xuTniSna mTeli ricxvi. 

9. mocemulia samniSna N ricxvi. dabeWdeT N ricxvis cifrebi Sebrunebuli rigiT. 
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Llaboratoriuli mecadineoba # 2 

laboratoriuli samuSaos aRwera:  
• striqonebis wakiTxva da beWdva 
• mTeli ricxvebis wakiTxva 
• sami ricxvis saSualo ariTmetikulis gamoTvlaM 

laboratoriuli samuSao: 

amocana 1. striqonis Setana klaviaturidan da gamotana ekranze. 

/////////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: სახელის წაკითხვა და ბეჭდვა 
//  თარიღი:            
/////////////////////////////////////// 
#include <iostream> 
#include <string> 
using namespace std; 
int main() 
{ 
   cout<<"Please enter your first name" 
         " (followed by 'Enter'):\n"; 
   string first_name;    
   cin >> first_name;     
   cout << "Hello, " << first_name << "!\n"; 
   //system("PAUSE"); 
   return 0; 
}  
davaleba: gauSviT programa Sesrulebaze: SeitaneT klaviaturidan Tqveni saxeli, 

bolos daaWireT Enter –s (riTac daafiqsirebT Setanil informacias). 
gaaanalizeT miRebuli Sedegi. 

amocana 2. striqonis da mTeli ricxvis Setana klaviaturidan da gamotana ekranze. 

//////////////////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: სახელის და ასაკის წაკითხვა და ბეჭდვა 
//  თარიღი:            
//////////////////////////////////////////////// 
#include <iostream> 
#include <string> 
using namespace std;    
int main(){ 
   cout<<"Please enter your first name" 
         " and age:\n"; 
   string first_name; 
   int age;    
   cin >> first_name >> age;     
   cout << "Hello, " << first_name << "!\n" 
       << "You are " << age << " years old" << endl;  
   //system("PAUSE"); 
   return 0; 
} 
davaleba: gauSviT programa Sesrulebaze: SeitaneT klaviaturidan Tqveni saxeli da 

asaki, Setana daasruleT Enter –ze daWeriT. gaaanalizeT miRebuli Sedegi. 
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amocana 3. programa “gekiTxebaT” Tqven saxelsa da gvars da Semdeg beWdavs misalmebis 
striqons. 

///////////////////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: სახელისა და გვარის წაკითხვა და ბეჭდვა 
//  თარიღი:            
///////////////////////////////////////////////// 
#include <iostream> 
#include <string> 
using namespace std;    
int main(){ 
   cout<<"Please enter your first name:\n"; 
   string first_name;       
   cin >> first_name; 
   cout << "Please enter your last name:\n"; 
   string last_name; 
   cin >> last_name;     
   cout << "Hello, " << first_name <<' ' 
       << last_name<<endl;  
   //system("PAUSE"); 
   return 0; 
} 
davaleba: 
a) gauSviT programa Sesrulebaze: SeitaneT klaviaturidan Tqveni saxeli da Semdeg 

gvari. gaaanalizeT miRebuli Sedegi. 
b) gadawereT programa: pirveli 6 striqoni SecvaleT Semdegi 3 -iT 

cout<<"Please enter your first and last names\n"; 
string first_name, last_name;       
cin>>first_name>>last_name; 

   kvlav gauSviT programa Sesrulebaze da SeitaneT klaviaturidan Tqveni saxeli da 
gvari. gaaanalizeT miRebuli Sedegi. 

amocana 4. dabeWdeT sxvadasxva tipebisTvis maTi warmodgenis udidesi da umciresi 
mniSvnelobebi 

//////////////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: უდიდესი და უმცირესი სიდიდეები 
//  თარიღი:            
////////////////////////////////////////////   
a)  mTeli tipebisa: 

#include <iostream> 
#include <climits> 
using namespace std; 
int main() 
{ 
   cout << INT_MIN << '\t' << INT_MAX << endl; 
   cout << 0 << '\t' << UINT_MAX << endl; 
   cout << CHAR_MIN <<'\t'<< CHAR_MAX << endl; 
   cout << 0<<'\t' << UCHAR_MAX << endl; 
   cout << SHRT_MIN <<'\t' << SHRT_MAX << endl; 
   cout << 0<<'\t' <<USHRT_MAX<<endl; 
   cout << LONG_MIN <<'\t' << LONG_MAX << endl; 
   cout << 0 <<'\t' <<ULONG_MAX << endl; 
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   cout << sizeof(long long) << endl; 
   cout << LLONG_MIN << '\t' << LLONG_MAX << endl; 
   cout << 0 << '\t' << ULLONG_MAX << endl; 
   //system("PAUSE"); 
   return 0; 
} 

b) namdvili tipebisa: 

#include <iostream> 
#include <cfloat> 
using namespace std; 
int main() 
{ 
   cout << FLT_MIN <<' \t' << FLT_MAX << endl;    
   cout << DBL_MIN<<'\t' << DBL_MAX << endl; 
   //system("PAUSE"); 
   return 0; 
} 
davaleba: gauSviT programa Sesrulebaze: SeitaneT klaviaturidan sami mTeli ricxvi       

da gaaanalizeT miRebuli Sedegi. 
 

damoukidebeli samuSao: 

1. mocemuli sami mTeli ricxvisTvis, x cvlads mianiWeT maTi saSualo ariTmetikuli 
da dabeWdeT igi.  

Sesabamisi C++ –programis saxea: 
/////////////////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: სამი რიცხვის საშუალო არითმეტიკული 
//  თარიღი:            
/////////////////////////////////////////////// 
#include <iostream> 
using namespace std; 
int main(){ 
   int a, b, c; 
   cout<<"Enter 3 integers :\n"; 
   cin>>a>>b>>c; 
   double x;   
   x =(a+b+c)/3.;       // საშუალო  
   cout << "The average is " << x << endl;  
   //system("pause"); 
   return 0; 
} 
davaleba: gauSviT programa Sesrulebaze: SeitaneT klaviaturidan sami mTeli ricxvi       

da gaaanalizeT miRebuli Sedegi. 
 

2.ra moxdeba, Tu mTeli ricxvi ufro meti aRmoCndeba, vidre amas am ricxvisaTvis 
arCeuli tipi iTvaliswinebs?  

gaarCieT programa: 
#include <iostream> 
#include <climits> 
using namespace std; 
int main(){    
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    int x =INT_MAX, y =INT_MIN; 
    cout<<"x = "<<x<<'\t' 
        <<"x + 1 = " << x + 1 << '\t' 
        <<"x + 2 = " << x + 2 << endl; 
    cout<<"y = " << y <<'\t' 
        <<"y - 1 = " << y – 1 << '\t' 
        <<"y - 2 = " << y – 2 << endl; 
    //system("pause"); 
    return 0; 
} 
davaleba: 
a) SeasruleT mocemuli programa. gaaanalizeT miRebuli Sedegebi. 
b) SeasworeT programa da SeasruleT igive operaciebi uniSno mTeli tipis 

ricxvebisTvis (tipi unsigned int). gaiTvaliswineT, rom am SemTxvevaSi               
x =UINT_MAX, y =0.  
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Lpraqtikuli mecadineoba # 3 

praqtikuli mecadineobis Temebi:  
• if Setyobineba, if-else Setyobineba 
• operatori ? : 

 
masala damoukideblad gacnobisaTvis:  

1. if, if–else SetyobinebebiT ganxorcielebuli ganStoebis ramdenime nimuSi: 

# programis fragmenti Sedegi 

1 

cout<<"1111\n"; 
if(5 > 3)   
   cout<<"2222\n"; 
cout<<"3333\n"; 

1111 
2222 
3333 

2 

cout<<"1111\n"; 
if(15 <= 3)   
   cout<<"2222\n"; 
cout<<"3333\n"; 

1111 
3333 

3 

cout<<"1111\n"; 
if(15 <= 3)   
   cout<<"2222\n"; 
else  
   cout<<"3333\n"; 
cout<<"4444\n"; 

1111 
3333 
4444 

4 

int a =11;  
cout<<"1111\n"; 
if(a >= 5)   
   cout<<"2222\n"; 
else  
   cout<<"3333\n"; 
cout<<"4444\n"; 

1111 
2222 
4444 

6 

if( true )   // igivea rac if(1) 
   cout<<"yes"; 
else  
   cout<<"no"; 
 

yes 

7 

if(0)       // igivea rac if( false ) 
    cout<<"yes"; 
else  
    cout<<"no"; 
 

no 

9 

int k = 7;  
if(k > 0) 
   cout<<k<<" > 0"<<endl; 
else 
   cout<<k<<" <= 0"<<endl; 

7 > 0 

10 

int a =10,b =111;  
if(a > b)  
   cout<<a<<" > "<<b<<endl; 
else 
   cout<<a<<" <= "<<b<<endl; 

10 <= 111 

11 

int x =8;  
if(x % 2 == 0) 
   cout<<x<<" is even\n"; 
else 
   cout<<x<<" is odd\n"; 

 

8 is even 
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12 

int x =9;  
if(x % 2 == 0) 
   cout<<x<<" is even\n"; 
else 
   cout<<x<<" is odd\n"; 

 

9 is odd 

13 

int x =12;  
if(x % 3 != 0) 
   cout<<x<<" ar aris 3-is jeradi\n"; 
else  
   cout<<x<<" 3-is jeradia\n"; 

 

12 3-is jeradia 

14 

int x =14;  
if(x % 3 != 0) 
   cout<<x<<" ar aris 3-is jeradi\n"; 
else  
   cout<<x<<" 3-is jeradia\n"; 

 

14 ar aris 3-is 
jeradi 

2. Cadgmuli if–else Setyobinebis gamoyenebis ramdenime nimuSi (gaviTvaliswinoT, rom 
else Setyobineba ekuTvnis mis win mdgar pirvelive if Setyobinebas): 

# programis fragmenti Sedegi 

1 
if(5 >= 0)  
    if(3 > 2) cout<<"yes"; 
    else cout<<"no"; 

yes 

2 
if(5 >= 0)  
    if(2 > 3) cout<<"yes"; 
    else cout<<"no"; 

no 

3 
if(5 < 0)  
    if(2 > 3) cout<<"yes"; 
    else cout<<"no"; 

 

4 

if(5 < 0)  
    if(2 > 3) cout<<"yes"; 
    else cout<<"no"; 
else cout<<"this"; 

this 

3. if–else SetyobinebaSi logikuri operatorebis gamoyenebis ramdenime nimuSi:  

# programis fragmenti Sedegi 

1 

if( 5 > 3  && 123 <= 3736 ) 
// es striqoni kompilerisTvis igivea rac if( 1 && 1 ) 
   cout<<"1111\n";  
else  
   cout<<"2222\n"; 
 

1111 

2 

if( 5 > 333  && 123 <= 3736 )  
// es striqoni kompilerisTvis igivea rac if( 0 && 1 ) 
   cout<<"1111\n";  
else  
   cout<<"2222\n"; 
 

2222 

3 

if( 5 > 333  || 123 <= 3736 ) 
// es striqoni kompilerisTvis igivea rac if( 0 || 1 ) 
   cout<<"1111\n";  
else  
   cout<<"2222\n"; 
 

1111 
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   udidesi = 21 
 Press any key to continue . . . 

   udidesi aris M 
 Press any key to continue . . . 

 umciresi striqonia "ipod" 
 Press any key to continue . . .  

4 

if( 5 > 333  || 123 > 3736 ) 
// es striqoni kompilerisTvis igivea rac if( 0 || 0 ) 
   cout<<"1111\n";  
else  
   cout<<"2222\n"; 
 

2222 

 
saauditorio samuSao: 
1. daadgineT da dabeWdeT  

a) or mTel ricxvs Soris udidesi  
   #include <iostream> 

     using namespace std; 
     int main(){   
       int a =21, b =15, max;       
       if(a > b) max =a;        
       else max =b; 
       cout<<"udidesi = "<<max<<endl; 
       system("pause"); 
       return 0; 
   } 
   pasuxi :      

 

b) or simbolos Soris udidesis amorCeva ? : operatoris gamoyenebiT 
#include <iostream> 
using namespace std; 
int main(){   
   char p ='A', c ='M', max; 
   max = p > c ? p : c; 
   cout<<"udidesi aris "<<max<<endl; 
   system("pause"); 
   return 0; 
} 
pasuxi: 

2. ipoveT da dabeWdeT or striqons Soris umciresi 
#include <iostream> 
#include <string> 
using namespace std; 
int main(){   
   string S ="netbook", P ="ipod", min; 
   min =S; 
   if(P < min) min =P; 
   cout<<"umciresi striqonia \"" 
       <<min<<"\""<<endl; 
   system("pause"); 
   return 0; 
} 
pasuxi: 

3. ipoveT da dabeWdeT sam namdvil cvlads Soris umciresi  
#include <iostream> 
using namespace std; 
int main(){   
   double x =1.5,y =2.0,z =-1.2, min; 
   min =x; 
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 min = -1.2 
 Press any key to continue . . .  

  y = 18 
 Press any key to continue . . .  

 y = -3 
 Press any key to continue . . .  

   if(y < min) min =y; 
   if(z < min) min =z; 
   cout<<"min = "<<min<<endl; 
   system("pause"); 
   return 0; 
} 
pasuxi: 

 
4. ipoveT da dabeWdeT y cvladis mniSvneloba:  

  a) 






−≤+

−>−
=

2,75
2,1 2

xx
xx

y
Tu

Tu
   

#include <iostream> 
using namespace std; 
int main(){   
   int x =2, y; 
   if(x >- 2) y =1-x*x;  
   else  y =5*x+7;  
   cout<<"y = "<<y<<endl; 
   system("pause"); 
   return 0; 
} 

  pasuxi: 
 

  b) 




−

≤≤−
=

iSemTxvevaS winaaRmdeg

Tu

,2*2
55,

x
xx

y  

#include <iostream> 
using namespace std; 
int main(){   
   int x =10, y; 
   if(x >= -5 && x <= 5) y =x;  
   else  y =2*x-2;  
   cout<<"y = "<<y<<endl; 
   system("pause"); 
   return 0; 
} 
pasuxi: 

 

  g)  













<

=

≠≥
−

=

0,4

5,5

)5(0,
5

2 xx

x

xx
x

x

y

Tu

Tu

Tu

 

#include <iostream> 
using namespace std; 
int main(){   
   double x =7, y; 
   if(x >= 0) 
      if(x == 5)y =5;  
      else y =x/(x-5); 
   else y =4*x*x;  
   cout<<"y = "<<y<<endl; 
   system("pause"); 
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  y = 3.5 
 Press any key to continue . . .  

   return 0; 
} 
pasuxi:  

damoukidebeli samuSao: 

1. miuTiTeT Secdomebi, romlebic daSvebulia programis Semdeg fragmentebSi: 
  a) int x =1,y =2; 
    if(x < 2) x =x+1; y =0; 
    else x =0; y =y+1;  
    cout<<"x = "<<x<<" y = "<<y<<endl; 

  b)  int x =-1,y =3; 
    if x>0 x =x+1; 
    else {x =0; y =y+1;}  
    cout<<"x = "<<x<<" y = "<<y<<endl; 
 
  g) #include <iostream> 

using namespace std; 
int main(){   
  int x =1,y =2; 
   if(x == 1)                                        
      if(y == 1)  
         cout<<"x = "<<x<<" y = "<<y<<endl;       
   else cout<<"x != 1\n";    
  system("pause"); 
   return 0; 
}     

    programis Sesrulebis Sedegia :   
x != 1 
Press any key to continue . . . 

rac arasworia. SeecadeT programa SeasworoT. 

2. ra iqneba programis Semdegi fragmentis Sesrulebis Sedegi? (SeavseT cxrili) 

# programis fragmenti Sedegi 

1 
int x, y =-3;    
if(y != 0) x =10; 
cout<<"x = "<<x<<endl;  

2 

int x, y =-3;    
if(y == 0) x =10;  
else x =5; 
cout<<"x = "<<x<<endl;  

3 

int  x =1,y =1,z;  
if(x > 0 && y <= 1) 
   z =x+y; 
else  
   z =y-x; 
cout<<"z = "<<z<<endl;  

4 

int  x =1,y =1,z;  
if(x < 0 && y <= 1) 
   z =x+y; 
else  
   z =y-x; 
cout<<"z = "<<z<<endl;  
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3.  ipoveT da dabeWdeT y cvladis mniSvneloba.Pprograma SeasruleT int x –is   
sxvadasxva mniSvnelobebisTvis:  

a) 




<−

≥+
=

5,1
5,1

xx
xx

y
Tu

Tu
 

b) 




≤−−

>+
=

2,2
2,52

xx
xx

y
Tu

Tu
 

g) 




−

>−<
=

iSemTxvevaS winaaRmdeg

anTu

,12
11,1

x
xx

y  

d) 














−=

−≠<

≥
+

=

5,0
)5(0,5

0,
5

1

2

x
xxx

x
x

y
Tu

Tu

Tu

 

4. SeadareT mocemuli ori namdvili ricxvi da dabeWdeT maT Soris umciresi. Tu 
ricxvebi tolia dabeWdeT Sesabamisi gzavnili. 

5. mocemuli mTeli tipis erTi ricxvi gayaviT meoreze da Sedegi dabeWdeT. Tu gamyofi 
nulis tolia dabeWdeT Sesabamisi gzavnili. 

6. mocemulia mTeli ricxvi k. gavzardoT misi mniSvneloba 5–iT, Tu igi luwia, xolo 
Tu kentia – gavzardoT 3–j er da davbeWdoT. 

7. qvemoT mocemuli programa poulobs x ricxvis moduls:  
#include <iostream> 
using namespace std; 
int main(){   
 int x =-7, modulx; 
   modulx = x >= 0 ? x : -x; 
   cout<<x<<" -is moduli udris "<<modulx 
       <<" -s"<<endl; 
   system("pause"); 
   return 0; 
} 
pasuxi: 

-7 -is moduli udris 7 –s 
Press any key to continue . . . 

a) SeasruleT igi x–is sxvadasxva mniSvnelobebisaTvis da darwmundiT mis sisworeSi; 
b) dawereT programa, romelic amoxsnis igive amocanas if-else Setyobinebis 
gamoyenebiT. 

8. dawereT programa, romelic sam mTel ricxvs Soris airCevs umciress da dabeWdavs 
mas. 

9*. k cvlads mivaniWoT im meoTxedis nomeri, romelSic Zevs wertili A(x,y) 
(xy!=0). dawereT programa da ganixileT SemTxvevebi: a) A(-1,3); b) A(2,-5);  
g) A(-4,-7);  d) A(7,4).   

10*. cnobilia, rom mocemuli oTxi a, b, c, d ricxvidan sami tolia, erTi ki gans-
xvavebuli. n cvlads mivaniWoT gansxvavebuli ricxvis sidide. dawereT programa da 
CaatareT misi testireba sxvadasxva oTxeulebisTvis. 
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Llaboratoriuli mecadineoba # 3 

laboratoriuli samuSaos aRwera:  
• char tipi 
• if-else Setyobineba 
• ASCII kodebis Sesaxeb  

laboratoriuli samuSao: 

amocana 1. gauSviT Semdegi programa Sesrulebaze: 
////////////////////////////////////////// 
//  ავტორი:    
//  პროგრამა: ascii.cpp, რომელიც გვიჩვენებს  
//            სიმბოლოების კოდებს 
////////////////////////////////////////// 
#include <iostream> 
using namespace std; 
int main() 
{   
   char x1 ='a', x2 ='b', x3 ='c'; 
   cout << "simbolo " << x1 << "  kodi " << (int)x1 << endl; 
   cout << "simbolo " << x2 << "  kodi " << (int)x2 << endl; 
   cout << "simbolo " << x3 << "  kodi " << (int)x3 << endl; 
   system("pause"); 
   return 0; 
} 
davaleba: 
  1.  CaatareT programis Sedegis analizi. 
  2. ganacxadi cvladebze SecvaleT SemdegiT:  
      a) char x1='0', x2='1', x3='2'; 
    b) char x1='K', x2='L', x3='M';  
    orive SemTxvevaSi SeasruleT programa da darwmundiT Tqvens daskvnebSi. 

amocana 2. gauSviT Semdegi programa Sesrulebaze: 
//////////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: სიმბოლური და მთელი ტიპის  
//            ცვლადების შეკრება 
//////////////////////////////////////// 
#include <iostream> 
using namespace std; 
int main() 
{   
    char x ='a'; int y =2, k; 
    k = x+y; 
    cout<<"k = "<<k<<endl 
        <<"k = "<<char(k)<<endl; 
    system("pause"); 
    return 0; 
}    
davaleba: 
  a). gaaanalizeT programis Sedegi. 
  b). SecvaleT x –sa da y –is mniSvnelobebi, kvlav SeasruleT programa da 

darwmundiT Tqvens daskvnebSi. 
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amocana 3. vipovoT or simbolos Soris udidesi. amovbeWdoT misi mniSvneloba da kodi 
(SeniSvna: or simbolos Soris udidesia is, romlis kodic metia).   

///////////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: სიმბოლოებს შორის უდიდესის 
//            პოვნა 
///////////////////////////////////////// 
#include <iostream> 
using namespace std; 
int main() 
{   
   char x ='a', y ='k', m; 
   // ორ სიმბოლოს შორის უდიდესის კოდი  
   if( x > y) m =x;  
   else m =y; 
   cout<<(int)m<<endl; 
   // ორ სიმბოლოს შორის უდიდესი  
   cout<<m<<endl; 
   system("pause"); 
   return 0; 
} 
davaleba:  
   SecvaleT programa ise, rom x –sa da y –is mniSvnelobebis Setana xdebodes 

klaviaturidan, kvlav SeasruleT programa da darwmundiT mis sisworeSi. 
 
damoukidebeli samuSao: 

1. daadgineT 'd' da 'z' simboloTa kodebi.  

2. dawereT programa, romelic gaarkvevs kodebis diapazons: 
   a)'A'–dan 'Z' simbolomde. (miTiTeba: sakmarisia dabeWdoT 'A' da 'Z'-is kodebi).   
   b)'0'–dan '9' simbolomde. 

3. daadgineT 120-is toli kodis mqone simbolo. 

4. ipoveT or simbolos Soris umciresi. dabeWdeT misi mniSvneloba da kodi. 

5. ipoveT sam simbolos Soris udidesi. dabeWdeT misi mniSvneloba da kodi. 
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praqtikuli mecadineoba # 4 

praqtikuli mecadineobis Temebi:  
• maTematikuri funqciebis gamoyeneba 
• operatori sizeof   
• amorCevis switch Setyobineba. break Setyobineba 

masala damoukideblad gacnobisaTvis: 

1. zogierTi maTematikuri funqcia: 
1) abs(x) funqciaa, romelic gamoiTvlis mTeli x ricxvis moduls -  mTel 

ricxvs. fabs(x) funqcia gamoiTvlis namdvili x ricxvis moduls -  namdvil 
ricxvs. am funqciebiT sargeblobisaTvis saWiroa #include<cmath> direqtivis 
CarTva.  

# programis fragmenti Sedegi 
1 cout<<abs(-21)<<endl; 21 
2 cout<<abs(345)<<endl; 345 
3 cout<<abs(0)<<endl; 0 
4 cout<<fabs(-32.25)<<endl; 32.25 
5 cout<<fabs(98.00457)<<endl; 98.0046 
6 cout<<fabs(-1)<<endl; 1 

2) funqcia sqrt(x) gamoiTvlis arauaryofiTi namdvili x ricxvidan kvadratul 
fesvs - namdvil ricxvs. funqcia aRwerilia cmath failSi. 

# programis fragmenti Sedegi 
1 cout<<sqrt(2.25)<<endl; 1.5 
2 cout<<sqrt(-2.25)<<endl; -1.#IND 
3 cout<<sqrt(36.)<<endl; 6 
4 cout<<sqrt(-16.0)<<endl; -1.#IND 
5 cout<<sqrt(0.)<<endl; 0 

 

3) funqcia pow(x,y) gamoiTvlis xy mniSvnelobas - namdvil ricxvs, sadac x da y 
- namdvili ricxvebia. saWiroebs funqcia aRwerilia cmath failSi. 

# programis fragmenti Sedegi 
1 cout<<pow(1.44, 0.5)<<endl; 1.2 
2 cout<<pow(2.0, -3)<<endl; 0.125 
3 cout<<pow(3.0, 3)<<endl; 27 
4 cout<<pow(-0.7, 2)<<endl; 0.49 
5 cout<<pow(-5, 4.0)<<endl; 625 
6 cout<<pow(-0.2, -3)<<endl; -125 
7 cout<<pow(-16,0.5)<<endl; -1.#IND 

2. operatori sizeof: 
mocemuli kompiuteris mexsierebaSi mocemuli tipis obieqtis zomis garkveva 
SeiZleba sizeof operatoris saSualebiT. programaSi SegviZlia visargebloT int 
tipis minimaluri INT_MIN da maqsimaluri INT_MAX mudmivebis mniSvnelobebiT, 
unsigned int (uniSno mTeli) tipis maqsimaluri UINT_MAX mudmivis mniSvnelobiT, 
char tipis minimaluri CHAR_MIN da maqsimaluri CHAR_MAX mudmivebis 
mniSvnelobebiT. am mudmivebis mniSvnelobebiT sargeblobisTvis CavrToT  
#include<climits> direqtiva.   
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float tipis mudmivebis mniSvnelobebia - minimaluri FLT_MIN da maqsimaluri 
FLT_MAX, double tipis mudmivebis mniSvnelobebia - minimaluri DBL_MIN da 
maqsimaluri DBL_MAX. am mudmivebis mniSvnelobebiT sargeblobisTvis CavrToT  
#include<cfloat> direqtiva.   

# programis fragmenti Sedegi 

1 

// int tipis zoma   
cout<<sizeof(int)<<" baiti\n"; 
// int tipis ricxvebis diapazoni   
cout<<INT_MIN<<" : "<<INT_MAX<<endl; 

 
4 baiti 
 
-2147483648 : 2147483647 
 

2 

// unsigned int tipis zoma  
cout<<sizeof(unsigned int)<<" baiti\n"; 

// unsigned int tipis ricxvebis diapazoni   
cout<<0<<" : "<<UINT_MAX<<endl; 

 
4 baiti 
 
0 : 4294967295 
 

3 

// char tipis zoma   
cout<<sizeof(char)<<" baiti\n";  

// char tipis cvlilebis diapazoni   
cout<<CHAR_MIN<<" : "<<CHAR_MAX<<endl; 

 
1 baiti 
 
-128 : 127 
 

4 

// unsigned char tipis zoma   
cout<<sizeof(unsigned char)<<" baiti\n";   

// char tipis cvlilebis diapazoni   
cout<<0<<" : "<<UCHAR_MAX<<endl; 

1 baiti 
 
0 : 255 
 

5 

// float tipis zoma   
cout<<sizeof(float)<<" baiti\n";  

// float tipis ricxvebis diapazoni   
cout<<FLT_MIN<<" : "<<FLT_MAX<<endl; 

 
4 baiti 
 
 1.17549e-038 : 3.40282e+038 
 

6 

// double tipis zoma   
cout<<sizeof(double)<<" baiti\n";  

// double tipis ricxvebis diapazoni   
cout<<DBL_MIN<<" : "<<DBL_MAX<<endl; 

8 baiti 
 
2.22507e-308 : 1.79769e+308 
 

 
3. magaliTebi switch Setyobinebis gamoyenebaze 

# programis fragmenti Sedegi 

1 

int a =5; 
switch(a){ 
  case 3: cout<<"a aris 3\n"; break; 
  case 5: cout<<"a aris 5\n"; break; 
  case 8: cout<<"a aris 8\n"; break;  
} 

/* daibeWdeba */ 
 
a aris 5 
 
 

2 

int x =7; 
switch(x){ 
  case 1: cout<<"x = 1\n"; break; 
  case 3: cout<<"x = 2\n"; break; 
  default: cout<<"x != 1, x != 3\n"; break;   
} 

/* daibeWdeba */ 
 

x != 1, x != 3 
 
 

3 int n =3; 
switch(n){ /* daibeWdeba */ 
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  case 1: cout<<"Anna\n"; break; 
  case 3: cout<<"Irakli\n"; break; 
  default: cout<<"Giorgi\n"; break;   
} 

 
Irakli  
 
 

4 

int n =3; 
switch(n){ 
  case 1: cout<<"Anna\n"; break; 
  case 3: cout<<"Irakli\n";  
  default: cout<<"Giorgi\n"; break;   
} 

/* daibeWdeba */ 
 

Irakli 
Giorgi 
 

5 

int n =1, m; 
switch(n){ 
  case 1: m =n+1; cout<<"m = "<<m<<endl; 
  case 2: m =3*n; cout<<"m = "<<m; break; 
  default: m =n; cout<<"m = "<<m; break; 
} 

/* daibeWdeba */ 
 
m = 2 
m = 3 

 

6   

int n =1, m; 
switch(n){ 
  case 1: m =n+1; cout<<"m = "<<m<<endl; 
  case 2: m =3*n; cout<<"m = "<<m<<endl; 
  default: m =n; cout<<"m = "<<m<<endl;break; 
} 

/* daibeWdeba */ 
m = 2 
m = 3 
m = 1 
 

10 

char c ='A'; 
switch(c){ 
   case 'A': cout<<"Aleko\n";  break; 
   case 'K': cout<<"Kote\n";  break; 
   case 'M': cout<<"Mari\n";  break; 
   default: cout<<"Gio\n";  
} 

/* daibeWdeba */ 
 
Aleko  
 
 

 

12 

char c ='K'; 
switch(c){ 
   case 'A': cout<<"Aleko\n";  break; 
   case 'K': cout<<"Kote\n";  
   case 'M': cout<<"Mari\n";   
   default: cout<<"Gio\n";  
} 

/* daibeWdeba */ 
 
Kote 
Mari 
Gio 
 

13 

char p; 
cin>>p; 
switch(p){ 
   case 'A': case 'O':  
   case 'I': case 'E':  
   case 'U': cout<<"Xmovani asoa\n"; break;  
   default: cout<<"Ar aris xmovani aso\n"; 
} 

/* Setana */ 
 
B 

/* gamotana */ 
 

Ar aris xmovani aso  

14 

int a, b =2, c; 
 cin>>a; 
 switch( b+a ){ 
   case 6: c =3;  break; 
   case 12: c =2*a-1;  break; 
   default: c =a-b;  
 } 
 cout<<"c = "<<c<<'\n'; 

//Setana    //gamotana 
       4        c =3 

 
 10        c =19 
 

   120       c =118 
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saauditorio samuSao: 
1. heronis formulis meSveobiT gamoTvaleT samkuTxedis farTobi, Tu mocemulia 

samkuTxedis a,b da c  gverdebi. heronis formulis Tanaxmad, 

( )( )( )= − − −S p p a p b p c , sadac  ( ) 2= + +p a b c . 

#include <iostream> 
#include <cmath> 
using namespace std; 
int main(){ 
   double a, b, c, p, s;  
   cout<<"SemoitaneT a, b, c gverdebis sidideebi :\n"; 
   cin>>a>>b>>c; 
   //Tu es gverdebi qmnian samkuTxeds, maSin visargebloT heronis formuliT 
   if( a< b+c && b< a+c && c< a+b ) 
   { 
      p =(a+b+c)/2;     
      s =sqrt(p*(p-a)*(p-b)*(p-c));    
      cout<<"partobi = "<<s<<endl;  
   }  
   else   
   cout<<"aseTi gverdebis mqone samkuTxedi ar arsebobs\n"; 
   system("pause"); 
   return 0;    
} 
 

   programis Sesrulebis Sedegia: 
SemoitaneT a, b, c gverdebis sidideebi : 
3 4 5 
partobi = 6 
Press any key to continue . . . 

 
2. ipoveT da dabeWdeT u cvladis mniSvneloba, Tu x da y – MmTeli ricxvebia da:    

   













=−−

=−+

=−+

=

iSemTxvevaSwinaaRmdeg

Tu

Tu

Tu

,10
;7,3

;6),(2

;3,

yxxy

yxyx

yxyx

u  

#include <iostream> 
using namespace std; 
int main(){ 
  int u, x, y; 
  cout<<"x = "; 
  cin>>x; 
  cout<<"y = "; 
  cin>>y; 
  if(abs(x - y) == 3) u =x + y; 
  else if(abs(x - y) == 6) u = 2*(x + y); 
       else if(abs(x - y) == 7) u = y - 3*x; 
            else u = 10; 
  cout<<"u = "<<u<<endl;            
  system("pause"); 
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  return 0;    
} 

   programis Sesrulebis Sedegia: 
x = 3 
y = 5 
u = 10 
Press any key to continue . . . 

 
3. igive amocana gavakeToT switch Setyobinebis gamoyenebiT: 

#include <iostream> 
using namespace std; 
int main(){ 
  int u, x, y; 
  cout<<"x = "; 
  cin>>x; 
  cout<<"y = "; 
  cin>>y; 
  switch( abs(x - y) ){ 
     case 3: u =x + y; break; 
     case 6: u = 2*(x + y); break; 
     case 7: u = y - 3*x; break; 
     default: u = 10;        
  }  
  cout<<"u = "<<u<<endl;            
  system("pause"); 
  return 0;    
} 

   programis Sesrulebis Sedegia: 
x = -7 
y = -4 
u = -11 
Press any key to continue . . . 

 

4. dawereT programa, romelic klaviaturidan Setanili simbolo-cifrisTvis gaarkvevs 
da dabeWdavs warmoadgens igi kent cifrs, Tu luws. 
#include <iostream> 
using namespace std; 
int main(){ 
  char cifri; 
  cout<<"shemoitaneT simbolo - cifri\n"; 
  cin>>cifri;       
  switch(cifri){ 
     case '0': case '2':  
     case '4': case '6':  
     case '8':  
          cout<<cifri<<" aris luwi\n"; break; 
     case '1': case '3':  
     case '5': case '7':  
     case '9':  
          cout<<cifri<<" aris kenti\n"; break;  
     default:  
          cout<<cifri<<" ar aris cifri.\n" 
                       "Scade Tavidan!\n"; 
  }   
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  system("pause"); 
  return 0;    
} 

   programis Sesrulebis Sedegia: 
shemoitaneT simbolo - cifri 
7 
7 aris kenti 
Press any key to continue . . . 

 
5. klaviaturidan SeitaneT studentis Sefaseba, romelic man miiRo gamocdaze (A, B, 

C, D, E). dabeWdeT qulebis Sesabamisi diapazoni.  

#include <iostream> 
using namespace std; 
int main() 
{   
    char shefaseba;  
    cin>>shefaseba;  
    switch(shefaseba)                   
    {   case 'A': cout<<"91 - 100\n"; break; 
        case 'B': cout<<"81 - 90\n"; break; 
        case 'C': cout<<"71 - 80\n"; break; 
        case 'D': cout<<"61 - 70\n"; break; 
        case 'E': cout<<"51 - 60\n"; break; 
        default: cout<<"ver chaabareT\n"; 
    }     
   system("pause"); 
   return 0; 
} 
programa Sesrulebis Sedegebia:  
A 
91 - 100 
Press any key to continue . . . 

F 
ver chaabareT 
Press any key to continue . . . 

 
damoukidebeli samuSao: 
1. SeadgineT programa, romelic gamoiTvlis da dabeWdavs manZils 0X RerZis or A da 

B wertils Soris. 

2. SeadgineT programa, romelic gamoiTvlis da dabeWdavs manZils sibrtyis or            
A(-1.5,2.0) da B(1,-2.5) wertils Soris. A(x1,y1) da B(x2,y2)  
wertilebs Soris manZili ganisazRvreba formuliT 

( ) ( )2 2
2 1 2 1= − + −d x x y y . 

3. SeadgineT programa, romelic gamoiTvlis da dabeWdavs manZils sivrcis or _      
A(-1.5,2.0,1.2) da B(1,-2.5,0.5) wertils Soris.  

( ) ( ) ( )2 2 2
2 1 2 1 2 1= − + − + −d x x y y z z . 

4*. heronis formulis meSveobiT gamoTvaleT samkuTxedis farTobi, Tu mocemulia 
samkuTxedis wveroebis koordinatebi.  

5. gamoTvaleT 2x5+3x3-7-is mniSvneloba, Tu x=2.1.  

6. dawereT programa, romelic Seamowmebs, aris Tu ara mocemuli n weli nakiani. 
weliwads ewodeba nakiani, Tu misi gamomsaxveli ricxvi 4-is j eradia, magram 100-is 
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j eradi wlebidan nakiania mxolod 400-is j eradebi. magaliTad, 1700, 1800 da 1900 
– araa nakiani wlebi, xolo 2000 – nakiani welia. n weliwadis nakianobas 
SevamowmebT Semdegi pirobiT:  

n%4 == 0 && n%100 != 0 || n%400 == 0 

7. ras dabeWdavs programis fragmenti,  

    int n, m; 
cin>>n; 
switch(n){ 
  case 1: m =n+1; cout<<"m = "<<m; break; 

   case 2: m =3*n; cout<<"m = "<<m; break; 
   default: m =n; cout<<"m = "<<m; break;   
} 

  Tu SevitanT n -is Semdeg mniSvnelobebs: a) 1; b) 2; g) 3. 

8*. dawereT programa, romelic daiTvlis da dabedWavs koreqtul Sedegs, Tu SevitanT 
or mTel ricxvs da Semdeg ariTmetikuli moqmedebis binarul operators ('+', '-
', '*' an '/').   
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laboratoriuli mecadineoba # 4 

laboratoriuli samuSaos aRwera: 
• Cadgmuli if - else 
• switch operatoris gamoyeneba 

laboratoriuli samuSao: 

amocana 1. kvadratuli gantolebis amoxsna. 
///////////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: კვადრატული განტოლების 
//           ამოხსნა  
///////////////////////////////////////// 
#include <iostream> 
#include <cmath> 
using namespace std; 
int main() 
{  
   double a,b,c,d,x1,x2; 
   cout<<"SeitaneT gantolebis a, b da c koeficientebi\n"; 
   cin>>a>>b>>c; 
   d =b*b-4*a*c; 
   if(d < 0) 
     cout<<"\ngantolebas namdvili amonaxsni ar gaaCnia\n"; 
   else if(d == 0) 
        { 
          x1 =-b/(2*a); 
          cout<<"\ngantolebis amonaxsnebia:  "  
                "x1 = x2 = "<<x1<<'\n'; 
        } 
        else  
        {  
          x1 =(-b-sqrt(d))/(2*a); 
          x2 =(-b+sqrt(d))/(2*a); 
          cout<<"\ngantolebis amonaxsnebia:  "  
               "x1 = "<<x1<<'\t'<<"x2 = "<<x2<<'\n'; 
        }    
     system("pause"); 
     return 0; 
}  
davaleba: 
a) SeasruleT programa Semdegi monacemebisTvis: 1) a =1, b =4, c =4;  2) a =1,              

b =5, c =6;  3) a =1,  b =2, c =9. 
b) SeiZleba Tu ara am amocanaSi gamoviyenoT switch operatori?  
g) programa imuSavebs sworad, Tu SeitanT nulisagan gansxvavebul a –s. SeasruleT 

programa monacemebisTvis a =0, b =2, c =3; da axseniT miRebuli Sedegi. 
rogor gadavweroT programa, rom man koreqtulad imuSavos  a =0 SemTxvevaSic?  

amocana 2. dawereT programa, romelic klaviaturidan Setanil patara asosTvis 
gaarkvevs xmovania igi Tu Tanxmovani da dabeWdavs Sesabamis daskvnas. 

/////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: ხმოვანი თუ თანხმოვანი? 
/////////////////////////////////// 
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#include <iostream> 
using namespace std; 
int main(){ 
  char aso; 
  cout<<"shemoitaneT patara aso\n"; 
  cin>>aso; 
  switch(aso){ 
     case 'a': case 'o':  
     case 'i': case 'e':  
     case 'u': cout<<aso<<" aris xmovani\n"; break;  
     default: cout<<aso<<" aris Tanxmovani\n"; 
  }   
  system("pause"); 
  return 0;    
} 
davaleba: 
a) SeasruleT programa sxvadasxva patara asoebisTvis da darwmundiT mis sisworeSi 
b) ra moxdeba, Tu klaviaturidan patara asos nacvlad SevitanT sxva simbolos? 

rogor gavasworoT programis kodi, rom am SemTxvevaSi programam dagvibeWdos 
saTanado gzavnili? miTiTeba: programis teqstSi switch operatoramde CaamateT 
Semdegi fragmenti 

if(aso < 'a' || aso > 'z') 
   cout<<aso<<" ar aris patara aso.\n" 
              "Try again!\n"; 
else 

     kvlav SeasruleT programa nebismieri simbolosTvis da darwmundiT, rom igi 
yovelTvis imuSavebs koreqtulad.  

damoukidebeli samuSao: 

1. gaarCieT valutis gacvlis programa, romelsac larebSi Semotanili Tanxis sidide 
gadahyavs moTxovnis Sesabamisad dolarSi (D), evroSi (E) an inglisur funtSi (P). 

#include <iostream> 
using namespace std; 
int main(){  
  double amount, convert; 
  char letter; 
  cout<<"Enter amount in GEL : "; 
  cin>>amount; 
  cout<<"Enter the first letter of currency\n"  
        "you wish to convert to (D, E or P): "; 
  cin>>letter; 
  switch(letter){ 
     case 'D': convert = amount*0.588408;  
               cout<<amount<<" GEL == "<<convert<<" USD\n"; 
               break; 
     case 'E': convert = amount*0.413449;  
               cout<<amount<<" GEL == "<<convert<<" EUR\n";            
               break; 
     case 'P': convert = amount*0.365252;  
               cout<<amount<<" GEL == "<<convert<<" GBP\n"; 
               break;              
  }     
  system("pause"); 
  return 0; 
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} 
 
2. gaarCieT programa, romelsac moTxovnis Sesabamisad gadahyavs santimetrebi (c) 

diumebSi (i) an piriqiT.  

#include <iostream> 
using namespace std; 
int main() 
{  
   // number of centimeters in an inch  
   const double cm_per_inch = 2.54;  
   int length; // length in inches or centimeters 
   char unit; 
   cout<<"Please enter a length followed by a letter (c or i):\n"; 
   cin>>length>>unit; 
   switch (unit) { 
     case 'i' : 
         cout<<length<<" in == "<<cm_per_inch*length<<" cm\n"; 
         break; 
     case 'c' : 
         cout<<length<<" cm == "<<length/cm_per_inch<<" in\n"; 
         break; 
     default: 
         cout<<"Sorry, I don't know a unit called '"<<unit<<"'\n"; 
         break; 
   } 
   system("pause"); 
   return 0; 
} 

3. gaarCieT programa, romelic “xsnis” gadasasvlelze qcevis wesebs SuqniSnis 
CarTuli feris mixedviT (SemoitaneT Yellow, Green an Red).  

#include <iostream> 
#include <string> 
using namespace std; 
int main() 
{     
  string Traffic_light_color; 
  cout<<"What color of a traffic light is included? "; 
  cin>>Traffic_light_color; 
  switch (Traffic_light_color[0]){ 
   case 'Y': cout<<"Be ready !\n"; break;  
   case 'G': cout<<"Go !\n"; break;     
   case 'R': cout<<"Stop !\n";    
  } 
  system("pause"); 
  return 0; 
} 

4. gaarCieT programa, romelic Tvis nomris mixedviT beWdavs Tu weliwadis romel 
dros ekuTvnis mocemuli Tve. 

#include <iostream> 
using namespace std; 
int main() 
{     
  int month_number; 
  cout<<"Enter month's number "; 
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  cin>>month_number; 
  switch(month_number){ 
    case 12: 
    case 1:  
    case 2: cout<<"Winter\n"; break; 
    case 3:  
    case 4:  
    case 5: cout<<"Spring\n"; break;     
    case 6:  
    case 7: 
    case 8: cout<<"Summer\n"; break; 
    default: cout<<"Autumn\n";                   
  } 
  system("PAUSE");  
  return 0; 
} 
 
5. switch Setyobinebis gamoyenebiT gamoTvaleT  mTeli d  cvladis mniSvneloba, Tu 









=−+−
=−−+
=−+

=
.9ca,c2ba
;6ca,4/bba
;3ca,10b%a

d  

a, b da c mTeli ricxvebi SeitaneT klaviaturidan. SeamowmeT Tqveni programis 
muSaoba Semdegi sawyisi monacemebisaTvis: 
1). a =2, b =3, c =5;  2).  a =2, b =2, c =3;   3).  a =2, b =1, c =4. 

6. switch Setyobinebis gamoyenebiT gamoTvaleT  u  cvladis mniSvneloba, Tu 









=++
=+−
=+−

=
.3y2x,yx
;2y2x,xy
;1y2x,yx3

u  

Tu ki y2x +  ar udris arc 1-s, arc 2-s da arc 3-s, maSin u-s mivaniWeT yx − -is 
mniSvneloba. x da y ricxvebi SeitaneT klaviaturidan.  
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praqtikuli mecadineoba # 5  

praqtikuli mecadineobis Temebi:  
• while Setyobineba 
• veqtoris (vector) template-specializaciebi sxvadasxva tipisTvis 

masala damoukideblad gacnobisaTvis: 

1. magaliTebi while Setyobinebis gamoyenebaze:   

# programis fragmenti Sedegi 
1 int counter =0; 

while (counter < 3){ 
   cout<<"Hello, Students!\n";  
   counter++;                                 
} 

 
Hello, Students! 
Hello, Students!  
Hello, Students!  

2 int number =1;  
while (number <= 3){  
   cout<<"number = "<<number<<endl; 
   number++; 
} 

 
number =1 
number =2 
number =3 

3 

char aso ='F';  
while (aso >= 'A'){  
   cout<<aso<<' '; 
   aso--; 
} 

F E D C B A 
 
 

4 
while ( true )  
  cout<<"usasrulo ganmeoreba\n"; 

//piroba yovelTvis WeSmaritia: 
//procesi ar dasruldeba 

5 

int n =7;   
while ( true ){  
   cout<<"n = "<<n<<endl; 
   n--; 
   if(n == 4) break; 
} 

n =7 
n =6 
n =5 
 
 

6 

int n =2;   
while (n <= 6){  
   cout<<"n = "<<n<<endl; 
   n +=2;       
} 

n =2 
n =4 
n =6 
 

7 

int n =2;   
while ( true ){  
   cout<<"n = "<<n<<endl; 
   if(n == 6) break; 
   n +=2;             
} 

n =2 
n =4 
n =6 
 
 

8 

int counter =1;  
double x =1.2; 
while ( true ){ 
   cout<<x<<endl; 
   x +=0.1; 
   if(counter == 5) break; 
   counter ++; 
} 

1.2 
1.3 
1.4 
1.5 
1.6 
 
 

9 
while ( false ) 
  cout<<"Sesruldeba?\n"; 
cout<<"ar Sesrulda\n"; 

ar Sesrulda 
// piroba Tavidanve mcdaria: 
//Setyobineba ar Sesruldeba  
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2. magaliTebi vector –is sxvadasxva specializaciis gamoyenebaze:   

# programis fragmenti Sedegi 
1 cout<<"test #1 of vector"<<endl; 

vector<int> vect1; 
cout<<"size of vect1 : "<<vect1.size()<<endl; 

//carieli veqtori 
test #1 of vector 
size of vect1 : 0 

2 cout<<"test #2 of vector"<<endl; 
vector<int> vector1; 
//or elements vamatebT veqtorSi 
vector1.push_back(7777); 
vector1.push_back(2345); 
cout<<"first element is :"<<vector1[0]<<endl; 
cout<<"second element is :"<<vector1[1]<<endl; 

 
test #2 of vector 
first element :7777 
second element :2345 

3 

 
 
cout<<"test #3 of vector"<<endl; 
vector<int> vector1(3); 
cout<<"vector1.size()="<<vector1.size()<<endl; 
cout<<"first element is:"<<vector1[0] <<endl;           
cout<<"second element is:"<<vector1[1]<<endl; 
cout<<"3-th element is:"<<vector1[2]<<endl; 
cout<<"4-rd element is:"<<vector1[3]<<endl; 
 

//sami elementis adgili 
//ij avSneba da ivseba  
// nulebiT 
test #3 of vector 
vector1.size()=3 
first element is:0 
second element is:0 
3-th element is:0 
//Debug Assetion   
//  Failed! 
//Expression: vector 
// subscript out of 
// range 

4 

cout<<"test #4 of vector"<<endl; 
vector<double> vector1(2); 
vector1[0] = 11.11; 
vector1[1] = 22.22; 
cout<<"first element:"<<vector1[0] <<endl;        
cout<<"second element:"<<vector1[1]<<endl; 

 
test #4 of vector 
first element:11.11 
second element:22.22  

5 

cout<<"test #5 of vector"<<endl; 
vector<double> vector1(2); 
vector1[0] = 11.1; 
vector1[1] = 22.2; 
vector1.push_back(77.77); 
vector1.push_back(23.45);     
cout<<"vector1[0]="<<vector1[0] <<endl; 
cout<<"vector1[1]="<<vector1[1]<<endl; 
cout<<"vector1[2]="<<vector1[2]<<endl; 
cout<<"vector1[3]="<<vector1[3]<<endl; 

test #5 of vector 
vector1[0]=11.1 
vector1[1]=22.2 
vector1[2]=77.77 
vector1[3]=23.45 
 
 
 
 

6 

cout<<"test #6 of vector"<<endl; 
string str; 
vector<string> a(2); 
a[0] = "Good "; 
a[1] = "By"; 
str = a[0]+' '+a[1]; 
cout<<str<<endl; 

 
 
test #6 of vector 
Good  By 

7 

cout<<"test #6 of vector"<<endl; 
string str; 
vector<string> vctr; 
vctr.push_back("Good"); 
vctr.push_back("By!"); 
str = vctr[0]+' '+vctr[1]; 
cout<<str<<endl; 

 
 
test #6 of vector 
Good  By! 
 
 

 



კ. გელაშვილი, ი. ხუციშვილი 
 

37 

saauditorio samuSao: 

1. klaviaturidan SeitaneT 5 mTeli ricxvi da CawereT veqtorSi. Semdeg dabeWdeT 
veqtoris elementebi indeqsebis CvenebiT: 
#include <iostream> 
#include <vector> 
using namespace std; 
int main(){     
  vector<int> a; 
  int number, index = 0; 
  while(index < 5){ 
     cin>> number; 
     a.push_back(number); 
     index++;            
  } 
  index = 0; 
  while(index < a.size()){  
     cout<<"a[ "<<index<<" ] = "<<a[index]<<endl; 
     index++;                  
  } 
  //system("PAUSE");  
  return 0; 
}    
programis Sesrulebis Sedegia: 
1 2 3 4 5 
a[ 0 ] = 1 
a[ 1 ] = 2 
a[ 2 ] = 3 
a[ 3 ] = 4 
a[ 4 ] = 5 
Press any key to continue . . . 

2. klaviaturidan SeitaneT 10 namdvili ricxvi (Setana daamTavreT simbolos akrefiT) 
da CawereT veqtorSi. Semdeg ipoveT am ricxvebis j ami da dabeWdeT.  
#include <iostream> 
#include <vector> 
using namespace std; 
int main(){     
  vector<double> v; 
  double x; 
  while(cin>>x)     
     v.push_back(x); 
  double sum =0;    
  int i = 0; 
  while(i < v.size()){  
     sum += v[i]; 
     i++;                  
  } 
  cout<<"jami = "<<sum<<endl; 
  //system("PAUSE");  
  return 0; 
} 
programis Sesrulebis Sedegia: 
1.2 0.3 12.25 -11.25 3.0 20.5 -10 -5.5 0 2.125 | 
jami = 12.625 
Press any key to continue . . . 
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3. dawereT programa, romelic klaviaturidan Semotanil mTel ricxvebs Soris ipovis 
da dabeWdavs udidess. 
#include <iostream> 
#include <vector> 
#include <algorithm> 
using namespace std; 
int main(){     
  vector<int> v; 
  int number; 
  while(cin>>number)     
     v.push_back(number); 
  sort(v.begin(), v.end());   
  cout<<"udidesi = "<<v[v.size()-1]<<endl; 
  //system("PAUSE");  
  return 0; 
} 
programis Sesrulebis Sedegia: 
9 14 0 -3 27 -15 8 9 25 * 
udidesi = 27 
Press any key to continue . . . 

4. klaviaturidan SemoitaneT winadadeba, romelSic sityvebi gamoyofilia hariT. Setana 
daamTavreT axal striqonze Ctrl+z klaviSebis kombinaciis akrefiT. dabeWdeT 
sityvebis raodenoba da yvela gansxvavebuli sityva. 
#include <iostream> 
#include <vector> 
#include <algorithm> 
#include <string> 
using namespace std; 
int main(){     
  vector<string> sentence; 
  string word; 
  while(cin>>word)     
     sentence.push_back(word); 
  cout<<"Number of words = "<<sentence.size()<<endl; 
  sort(sentence.begin(), sentence.end()); 
  cout<<sentence[0]<<endl; 
  int i =1; 
  while(i < sentence.size()){ 
     if(sentence[i-1] != sentence[i]) 
       cout<<sentence[i]<<endl; 
     ++i; 
  }     
  //system("PAUSE");  
  return 0; 
} 
programis Sesrulebis Sedegia: 
a plan a map a dog 
^Z 
Number of words = 6 
a 
dog 
map 
plan 
Press any key to continue . . . 
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damoukidebeli samuSao: 

1. ras dabeWdavs Semdegi fragmenti? axseniT da Semdeg SeamowmeT kompiuterze: 

# programis fragmenti 

1 

int k =1; char p ='A'; 
  while( k < 4 ){  
    cout<<p++<<endl; 
    ++k; 
  } 

2 

int x =5; 
  while ( -25 || 0 ){       
     cout<<"ar dasruldeba\n"; 
     x++; 
  } 

3 

int x =5; 
  while ( 10-10 && x > 7 ) {      
    cout<<"ar shesruldeba\n"; 
    x++; 
  } 

4 

int n =7, s =30;   
 while ( true ){  
   s -=n; 
   n--; 
   if(n == 4) break; 
 } 
cout<<"s = "<<s<<endl; 

5 

int n =2, p =1;   
  while( n <= 7 ){       
    ++n; 
    if( n%2 == 0) continue;  
    p *=n;          
  } 
  cout<<"p ="<<p<<endl; 

2. gaarCieT programa, romelic "temperature.in" failidan Semotanil saSualo 
Tviuri temperaturis 12 maCveneblis (Tveebis) mixedviT beWdavs weliwadis saSualo 
temperaturas.   
#include <iostream> 
#include <fstream> 
using namespace std; 
int main(){   
  double temps, S =0;  
  ifstream fin ("temperature.in");   
  while( fin >> temps )        
     S += temps;                           
  cout << "sashualo temperatura = "<< S/12 <<endl; 
  //system("PAUSE");  
  return 0; 
}  
programis Sesrulebis Sedegia: 

temperature.in faili gamosatani ekrani 
12.5 15 14.5 16 18 25.5 35 32.5 
34.5 28 20 17 

sashualo temperatura = 22.375 
Press any key to continue . . . 
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3. gaarCieT programa, romelic klaviaturidan Semotanil striqonSi iTvalis aso  
'a'–s raodenobas.  
#include <iostream> 
#include <string> 
using namespace std; 
int main(){     
  string Str; 
  int counter =0, i =0; 
  getline(cin, Str);  
  while(i < Str.size()){ 
     if( Str[i] == 'a' ) 
       counter++; 
     ++i;         
  }   
  cout<< "striqonSi aris " << counter 
      << " aso 'a' "<< endl; 
  //system("PAUSE");  
  return 0; 
} 
programis Sesrulebis Sedegia: 
a man a cat a dog 
striqonSi aris 5 aso 'a' 
Press any key to continue . . . 

 davaleba:  
   a). SeasruleT programa sxvadasxva striqonisTvis da darwmundiT miRebuli 

Sedegebis sisworeSi; 
   b). programis getline(cin, Str); Setyobineba SecvaleT cin >> Str; – iT da 

isev SeasruleT programa. SegeqmnaT problema? 

daimaxsovreT: Tu striqoni Sedgeba ramodenime sityvisagan (anu Seicavs sityvebis 
gamyofebs - haris an/da tabulaciis - simboloebs) klaviaturidan mis Sesatanad 
gamoiyeneba funqcia getline formatiT getline(cin, <striqonis saxeli>), 
radgan cin >> <striqonis saxeli>  -is SemTxvevaSi waikiTxeba mxolod pirveli 
sityva (pirvelive gamyof simbolomde). 

4. klaviaturidan SeitaneT mTeli ricxvebi, CawereT saTanado veqtorSi da Semdeg 
dabeWdeT maTi j amis meoTxedi.  

5. klaviaturidan SeitaneT mTeli ricxvebi, CawereT saTanado veqtorSi da Semdeg 
dabeWdeT maTi saSualo ariTmetikuli. 

6. klaviaturidan SeitaneT simboloTa mimdevroba, CawereT saTanado veqtorSi da 
Semdeg dabeWdeT Setanili simboloebis raodenoba. 

7. klaviaturidan SeitaneT 12 mTeli ricxvi da dabeWdeT maTi saSualo ariTmetikuli.    

8*. klaviaturidan SeitaneT teqsti – wertiliT damTavrebuli ramodenime winadadeba, 
pirvel winadadebaSi daadgineT: 'a' simbolo gvxvdeba metad Tu 'b'. 

9. klaviaturidan SeitaneT ricxvebis raodenoba - m, Semdeg  m cali mTeli ricxvi da 
dabeWdeT maTi namravli.  

10. klaviaturidan SeitaneT mTeli ricxvi m, Semdeg dabeWdeT m ricxvis faqtoriali. 
ra saxis problema SeiZleba SegeqmnaT? 
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laboratoriuli mecadineoba # 5 

laboratoriuli samuSaos aRwera:  
• failidan ricxvebis, striqonebis da simboloebis wakiTxva 
• programis Sedegis failSi gamotana  

laboratoriuli samuSao: 

amocana 1. data.txt faili Seicavs 3 simbolos. dabeWdeT es simboloebi         
output.txt failSi Sebrunebuli rigiT. 

  miTiTeba:  

• SeqmeniT proeqti saxeliT lp 5.1, daamateT masSi 5-1.cpp faili, romelSic 
akrifeT programa.  

• daamateT proeqtSi teqsturi faili data.txt Semdegi gziT: Project -> Add 
New Item -> Text File(.txt); Name velSi CawereT failis saxeli data 
(gafarToebis gareSe) da daaWireT Add Rilaks (an Enter -s). 

• CawereT data.txt failSi 3 simbolo.  

Sesabamis programas aqvs saxe:  
///////////////////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: ფაილიდან სიმბოლოების წაკითხვა და 
//           სხვა ფაილში შებრუნებული რიგით ჩაწერა  
///////////////////////////////////////////////// 
#include <iostream> 
#include <fstream> 
using namespace std; 
int main(){ 
   char a, b, c;      
   ifstream ifs("data.txt"); 
   ifs>>a>>b>>c;    
   ofstream ofs("output.txt");    
   ofs<<c<<' '<<b<<' '<<a; 
   return 0; 
}  
programis gaSvebis Semdeg lp 5.1 proeqtis Siga lp 5.1 saqaRaldeSi avtomaturad 
Seiqmneba output.txt faili. gaxseniT igi (magaliTad, File -> Open -> File da 
gaxseniT output.txt faili), gaaanalizeT programis muSaobis Sedegi. magaliTad,  

faili data.txt faili output.txt 
XYO O Y X 

   miTiTeba: erTdroulad gaxsnili ramodenime failis SemTxvevaSi CTRL+F6 klaviSebis 
kombinacia axorcielebs gadarTvas maT Soris. 

amocana 2. monacemebi.in failSi Cawerilia 3 mTeli ricxvi. pasuxi.out failSi 
dabeWdeT am ricxvebis saSualo ariTmetikuli.  

Sesabamis programas aqvs saxe:  
///////////////////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: ფაილიდან წაკითხული მთელი რიცხვების 
//       საშუალო არითმეტიკულის სხვა ფაილში ბეჭდვა  
///////////////////////////////////////////////// 
#include <iostream> 
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#include <fstream> 
using namespace std; 
int main(){ 
   int a, b, c;  
   double average;   
   ifstream fin( "monacemebi.in" ); 
   fin>>a>>b>>c;     
   average =(a+b+c)/3.;       
   ofstream fout( "pasuxi.out" );    
   fout<<a<<' '<<b<<' '<<c 
       <<" ricxvebis sashualo ariTmetikuli = " 
       <<average; 
   return 0; 
}  

SeasruleT programa ramdenimej er ricxvTa sxvadasxva sameulebisaTvis. SeamowmeT 
pasuxi.out failSi miRebuli Sedegebi. 

amocana 3. input.in failis pirvel striqonSi Cawerilia studentis gvari, meoreSi ki 
– misi saxeli. output.out failis pirvel striqonSi CawereT am studentis 
saxeli, meoreSi ki gvari. 

Sesabamis programas aqvs saxe: 
////////////////////////////////////////////// 
// ავტორი:            
// პროგრამა: ფაილიდან წაკითხული სტრიქონების 
//       შებრუნებული რიგით სხვა ფაილში ბეჭდვა  
////////////////////////////////////////////// 
#include <iostream> 
#include <fstream> 
#include <string> 
using namespace std;            
int main(){ 
   string saxeli, gvari;     
   ifstream fin("input.in");         
   ofstream fout("output.out"); 
   fin>> gvari >> saxeli;  
   fout<< saxeli << endl << gvari;  
   fin.close(); 
   fout.close();    
   return 0; 
} 
davaleba: gaarkvieT ra moxdeba, Tu input.in failSi gvari da saxeli Cawerilia erT 

striqonSi, gamoyofilia hariT da gvinda davbeWdoT gvari da saxeli output.out 
failSi Sebrunebuli rigiT: a). erT striqonad; b) or striqonad. 

amocana 4. ricxvebi.txt failSi Cawerilia 3 mTeli ricxvi. shedegi.txt failSi 
gadaitaneT mxolod is ricxvebi, romlebic ekuTvnis [10,30] Sualeds.  

Sesabamis programas aqvs saxe: 
//////////////////////////////////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: ფაილის სტრიქონებში მოცემული რიცხვებიდან 
//      [10,30] შუალედში მოთავსებული რიცხვების სხვა ფაილში ბეჭდვა  
//////////////////////////////////////////////////////////////// 
#include <iostream> 
#include <fstream> 
using namespace std;          
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int main(){ 
   int ricxvi;  
   ifstream fin( "ricxvebi.txt" );         
   ofstream fout( "shedegi.txt" ); 
   fin >>ricxvi;    
   if(ricxvi >=10 && ricxvi <=30) fout<<ricxvi<<endl;  
   fin >>ricxvi;    
   if(ricxvi >=10 && ricxvi <=30) fout<<ricxvi<<endl;  
   fin >>ricxvi;    
   if(ricxvi >=10 && ricxvi <=30) fout<<ricxvi<<endl; 
   fin.close(); 
   fout.close(); 
   return 0; 
} 
davaleba:  
1. SeasruleT programa da gaaanalizeT shedegi.txt faili. 
2. gadawereT programa ganmeorebis Setyobinebis gamoyenebiT, SeasruleT igi da 

gaaanalizeT Sedegi. miTiTeba: programaSi 3 –j er gameorebuli Setyobinebebi 
   fin >>ricxvi;    
   if(ricxvi >=10 && ricxvi <=30) fout<<ricxvi<<endl;  

SecvaleT Semdegi fragmentiT: 

           int mTvleli = 1; 
        while( mTvleli <= 3 ){ 

        fin >>ricxvi;    
        if(ricxvi >=10 && ricxvi <=30) fout<<ricxvi<<endl; 
        mTvleli++;  
      } 

 
damoukidebeli samuSao: 

1. mocemuli faili Seicavs 3 simbolos. daadgineT simboloTa Soris umciresi da 
dabeWdeT es simbolo da misi kodi sxva failSi. 

2. mocemuli faili Sedgeba 2 striqonisgan. TiToeulSi Cawerilia mTeli ricxvi. meore 
failSi CawereT am ricxvebis 

 a) j ami;  b) namravli; 
 g) saSualo geometriuli. 
    miTiTeba: naaa ,...,, 21  ricxvebis saSualo geometriuli gamoiTvleba Semdegi    

               formuliT:   saSualo geometriuli n
naaa ⋅⋅⋅= 21 .  

3. mocemuli faili Seicavs striqons. meore failSi CawereT am striqonis sigrZis 
mniSvneloba. 

4. erT failSi, saxelad weight.in weria sami saxis produqtis wona. meore failSi, 
saxelad price.in weria am produqtebis fasebi. mesame failSi gamoitaneT 
mocemuli raodenobis produqtebis SeZenaze daxarj uli Tanxis odenoba.  
gaarCieT da gaaanalizeT Sesabamisi C++–programa: 
#include <iostream> 
#include <fstream> 
using namespace std; 
int main(){     
  double a, b, c =0; 
  ifstream ifs1("weight.in"); 
  ifstream ifs2("price.in"); 
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  while( ifs1 >> a, ifs2 >> b )              
     c += a*b;       
  ofstream ofs("answer.out"); 
  ofs<<c;   
  return 0; 
} 
programis muSaobis Sedegia: 

faili weight.in  faili price.in  faili answer.out  
100 50.5 200 3.5 10 7.5 2355 
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praqtikuli mecadineoba # 6  

praqtikuli mecadineobis Temebi:  
• for Setyobineba 
• ramdenime martivi funqcia 
• SemTxveviTi ricxvebis generireba 
• sxvadasxva tipis veqtorTan muSaoba 

masala damoukideblad gacnobisaTvis: 

1. magaliTebi for Setyobinebis gamoyenebaze: 

# programis fragmenti Sedegi 

1 
for(int i=1; i<4; i++)  
    cout << "i = " << i << endl; 

i =1 
i =2 
i =3 

2 for(int i=3; i>=2; i--)  
    puts("iswavle C++"); 

iswavle C++ 
iswavle C++ 

3 for(char c='K'; c>'D'; --c)  
   cout << c << ' '; 

K J I H G F E 
 

4 
for(int n=5; n<=15; n+=5)  
    cout << "n = " << n << endl; 

n =5 
n =10 
n =15 

5 for(char p='A'; p<'F'; ++p)  
   cout << p << ' '; 

A B C D E 
 

6 

for(int a=5; a>=2; a--){ 
   if(a%3 == 0) break; 
     cout << "a = " << a << endl; 
} 

a =5 
a =4 
 
 

7 

for(int a=5; a>=2; a--){ 
   if(a%3 == 0) continue; 
     cout << "a = " << a << endl; 
} 

a =5 
a =4 
a =2 
 

8 

for(int i=1; i<50; i++){ 
   if (i%7 != 0) continue; 
      cout << I << ' '; 
} 

7 14 21 28 35 42 49 
 
 

9 for(int i=7; i<50; i+=7) 
   cout << I << ' '; 

7 14 21 28 35 42 49 
 

10 
for(int x=10; x>5; x++)       
   puts("usasrulo ganmeoreba"); 

piroba yovelTvis 
WeSmaritia: procesi ar 
dasruldeba 

11 

for(int k=5; true; k++){ 
   if(k%2 == 0) continue; 
   cout << "k = " << k << endl; 
   if(k == 9) break; 
} 

k =5 
k =7 
k =9 
 
 

12 
for(int n=5; n<3; n++)      
   cout << "n = " << n << endl; 

piroba Tavidanve mcdaria: 
Setyobineba ar Sesruldeba 
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2. time(x) funqciiT sargeblobisaTvis saWiroa #include <ctime> brZanebis 

programaSi CarTva.   time(NULL) warmoadgens sistemis mimdinare kalendarul dros, 
gazomils wamebSi. drois aTvla mimdinareobs garkveuli TariRidan.  

# programis fragmenti Sedegi gaSvebis dro 
1 cout<<time(NULL)<<endl; 1319571546 11:39 PM 
2 cout<<time(NULL)<<endl; 1319571606 11:40 PM 
3 cout<<time(NULL)<<endl; 1319571906 11:45 PM 

3. funqcia rand() axdens mTeli fsevdoSemTxveviTi ricxvis generirebas. yoveli 
mimarTvisas funqcia abrunebs mTel ricxvs [0,RAND_MAX] Sualedidan. RAND_MAX, 
Cveulebriv, aris SHRT_MAX –is toli.  

# programis fragmenti Sedegi 

1 
cout<<rand()<<endl; 
cout<<rand()<<endl; 
cout<<rand()<<endl; 

41 
18467 
6334 

2 

/* igive fragmenti Sesrulda 2 saaTis Semdeg */ 
cout<<rand()<<endl; 
cout<<rand()<<endl; 
cout<<rand()<<endl; 

41 
18467 
6334 

4. sxvadasxva tipis veqtorTan muSaobis magaliTebi:   

# programis fragmenti Sedegi 
1 /* veqtorSi CavweroT sami ricxvi da Semdeg 

davbeWdoT veqtoris elementebi */ 
vector<int> v; 
v.push_back(23); 
v.push_back(-70); 
v.push_back(101); 
for(int i=0; i<v.size(); i++ ) 
   cout << v[i]<< endl; 

 
23 
-70 
101 

2 /* klaviaturidan SevitanoT ori ricxvi da 
CavweroT veqtorSi */ 
vector<int> a;  
int number; 
for(int m=1; m<=2; m++ ){ 
   cin>>number;      
   a.push_back(number); 
} 
cout<<"first element is "<< a[0] <<endl; 
cout<<"second element is "<< a[1]<<endl; 
cout<<"vector contains "<< a.size() 
    <<" elements\n"; 

 
// Setana 
10 -100 
 
// gamosatani ekrani 
first element is 10 
second element is -100 
vector contains 2 elements 

3 

/* veqtorSi CavweroT sami sityva da Semdeg 
davbeWdoT veqtoris elementebi Sebrunebuli 
rigiT*/ 
vector<string> words; 
words.push_back("Mariam"); 
words.push_back("Giorgi"); 
words.push_back("Elene"); 
for(int i=words.size()-1; i>=0; i-- ) 
   cout << words[i] << endl; 

 
 
Elene 
Giorgi 
Mariam 
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4 

/* veqtorSi CavweroT sami namdvili ricxvi, 
Semdeg daviTvaloT da davbeWdoT maTi j ami */ 
vector<double> reals; 
reals.push_back(2.25); 
reals.push_back(10.75); 
reals.push_back(-5); 
double sum =0; 
for(int k=0; k<reals.size(); ++k ) 
   sum += reals[k]; 
cout << "jami = " << sum << endl; 

 
 
 
jami = 8 

5 

/* veqtorSi CavweroT 5 SemTxveviTi ricxi da   
Semdeg davbeWdoT veqtoris elementebi*/ 
vector<int> vec; 
int number; 
for(int count=1; count<=5; count++){ 
   number =rand();      
   vec.push_back(number); 
} 
for(int i=0; i<vec.size(); i++ ) 
   cout << vec[i] << endl; 

 
 
 
41 
18467 
6334 
26500 
19169 
 
 
 

saauditorio samuSao: 

1. veqtorSi CavweroT pirveli 10 naturaluri ricxvis kvadrati da Semdeg davbeWdoT 
es veqtori. 

#include <iostream> 
#include <vector> 
using namespace std; 
int main(){     
  vector<int> vec; 
  for(int n=1; n<11; n++) 
     vec.push_back(n * n);   
  for(int i=0; i<vec.size(); i++) 
     cout << vec[i] << '\t'; 
  cout<<endl;    
  system("PAUSE");  
  return 0; 
} 
programis Sesrulebis Sedegia: 
1     4     9     16    25    36    49    64    81    100 

Press any key to continue . . . 

2. SeqmeniT funqcia, romlis prototipia int square(int k); da romelic 
gamoiTvlis   naturaluri ricxvis kvadrats. gamoiyeneT funqcia wina amocanis 
amoxsnisTvis. 
#include <iostream> 
#include <vector> 
using namespace std; 
int square (int ); 
int main(){     
  vector<int> vec; 
  for(int n=1; n<11; n++) 
     vec.push_back( square (n) );   
  for(int i=0; i< vec.size(); i++) 
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     cout << vec[i] << '\t'; 
  cout<<endl;    
  system("PAUSE");  
  return 0; 
} 
int square (int k){  
   return k * k;  
} 

 
3. SeqmeniT kidev erTi funqcia prototipiT void printVector(vector<int> );    

romelic dabeWdavs veqtoris elementebs. Semdeg gamoiyeneT es funqcia wina 
amocanaSi. 
#include <iostream> 
#include <vector> 
using namespace std; 
int square (int ); 
void printVector(vector<int> ); 
int main(){     
  vector<int> vec; 
  for(int n=1; n<11; n++) 
     vec.push_back( square (n) ); 
  printVector( vec );    
  system("PAUSE");  
  return 0; 
} 
int square (int k){  
   return k * k;  
} 
void printVector(vector<int> x){ 
   for(int i=0; i< x.size(); i++) 
     cout << x[i] << '\t'; 
   cout << endl;      
} 

4. CawereT veqtorSi N SemTxveviTi mTeli ricxvi da dabeWdeT veqtori. Semdeg 
daalageT veqtoris elementebi zrdadobiT da isev dabeWdeT veqtori. programaSi 
gamoiyeneT adre Seqmnili funqcia printVector. 
#include <iostream> 
#include <vector> 
#include <algorithm> 
using namespace std; 
void printVector(vector<int> ); 
int main(){     
  vector<int> vec; 
  int N; 
  cout<<"ShemoitaneT ricxvebis raodenoba : "; 
  cin>>N; 
  for(int count=1; count<=N; count++)   
     vec.push_back(rand()); 
  printVector( vec ); 
  sort( vec.begin(), vec.end() ); 
  printVector( vec );      
  system("PAUSE");  
  return 0; 
} 
void printVector(vector<int> x){ 
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   for(int i=0; i<x.size(); i++) 
     cout<<x[i]<<"  "; 
   cout<<endl;      
} 
programis Sesrulebis Sedegia: 
ShemoitaneT ricxvebis raodenoba : 5 
41  18467  6334  26500  19169 
41  6334  18467  19169  26500 
Press any key to continue . . . 
 

 

damoukidebeli samuSao: 

1. gaarCieT programa, romelic iTvlis 310 –idan 452 –mde 7-is j eradi ricxvebis j ams.  
#include <iostream> 
using namespace std; 
int main(){ 
   int a;  // mTeli ricxvi  
   int s =0;  // 7-is j eradi ricxvebis j ami  
   //ricxvebisTvis 310-dan 452-is CaTvliT, bij iT 1, sruldeba:    
   for(a = 310; a <= 452; a++)  
      if( a%7 == 0 ) s += a;  //Tu ricxvi 7-is j eradia davamatoT igi j ams  
   cout<<"s = "<<s<<endl; 
   system("pause"); 
   return 0; 
}  
programis Sesrulebis Sedegia: 
s =7630 
Press any key to continue . . . 
 

2. amocanis pirobaa: SekribeT SemTxveviTi ricxvebi, vidre j ami ar gaxdeba 10 –is 
j eradi, oRond j amSi ar gaiTvaliswinoT 13-ze damTavrebuli ricxvebi. gaarCieT 
Sesabamisi C++ –is programa. 
#include <iostream> 
using namespace std; 
int main (){                    
    int a;  // SemTxveviTi ricxvi   
    int s =0; // ricxvebis j ami             
    while ( true ){ 
       a =rand(); 
       if(a%100 == 13) 
          continue; 
       s +=a; 
       if(s%10 == 0) 
          break;           
    } 
    cout<< "s = " << s <<'\n'; 
    system("PAUSE"); 
    return 0; 
} 

P  programis Sesrulebis Sedegia: 
s =554810 
Press any key to continue . . . 
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3. CawereT saTanado veqtorSi klaviaturidan Semotanili 5 sityva da Semdeg dabeWdeT 
veqtoris elementebi. veqtoris elementebis dasabeWdaT SeqmeniT da gamoiyeneT 
funqcia prototipiT void printWords(vector<string> ); 

#include <iostream> 
#include <string> 
#include <vector> 
using namespace std; 
void printWords(vector<string> ); 
int main(){     
  vector<string> W; 
  string word; 
  for(int count=1; count<=5; count++){ 
     cin>>word;      
     W.push_back(word); 
  } 
  printWords(W);  
  system("PAUSE");  
  return 0; 
} 
void printWords(vector<string> a){ 
   for(int i=0; i<a.size(); i++ ) 
      cout<<a[i]<<endl;  
} 
programis Sesrulebis Sedegia: 
Tbilisi Batumi KuTaisi Gori Telavi 
Tbilisi 
Batumi 
KuTaisi 
Gori 
Telavi 
Press any key to continue . . . 

4. ras dabeWdavs Semdegi fragmenti? axseniT da Semdeg SeamowmeT kompiuterze: 

# programis fragmenti 

1 
int k; char p; 
for(k=1, p='A'; k<9; ++k)  
    cout << p++ << endl; 

2 
int x; 
for(x=10; -10 || 0; x++)       
   puts("ar dasruldeba"); 

3 
int x; 
for(x=10; x>3 && 5-5; x++)       
   puts("ar shesruldeba"); 

4 

int s =30; 
for(int n =7; true; --n){ 
   s -=n; 
   if(n == 4) break; 
} 
cout << "s = " << s << endl; 

5 

int n =5, p =1;   
for(  ; n<=11;  n++){ 
   if( n%2 == 0) continue; 
   p *=n;   
} 
cout << "p = " << p << endl; 
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5. klaviaturidan SevitanoT mTeli ricxvebi, CavweroT saTanado tipis veqtorSi da 
Semdeg davbeWdoT maTi j amis meoTxedi.  

6. klaviaturidan SevitanoT mTeli ricxvebi, CavweroT saTanado tipis veqtorSi da 
Semdeg davbeWdoT maTi saSualo ariTmetikuli. 

7. klaviaturidan SeitaneT simboloTa mimdevroba, CawereT saTanado tipis veqtorSi da 
Semdeg dabeWdeT Setanili simboloebis raodenoba. 

8. ipoveT da dabeWdeT 7-dan 32-mde ricxvebis j ami.     

9. ipoveT 14 –idan 102 –mde kenti ricxvebis j ami. 

10. ipoveT 4 –idan 123 –mde luwi ricxvebis j ami. 

11. ipoveT 5 –idan 103 –mde 5-is j eradi ricxvebis j amis meoTxedi. 

12. ipoveT m-idan n-mde naturalur ricxvTa j ami. m  da n SemoitaneT klaviaturidan. 

13. a da b – mTeli ricxvebia. c cvlads mianiWeT a-dan b-mde ricxvebis saSualo 
ariTmetikuli, da Semdeg dabeWdeT. a da b SeitaneT klaviaturidan. 

14. klaviaturidan SevitanoT 12 mTeli ricxvi da davbeWdoT maTi saSualo 
ariTmetikuli.   

15. ipoveT SemTxveviTi ricxvebis, garda luwi ricxvebisa, saSualo ariTmetikuli 
vidre maTi j ami ar gaxdeba 21 –is j eradi.  

16. ipoveT SemTxveviTi ricxvebis, garda 5-is j eradi ricxvebisa, saSualo 
ariTmetikuli vidre maTi j ami ar gaxdeba 19 –is j eradi. 

17. ramdenj erme dabeWdeT cout << (1.0*rand())/RAND_MAX << endl; ra tipis 
SemTveviT ricxvebs qmnis (1.0*rand())/RAND_MAX ?  romeli diapazonidan? 

18*. wina savarj iSos safuZvelze, rogor SevqmnaT SemTxveviTi namdvili ricxvebi 
diapazonidan [a.b]? 
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laboratoriuli mecadineoba # 6 

laboratoriuli samuSaos aRwera:  
• rand() da time() funqciebis gamoyeneba 
• SemTxveviTi ricxvebis Seqmna da beWdva  

 
laboratoriuli samuSao: 
amocana 1. dabeWdeT sami mTeli SemTxveviTi ricxvi [0;100] Sualedidan. 

Sesabamis programas aqvs saxe:  
//////////////////////////////////////////// 
// ავტორი:                 
// პროგრამა: სამი შემთხვევითი რიცხვის [0;100]     
//         შუალედიდან ბეჭდვა  
//////////////////////////////////////////// 
#include <iostream> 
using namespace std; 
int main(){  
  cout<<"random numbers:\n"; 
  cout<<rand()%101<<' '<<rand()%101<<' ' 
      <<rand()%101<<endl; 
  system("PAUSE");  
  return 0; 
}   
davaleba:  
   gadawereT programa ise, rom SesaZlebeli gaxdes N cali SemTxveviTi ricxvis 

[0;100] Sualedidan dabeWdva, Tu N–is mniSvnelobas SevitanT klaviaturidan.  
 
amocana 2. dawereT programa, romelic beWdavs mimdinare dros wamebSi da wuTebSi.. 

Sesabamis programas aqvs saxe:  
/////////////////////////////////////// 
// ავტორი:                 
// პროგრამა: მიმდინარე დროის წამებში და      
//         წუთებში ბეჭდვა  
/////////////////////////////////////// 
#include <iostream> 
#include <ctime> 
using namespace std; 
int main(){  
  cout<<"mimdinare dro (second): "<<time(NULL)<<endl; 
  cout<<"mimdinare dro (minute): "<<time(NULL)/60<<endl; 
  system("PAUSE");  
  return 0; 
}    
davaleba:  
  daamateT programaSi Setyobineba, romelic dabeWdavs mimdinare gros saaTebSi. 
 
amocana 3. SeqmeniT 10 SemTxveviTi mTeli ricxvi [65,90] diapazonidan – didi 

inglisuri asoebis kodebi. dabeWdeT am kodebis Sesabamisi simboloebi. dasabeWdad 
gamoiyeneT Tqven mier gansazRvruli funqcia. Semdeg dabeWdeT simboloebs Soris 
umciresi da misi kodi. 

Sesabamis programas aqvs saxe: 



კ. გელაშვილი, ი. ხუციშვილი,  C++ (2011) 
 

53 

//////////////////////////////////////////////// 
// ავტორი:                 
// პროგრამა: 10 შემთხვევითი რიცხვის შექმნა და მათი      
//         შესაბამისი სიმბოლოების ბეჭდვა  
//////////////////////////////////////////////// 
#include <iostream> 
#include <vector> 
#include <algorithm> 
using namespace std; 
void printChar(vector<int> ); 
int main(){     
  vector<int> vec; 
  int code; 
  for(int count=1; count<=10; count++){ 
     code =rand()%(91 -65) + 65;      
     vec.push_back(code); 
  } 
  printChar(vec); 
  sort( vec.begin(), vec.end() ); 
  printChar(vec);  
  cout<<"umciresia "<<(char)vec[0] 
      <<" kodiT "<<vec[0]<<endl; 
  system("PAUSE");  
  return 0; 
} 
void printChar(vector<int> m){ 
   for(int i=0; i<m.size(); i++ ) 
      cout<<(char)m[i]<<' '; 
   cout<<endl;  
} 
davaleba:  

SecvaleT programa ise, rom man dabeWdos SemTxveviTi kodebis mqone simboloebi 
dalagebuli klebadobiT. miTiTeba:  

sort( vec.begin(), vec.end() ); 

algoriTmis nacvlad gamoiyeneT misi sxva saxe: 

sort( vec.rbegin(), vec.rend() ); 

Sesabamisad SecvaleT umcirebi simbolos da misi kodis beWdvis Setyobinebac. 

amocana 4. dawereT programa, romelic Seqmnis 25 SemTxveviT patara asos (['a','z'] 
Sualedidan) da Semdeg dabeWdavs udidesis kods. miTiTeba: isargebleT formuliT:  

   rand()%('z '+1- 'a') + 'a'; 

damoukidebeli samuSao: 

1. mocemuli faili Seicavs 3 simbolos. simboloTa Soris umciresi da udidesi maT 
kodebTan erTad dabeWdeT sxva failSi. amocana gaakeTeT ori xerxiT: 1) veqtoris 
da dalagebis algoriTmis gamoyenebis gareSe; 2) saTanado tipis veqtoris da 
dalagebis algoriTmis gamoyenebiT. 

2. 75 SemTxveviTi ricxvi diapazonSi [-15,80] dabeWdeT klebadobiT. 

3. klaviaturidan SemoitaneT N raodenobis namdvili ricxvi. dabeWdeT dadebiT 
ricxvebs Soris umciresi da misi rigiTi nomeri. 
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praqtikuli mecadineoba # 7 

praqtikuli mecadineobis Temebi:  
• funqciis parametrebi, dasabrunebeli mniSvneloba 
• funqciis prototipi, gansazRvra 
• funqciis gamoZaxeba  

masala damoukideblad gacnobisaTvis: 

1. martivi funqciebis da ZiriTad programaSi maTi gamoZaxebis nimuSebi. 
miTiTeba: imisaTvis rom vnaxoT Seqmnili funqciis muSaobis Sedegi, moyvanili 
fragmentebi unda SevavsoT srul programamde. magaliTad, pirveli 
fragmentisTvis unda davweroT: 

#include <iostream> 
using namespace std; 
int my_abs(int ); 
int main(){   
      int a, n; 
      cin>>a; 
      n = my_abs(a); 
      cout<<n<<endl;    
   system("pause"); 
   return 0; 
} 
   int my_abs(int x){ 
       if(x >= 0) return x; 
       return -x;  
   } 
xolo sxva nimuSebSi SevcvaloT funqciis saTauri (prototipi), main()-is 
fragmenti da funqciis gansazRvra Sesabamisad.   

# funqcia 
funqciis gamoZaxeba -             
main()-is fragmenti 

1 

 /*funqcia poulobs mTeli ricxvis moduls*/ 
int my_abs(int x){ 
   if(x >= 0) return x; 
   return -x;  

   } 

int main(){   
int a, n; 
cin>>a; 
n = my_abs(a); 

   cout<<n<<endl;    
   . . . 
} 

2 

/* funqcia poulobs namdvili ricxvis 
moduls */ 

float my_fabs(float x){ 
   if(x < 0) return -x; 
   return x;   
} 

int main(){      
  float y, k; 
  cin>>y; 
  k = my_fabs(y); 
  cout<<k<<endl;   
  . . . 
} 

3 

/* funqcia adgens ricxvis niSans */ 
int my_sign(float x){ 
   if(x > 0) return 1; 
   else if(x == 0) return 0; 
   return -1;   
} 

int main(){      
  float n; int s; 
  cin>>n; 
  s = my_sign(n); 
  cout<<s<<endl; 
  . . . 
} 

4 /* funqcia poulobs 2 mTeli ricxvidan int main(){      
  int m, n, max; 
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udidess */ 
int my_max2(int a, int b){ 
   if(a > b) return a; 
   return b;   
} 

  cin>>m>>n; 
  max = my_max2(m,n); 
  cout<<max<<endl;  
  . . . 
} 

5 

/* funqcia poulobs 2 namdvili ricxvidan 
umciress */ 

float my_fmin2(float x, float y){ 
   return (x < y) ? x : y; 
} 

int main(){      
  float a, b, min; 
  cin>>a>>b; 
  min = my_fmin2(a,b); 
  cout<<min<<endl;    
  . . . 
} 

6 

/* funqcia poulobs 3 mTeli ricxvidan 
umciress */ 

int my_min3(int a, int b, int c){ 
   int m = a; 
   if(b < m) m = b; 
   if(c < m) m = c; 
   return m; 
} 

int main(){      
  int k, n, m, min;      
  cin>>k>>n>>m; 
  min = my_min3(k,n,m); 
  cout<<min<<endl;       
  . . . 
} 
 
 

7 

/* funqcia poulobs 3 namdvili ricxvidan 
udidess */ 

float my_fmax3(float a,float b,float c){ 
   float m = a; 
   if(b > m) m = b; 
   if(c > m) m = c; 
   return m; 
} 

int main(){      
  float x, y, z, max;        
  cin>>x>>y>>z; 
  max = my_fmax3(x,y,z); 
  cout<<max<<endl;   
  . . . 
} 
 

8 

/* funqcia iTvlis mTeli ricxvis  kvadrats 
*/ 

int square(int a){ 
   return a * a;  
} 

int main(){   
  int k; 
  cin>>k; 
  cout<<square(k)<<endl; 
   . . . 
} 

9 

/* funqcia iTvlis ori mTeli ricxvis         
saSualos */ 

double average(int n, int m){ 
   return (n + m)/2.;  
} 
 

int main (){                    
  int a, b; double rez; 
  cin>>a>>b; 
  rez = average(a,b); 
  cout<<rez<<endl;  
  . . . 
} 

11 

/* funqcia poulobs SemTxveviT ricxvs  
[A,B] Sualedidan */ 

 
int my_rand(int A, int B){ 
  return rand()%(B + 1 - A) + A; 
} 

int main(){      
  int A, B, number; 
  cin>>A>>B; 
  number = my_rand(A, B); 
  cout<<number<<endl;    
  . . .  
} 

12 

/* funqcia iTvlis x ricxvis mTel n 
xarisxs,  0≠x , 0≥n  */ 

float my_pow(float x, int n){ 
 // precondition: n >= 0, x != 0       
  float d = 1; int i; 
  if(n == 0) return 1; 
  else{  

int main(){      
  float x, degree;  
  int n; 
  cin>>x>>n; 
  degree = my_pow(x, n); 
  cout<<degree<<endl; 
  . . . 
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     for(i = 1; i <= n; i++) 
        d *= x; 
     return d; 
  } 
} 

} 
 
 
 
 

2. martivi bool tipis funqciebi (funqcia-predikatebi) da ZiriTad programaSi maTi 
gamoZaxebis magaliTebi 

# funqcia funqciis gamoZaxeba 

1 

 /* funqcia adgens aris Tu ara mTeli N 
ricxvi 3 –is j eradi */ 

int Multiple_3(int N){ 
   if(N % 3 == 0) return 1; 
   return 0;   
} 
 
 
 

int main(){ 
  int number, k;  
  cin>>number; 
  k = Multiple_3(number); 
  if(k == 1) 
    cout<<number<<" aris 3-is"  
          " jeradi\n"; 
  else cout<<number<<" ar aris"  
          " 3-is jeradi\n";  
  . . . 
} 

2 

/* funqcia adgens aris Tu ara mTeli A 
ricxvi luwi */ 

int IsEven(int N){ 
   return N % 2 == 0;     
} 
 
 
 

int main(){ 
  int num;  
  cin>>num; 
  if( IsEven(num) ) 
      cout<<num<<" is even\n"; 
  else cout<<num<<" is't"  
         " even\n";   
  . . . 
} 

3 

/* funqcia adgens aris Tu ara namdvili 
D ricxvi uaryofiTi */ 

bool IsNegative(float D){ 
   if(D < 0)  
      return true; 
   return false;     
} 
 

int main(){ 
  float num;  
  cin>>num; 
  if( IsNegative(num) ) 
   cout<<num<<" is negative\n";            
  else cout<<num<<" is't"  
         " negative\n";  
  . . . 
} 

4 

/* funqcia adgens aris Tu ara mTeli N 
ricxvi dadebiTi da 5 –is j eradi */ 

bool func(int N){ 
   if(N > 0 && N % 5 == 0)  
     return true; 
   return false;   
} 
 
 

int main(){ 
  int number;  
  bool answer; 
  cin>>number; 
  answer = func(number); 
  if(answer) 
     puts("Yes");  
  else puts("No");  
  . . . 
} 

5 

/* funqcia adgens aris Tu ara misi 
parametri simbolo-cifri */ 

bool IsDigit(char p){ 
   if(p >= '0' && p <= '9') 
      return true; 
   return false;     
} 

int main(){ 
  char ch;  
  cin>>ch; 
  if( IsDigit(ch) ) 
    cout<<ch<<" aris "  
         "simbolo-cifri\n"; 
  else cout<<ch<<" ar aris "  
         "simbolo-cifri\n"; 
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    . . . 
} 

6 

/* funqcia adgens aris Tu ara misi 
parametri didi aso */ 

bool IsUpperLetter(char p){ 
   if(p >= 'A' && p <= 'Z') 
      return true; 
   return false;     
} 
 

int main(){ 
  char sym;  
  cin>>sym; 
  if( IsUpperLetter(sym) ) 
    cout<<sym<<" aris"  
         " didi aso\n"; 
  else cout<<sym<<" ar aris"  
         " didi aso\n";  
   . . . 
} 

saauditorio samuSao: 

1.  dawereT funqcia, romelic gamoiTvlis gamosaxulebas 10532 23 −−+ xxx , sadac 
x  mTeli ricxvia. gamoiZaxeT funqcia ZiriTad programaSi klaviaturidan 
Semotanili mTeli ricxvisTvis da Sedegi dabeWdeT. 
#include <iostream> 
using namespace std; 

int func(int x);   // ფუნქციის პროტოტიპი (ფუნქციაზე განაცხადი) 
int main(){ 
  int a, rezult; 
  cout<<"ShemoitaneT mTeli ricxvi  ";  
  cin>>a; 

  rezult = func(a);   // ფუნქციის გამოძახება 
  cout<<"Gamosaxuleba = "<<rezult<<endl; 
  //system("PAUSE");  
  return 0; 
} 

// ფუნქციის განსაზღვრა 
int func(int x){ 
  return 2*x*x*x+3*x*x-5*x-10;      
} 
programa dabeWdavs: 
ShemoitaneT mTeli ricxvi  5 
Gamosaxuleba = 290 
Press any key to continue . . . 
 

2. SeqmeniT funqcia prototipiT bool IsLetter(char p), romelic daadgens aris 
Tu ara misi p parametri aso. gamoiZaxeT funqcia ZiriTad programaSi 
klaviaturidan Semotanili simbolosTvis da Sedegi dabeWdeT. 
#include <iostream> 
using namespace std; 
bool IsLetter(char p); 
int main(){ 
  char sym; 
  cout<<"ShemoitaneT simbolo : ";  
  cin>>sym; 
  if( IsLetter(sym) ) 
     cout<<sym<<" aris aso\n"; 
  else cout<<sym<<" ar aris aso\n";  
  //system("PAUSE");  
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  return 0; 
} 
bool IsLetter(char p){ 
  if(p >= 'a' && p <= 'z'  
       || p >= 'A' && p <= 'Z') 
    return true; 
  return false;     
} 
programa dabeWdavs: 
ShemoitaneT simbolo : R 
R aris aso 
Press any key to continue . . . 
 

3. numbers.dat failSi Cawerilia mTeli ricxvebi. daiTvaleT, ramdeni cxriania 
failSi. 
#include <iostream> 
#include <fstream> 
#include <vector> 
#include <algorithm> 
using namespace std; 
int main(){ 
  int number; 
  vector<int> N;   
  ifstream fin("numbers.dat");  
  while(fin>>number) 
     N.push_back(number);  
  int quantity; 
  quantity = count( N.begin(), N.end(), 9); 
  cout<<quantity<<endl;    
  //system("PAUSE");   
  return 0; 
} 
programis Sesrulebis Sedegia: 

numbers.dat faili gamosatani ekrani 
1 2 3 4 9 6 7 8 9 10 11 12 13 9 15 3 

Press any key to continue . . . 
 

4. numbers.dat failSi Cawerilia mTeli ricxvebi. daiTvaleT, maTgan ramdenia 
kenti. 
#include <iostream> 
#include <fstream> 
#include <vector> 
#include <algorithm> 
using namespace std; 
bool isOdd(int x)              // ფუნქცია–პრედიკატზე განაცხადი 
{           // და მისი განსაზღვრა 
   return x % 2 != 0;     
} 
int main(){ 
  int number; 
  vector<int> N;   
  ifstream fin("number.dat");  

  while(fin>>number) 
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     N.push_back(number);  
  int quantity; 

          // აქ გამოიყენება ფუნქცია isOdd 
  quantity = count_if( N.begin(), N.end(), isOdd); 
  cout<<quantity<<endl;    
  //system("PAUSE");  
  return 0; 
} 
programis Sesrulebis Sedegia: 

numbers.dat faili gamosatani ekrani 
1 2 3 4 9 6 7 8 9 10 11 12 13 9 15 9 

Press any key to continue . . . 
 
damoukidebeli samuSao: 

1. dawereT funqcia, romelic gamoiTvlis gamosaxulebas: 
 a) 754 23 −+− xxx ;  
 b) 125.25.0 2 ++ xx . 
 x  mTeli ri.cxvia. gamoiZaxeT funqcia ZiriTad programaSi klaviaturidan 
Semotanili mTeli ricxvisTvis da Sedegi dabeWdeT. 

2. mocemulia piroba 




−−
≥+

=
i.SemTxvevaSwinaaRmdeg

 Tu
,1

,10,342
)( 2 xx

xx
xf   

   dawereT funqcia, romelic gamoiTvlis )(xf -is mniSvnelobas mTeli x  
ricxvisTvis. gamoiZaxeT funqcia ZiriTad programaSi klaviaturidan Semotanili 
mTeli ricxvisTvis da Sedegi dabeWdeT. 

 gaarCieT am amocanis Sesabamisi programa: 
#include <iostream> 
using namespace std; 
int function(int x); 
int main(){ 
  int a, rezult; 
  cout<<"ShemoitaneT mTeli ricxvi  "; 
  cin>>a; 
  rezult = function(a); 
  cout << "Gamosaxuleba = " << rezult << '\n'; 
  //system("PAUSE");  
  return 0; 
} 
int function(int x){ 
  if(x >= 10) return 2*x+34;  
  return x*x-x-1;      
}  
programis Sesrulebis Sedegia: 

ShemoitaneT mTeli ricxvi  7 
Gamosaxuleba = 41 
Press any key to continue . . . 

davaleba:  
a) SeasruleT programa kompiuterze sxvadasxva mTeli a ricxvisTvis; 
b) axseniT function funqciis algoriTmi.    
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3. mocemulia piroba: 

   a) 




++
>−

=
i.SemTxvevaSwinaaRmdeg

 Tu
,42

,3,125
)( 2

3

xx
xx

xf ; 

   b) 




−−
≥+

=
i.SemTxvevaSwinaaRmdeg

 Tu
,1

,10,45.32.0
)( 2 xx

xx
xf ; 

   g) 








−≤++
=−
≥+

=
.1,86

,0,25
,1,37

)(
3

2

xxx
xx
xx

xf
Tu
Tu
Tu

; 

   d) 








<−
=+−
>−

=
.5,8
,5,95.2
,5,3.04.11

)(
3

2

xx
xxx
xx

xf
Tu
Tu
Tu

. 

   dawereT funqcia, romelic gamoiTvlis )(xf -is mniSvnelobas mTeli x  
ricxvisTvis. gamoiZaxeT funqcia ZiriTad programaSi klaviaturidan Semotanili 
mTeli ricxvisTvis da Sedegi dabeWdeT. 

4. mocemulia piroba: 

   a) 




−
≤+

=
i.SemTxvevaSwinaaRmdeg

 Tu
,5.4520

,5.20,505.100
)(

3

x
xx

xf ; 

   b) 








≤+
=+−
≥++

=
.5.10,5.25
,5.10,5040
,5.10,203015

)( 3

2

xx
xxx
xxx

xf
Tu
Tu
Tu

. 

   dawereT funqcia, romelic gamoiTvlis )(xf -is mniSvnelobas namdvili x  
ricxvisTvis. gamoiZaxeT funqcia ZiriTad programaSi klaviaturidan Semotanili 
namdvili ricxvisTvis da Sedegi dabeWdeT. 

5. dawereT funqcia, romelic daadgens: 
a) aris Tu ara mTeli N ricxvi uaryofiTi. N funqciis parametria; 
b) aris Tu ara mTeli K ricxvi 5 –is an 7 –is j eradi. K funqciis parametria; 
g) aris Tu ara namdvili M ricxvi 10 –ze naklebi. M funqciis parametria; 
d) bolovdeba Tu ara mTeli A ricxvi 3 –iT an 9 -iT. A funqciis parametria; 
e) warmoadgens Tu ara misi parametri - simbolo B - patara asos; 
v) aris Tu ara mTeli M ricxvi samniSna. M funqciis parametria. 

6. dawereT funqcia, romelic ipovis: 
a) N –dan M –mde CaTvliT kenti ricxvebis saSualo ariTmetikuls. N da M 

funqciis parametrebia; 
b) C –dan D –mde CaTvliT luwi ricxvebis raodenobas. C da D funqciis 

parametrebia;  
g) a –dan b –mde CaTvliT 7 –is j eradi ricxvebis j ams. a da b funqciis 

parametrebia; 
d) M –dan K –mde CaTvliT 3 –is j eradi ricxvebis saSualo ariTmetikuls. M da 

K funqciis parametrebia. 

7. SeqmeniT funqcia, romelic: 
a) gamoiTvlis sami mTeli ricxvis saSualo ariTmetikuls. gamoiyeneT funqcia 

ZiriTad programaSi  da dabeWdeT miRebuli Sedegi;  
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b) daabrunebs mTeli ricxvis kubs. es ricxvi funqciis parametrs warmoadgens. 
gamoiyeneT funqcia main-Si da dabeWdeT 1-dan 100-mde ricxvTa kubebi;    

g) gamoiTvlis marTkuTxedis farTobs (marTkuTxedis sigrZe da sigane – funqciis 
parametrebia). gamoiyeneT funqcia ZiriTad programaSi da SeadareT 2 
marTkuTxedis farTobi; 

d) daabrunebs 2 mTel ricxvs Soris umciress. ricxvebi funqciis parametrebs 
warmoadgenen. gamoiyeneT funqcia ZiriTad programaSi da ipoveT 4 mTel 
ricxvs Soris umciresi; 

e) gamoiTvlis samkuTxedis farTobs 3 gverdis mixedviT. gamoiyeneT funqcia 
ZiriTad programaSi da SeadareT 2 samkuTxedis farTobi; 

v) daabrunebs 1-s, Tu misi parametri–simbolo aris xmovani aso, winaaRmdeg 
SemTxvevaSi daabrunebs 0-s. ZiriTad programaSi gamoiZaxeT funqcia sxvadasxva 
simboloebisaTvis; 

z) parametrad miiRebs simbolos, da Tu es simbolo-cifria – daabrunebs mis 
kods, winaaRmdeg SemTxvevaSi ki daabrunebs –1-s. gamoiyeneT funqcia failSi 
Cawerili simboloebis mimdevrobisaTvis. 

8. gaarCieT programa, romelic xsnis Semdeg amocanas: 
   umciresi mTeli ricxvi, romelic metia Nlog2  -ze, warmoadgens bitebis 

raodenobas mTeli N  ricxvis orobiT CanawerSi. dawereT funqcia, romelic 
gamoiTvlis Nlog2  -ze met umcires mTel ricxvs. gamoiyeneT funqcia mTeli N  
ricxvis orobiT warmodgenaSi bitebis raodenobis gansazRvrisTvis.  
#include <iostream> 
using namespace std; 
int my_log2(int N); 
int main(){ 
  int N, degree; 
  cin >> N; 
  degree = my_log2(N); 
  cout << degree << endl;    
  system("PAUSE");  
  return 0; 
} 
int my_log2(int N){ 
   int d;  
   if(N < 0) N = -N; 
   for(d =0; N > 0; d++, N /= 2); 
   return d; 
} 
programis Sesrulebis Sedegia: 
9 
4 
Press any key to continue . . . 

davaleba:  
a) SeasruleT programa kompiuterze sxvadasxva mTeli N ricxvisTvis; 
b) axseniT my_log2 funqciis algoriTmi.   

9. dawereT funqcia, romelic iTvlis: 

a) 
20
1

3
1

2
11 ++++   j ams;  b) 

n
1

5
1

3
11 ++++   j ams, sadac kenti n ricxvi 

funqciis parametria. 



კ. გელაშვილი, ი. ხუციშვილი 
 

62 

laboratoriuli mecadineoba # 7 

laboratoriuli samuSaos aRwera:  
• or cvlads Soris udidesis damdgens funqciis Seqmna 
• funqciis Seqmna, romelic daadgens, warmoadgens Tu ara striqoni palindroms  

laboratoriuli samuSao: 

amocana 1: SeqmeniT funqcia, romelic ipovis 2 mTeli ricxvidan udidess. es 
ricxvebi funqciis parametrebia. gamoiyeneT funqcia main-Si klaviaturidan 
Semotanili 2 mTeli ricxvisTvis da dabeWdeT maT Soris udidesi.   

programis saxe Semdegia: 
///////////////////////////////////////////  
// პროგრამა: 2 მთელ რიცხვს შორის უდიდესის   
//      პოვნა                 
///////////////////////////////////////////  
#include <iostream> 
using namespace std; 
int max2Int(int , int ); 
int main(){ 
  int a, b; 
  cout << "SemoitaneT 2 mTeli ricxvi : "; 
  cin >> a >> b; 
  int max = max2Int(a, b); 
  cout << "udidesia " << max << endl;    
  system("PAUSE");  
  return 0; 
} 
int max2Int(int x, int y){ 
  return x > y ? x : y; 
} 
davaleba: SeasruleT programa sxvadasxva a da b ricxvebisTvis. 

amocana 2: SeqmeniT funqcia, romelic ipovis 2 striqonidan udidess. es striqonebi 
funqciis parametrebia. gamoiyeneT funqcia main-Si klaviaturidan Semotanili 
2 striqonisTvis da dabeWdeT maT Soris udidesi.   

programas aqvs Semdegi saxe: 

///////////////////////////////////////  
// პროგრამა: 2 სტრიქონს შორის უდიდესის   
//      პოვნა                 
///////////////////////////////////////  
#include <iostream> 
#include <string> 
using namespace std; 
string max2String(string , string ); 
int main(){ 
  string a, b; 
  cout << "SemoitaneT 2 striqoni : "; 
  cin >> a >> b; 
  string max = max2String(a, b); 
  cout << "udidesia " << max << endl;    
  system("PAUSE");  
  return 0; 
} 
string max2String(string x, string y){ 
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  return x > y ? x : y; 
} 
davaleba: SeasruleT programa sxvadasxva a da b striqonebisTvis.     

amocana 3: dawereT funqcia, romlis parametri aris striqoni. funqciam unda 
daadginos, warmoadgens Tu ara igi palindroms. striqoni aris palondromi, Tu 
is erTnairad ikiTxeba rogorc marj vnidan marcxniv, ise marcxnidan marj vniv. 
magaliTad, ANNA – striqoni-palindromia. gamoiyeneT funqcia klaviaturidan 
Semotanili striqonisTvis da dabeWdeT Sedegi. 

programis saxe Semdegia: 

///////////////////////////////////////////  
// პროგრამა: სტრიქონსთვის დადგენა, არის თუ   
//      არა იგი პალინდრომი           
///////////////////////////////////////////  
#include <iostream> 
#include <string> 
using namespace std; 
bool Palindrom(string ); 
int main(){ 
  string S; bool p; 
  cout << "Enter string\n"; 
  getline(cin, S);   
  p = Palindrom(S); 
  if( p ) cout << "Is Palindrom" << endl; 
  else  cout << "Is't Palindrom" << endl;  
  system("pause"); 
  return 0; 
} 
bool Palindrom(string K){ 
   int i, len; 
   len = K.size(); 
   for(i=0; i<len/2; i++) 
     if(K[i] != K[len-1-i])  
        return false; 
   return true;  
} 
davaleba:  

a) SeasruleT programa sxvadasxva striqonebisaTvis, magaliTad, ai ia, level, Ai 
Ia. 

b) axseniT Palindrom funqciis algoriTmi. 

amocana 4: qvemoT moyvanil programaSi S striqonis SebrunebisTvis gamoiyeneba        
C++ -is standartuli string klasis algoriTmi reverse:  

///////////////////////////////////////////  
// პროგრამა: სტრიქონის შებრუნება   
///////////////////////////////////////////  
#include <iostream>  
#include <string> 
#include <algorithm> 
using namespace std; 
int main(){ 
  string S ="Bjarne Stroustrup";     
  reverse(S.begin(), S.end()); 
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  cout << S << endl;   
  //system("pause"); 
  return 0; 
} 
davaleba:  
a) gaecaniT kods, SeasruleT programa S striqonis sxvadasxva mniSvnelobisTvis; 
b) gamoiyeneT algoriTmi reverse imis dasadgenad, warmoadgens Tu ara klaviatu-

ridan Setanili S striqoni palindroms. 

damoukidebeli samuSao: 

1. SeqmeniT funqcia, romelic ipovis 2 simbolodan udidess. es simboloebi funqciis 
parametrebia. gamoiyeneT funqcia main-Si klaviaturidan Semotanili 2 
simbolosTvis da dabeWdeT maT Soris udidesi.   

2. dawereT funqcia, romelic ipovis 2 namdvili ricxvidan udidess. es ricxvebi 
funqciis parametrebia. gamoiyeneT funqcia main-Si klaviaturidan Semotanili 2 
namdvili ricxvisTvis da dabeWdeT maT Soris udidesi.   

3. dawereT funqcia, romelic gamoiTvlis naturaluri N ricxvis cifrTa j ams. 
gamoiZaxeT funqcia main-Si klaviaturidan Setanili N ricxvis cifrTa j amis 
dasadgenad. miRebuli Sedegi dabeWdeT.  

gaarCieT Sesabamisi programa: 

#include <iostream>  
using namespace std; 
int DigitsSum(int ); 
int main(){ 
   int number, sum;  
   cin>>number; 
   sum = DigitsSum(number); 
   cout << "Digits sum of " << number 
        << " = " << sum << endl;     
   system("pause"); 
   return 0; 
} 
int DigitsSum(int N){ 
   int s =0; 
   while(N != 0){ 
     s += N % 10; 
     N /= 10;       
   } 
   return s;  
} 
davaleba:  

a) SeasruleT programa sxvadasxva naturaluri ricxvisTvis. 
b) axseniT DigitsSum funqciis algoriTmi 
g) SecvaleT funqciaSi while(N != 0) striqoni while( N ) –iT, kvlav 

SeasruleT programa da axseniT Sedegi. 

4*. dawereT funqcia, romelic daadgens, warmoadgens Tu ara naturaluri m ricxvi 
palindroms. ricxvi aris palindromi, Tu is erTnairad ikiTxeba rogorc 
marcxnidan marj vniv ise marj vnidan marcxniv. magaliTad, 12321 – palindromia. 
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5.* dawereT funqcia, romelic daadgens aris Tu ara naturaluri N ricxvi 
avtomorfuli. ricxvi aris avtomorfuli, Tu misi kvadratis Canaweri bolovdeba 
amave ricxviT. magaliTad, 5, 6, 25 da a.S. – avtomorfuli ricxvebia. 

6*. dawereT funqcia, romelic daadgens aris Tu ara naturaluri m ricxvi 
srulyofili. ricxvi aris srulyofili, Tu is udris yvela Tavisi gamyofis 
j ams, garda Tavis Tavisa. magaliTad, ricxvi 6 – srulyofilia, vinaidan 6=1+2+3. 

7*. dawereT funqcia, romelic daadgens aris Tu ara naturaluri N ricxvi martivi. 

8. fibonaCis ricxvebi ganisazRvreba Semdegi wesiT: 110 == FF , 21 −− += nnn FFF , Tu 
2≥n . dawereT funqcia, romelic Cawers veqtorSi pirvel K fibonaCis ricxvs da 

Semdeg dabeWdavs veqtors. 

gaarCieT Sesabamisi C++– programa: 

#include <iostream> 
#include <vector> 
using namespace std; 
void Fibonacci_numbers(int ); 
int main(){ 
   int K; 
   cout << "ShemoitaneT ricxvebis raodenoba : "; 
   cin >> K; 
   cout << "\nFibonachis pirveli " << K << " ricxvia\n\n";       
   Fibonacci_numbers(K);    
   system("pause");  
   return 0;  
} 
void Fibonacci_numbers(int K){ 
  vector<int> F(K);  
  F[0] = F[1] = 1; 
  for(int i=2; i<K; i++) 
     F[i] = F[i-1] + F[i-2]; 
  for(int i=0; i<K; i++) 
     cout << F[i] << ' '; 
  cout << endl;       
} 
davaleba:  
a) gauSviT programa Sesrulebaze da SeitaneT fibonaCis ricxvebis raodenobad 15. 

darwmundiT, rom programam dabeWda: 

Fibonachis pirveli 15 ricxvia 

1 1 2 3 5 8 13 21 34 55 89 144 233 377 610 

b) SeasruleT programa K –s sxvadasxva mniSvnelobebisTvis. 
 
9. dawereT funqcia, romelic: 
   a) ipovis fibonaCis me-20 ricxvs; 
   b) ipovis fibonaCis N –ur ricxvs. N funqciis parametria; 
   g) gamoiTvlis iseTi fibonaCis ricxvebis j ams, romlebic ar aRemateba M –s.    

M funqciis parametria. 

10. SeqmeniT funqcia void draw(int M); romelic erT striqonad gamoitans 
ekranze M cal: 

       a) '*'-s;   b) '+'-s;   g) '-'-s;   d) sleSs.   
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praqtikuli mecadineoba # 8 

praqtikuli mecadineobis Temebi:  
• funqciებis gadatvirTva 
• funqciebi insert da erase 
• cvladis misamarTis „aReba“, misamarTiT cvladis mniSvnelobis „aRdgena“. 

masala damoukideblad gacnobisaTvis: 

1. gadatvirTuli funqciebis nimuSebi 

# funqcia funqciis gamoZaxeba - main()-is fragmenti 

1 

/*funqcia adgens aris Tu ara 
ricxvi dadebiTi */ 

 
bool IsPositive(int K){ 
   return K > 0;      
} 
bool IsPositive(double K){ 
   return K > 0;      
} 
 

int main(){ 
 int a =10, b =-30; 
 double c =-2.5, d =0.0956; 
 cout<<boolalpha 
 <<a<<" is positive? "<<IsPositive(a) 
 <<endl<<b<<" is positive? "<<IsPositive(b) 
 <<endl<<c<<" is positive? "<<IsPositive(c) 
 <<endl<<d<<" is positive? "<<IsPositive(d) 
 <<endl;    
   . . . 
} 

2 

/* funqcia poulobs ricxvis 
moduls */ 

int my_abs(int x){ 
  return x < 0 ? -x : x; 
} 
double my_abs(double x){ 
  return x < 0 ? -x : x; 
} 

int main(){      
  int a =-17; double d =20;  
  cout<<a<<" -is moduli aris " 
      <<my_abs(a)<<endl 
      <<d<<" -is moduli aris " 
      <<my_abs(d)<<endl;  
   . . . 
} 
 

3 

/* funqcia poulobs ori 
ricxvidan umciress */ 

int myMin(int x, int y){ 
  return x < y ? x : y; 
} 
double myMin(double x,  
               double y){ 
  return x < y ? x : y; 
} 
 

int main(){      
  int a =123, b =39;  
  double c =-1.75, d =0.48;  
  cout<<a<<" da "<<b 
      <<" -s Soris umciresia " 
      <<myMin(a, b)<<endl 
      <<c<<" da "<<d 
      <<" -s Soris umciresia " 
      <<myMin(c, d)<<endl; 
  . . . 
} 

4 

/* funqcia iTvlis ricxvis  
kvadrats */ 

int square(int a){ 
   return a * a;  
} 
double square(double a){ 
   return a * a;  
} 
 

int main(){   
  int x =11;  
  double y =-0.7;  
  cout<<x<<" -is kvadrati udris " 
      <<square(x)<<endl 
      <<y<<" -is kvadrati udris " 
      <<square(y)<<endl; 
   . . . 
} 

5 

/* funqcia iTvlis ori ricxvis 
saSualos */ 

double average(int n,int m){ 
   return (n + m)/2.;  
} 

int main(){   
  int a =23, b =12;  
  double c =5.5, d =2.25;  
  cout<<a<<" da "<<b 
       <<" risxvebis saSualo = " 
       <<average(a, b)<<endl 
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double average(double n,   
                double m){ 
   return (n + m)/2;  
} 
 

       <<c<<" da "<<d 
       <<" risxvebis saSualo = " 
       <<average(c, d)<<endl; 
  . . . 
} 

2. zogierTi standartuli funqciis gamoyeneba veqtorTan   

# funqciis gamoZaxeba  funqciis muSaobis Sedegi 

1 

 
int main(){ 
  vector<int> v;  
   . . . 
//veqtoris pirvel elementad 7 –is Casma 
  v.insert(v.begin(),7); 
   . . . 
} 

//Tavdapirveli veqtori 
56 -37 302 47 0 300 -1 89 
 
//insert funqciis muSaobis Semdeg 

 7 56 -37 302 47 0 300 -1 89 
 

2 

 int main(){ 
  vector<int> V;  
   . . . 
/*veqtoris meoTxe (indeqsiT 3) elementad      
         100–is Casma */ 
  V.insert(V.begin()+3,100); 
   . . . 
} 

//Tavdapirveli veqtori 
56 -37 302 47 0 300 -1 89 
 
//insert funqciis muSaobis Semdeg 

56 -37 302 100 47 0 300 -1 89 
 

3 

int main(){ 
  vector<int> A;  
   . . . 
//veqtoris Sua elementad 200–is Casma 
A.insert(A.begin()+A.size()/2,200);         
   . . . 
}               

//Tavdapirveli veqtori 
56 -37 30 47 0 35 -1 89 
 
//insert funqciis muSaobis Semdeg 

56 -37 30 47 200 0 35 -1 89 
 

4 

int main(){ 
  vector<int> v; 
   . . . 
//veqtoris pirveli elementis waSla 
  v.erase(v.begin()); 
   . . . 
} 

//Tavdapirveli veqtori 

56 -37 30 47 0 35 -1 89 
 
// erase funqciis muSaobis Semdeg 
-37 30 47 0 35 -1 89 
 

5 

int main(){ 
  vector<int> v; 
   . . . 
/*veqtoris meoTxe (indeqsiT 3) elementis      
         waSla */ 
  v.erase(v.begin()+3); 
   . . . 
} 

//Tavdapirveli veqtori 

56 -37 30 47 0 35 -1 89 
 
// erase funqciis muSaobis Semdeg 
56 -37 30 0 35 -1 89 
 

6 

int main(){ 
  vector<int> v; 
   . . . 
//veqtoris Sua elementis waSla 
v.erase (v.begin()+v.size()/2);          
   . . . 
}               

//Tavdapirveli veqtori 

7 -14 30 15 -9 35 -1 56 0 
 
// erase funqciis muSaobis Semdeg 
7 -14 30 15 35 -1 56 0 
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saauditorio samuSao: 

1. gadatvirTeT funqcia Max, romelic daabrunebs ramdenime cvlads Soris udidess. 
gamoiyeneT funqcia main-Si 2 mTeli ricxvisTvis, 3 namdvili ricxvisTvis, 2 
striqonisTvis da 3 simbolosTvis da dabeWdeT maT Soris udidesi.  
#include <iostream> 
#include <string> 
using namespace std; 
int Max(int , int ); 
double Max(double , double , double ); 
string Max(string, string); 
char Max(char , char , char ); 
int main(){ 
  int n =45, m =-7; 
  double a =3.65, b =75.123, c = -3.143; 
  char p ='F', q ='K', u = ','; 
  string s1 ="C++ ena", s2 ="C ena"; 
  cout<<n<<" da "<<m<<" -s Soris udidesia: " 
      << Max(n, m) << endl 
      << a <<  ", " << b << " da "<< c <<" -s Soris udidesia: " 
      << Max(a, b, c) << endl 
      << p << ", " << q << " da "<< u << " -s Soris udidesia: " 
      <<Max(p, q, u)<<endl 
      << s1 << " da "<< s2 << " -s Soris udidesia: " 
      << Max(s1, s2)<<endl;  
  return 0; 
} 
int Max(int x, int y){ 
  return x > y ? x : y; 
} 
double Max(double x, double y, double z){ 
  double max = x; 
  if(max < y)  max = y; 
  if(max < z)  max = z; 
  return max; 
} 
string Max(string x, string y){ 
  return x > y ? x : y; 
} 
char Max(char x, char y, char z){ 
  double max = x; 
  if(max < y)  max = y; 
  if(max < z)  max = z; 
  return max; 
} 
programa dabeWdavs: 
45 da -7 -s Soris udidesia: 45 
3.65, 75.123 da -3.143 -s Soris udidesia: 
75.123 
F, K da , -s Soris udidesia: K 
C++ ena da C ena -s Soris udidesia: C++ ena 
Press any key to continue . . . 

 
2. data.txt faili Seicavs mTel ricxvebs. CawereT isini saTanado specifikaciis 

veqtorSi da Semdeg CasviT veqtoris pirvel elementad ricxvi 49 . 

#include <iostream> 
#include <fstream> 
#include <vector> 
using namespace std; 
void printVector(vector<int> ); 



კ. გელაშვილი, ი. ხუციშვილი 
 

69 

int main(){ 
  vector<int> V;   
  int number;   
  ifstream fin("data.txt");    
  while(fin>>number) 
     V.push_back(number); 
  printVector(V);    
  V.insert(V.begin(),49);   
  printVector(V);   
  return 0; 
} 
void printVector(vector<int> x){ 
   for(int i=0; i<x.size(); i++) 
       cout<<x[i]<<' '; 
   cout<<endl;      
} 
programis Sesrulebis Sedegia: 

data.txt faili gamosatani ekrani 
56 -37 202 0 300 -1 89 56 -37 202 0 300 -1 89 

49 56 -37 202 0 300 -1 89 
Press any key to continue . . . 

 
3. qvemoT moyvanili programebi gvibeWdaven sxvadasxva tipis cvladebis misamarTebs 

da am misamarTebze ganTavsebul mniSvnelobebs. 

a) 
#include <iostream> 
using namespace std; 
int main(){ 
  int N =38; 
  cout<<"Address of N (in hexodecimal) = "<<&N<<endl 
      <<"Address of N (in decimal) = "<<(int)&N<<endl 
      <<"Value of N = "<<N<<endl 
      <<"Value of N = "<<*(&N)<<endl<<endl; 
  int K =123; 
  cout<<"Address of K = "<<(int)&K<<endl 
      <<"Previous address = "<<(int)(&K - 1)<<endl       
      <<"Next address = "<<(int)(&K + 1)<<endl 
      <<"Next next address = "<<(int)(&K + 2)<<endl;     
  cout<<"int tipi ikavebs "<<sizeof(int)<<" baits\n"; 
  cout<<"int tipi ikavebs "<<sizeof(N)<<" baits\n";    
  system("PAUSE");   
  return 0; 
} 
programa dabeWdavs: 
Address of N (in hexodecimal) = 0012FF60 
Address of N (in decimal) = 1245024 
Value of N = 38 
Value of N = 38 

Address of K = 1245012 
Previous address = 1245008 
Next address = 1245016 
Next next address = 1245020 
int tipi ikavebs 4 baits 
int tipi ikavebs 4 baits 
Press any key to continue . . . 

b) 
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#include <iostream> 
using namespace std; 
int main(){ 
  double D = 0.00748; 
  cout<<"Address of D = "<<(int)&D<<endl 
      <<"Value of D = "<<D<<endl 
      <<"Value of D = "<<*(&D)<<endl; 
  double Q =1.00987; 
  cout<<"\nAddress of Q = "<<(int)&Q<<endl 
      <<"Previous address = "<<(int)(&Q - 1)<<endl 
      <<"Next address = "<<(int)(&Q + 1)<<endl 
      <<"Next next address = "<<(int)(&Q + 2)<<endl; 
  cout<<"double tipi ikavebs "<<sizeof(double)<<" baits\n";    
  return 0; 
} 
programis Sesrulebis Sedegia: 
Address of D = 2293616 
Value of D = 0.00748 
Value of D = 0.00748 

Address of Q = 2293608 
Previous address = 2293600 
Next address = 2293616 
Next next address = 2293624 
double tipi ikavebs 8 baits 
Press any key to continue . . . 

g) 
#include <iostream> 
using namespace std; 
int main(){ 
  char C ='M'; 
  cout<<"Address of C = "<<(int)&C<<endl 
      <<"Value of C = "<<C<<endl 
      <<"Value of C = "<<*(&C)<<endl; 
  char P ='J'; 
  cout<<"\nAddress of P = "<<(int)&P<<endl 
      <<"Previous address = "<<(int)(&P - 1)<<endl 
      <<"Next address = "<<(int)(&P + 1)<<endl 
      <<"Next next address = "<<(int)(&P + 2)<<endl; 
  cout<<"char tipi ikavebs "<<sizeof(C)<<" baits\n";    
  return 0; 
} 
programis Sesrulebis Sedegia: 
Address of C = 2293623 
Value of C = M 
Value of C = M 

Address of P = 2293622 
Previous address = 2293621 
Next address = 2293623 
Next address = 2293624 
char tipi ikavebs 1 baits 
Press any key to continue . . . 

damoukidebeli samuSao: 

1. gadatvirTeT funqcia MIN, romelic daadgens 2 cvladidan umciress. gamoiyeneT 
funqcia main-Si 2 mTeli ricxvisTvis, 2 namdvili ricxvisTvis, 2 striqobisTvis 
da 2 simbolosTvis da dabeWdeT Sesabamis cvladebs Soris umciresi.  
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2. gadatvirTeT funqcia min, romelic daadgens 3 cvladidan umciress. gamoiyeneT 
funqcia main-Si 3 mTeli ricxvisTvis, 3 namdvili ricxvisTvis, 3 striqobisTvis 
da 3 simbolosTvis da dabeWdeT Sesabamis cvladebs Soris umciresi.  

3. gadatvirTeT funqcia MAX, romelic daadgens 3 cvladidan udidess. gamoiyeneT 
funqcia main-Si 3 mTeli ricxvisTvis, 3 namdvili ricxvisTvis, 3 striqobisTvis 
da 3 simbolosTvis da dabeWdeT Sesabamis cvladebs Soris udidesi.   

4. gadatvirTeT funqcia neg, romelic daabrunebs ricxvis mopirdapire mniSvnelobas. 
gamoiyeneT funqcia main-Si mTeli ricxvisTvis, namdvili ricxvisTvis.  

5. yuradRebiT gaarCieT amocana Semdegi pirobiT: 
   gadatvirTeT funqcia Mult, anu SeqmqniT misi 3 versia:  
   a) funqcia beWdavs 2 namdvili ricxvis namravls;  
   b) funqcia iTvlis 3 mTeli ricxvis namravls;  
   g) funqcia iTvlis striqonis 2-j er gazrdil sigrZes.  
   gamoiyeneT funqciebi ZiriTad programaSi saTanado monacemebisTvis. 

#include <iostream> 
#include <string> 
using namespace std; 
void Mult(double ,double ); 
int Mult(int ,int ,int ); 
int Mult(string ); 
int main(){    
   int a, b, c;     
   double f, t; 
   string s;  
   cout<<"Enter string:\n"; 
   getline(cin, s); 
   cout<<"The doubled length of a string = " 
       <<Mult(s)<<endl<<endl; 
   cout<<"Enter 3 integers:\n"; 
   cin>>a>>b>>c;     
   cout<<"Product of 3 integers = " 
       <<Mult(a, b, c)<<endl; 
   cout<<"\nEnter 2 reals:\n";     
   cin>>f>>t; 
   cout<<"Product of 2 reals = "; 
   Mult(f, t);    
   return 0;       
} 
void Mult(double a, double b){ 
   cout<<a*b<<endl; 
} 
int Mult(int a, int b, int c){ 
   return a*b*c; 
} 
int Mult(string k){ 
   return 2*k.size();     
} 
programis Sesrulebis Sedegia: 
Enter string: 
I'm string 
The doubled length of a string = 20 

Enter 3 integers: 
12 5 3 
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Product of 3 integers = 180 

Enter 2 reals: 
1.2 4.0 
Product of 2 reals = 4.8 

Press any key to continue . . . 

   davaleba: SeasruleT programa kompiuterze klaviaturidan Semavali sxvadasxva 
monacemebisTvis da darwmundiT mis sisworeSi. daimaxsovreT: C++ -Si 
SesaZlebelia iseTi funqciebis gadatvirTva, romelTa algoriTmebi gansxvavdebian. 

6. Reals.txt faili Seicavs namdvil ricxvebs. CawereT isini saTanado 
specifikaciis veqtorSi da Semdeg CasviT veqtoris meore (indeqsiT 1) elementad 
ricxvi -0.72. 

7. amocanis pirobaa: numbers.txt faili Seicavs mTel ricxvebs. CawereT isini 
saTanado specifikaciis veqtorSi da Semdeg CasviT veqtoris boloswina 
elementad ricxvi 120.  

 gaarCieT Sesabamisi C++ –is programa: 
#include <iostream> 
#include <fstream> 
#include <vector> 
using namespace std; 
void printVector(vector<int> ); 
int main(){ 
  vector<int> V;   
  int number;   
  ifstream fin("data.txt");    
  while(fin>>number) 
     V.push_back(number); 
  printVector(V);    
  V.insert(V.end()-1,120);   
  printVector(V);   
  system("PAUSE");   
  return 0; 
} 
void printVector(vector<int> x){ 
   for(int i=0; i<x.size(); i++) 
       cout<<x[i]<<' '; 
   cout<<endl;      
} 
programis Sesrulebis Sedegia: 

numbers.txt faili gamosatani ekrani 
7 -14 30 15 -9 35 -1 56 0 7 -14 30 15 -9 35 -1 56 0 

7 -14 30 15 -9 35 -1 56 120 0 
Press any key to continue . . . 

8. amocanis pirobaa: sorted.txt faili Seicavs zrdadobiT dalagebul mTel 
ricxvebs. CawereT es ricxvebi saTanado specifikaciis veqtorSi da Semdeg CasviT 
veqtorSi klaviaturidan Semotanili mTeli ricxvi ise, rom dalageba ar 
dairRves. 

 gaarCieT Sesabamisi C++ –is programa: 
#include <iostream> 
#include <fstream> 
#include <vector> 
using namespace std; 
void printVector(vector<int> ); 
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int main(){ 
  vector<int> v;   
  int num;   
  ifstream ifs("sorted.txt");    
   while(ifs>>num) 
     v.push_back(num); 
  printVector(v); 
  int ins; 
  cout<<"Enter insert number : "; 
  cin>>ins; 
  if(ins > v[v.size()-1])v.push_back(ins); 
  else 
  { 
    int i =0; 
    while(ins > v[i]) i++; 
    v.insert( v.begin()+ i, ins ); 
  } 
  printVector(v);   
  return 0; 
} 
void printVector(vector<int> x){ 
   for(int i=0; i<x.size(); i++) 
       cout<<x[i]<<' '; 
   cout<<endl;      
} 
programis Sesrulebis erT-erTi Sedegia: 

sorted.txt faili gamosatani ekrani 
-7 -5 1 3 5 7 9 -7 -5 1 3 5 7 9 

Enter insert number : -10 
-10 -7 -5 1 3 5 7 9 
Press any key to continue . . . 

davaleba:  
a) SeasruleT programa kompiuterze sxvadasxva Casasmeli mTeli ricxvisTvis da 

darwmundiT programis sisworeSi; 
b) axseniT elementis Casmis algoriTmi. 
 

9 . amocanis pirobaa: veqtorSi namdvili ricxvebia. waSaleT veqtoris bolo 
elementi. ricxvebi veqtorSi SeitaneT reals.info failidan.  

 gaarCieT Sesabamisi C++ –is programa: 
#include <iostream> 
#include <fstream> 
#include <vector> 
using namespace std; 
void printVector(vector<double> ); 
int main(){ 
  vector<double> D;   
  double number;   
  ifstream ifs("reals.info");    
   while(ifs>>number) 
     D.push_back(number); 
  printVector(D);    
  D.erase(D.end()-1); 
  printVector(D);   
  system("PAUSE");   
  return 0; 
} 
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void printVector(vector<double> x){ 
   for(int i=0; i<x.size(); i++) 
       cout<<x[i]<<' '; 
   cout<<endl;      
} 
programis Sesrulebis Sedegia: 

reals.info faili gamosatani ekrani 
0.05  -3.24  53.75  1  -0.94 0.05  -3.24  53.75  1  -0.94 

0.05  -3.24  53.75  1 
Press any key to continue . . . 

davaleba:  
a) SeasruleT programa kompiuterze da axseniT Setyobineba 

D.erase(D.end()-1); 

b) SecvaleT igi SemdegiT: 
D.pop_back(); 

   da isev SeasruleT programa kompiuterze. gaaanalizeT miRebuli Sedegi. 

10. SemoitaneT klaviaturidan 20 mTeli ricxvi da CawereT saTanado specifika-
ciis veqtorSi. Semdeg waSaleT veqtoris rigiT me-15 elementi da dabeWdeT 
veqtori. 

11. amocanis pirobaa: reals.dat faili Seicavs namdvil ricxvebs. CawereT isini 
saTanado specifikaciis veqtorSi da Semdeg waSaleT klaviaturidan Semotanili 
namdvili ricxvis toli veqtoris elementi. Tu aseTi elementi veqtorSi ar 
aris, dabeWdeT Sesabamisi gzavnili. 

 gaarCieT Sesabamisi C++ –is programa: 
#include <iostream> 
#include <fstream> 
#include <vector> 
using namespace std; 
void printVector(vector<double> ); 
int main(){ 
  vector<double> v;   
  double num;   
  ifstream ifs("reals.dat");    
   while(ifs>>num) 
     v.push_back(num); 
  printVector(v); 
  double del; 
  cout<<"Enter number to delete: "; 
  cin>>del; 
  int i; 
  for(i=0; i<v.size(); i++) 
     if(v[i] == del) break; 
  if(i == v.size())  
    cout<<"vector not contains this number\n"; 
  else{    
    v.erase( v.begin()+ i );     
    printVector(v);  
  }  
  return 0; 
} 
void printVector(vector<double> x){ 
   for(int i=0; i<x.size(); i++) 
       cout<<x[i]<<' '; 
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   cout<<endl;      
} 
programis Sesrulebis erT-erTi Sedegia: 

reals.dat faili gamosatani ekrani 
1.2  -0.03  2.5  0.056  12.45 1.2  -0.03  2.5  0.056  12.45 

Enter deleted number : 1.2 
-0.03  2.5  0.056  12.45 
Press any key to continue . . . 

davaleba:  
a) SeasruleT programa kompiuterze sxvadasxva wasaSleli namdvili ricxvisTvis 

da darwmundiT programis sisworeSi; 
b) axseniT elementis waSlis algoriTmi. 
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laboratoriuli mecadineoba # 8 

laboratoriuli samuSaos aRwera:  
• veqtoris garkveuli Tvisebis elementebs Soris udidesis da umciresis 

dadgena 

laboratoriuli samuSao: 

amocana 1: veqtorSi mTeli ricxvebia, maT Soris 3-is j eradebic. SeqmeniT funqcia, 
romelic ipoveT veqtoris 3-is j erad elementebs Soris udidesis indeqss. 
gamoiyeneT funqcia main-Si klaviaturidan Sevsebuli veqtorisTvis da 
dabeWdeT napovni indeqsi da Sesabamisi ricxvi.   

programis saxe Semdegia: 
/////////////////////////////////////////// 
// პროგრამა: ვექტორის 3–ის ჯერად ელემენტებს  
//  შორის უდიდესის ინდექსის პოვნა        
/////////////////////////////////////////// 
#include <iostream> 
#include <vector> 
using namespace std; 
int maxIndex(vector<int> ); 
int main(){ 
  vector<int> A;   
  int number;   
  while(cin>>number)   
     A.push_back(number); 
  int index = maxIndex(A); 
  cout<<index<<'\t'<<A[index]<<endl;     
  return 0; 
} 
int maxIndex(vector<int> x){ 
  int i, index;   
  for(i=0; i<x.size(); ++i) 
    if(x[i]%3 == 0) break; 
  index = i; 
  for(i++; i<x.size(); ++i) 
    if(x[i]%3 == 0 && x[i] > x[index]) 
       index = i; 
  return index;        
}  
davaleba:  

a) SeasruleT programa ramdenj erme sxvadasxva mTel ricxvTa mimdevrobisTvis; 
b) axseniT maxIndex funqciis algoriTmi. 

amocana 2: veqtorSi namdvili ricxvebia, maT Soris 200-ze meti ricxvebic. SeqmeniT 
funqcia, romelic ipoveT veqtoris 200-ze met elementebs Soris umciresis 
indeqss. gamoiyeneT funqcia main-Si klaviaturidan Sevsebuli veqtorisTvis da 
dabeWdeT napovni indeqsi da Sesabamisi ricxvi.   

programis saxe Semdegia: 

//////////////////////////////////////////// 
// პროგრამა: ვექტორის 200–ზე მეტ ელემენტებს  
//  შორის უმცირესის ინდექსის პოვნა        
//////////////////////////////////////////// 
#include <iostream> 
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#include <vector> 
using namespace std; 
bool property(double ); 
int minIndex(vector<double> ); 
int main(){ 
  vector<double> A;   
  double number;  
  while(cin>>number)   
     A.push_back(number); 
  int index = minIndex(A); 
  cout<<index<<'\t'<<A[index]<<endl;   
  return 0; 
} 
bool property(double d){ 
   return d > 200;   
} 
int minIndex(vector<double> x){ 
  int i, index;   
  for(i=0; i<x.size(); ++i) 
    if( property(x[i]) ) break; 
  index = i; 
  for(i++; i<x.size(); ++i) 
    if(x[i] > 200 && x[i] < x[index]) 
       index = i; 
  return index;        
} 
davaleba:  

a) SeasruleT programa ramdenj erme sxvadasxva namdvil ricxvTa mimdevrobisTvis; 
b) axseniT minIndex funqciis algoriTmi. 

amocana 3: sentence.dat faili Seicavs studentebis saxelebs. informacia failidan 
CawereT saTanado specifikaciis veqtorSi. dawereT funqcia, romelis daadgens, 
aris Tu veqtorSi saxeli Anna. gamoiyeneT funqcia main-Si da dabeWdeT 
Sesabamisi gzavnili.  

programis saxe Semdegia: 
/////////////////////////////////////////// 
// პროგრამა: სტრიქონების ვექტორში მოცემული  
//     სიტყვის ძებნა      
/////////////////////////////////////////// 
#include <iostream> 
#include <fstream> 
#include <string> 
#include <vector> 
using namespace std; 
void printVector(vector<string> ); 
bool contains(vector<string> ); 
int main(){ 
  vector<string> S;   
  string word;   
  ifstream ifs("sentence.dat");    
  while(ifs>>word) 
     S.push_back(word); 
  printVector(S);   
  if ( contains(S) ) 
    cout<<"Name \"Anna\" is in file\n";   
  else  
    cout<<"File not contains name \"Anna\"\n"; 
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  return 0; 
} 
void printVector(vector<string> x){ 
   for(int i=0; i<x.size(); i++) 
       cout<<x[i]<<' '; 
   cout<<endl;      
} 
bool contains(vector<string> x){ 
  for(int i=0; i<x.size(); ++i) 
     if(x[i] == "Anna") return true; 
  return false;   
}  
davaleba:  

a) SeqmeniT faili sentence.dat da CawereT masSi saxelebi;  
b) SeasruleT programa, rodesac failSi saxeli Anna aris da rodesac ar aris da 

daakvirdiT Sedegebs; 
g) axseniT contains funqciis algoriTmi. 

damoukidebeli samuSao: 

1. veqtorSi mTeli ricxvebia, maT Soris luwebic. SeqmeniT funqcia, romelic ipoveT 
veqtoris luw elementebs Soris udidesis indeqss. gamoiyeneT funqcia main-Si 
klaviaturidan Sevsebuli veqtorisTvis da dabeWdeT napovni indeqsi da Sesabamisi 
ricxvi.   

2. veqtorSi mTeli ricxvebia, maT Soris 7-is j eradebic. SeqmeniT funqcia, romelic 
ipoveT veqtoris 7-is j erad elementebs Soris umciresis indeqss. gamoiyeneT 
funqcia main-Si klaviaturidan Sevsebuli veqtorisTvis da dabeWdeT napovni 
indeqsi da Sesabamisi ricxvi. 

3. veqtorSi mTeli ricxvebia, maT Soris kentebic. SeqmeniT funqcia, romelic ipoveT 
veqtoris kent elementebs Soris umciresis indeqss. ricxvebi veqtorSi CawereT 
ints.dat failidan. gamoiyeneT funqcia da dabeWdeT napovni indeqsi da Sesabamisi 
ricxvi.     

4. veqtorSi namdvili ricxvebia, maT Soris 25-ze meti ricxvebic. SeqmeniT funqcia, 
romelic ipoveT veqtoris 25-ze met elementebs Soris umciresis indeqss. 
ricxvebi veqtorSi CawereT data.in failidan. gamoiyeneT funqcia da dabeWdeT 
napovni indeqsi da Sesabamisi ricxvi.     

5. words.txt faili Seicavs sityvebs. informacia failidan CawereT saTanado 
specifikaciis veqtorSi. dawereT funqcia, romelis daadgens, aris Tu ara 
veqtorSi sityva student. gamoiyeneT funqcia main-Si da dabeWdeT Sesabamisi 
gzavnili.  

6. words.in faili Seicavs sityvebs. informacia failidan CawereT saTanado 
specifikaciis veqtorSi. dawereT funqcia, romelis waSlis veqtoridan sityvas 
war. Tu aseTi sityva veqtorSi ar aris, dabeWdavs Sesabamis gzavnils. gamoiyeneT 
funqcia main-Si da dabeWdeT veqtori.  

7. Words.info faili Seicavs zrdadobiT dalagebul sityvebs. informacia failidan 
CawereT saTanado specifikaciis veqtorSi. dawereT funqcia, romelis Casvams 
veqtorSi sityvas Peace ise, rom sityvebis dalageba ar dairRves. gamoiyeneT 
funqcia main-Si da dabeWdeT veqtori. 
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8. veqtorSi mTeli ricxvebia. SeqmeniT funqcia, romelic ipoveT veqtoris 3-is 
j erad elementebs Soris udidesis indeqss. Tu 3-is j eradi ricxvebi failSi ar 
aris, funqcia daabrunebs -1 -s. gamoiyeneT funqcia main-Si klaviaturidan 
Sevsebuli veqtorisTvis da dabeWdeT napovni indeqsi da Sesabamisi ricxvi, an 
gzavnili failSi 3-is j eradi ricxvebis ararsebobis Sesaxeb.  

gaarCieT SaTanado C++ -programa:  
#include <iostream> 
#include <vector> 
using namespace std; 
int specialMax(vector<int> ); 
int main(){ 
  vector<int> A;   
  int number;   
  while(cin>>number)   
     A.push_back(number); 
  int index = specialMax(A); 
  if(index != -1) 
     cout<<index<<'\t'<<A[index]<<endl; 
  else cout<<"VeqtorSi 3 -is jeradi ricxvebi" 
             " ar aris\n";    
  system("PAUSE");   
  return 0; 
} 
int specialMax(vector<int> x){ 
  int i, index;   
  for(i=0; i<x.size(); ++i) 
    if(x[i]%3 == 0) break; 
  if(i == x.size()) return -1; 
  index = i; 
  for(i++; i<x.size(); ++i) 
    if(x[i]%3 == 0 && x[i] > x[index]) 
       index = i; 
  return index;        
} 

9. veqtorSi namdvili ricxvebia. SeqmeniT funqcia, romelic ipoveT veqtoris 180-ze 
nakleb elementebs Soris udidesis indeqss. Tu 180-ze naklebi ricxvebi failSi 
ar aris, funqcia daabrunebs -1 -s. gamoiyeneT funqcia main-Si klaviaturidan 
Sevsebuli veqtorisTvis da dabeWdeT napovni indeqsi da Sesabamisi ricxvi, an 
saTanado gzavnili.  
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praqtikuli mecadineoba # 9 

praqtikuli mecadineobis Temebi:  
• pointeri. moqmedebebi pointerze 
• funqciis parametri/argumenti  -  pointeri  
• funqcia srand 

masala damoukideblad gacnobisaTvis: 

1. pointeris gamoyenebis martivi magaliTebi  

# programis fragmenti Sedegi 

1 

 int n =179; 
// ganacxadi mTeli tipis p pointerze     
 int *p;  // igivea, rac int* p; 
p = &n;  
cout<<*p<<endl; 

 
179  

2 

 double a =12.5407;  
 double *k;  
 k = &a;  
 cout<<*k <<endl; 

 
12.5407 

3 
 char sym = '?';  
 char* ptr = &sym; 
 cout<<*ptr<<endl; 

 
? 

4 

 int n = -48; 
/* ganacxadi mTeli tipis t pointerze da 
misi inicializeba n cvladis misamarTiT */   
 int* t = &n; 
/* sintaqsurad agreTve sworia                
     int *t = &n; */     
 cout<<*t<<endl; 

 
-48 

5 

 float y = 4.25;  
 float* p = &y;  
 *p = 0.78; 
 cout<<y<<endl; 

 
0.78 

6 
 char s = 65;  
 char* ptr = &s; 
 cout<<*ptr<<' '<<(int)*ptr<<endl; 

 
A 65 

7 

 int c = 100;  
 int *k;  
 k = &c;  
 cout<<(int)k<<' '<<k 
     <<' '<<*k<<endl; 

/* c -s misamarTi daibeWda 
rogorc mTeli ricxvi da 
rogorc TeqvsmetobiTi ricxvi, 
Semdeg daibeWda c -s 
mniSvneloba*/ 

1310560  0013FF60  100 

8 
 int b = 50;  
 int* q = &b;  
 cout<<*q<<' '<<*q+5<<endl; 

 
50 55 

9 

 float t = 35.9;  
 float *m; 
 m = &t;      
 cout<<(int)m<<endl<<*m-1<<endl; 

 
2293620 
34.9 

10 
 char ch = 'E';  
 char* k = &ch; 
 cout<<(int)k<<' '<<*k<<endl; 

 
2293625 E 
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11 
 double d = 0.75E7;  
 double* q = &d; 
 cout<<*q/25<<endl<<(int)q<<endl; 

 
300000 
2293616 

12 

 int k = -37;  
 int* t = &k;       
 cout<<*t+1<<' '<<int(t) 
     <<' '<<int(t+1)<<endl; 

/* daibeWda k-s 1-TiT gazrdili 
mniSvneloba, k-s misamarTi da 
misi momdevno misamarTi */ 

-36  2293620  2293624 

2. funqcia srand(x) gansazRvravs rand()-is mier generirebul pirvel fsevdoSem-
TxveviT ricxvs. x argumenti aris unsigned int tipis. xSirad es funqcia 
gamoiyeneba imisTvis, rom sxvadasxva j erze gaSvebis dros programam SeZlos 
fsevdoSemTxveviTi ricxvebis sxvadasxva mimdevrobis miReba. amisaTvis am 
mimdevrobis generaciamde unda gamoviZaxoT srand(x) funqcia parametris 
sxvadasxva mniSvnelobiT. xSirad parametrad gamoiyeneba sistemis kalendaruli 
drois mimdinare mniSvneloba time(NULL). srand funqciaze ganacxadi mocemulia 
stdlib.h failSi. 

# programis fragmenti Sedegi 

1 

srand(0); 
cout<<rand()<<endl; 
cout<<rand()<<endl; 
cout<<rand()<<endl; 

38 
7719 
21238 

2 

srand(1); 
cout<<rand()<<endl; 
cout<<rand()<<endl; 
cout<<rand()<<endl; 

41 
18467 
6334 

3 

srand(157); 
cout<<rand()<<endl; 
cout<<rand()<<endl; 
cout<<rand()<<endl; 

551 
24051 
7865 

4 

srand(time(NULL)); 
cout<<rand()<<endl; 
cout<<rand()<<endl; 
cout<<rand()<<endl; 

30956 
13975 
5745 

5 

// igive fragmenti Sesrulda 10 wuTis Semdeg  
srand(time(NULL)); 
cout<<rand()<<endl; 
cout<<rand()<<endl; 
cout<<rand()<<endl; 

31263 
8517 
13809 
 

saauditorio samuSao: 

1.  ra Secdomas Seicavs Semdegi fragmenti? 

 int a, b =25; 
    int *p = &a; 
    *p = &b;   
    cout<<*p; 

fragmentis mesame striqoni  
 *p = &b; 

  gamoiwvevs kompilaciis Secdomas: cannot convert from 'int *' to 'int' 
gamosaxuleba *p = &b  koreqtulia mxolod pointeris inicializebis momentSi, 
anu Tu davwerT 
   int *p = &b; 
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sxva SemTxvevaSi *p aRniSnavs mexsierebaSi p cvladSi Caweril misamarTze 
moTavsebul ricxvs, Cven SemTxvevaSi 25 –s. 
amitom, inicializebis dros stilisturad gamarTlebulia varskvlavis moTavseba 
int –is gverdiT, ase 

   int* p = &b; 

Tumca, sintaqsurad aseve sworia Canaweri int *p = &b; 

2. double *x, y, *z; ganacxadSi ra tipisaa x, y da z cvladebi?  

x da z warmoadgenen double tipis pointerebs, xolo y – double tipis ricxvs. 
aseT SemTxvevebSi stilisturad gamarTlebulia * –is miwera cvladis saxelTan, 
rac x –is da z –is irib mniSvnelobebze miuTiTebs, anu double tipis im 
ricxvebze, romelTa misamarTebic Caiwereba x –is da z –is mexsierebaSi. 

sworia Tu ara Semdegi miniWebebi?  

y = 0.09; sworia, y –is mexsierebaSi Caiwereba namdvili risxvi 
*x = &y;    Secdomaa, unda iyos   x = &y; 

   z = y;  Secdomaa, unda iyos   z = &y; 
   z = x;      sworia, pointerebis miniWeba nebadarTulia. 

3. dawereT funqcia, romelic gaucvlis mniSvnelobebs 2 mTel ricxvs. gamoiyeneT 
funqcia ZiriTad programaSi da Sedegi dabeWdeT. 
#include <iostream> 
using namespace std; 
void swap (int *, int *);  
int main(){      
  int a, b;  
  cout<<"ShemoitaneT 2 mTeli ricxvi :  "; 
  cin>>a>>b; 
  cout<<"swap funqciis shesrulebamde :\n"; 
  cout<<"a = "<<a<<' '<<"b = "<<b<<endl; 
  swap(&a, &b); 
  cout<<"swap funqciis shesrulebis shemdeg :\n"; 
  cout<<"a = "<<a<<' '<<"b = "<<b<<endl; 
  return 0;  
}  
void swap (int * x, int * y){ 
   int dam; 
   dam = *x;  
   *x = *y;  
   *y = dam; 
} 
programis Sesrulebis Sedegia: 
ShemoitaneT 2 mTeli ricxvi :  5 7 
swap funqciis shesrulebamde : 
a = 5 b = 7 
swap funqciis shesrulebis shemdeg : 
a = 7 b = 5 
Press any key to continue . . . 

4. a) dawereT funqcia, romelic gaucvlis mniSvnelobebs 2 namdvil ricxvs. 
gamoiyeneT funqcia ZiriTad programaSi da daalageT zrdadobiT 3 mocemuli 
namdvili ricxvi. Sedegi dabeWdeT. 
#include <iostream> 
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using namespace std; 
void swap (double* , double* );  
int main(){      
    double a, b, c;  
    cout<<"ShemoitaneT 3 namdvili ricxvi :\n"; 
    cin>>a>>b>>c; 
    if(a>b) swap(&a, &b); 
    if(b>c) swap(&b, &c); 
    if(a>b) swap(&a, &b); 
    cout<<"ZrdadobiT dalagebuli 3 ricxvi :\n"; 
    cout<<a<<' '<<b<<' '<<c<<endl; 
    return 0;  
}  
void swap (double* x, double* y){ 
   double t; 
   t = *x; *x = *y; *y = t; 
} 
programis Sesrulebis Sedegia: 
ShemoitaneT 3 namdvili ricxvi : 
10.5 -3.7 22.25 
ZrdadobiT dalagebuli 3 ricxvi : 
-3.7 10.5 22.25 
Press any key to continue . . . 

b) moiyvaneT iseTi sami ricxvis magaliTi, rom programis mesame   

if(a>b) swap(&a, &b);  

 Setyobinebis Sesruleba aucilebeli iyos ricxvebis dalagebisaTvis. 

damoukidebeli samuSao: 

1. SeasruleT da gaaanalizeT Semdegi programebi 
a)  #include <iostream> 

using namespace std; 
int main(){   
  int x = 15, y = 34;  
    int *k, *p;  
    k = &y;     
    p = k;      
    x = *p; 
    cout<< x <<endl;                    
   return 0; 
} 

b) 
#include <iostream> 
using namespace std; 
int main(){   
  double x = 7.86, y = 3.37, *k, *p;  
   k = &x;     
   p = &y;      
   y = *k;         
   cout<<*p<<endl;              
  return 0; 
} 

2. dawereT funqcia, romelic gaucvlis mniSvnelobebs 2 simbolos. gamoiyeneT 
funqcia ZiriTad programaSi da Sedegi dabeWdeT. 
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3. dawereT funqcia, romelic gaucvlis mniSvnelobebs 2 striqons. gamoiyeneT 
funqcia ZiriTad programaSi da daalageT zrdadobiT 3 mocemuli striqoni. 
Sedegi dabeWdeT. 

4. gadatvirTeT funqcia swap, romelic gaucvlis mniSvnelobebs erTi da igive 
tipis 2 cvlads. 

5. dawereT funqcia, romelic: 
a) gamoiTvlis ori mTeli ricxvis j amsa da namravls. j ami unda iyos funqciis 

dasabrunebeli mniSvneloba, namravli ki man unda daabrunos cvladi parametris 
saSualebiT. gamoiZaxeT funqcia ZiriTad programaSi da dabeWdeT miRebuli 
Sedegebi; 

   gaarCieT Sesabamisi C++ -programa: 
#include <iostream> 
using namespace std; 
int calculation(int, int, int* ); 
int main(){     
  int a, b, sum, product; 
  cout<<"SemoitaneT 2 mTeli ricxvi : "; 
  cin>>a>>b; 
  sum = calculation(a, b, &product); 
  cout<<"Ricxvebis jami = "<<sum<<endl 
      <<"Namravli = "<<product<<endl; 
  return 0; 
} 
int calculation(int x, int y, int* p){ 
   *p = x * y; 
   return x + y;     
}   
programis Sesrulebis Sedegia: 
SemoitaneT 2 mTeli ricxvi : 12 10 
Ricxvebis jami = 22 
Namravli = 120 
Press any key to continue . . . 

b) gamoiTvlis samkuTxedis farTobsa da perimetrs sami gverdis mixedviT 
(samkuTxedis gverdebi funqciis parametrebia, perimetri – funqciis cvladi 
parametri). gamoiyeneT funqcia ZiriTad programaSi da mocemuli 
samkuTxedisaTvis dabeWdeT misi farTobi da perimetri; 

g) gamoiTvlis samkuTxedis farTobs gverdisa da masze daSvebuli simaRlis 
mixedviT. gamoiyeneT funqcia ZiriTad programaSi da mocemuli samkuTxedisaTvis 
dabeWdeT misi farTobi. 

6. veqtori Seicavs N mTel SemTxveviT ricxvs. dawereT programa, romelic ipovis 
da dabeWdavs veqtoris: 
a) udidesi elementis mniSvnelobas da mis indeqss;  

   gaarCieT Sesabamisi C++ -programa: 
#include <iostream> 
#include <vector> 
#include <ctime> 
using namespace std; 
void printVector(vector<int> ); 
int maxIndex(vector<int> ); 
int main(){  
  const int N =15; 
  vector<int> X; 
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  srand( time(NULL) ); 
  for(int count =1; count <=N; count++) 
     X.push_back( rand() );  
  printVector(X);   
  int index = maxIndex(X); 
  cout<<"Udidesi elementi = "<<X[index]<<endl 
      <<"VeqtorSi misi indeqsia "<<index<<endl;       
  return 0;  
} 
void printVector(vector<int> x){ 
   for(int i=0; i<x.size(); i++) 
       cout<<x[i]<<' '; 
   cout<<endl;      
} 
int maxIndex(vector<int> x){ 
   int ind = 0;  
   for(int i=1; i<x.size(); i++) 
      if(x[i] > x[ind]) ind = i; 
   return ind;     
}  
programis Sesrulebis Sedegia: 
30161 13246 26412 9137 20062 16277 8810 30701 
22795 15790 12544 1996 29652 5732 4843 
Udidesi elementi = 30701 
VeqtorSi misi indeqsia 7 
Press any key to continue . . . 

 
b) elementebis j ams; 
g) elementebis saSualo ariTmetikuls. 

7. veqtori Seicavs N mTel ricxvs. dawereT programa, romelic ipovis da dabeWdavs 
mocemuli b ricxvis tol veqtoris pirvelive elementis indeqss, an, Tu aseTi 
elementi ar aRmoCnda, Sesabamis gzavnils. veqtori SeavseT SemTxveviTi ricxvebiT, 
b SemoitaneT klaviaturidan. 

  gaarCieT Sesabamisi C++ -programa: 
#include <iostream> 
#include <vector> 
#include <ctime> 
using namespace std; 
void printVector(vector<int> ); 
int get_index(vector<int> , int); 
int main(){  
  const int N =10; 
  vector<int> A; 
  srand( time(NULL) ); 
  for(int count =1; count <=N; count++) 
     A.push_back( rand() );  
  printVector(A); 
  int b; 
  cout<<"b = "; 
  cin>>b; 
  int index = get_index(A, b); 
  if(index == -1)  
    cout<<b<<"-s toli ricxvi veqtorSi ar aris\n"; 
  else 
    cout<<b<<"-s toli ricxvis indeqsia " 
        <<index<<endl;       
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  return 0;  
} 
void printVector(vector<int> x){ 
   for(int i=0; i<x.size(); i++) 
       cout<<x[i]<<' '; 
   cout<<endl;      
} 
int get_index(vector<int> x, int b){ 
   int ind = -1;  
   for(int i=0; i<x.size(); i++) 
      if(x[i] == b) return i; 
   return ind;     
} 

davaleba: 
SeasruleT programa b –s sxvadasxva mniSvnelobisTvis da daakvirdiT Sedegs. 

8. words.in faili Seicavs haris simboloTi gamoyofil sityvebs. dawereT funqcia, 
romelic daadgens, aris Tu ara failSi sityva exam. Tu es sityva failSi aris, 
funqciam unda daabrunos misi rigiTi nomeri, Tu ki ara – daabrunos -1. 
gamoiyeneT funqcia programaSi da dabeWdeT saTanado gzavnili.  
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laboratoriuli mecadineoba # 9 

laboratoriuli samuSaos aRwera:  
• pointeris gamoyeneba cvladebTan  
• pointeris gamoyeneba funqciis parametrad 

laboratoriuli samuSao: 
amocana 1:  SeasruleT da gaaanalizeT Semdegi programa: 
/////////////////////////////////////////// 
//  პროგრამა: პოინტერის გამოყენება ცვლადებთან 
/////////////////////////////////////////// 
#include <iostream> 
using namespace std; 
int main(){ 
   int a =9, *p =&a; 
   cout<<"a = "<<a<<endl; 
   cout<<"a-s misamarti = "<< &a <<endl 
       <<"p-s mnishvneloba = "<< p <<endl; 
   cout<<"p misamartze mnishvneloba = " 
       << *p <<endl; 
   return 0; 
} 

amocana 2: dawereT funqcia, romelic daadgens da daabrunebs marTkuTxedis 
farTobsa da perimetrs. marTkuTxedis gverdebi namdvili ricxvebia, romelic 
Segvaqvs klaviaturidan. gamoTvlili farTobi daabruneT funqciidan return 
operatoris, perimetri ki – parametris gamoyenebiT. 

Sesabamis C++ -programas aqvs saxe:  
//////////////////////////////////////////////////// 
//  პროგრამა: პოინტერის გამოყენება ფუნქციის პარამეტრად 
//////////////////////////////////////////////////// 
#include <iostream> 
using namespace std; 
double Rectangle(double, double, double* ); 
int main(){   
  double a, b, area, perimeter;  
  puts("SemoitaneT marTkuTxedis gverdebi :\n"); 
  cin>>a>>b; 
  area = Rectangle(a, b, &perimeter); 
  cout<<"FarTobi = "<<area 
      <<"\nPerimetri = "<<perimeter<<endl;                      
   return 0; 
}  
double Rectangle(double x, double y, double* per){ 
    double area; 
    area = x * y; 
    *per = 2 * (x + y); 
    return area;   
} 
davaleba: 
 a). gauSviT programa Sesrulebaze da SeitaneT gverdebis sidideebi 2.5 da 3.0.  

darwmundiT, rom programam dabeWda 

  FarTobi = 7.5 
  Perimetri = 11 
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 b). SeasruleT programa marTkuTxedis gverdebis sxva mniSvnelobebisTvis da 
darwmundiT pasuxis sisworeSi. 

amocana 3: veqtori Seicavs sityvebs. dawereT funqcia, romelic ipovis yvelaze 
grZel sityvas da mis sigrZes. gamoiyeneT funqcia main()–Si da dabeWdeT 
Sedegi. veqtorSi sityvebi CawereT words.txt failidan. 

Sesabamis C++ -programas aqvs saxe:  
/////////////////////////////////////////////////// 
//  პროგრამა: ფაილიდან სიტყვების წაკითხვა და ყველაზე  
//            გრძელი სიტყვის და მისი სიგრძის პოვნა 
/////////////////////////////////////////////////// 
#include <iostream> 
#include <vector> 
#include <fstream> 
#include <string> 
using namespace std; 
string get_word(vector<string>, int* ); 
int main(){  
  vector<string> v; 
  string w;      
  ifstream fin("words.txt"); 
  while(fin>>w) 
    v.push_back(w); 
  int wordLength; 
  string k = get_word(v, &wordLength);   
  cout<<"Yvelaze grZeli sityvaa '" 
      <<k<<"' sigrZiT "<<wordLength<<endl;    
   return 0;  
} 
string get_word(vector<string> x, int* len){ 
  string max; int l = 0; 
  for(int i=0; i<x.size(); i++) 
   if(x[i].length() > l){ 
      l = x[i].length(); 
      max = x[i]; 
   }  
  *len = l; 
  return max;  
} 
davaleba: 
  a). SeqmeniT words.txt faili, CawereT masSi hariT gamoyofili sityvebi da 

daamateT faili proeqtSi. SeasruleT programa. miiReT swori Sedegi? 
  b). axseniT get_word funqciis algoriTmi; 
  g). axseniT   *len = l;   Setyobinebis arsi. 

damoukidebeli samuSao:  
1. input.txt failSi weria mTeli ricxvebi. SeqmeniT funqcia, romelic Seitans am 

ricxvebs veqtorSi da daabrunebs pirvelive dadebiTis indeqss. Tu dadebiTi 
ricxvi maT Soris ar aris, daabrunebs -1-s. gamoiyeneT funqcia programaSi da 
dabeWdeT saTanado gzavnili. 

gaarCieT Sesabamisi C++ -programa: 
//////////////////////////////////////////////////// 
// პროგრამა: ფაილიდან რიცხვების წაკითხვა და პირველივე 
//            დადებითი რიცხვის ინდექსის პოვნა  
//////////////////////////////////////////////////// 
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#include <iostream> 
#include <vector> 
#include <fstream> 
using namespace std; 
int get_index(); 
int main(){  
   int dad_ind = get_index();    
   if(dad_ind == -1) 
     cout<<"DadebiTi ricxvebi failSi ar iyo\n"; 
   else  
     cout<<"Pirvelive dadebiTis indeqsia "<<dad_ind<<endl; 
   return 0;  
} 
int get_index(){ 
  vector<int> v; 
  int a, ind = -1;     
  ifstream fin("input.txt"); 
  while(fin>>a) 
    v.push_back(a);    
  for(int i=0; i<v.size(); i++) 
    if(v[i] > 0) return i;  
  return ind;  
} 
davaleba:   
a). input.txt failSi CawereT ramdenime mTeli ricxvi ise, rom maT Soris iyos 

erTi mainc dadebiTi, SeasruleT programa da gaaanalizeT Sedegi. 
b). input.txt failSi CawereT ramdenime mTeli ricxvi ise, rom maT Soris arc 

erTi dadebiTi ar iyos, SeasruleT programa da gaaanalizeT Sedegi. 

2. data.in failSi namdvili ricxvebia. dawereT funqcia, romelic waikiTxavs 
ricxvebs failidan da daabrunebs pirvelive uaryofiTi ricxvis rigiT nomers. Tu 
uaryofiTi ricxvi maT Soris ar aris, daabrunebs -1-s. gamoiyeneT funqcia 
programaSi da dabeWdeT saTanado gzavnili. 

Sesabamisi C++ -programis saxea: 
///////////////////////////////////////////////////// 
//  პროგრამა: ფაილიდან რიცხვების წაკითხვა და პირველივე 
//            უარყოფითი რიცხვის რიგითი ნომრის პოვნა  
///////////////////////////////////////////////////// 
#include <iostream> 
#include <fstream> 
using namespace std; 
int get_rn(); 
int main(){  
   int negative_rn = get_rn();    
   if(negative_rn == -1) 
     cout<<"UaryofiTi ricxvebi failSi ar iyo\n"; 
   else  
     cout<<"Pirvelive uaryofiTis rigiTi nomeria " 
          <<negative_rn<<endl; 
   return 0;  
} 
int get_rn(){ 
   double a;  
   int count = 0; 
   ifstream ifs("input.txt"); 
   while ( ifs>>a ){ 
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     count++;          
     if(a < 0) 
       return count;          
    } 
   return -1;     
} 
davaleba: SeasruleT da gaaanalizeT mocemuli programa. axseniT get_rn funqciis 

algoriTmi. 

3. me-9 praqtikuli mecadineobis yvela davalebisTvis dawereT, gamarTeT da 
SeasruleT Sesabamisi programebi. 
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praqtikuli mecadineoba # 10 

praqtikuli mecadineobis Temebi:  
• miTiTeba (reference). moqmedebebi miTiTebaze 
• funqciis parametri/argumenti - miTiTeba 

masala damoukideblad gacnobisaTvis: 

1. miTiTebis gamoyenebis martivi magaliTebi  

# programis fragmenti Sedegi 

1 

int x =-15;  
// ganacxadi mTeli tipis y miTiTebaze     
int& y = x; 
/* y mTeli ricxvia, romelsac igive   
   misamarTi aqvs, rac x -s  */   
cout<<"x = "<<x<<endl 
    <<"y = "<<y<<endl; 

 
x = -15 
y = -15 

2 

int a = 35;  
int& b =a;   
cout<<"a-s misamarTia "<<&a<<endl 
    <<"b-s misamarTia "<<&b<<endl; 
cout<<"a = "<<a<<' '<<"b = "<<b<<endl; 

a-s misamarTia 
0012FF60 
b-s misamarTia 
0012FF60 
a = 35 b = 35 

3 

char ch = 'M';  
char& p = ch; 
cout<<"p = "<<p<<endl; 
 ++p; 
cout<<"p = "<<p<<' '<<"ch = "<<ch<<endl; 

 
p = M 
p= N  ch= N 
 

4 

double x =0.067;  
double& y =x;  
x += 2; 
cout<<"x = "<<x<<' '<<"y = "<<y<<endl; 
cout<<(int)&x<<' '<<(int)&y<<endl; 

 
x = 2.067  y = 2.067 
1245020  1245020 

5 

string s ="TSU";  
string& q =s; 
cout<<"s : "<<s<<' '<<"q : "<<q<<endl; 
cout<<(int)&q<<' '<<(int)&s<<endl; 

 
s : TSU  q : TSU 
1244980  1244980 

6 

float y = 4.25;  
float& p = y;  
p = 0.78; 
--y; 
cout<<"y = "<<y<<' '<<"p = "<<p<<endl; 

 
 
y = -0.22  p = -0.22 

7 
char s = 97;  
char& k = s; 
cout<<"k : "<<k<<" code = "<<(int)k<<endl; 

 
k : a  code = 97 

8 

string s ="C++";  
string& k =s; 
// k striqonis Sebruneba     
reverse(k.begin(), k.end());  
cout<<"s : "<<s<<endl 
    <<"k : "<<k<<endl; 

 
s : ++C 
k : ++C 

9 

string s ="amocana";  
string& k =s; 
// s striqonis dasawyisSi g asos Casma     
s.insert(0,"g");  
cout<<"s : "<<s<<endl 
    <<"k : "<<k<<endl; 

 
s : gamocana 
k : gamocana 
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10 

double t =0.067;  
double& u =t;  
u *= 2; 
t++; 
cout<<"t = "<<t<<' '<<"u = "<<u<<endl; 
cout<<(int)&t<<' '<<(int)&u<<endl; 

 
t = 1.134  u = 1.134 
1245020  1245020 

saauditorio samuSao: 

1.  ra Secdomas Seicavs Semdegi fragmenti? 

 int a = 25; 
    int& p; 
    p = &a;  
    cout<<p; 

 fragmentis meore striqoni  
  int& p; 

 gamoiwvevs kompilaciis Secdomas           

'p' : references must be initialized 

rac niSnavs, rom miTiTebaze ganacxadis dros aucilebelia miTiTebis 
inicializeba ukve arsebuli mniSvnelobiT, Cven SemTxvevaSi, mTeli a ricxvis 
sididiT.  
fragmentis mesame striqoni 

 p = &a; 
gamoiwvevs kompilaciis Secdomas 

   cannot convert from 'int *' to 'int' 

es niSnavs, rom mesame striqonSi Cven vcdilobT mTel p ricxvs mivaniWoT a –s 
misamarTi. 

swori fragmenti ase  gamoiyureba: 

int a = 25; 
int& p = a; 
cout<<p; 

2. double x, y; double & z = x ; ganacxadebSi ra tipisaa x, y da z cvladebi?  
x, y da z warmoadgenen double tipis ricxvebs, amasTan z da x namdvili 
ricxvebi erT misamarTze arian ganTavsebuli. e.i. z aris x ricxvis sxva saxeli 
(fsevdonimi) 

sworia Tu ara Semdegi miniWebebi?  

y = 0.09; sworia, y –is mexsierebaSi Caiwereba namdvili risxvi 0.09 
x = y;      sworia, x –is mexsierebaSi Caiwereba namdvili risxvi 0.09   
z = &y; Secdomaa, unda iyos  z = y; 
z = x + y;  sworia, x, y da z – namdvili ricxvebia. 

3. dawereT funqcia, romelic gaucvlis mniSvnelobebs 2 striqons. gamoiyeneT 
funqcia ZiriTad programaSi klaviaturidan Semotanili ori striqonisTvis da 
Sedegi dabeWdeT. 
#include <iostream> 
#include <string> 
using namespace std; 
void swap(string & , string &);  
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int main(){      
  string a, b;  
  cout<<"ShemoitaneT 2 striqoni :  "; 
  cin>>a>>b; 
  cout<<"swap funqciis shesrulebamde :\n"; 
  cout<<"a = "<<a<<' '<<"b = "<<b<<endl; 
  swap(a, b); 
  cout<<"swap funqciis shesrulebis shemdeg :\n"; 
  cout<<"a = "<<a<<' '<<"b = "<<b<<endl; 
  return 0;  
}  
void swap (string& x, string& y){ 
   string dam = x;  
   x = y;  
   y = dam; 
} 
programis Sesrulebis Sedegia: 
ShemoitaneT 2 striqoni :  ananasi banani 
swap funqciis shesrulebamde : 
a = ananasi b = banani 
swap funqciis shesrulebis shemdeg : 
a = banani b = ananasi 
Press any key to continue . . . 

4. dawereT funqcia, romelic mTel veqtorSi daiTvlis pirveli p elementis j ams. 
veqtorSi ricxvebi CawereT ints.txt failidan. ZiriTad programaSi gamoiZaxeT 
funqcia pirveli:  
a) 10 ricxvis j amis dasadgenad; 
b) 15 ricxvis j amis dasaTvlelad; 
g) klaviaturidan Semotanili raodenobis ricxvis j amis dasaTvlelad. 
ricxvebis veqtorSi Casawerad da veqtoris elementebis dasabeWdad aseve SeqmeniT 
funqciebi. 

#include <iostream> 
#include <fstream> 
#include <vector>   
using namespace std; 
void fillVector(vector<int>& ); 
void printVector(vector<int> ); 
int Sum(vector<int> , int =10); 
int main(){ 
   vector<int> A;   
   fillVector(A); 
   cout<<"Vectori :\n"; 
   printVector(A); 
   cout<<"Pirveli 10 ricxvis jami tolia : " 
       <<Sum(A)<<endl; 
   cout<<"Pirveli 15 ricxvis jami tolia : " 
       <<Sum(A, 15)<<endl; 
   cout<<"Ramdeni ricxvis jami vipovoT ? "; 
   int quantity; 
   cin>>quantity; 
   cout<<"Pirveli "<<quantity<<" ricxvis jami tolia : " 
       <<Sum(A, quantity)<<endl;     
   return 0;       
} 
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void fillVector(vector<int>& a){ 
   int number;   
   ifstream fin("ints.txt"); 
   while( fin>>number ) 
      a.push_back(number);    
} 
void printVector(vector<int> a){ 
   for(int i=0; i<a.size(); i++) 
       cout<<a[i]<<' '; 
   cout<<endl;      
} 
int Sum(vector<int> a, int p){ 
   int s = 0; 
   for(int k=0; k<p; k++)  
      s +=a[k];  
   return s;       
} 
programis Sesrulebis Sedegia: 
Vectori : 
5 -7 100 3 78 123 -124 0 90 -10 -100 120 9 -21 0 4 -5 65 43 20 
Pirveli 10 ricxvis jami tolia : 258 
Pirveli 15 ricxvis jami tolia : 266 
Ramdeni ricxvis jami vipovoT ? 5 
Pirveli 5 ricxvis jami tolia : 179 
Press any key to continue . . . 

damoukidebeli samuSao: 

1. SeasruleT da gaaanalizeT Semdegi programebi 
a) 

#include <iostream> 
using namespace std; 
int main(){ 
   int j, k = 121; 
   int &i = j;     
   j = 10; 
   cout<<j<<" "<<i<<endl;  
   i = k; 
   cout<<j<<" "<<i<<endl;      
   i++;   
   cout<<j<<" "<<i<<endl;              
   return 0;       
} 

b) 
#include <iostream> 
using namespace std; 
int main(){ 
   double a, b = 10.05; 
   double &c = b;     
   a = c; 
   cout<<c<<" "<<a<<endl;  
   c = -3.75; 
   cout<<c<<" "<<a<<endl;      
   b -= 0.5;   
   cout<<c<<" "<<b<<endl;              
   return 0;       
} 
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2. dawereT funqcia, romelic gaucvlis mniSvnelobebs 2 simbolos. simboloebi 
funqciis cvladi parametrebi – miTiTebebia. gamoiyeneT funqcia ZiriTad 
programaSi da Sedegi dabeWdeT. 

3. dawereT funqcia, romelic gaucvlis mniSvnelobebs 2 namdvil ricxvs. gamoiyeneT 
funqciis cvladi parametrebi – miTiTebebi. gamoiZaxeT funqcia ZiriTad 
programaSi da Sedegi dabeWdeT. 

   gaarCieT Sesabamili C++-programa: 
4. dawereT funqcia, romelic gaucvlis mniSvnelobebs 2 mTel ricxvs. gamoiyeneT 

funqciis cvladi parametrebi – miTiTebebi. gamoiZaxeT funqcia ZiriTad 
programaSi da daalageT klebadobiT 3 mocemuli mTeli ricxvi. Sedegi dabeWdeT. 

   gaarCieT Sesabamili C++-programa: 
#include <iostream> 
using namespace std; 
void swap (int & , int & );  
int main(){      
    int a, b, c;  
    cout<<"ShemoitaneT 3 mTeli ricxvi :\n"; 
    cin>>a>>b>>c; 
    if(a<b) swap(a, b); 
    if(b<c) swap(b, c); 
    if(a<b) swap(a, b); 
    cout<<"KlebadobiT dalagebuli 3 ricxvi :\n"; 
    cout<<a<<' '<<b<<' '<<c<<endl; 
    return 0;  
}  
void swap (int& x, int& y){ 
   int temp; 
   temp = x;  
   x = y;  
   y = temp; 
} 
programis Sesrulebis Sedegia: 
ShemoitaneT 3 mTeli ricxvi : 
5 7 9 
KlebadobiT dalagebuli 3 ricxvi : 
9 7 5 
Press any key to continue . . . 
 

5. dawereT funqcia, romelic gamoTvlis wris farTobsa da wrewiris sigrZes. wris 
radiusi namdvili ricxvia da funqciis parametrs warmoadgens. gamoTvlili 
farTobi daabruneT funqciidan return operatoris, wrewiris sigrZe ki – 
parametris gamoyenebiT. gamoiZaxeT funqcia ZiriTad programaSi konkretuli 
wrisTvis, romlis radiusi Segvaqvs klaviaturidan. 

   gaarCieT Sesabamili C++-programa: 
#include <iostream> 
using namespace std; 
const double pi =3.14159; 
double Circle(double, double & );  
int main(){ 
   double R;          
   double area,length;   
   cout<<"Enter radius : "; 
   cin>>R;    
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   area = Circle(R, length);   
   cout<<"Area = "<<area<<endl; 
   cout<<"Length = "<<length<<endl;                
   return 0; 
} 
double Circle(double r, double & len){  
   len = 2*pi*r; 
   return  pi*r*r;      
} 
programis Sesrulebis Sedegia: 
Enter radius : 5 
Area = 78.5397 
Length = 31.4159 
Press any key to continue . . . 

 
5. dawereT funqcia, romelic: 
a) gamoiTvlis marTkuTxedis farTobs da perimetrs. perimetri unda iyos funqciis 

dasabrunebeli mniSvneloba, farTobi ki funqciam unda daabrunos cvladi 
parametris saSualebiT. gamoiZaxeT funqcia ZiriTad programaSi da dabeWdeT 
miRebuli Sedegebi; 

b) gamoiTvlis marTkuTxa samkuTxedis farTobsa da perimetrs kaTetebis mixedviT 
(samkuTxedis kaTetebi funqciis parametrebia, perimetri – funqciis cvladi 
parametri). gamoiyeneT funqcia ZiriTad programaSi da mocemuli marTkuTxa 
samkuTxedisaTvis dabeWdeT misi farTobi da perimetri; 

6. veqtori Seicavs N mTel SemTxveviT ricxvs [-20,80] Sualedidan. dawereT 
programa, romelic ipovis da dabeWdavs veqtoris: 
a) umciresi elementis mniSvnelobas da mis indeqss;     
b) elementebis j amis mexudeds; 
g) elementebis namravls; 
d) kenti elementebis saSualo ariTmetikuls: 

   gaarCieT Sesabamisi C++ -programa: 
#include <iostream> 
#include <vector> 
#include <ctime> 
using namespace std; 
const int N =20; 
void fillVector(vector<int> & ); 
void printVector(vector<int> ); 
bool isOdd(int ); 
double averageOdds(vector<int> ); 
int main(){  
  vector<int> V;  
  fillVector(V);  
  printVector(V);   
  double average = averageOdds(V); 
  cout<<"Kentebis saSualo ariTmetikuli = " 
      <<average<<endl;       
  return 0;  
} 
void fillVector(vector<int> & x){ 
   srand( time(NULL) ); 
   for(int count =1; count <=N; count++) 
      x.push_back( rand()%101 -20 );    
} 
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void printVector(vector<int> x){ 
   for(int i=0; i<x.size(); i++) 
       cout<<x[i]<<' '; 
   cout<<endl;      
} 
bool isOdd(int k){ 
   return k%2 != 0;      
} 
double averageOdds(vector<int> x){ 
   double sum =0; int count =0;     
   for(int i=0; i<x.size(); i++) 
      if( isOdd(x[i]) ){ 
         sum += x[i]; 
         ++count;  
      } 
   return sum/count;           
} 
programis Sesrulebis Sedegia: 
49 22 26 3 47 -19 40 22 5 -4 16 -3 79 68 19 78 25 41 44 -16 
Kentebis saSualo ariTmetikuli = 24.6 
Press any key to continue . . . 

 
7. veqtorSi zrdadobiT dalagebuli mTeli ricxvebia. dawereT funqcia prototipiT 

int BinarySearch(vector<int> a, int c); romelic a veqtorSi moZebnis        
c –s tol ricxvs. funqcia daabrunebs mis indeqss an –1 -s, Tu aseTi ricxvi 
veqtorSi ar aris. gamoiyeneT orobiTi Ziebis algoriTmi. 
  programaSi isargebleT BinarySearch funqciiT veqtorisTvis, romelic 
Sevsebulia sorted_numbers.txt failidan. saZiebeli ricxvi SemoitaneT 
klaviaturidan. 

  gaarCieT Sesabamisi C++ -programa: 
#include <iostream> 
#include <fstream> 
#include <vector> 
using namespace std; 
void fillVector(vector<int> & ); 
void printVector(vector<int> ); 
int BinarySearch(vector<int> ,int ); 
int main(){ 
  vector<int> sorted;   
  fillVector(sorted); 
  printVector(sorted); 
  int check; 
  cout<<"\nEnter checked number : "; 
  cin>>check; 
  int index = BinarySearch(sorted, check); 
  if(index == -1) 
     cout<<"\nVeqtor does not contain " 
         <<check<<endl; 
  else cout<<"\nVeqtor contains "<<check  
           <<", index is "<<index<<endl;         
  return 0; 
} 
void fillVector(vector<int> & a){ 
   int number;   

      ifstream ifs("sorted_numbers.txt"); 
   while( ifs>>number )  
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      a.push_back(number);     
} 
int BinarySearch(vector<int> a, int c){ 
   int l =0, r =a.size()-1, m; 
   while( l <= r ){ 
     m = (l+r)/2; 
     if(c == a[m]) return m; 
     if(c > a[m]) l =m+1; 
     else r =m-1;      
   } 
   return -1;       
} 
void printVector(vector<int> x){ 
   cout<<"Vector : \n\n";   
   for(int i=0; i<x.size(); i++) 
       cout<<x[i]<<' '; 
   cout<<endl;      
} 
programis Sesrulebis Sedegia: 

sorted_numbers.txt  faili gamosatani ekrani 
1 3 5 7 9 13 24 55 67 Vector : 

1 3 5 7 9 13 24 55 67 

Enter checked number : 55 

Veqtor contains 55, index is 7 
Press any key to continue . . . 

 
8. veqtorSi N namdvili gansxvavebuli ricxvia. dawereT funqcia, romelic daadgens 

da daabrunebs veqtoris umciresi da udidesi elementebis indeqsebs. ZiriTad 
programaSi SeavseT veqtori klaviaturidan, gamoiZaxeT funqcia da dabeWdeT 
veqtoris umciresi da udidesi elementebis j ami. 

  gaarCieT Sesabamisi C++ -programa: 
#include <iostream> 
#include <vector> 
using namespace std; 
int Indexes(vector<double> , int& ); 
void fillVector(vector<double>& ); 
int main(){  
  vector<double> D; 
  fillVector(D);  
  int max_ind, min_ind; 
  max_ind = Indexes(D, min_ind); 
  double sum = D[max_ind] + D[min_ind]; 
  cout<<D[max_ind]<<" + "<<D[min_ind] 
      <<" = "<<sum<<endl;       
  return 0;  
} 
int Indexes(vector<double> x, int& min_i){ 
   int max_i;  
   max_i = min_i =0;  
   for(int i=1; i<x.size(); i++) 
      if(x[i] > x[max_i]) max_i = i; 
      else  
        if( x[i] < x[min_i] ) min_i = i; 
   return max_i;     
} 
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void fillVector(vector<double>& x){ 
  double real; 
  cout<<"SemoitaneT namdvili ricxvebi, " 
        "bolos - simbolo\n"; 
  while( cin>>real ) 
     x.push_back(real);  
} 
programa dabeWdavs: 
SemoitaneT namdvili ricxvebi, bolos - simbolo 
1.2  0  75.6  -65.2  47.9  -34.75  100.95 * 
100.95 + -65.2 = 35.75 
Press any key to continue . . . 
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laboratoriuli mecadineoba # 10 

laboratoriuli samuSaos aRwera:  
• miTiTebis gamoyeneba cvladebTan  
• miTiTebis gamoyeneba funqciis parametrad 

laboratoriuli samuSao: 
amocana 1:  SeasruleT da gaaanalizeT Semdegi programa: 

//////////////////////////////////////////// 
//  ავტორი:            
//  პროგრამა: მითითების გამოყენება ცვლადებთან 
//////////////////////////////////////////// 
#include <iostream> 
using namespace std; 
int main(){ 
   int a =9; 
   int& p =a; 
   cout<<"a = "<<a<<endl; 
   cout<<"a-s misamarti = "<< &a <<endl 
       <<"p-s mnishvneloba = "<< p <<endl 
       <<"p-s misamarti = "<< &p <<endl; 
   a+=5; 
   cout<<"a = "<< a <<endl 
       <<"p = "<< p <<endl; 
   p-=10; 
   cout<<"a = "<< a <<endl 
       <<"p = "<< p <<endl; 
   return 0; 
} 

amocana 2: dawereT funqcia, romelic daiTvlis kvadratis farTobsa da diagonalis 
sigrZes. kvadratis gverdi namdvili ricxvia, romelic Segvaqvs klaviaturidan. 
kvadratis farTobi daabruneT funqciidan return operatoris, diagonalis sigrZe 
ki – parametri-miTiTebis gamoyenebiT. 

Sesabamis C++ -programas aqvs saxe:  
//////////////////////////////////////////////////// 
// პროგრამა: მითითების გამოყენება ფუნქციის პარამეტრად 
//////////////////////////////////////////////////// 
#include <iostream> 
using namespace std; 
double Square(double, double & );  
int main(){ 
   double G;          
   double area,diagonal;   
   cout<<"Enter side : "; 
   cin>>G;    
   area = Square(G, diagonal);   
   cout<<"Area = "<<area<<endl; 
   cout<<"Diagonal = "<<diagonal<<endl;                
   return 0; 
} 
double Square (double s, double& d){  
   d = s * sqrt(2.0); 
   return  s * s;      
} 
davaleba: 
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 a). gauSviT programa Sesrulebaze, SeitaneT gverdis sidide 2.0 da darwmundiT, 
rom programa dabeWdavs 
  Area = 4 
  Diagonal = 2.82843 

 b). SeasruleT programa kvadratis gverdis sxva mniSvnelobebisTvis da darwmundiT 
pasuxebis sisworeSi. 

amocana 3: CawereT veqtorSi 150 SemTxveviTi ricxvi [100, 200] Sualedidan, Semdeg 
dabeWdeT veqtoris elementebi 7 svetad. veqtoris Sevseba da beWdva gaaformeT 
funqciebis saxiT. 

Sesabamis C++ -programas aqvs saxe:  
////////////////////////////////////////////////////// 
// ავტორი:            
// პროგრამა: ვექტორის ელემენტების ბეჭდვა ცხრილის სახით 
////////////////////////////////////////////////////// 
#include <iostream> 
#include <vector> 
#include <iomanip> 
#include <ctime> 
using namespace std; 
const int N =150; 
void fillVector(vector<int>& ); 
void printVector(vector<int> ); 
int main(){  
   vector<int> A; 
   fillVector(A); 
   printVector(A);       
   return 0;  
} 
void fillVector(vector<int>& x){ 
   srand( time(NULL) ); 
   for(int count =1; count <=N; count++) 
      x.push_back( rand()%101+100 );     
} 
void printVector(vector<int> x){ 
   for(int i=0; i<x.size(); i++){ 
      cout<<setw(5)<<x[i]; 
   if( (i+1)%7 == 0)cout<<endl; 
   } 
   cout<<endl; 
} 
davaleba: 
 a). SeasruleT programa ramdenimej er, axseniT setw manipulatoris daniSnuleba; 
 b). axseniT    

if( (i+1)%7 == 0)cout<<endl; 
   Setyobinebis moqmedeba; 
 g). gadawereT funqcia ise, rom veqtoris elementebi daibeWdis: 4 svetad; 5 svetad  

Sebrunebuli rigiT. 

damoukidebeli samuSao: 

1. veqtorSi Cawerilia zrdadobiT dalagebuli saxelebi. dawereT funqcia, romelic 
Caamatebs veqtorSi klaviaturidan Semotanil saxels ise, rom saxelebis dalageba 
ar dairRves. gamoiyeneT Seqmnili funqcia da dabeWdeT veqtori. veqtorSi 
saxelebi CawereT names.txt failidan. SeniSvna: funqcia dawereT sort 
algoriTmis gamoyenebis gareSe. 
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  gaarCieT Sesabamisi C++ -programa: 
//////////////////////////////////////////////////// 
// პროგრამა: ფაილიდან სტრიქონების ჩაწერა ვექტორში, 
//           სტრიქონის ჩასმა ვექტორში სათანადო ადგილას  
//////////////////////////////////////////////////// 
#include <iostream> 
#include <vector> 
#include <string> 
#include <fstream> 
using namespace std; 
void fillVector(vector<string>& ); 
void printVector(vector<string> ); 
void insertName(vector<string>& , string ); 
int main(){  
   vector<string> N; 
   fillVector(N); 
   printVector(N); 
   cout<<"Enter name to insert : "; 
   string name; 
   cin>>name; 
   insertName(N, name); 
   printVector(N); 
   return 0;  
} 
void printVector(vector<string> x){ 
   for(int i=0; i<x.size(); i++) 
       cout<<x[i]<<' '; 
   cout<<endl;      
} 
void fillVector(vector<string>& x){ 
   string name; 
   ifstream fin("names.txt"); 
   while( fin>>name )   
     x.push_back(name);     
} 
void insertName(vector<string>& x, string n){  
   if( n > x[x.size()-1] ) x.push_back(n); 
   else {  
     int i =0; 
     while( n > x[i] )i++;    
     x.insert(x.begin()+i,n); 
   } 
} 
davaleba: 
  a). SeasruleT programa klaviaturidan Semotanili sxvadasxva saxelebisTvis. 

axseniT funqciis algoriTmi. 
 b). SecvaleT programis insertName funqcia gamartivebuli versiiT: gamoiyeneT 

sort algoriTmi. kvlav SeasruleT programa klaviaturidan Semotanili 
sxvadasxva saxelebisTvis. 

2. A da B veqtorebSi klebadobiT dalagebuli mTeli ricxvebia. dawereT funqcia,  
romelic A da B veqtorebis safuZvelze Seqmnis aseve klebadobiT dalagebul C 
veqtors. gamoiyeneT funqcia da dabeWdeT C veqtori C.txt failSi.. A da B 
veqtorebSi ricxvebi SeitaneT A.txt da B.txt failebidan Sesabamisad. veqtoris 
Sevseba da beWdva gaaformeT funqciebis saxiT. amocana amoxseniT ori gziT:              
1) sort algoriTmis gamoyenebis gareSe;   2) sort algoriTmis gamoyenebiT.  
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1) gaarCieT Sesabamisi C++ -programa: 
/////////////////////////////////////////////////// 
// პროგრამა: დალაგებული მასივების შერწყმა დალაგების 
//            შენარჩუნებით 
/////////////////////////////////////////////////// 
#include <iostream> 
#include <fstream> 
#include <vector> 
using namespace std; 
void fillVector(vector<int>& ,string ); 
void printVector(vector<int> ); 
void merge(vector<int> ,vector<int> ,vector<int>& ); 
int main(){  
  vector<int> A, B, C; 
  fillVector(A,"A.txt");   
  fillVector(B,"B.txt");   
  merge(A, B, C); 
  printVector(C);   
  return 0;  
} 
void printVector(vector<int> x){ 
   ofstream fout("C.txt"); 
   for(int i=0; i<x.size(); i++) 
       fout<<x[i]<<' '; 
} 
void fillVector(vector<int>& x, string fname){ 
   ifstream fin(fname); 
   int n; 
   while( fin >> n ){   
     x.push_back(n); 
   }    
} 
void merge(vector<int> a,vector<int> b,vector<int>& c){  
   int i, j, k;  
   i =j =k =0;  
   while( i <a.size() && j < b.size() ) 
  if( a[i] > b[j] ) c.push_back(a[i++]);   
  else  c.push_back(b[j++]);  
   if(i == a.size()) 
  for(j; j < b.size(); j++) c.push_back( b[j] );  
   else  for(i; i < a.size(); i++) c.push_back( a[i] );  
} 
davaleba: 
    a). SeqmeniT A.txt da B.txt failebi da CawereT maTSi klebadobiT dalagebuli  

mTeli ricxvebi. SeasruleT programa kompiuterze da darwmundiT, rom 
miRebul failSi ricxvebi dalagebulia klebadobiT.   

    b). axseniT merge funqciis algoriTmi. 
 

2) miTiTeba: X veqtorSi mTeli ricxvebis klebadobiT dalagebas uzrunvelyofs 
sort algoriTmi Semdegi saxiT:  sort(X.rbegin(), X.rend());  

an              sort(X.begin(), X.end(), greater<int>()); 

3.  me-10 praqtikuli mecadineobis yvela davalebisTvis dawereT, gamarTeT da 
SeasruleT Sesabamisi programebi. 
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praqtikuli mecadineoba # 11 

praqtikuli mecadineobis Temebi:  
• veqtoris elementi - veqtori 
• organzomilebiani veqtoris gadacema funqciaSi  

masala damoukideblad gacnobisaTvis: 

1. organzomilebian veqtorze ganacxadi, misTvis mexsierebis gamoyofa, veqtoris  
inicializeba da elementebis beWdva 

# programis fragmenti Sedegi 

1 

/* ganacxadi organzomilebian Matrix   
   veqtorze, romelic Seicavs 3 elements –  
   Row veqtors, TiToeul Row veqtorSi 4  
   mTeli ricxvia  */ 

vector<int> Row(4); 
vector<vector <int> > Matrix(3, Row);  

 
mexsierebaSi gamoiyofa 
uwyveti ubani 12 (3 * 4) 
mTeli ricxvisTvis 

2 

/* organzomilebian Matrix veqtorSi   
   ricxvebis Cawera  */ 
vector<int> Row(4); 
vector<vector <int> > Matrix(3, Row);  

for(int i=0; i<3; i++) 
  for (int j=0; j<4; j++) 
     Matrix[i][j] = i+j;  
   

 
ganawilebul mexsierebaSi 
Caiwera ricxvebi 
 
0 1 2 3 1 2 3 4 2 3 4 5 

3 

/* organzomilebian Matrix veqtorSi  
   Cawerili ricxvebis beWdva  */ 
for(int i=0; i<3; i++)   
  { 
    for (int j=0; j<4; j++) 
        cout <<Matrix[i][j]<<'\t'; 
    cout<<endl; 
  } 

 
 
0      1      2      3 
1      2      3      4 
2      3      4      5 
 
 

4 

/* organzomilebian namdvil ricxvTa 2 x 3   
 veqtorSi klaviaturidan Semotanili ricxvebis  
 Cawera da Semdeg beWdva */ 
vector<double> row(3); 
vector<vector<double>> matrix(2, row); 

for(int i=0; i<2; ++i) 
  for(int j=0; j<3; ++j) 
    cin>>matrix[i][j]; 

  for(int i=0; i<2; ++i)  { 
    for(int j=0; j<3; ++j) 
       cout<<setw(9)<<matrix[i][j]; 
    cout<<endl; 
  } 
  cout<<endl; 

 
// Setana 
 
23.5 -456.75 0.0987 
1.065 0.0 -64.25 
 
// gamotana 
      
  23.5  -456.75   0.0987     
 1.065        0   -64.25 
 
 

5 

/* organzomilebian 5 x 9 veqtorSi CavweroT 
  simboloebi symbols.dat failidan da    
  Semdeg davbeWdoT cxrilis saxiT table.out 
  failSi */ 
vector<char> row(9); 

// symbols.dat faili 

asdfashgdfhgfxcbvnxmc 
vbiupoiupoiuoiujk;lkj 
cxvbvcbvcxbfgshfjayiqywo 
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vector<vector<char>> matrix(5, row); 
ifstream ifs("symbols.dat"); 
for(int i=0; i<5; ++i) 
  for(int j=0; j<9; ++j) 
    ifs>>matrix[i][j]; 
ofstream ofs("table.out"); 
for(int i=0; i<5; ++i) { 
  for(int j=0; j<9; ++j) 
    ofs<<matrix[i][j]; 
  ofs<<endl; 
} 

// table.out faili 

asdfashgd 
fhgfxcbvn 
xmcvbiupo 
iupoiuoiu 
jk;lkjcxv 
 

6 

/* organzomilebian mTel ricxvTa MxN  
 veqtorSi CavweroT SemTxveviTi ricxvebi  
 [-50,100] Sualedidan, Semdeg vipovoT maTi   
 j ami da davbeWdoT */ 

const int M = 5, N = 4; 
vector<int> row(N); 
vector<vector<int>> matrix(M, row); 
for(int i=0; i<M; ++i) 
  for(int j=0; j<N; ++j) 
    matrix[i][j] = rand()%151 -50; 
int sum = 0; 
for(int i=0; i<M; ++i) 
  for(int j=0; j<N; ++j) 
    sum += matrix[i][j]; 
cout<<"sum = "<<sum<<endl; 

// kompiuterma daagenerira  
// ricxvebi 

 -9     -5     93     25 
 93    -30    -48     14 
 34    -48     68      9 
-23     16     96    -12 
 76    -37     96    -50 
 

// Sedegi 

sum = 358 
 

7 

/* organzomilebian mTel ricxvTa MxN  
  veqtorSi SemTxveviTi ricxvebia. vipovoT maT  
  Soris kentebis j ami da davbeWdoT */ 

const int M = 3, N = 4; 
vector<int> row(N); 
vector<vector<int>> matrix(M, row); 
for(int i=0; i<M; ++i) 
   for(int j=0; j<N; ++j) 
     matrix[i][j] = rand(); 
int sum = 0; 
for(int i=0; i<M; ++i) 
  for(int j=0; j<N; ++j) 
    if(matrix[i][j]%2 == 1)   
      sum += matrix[i][j]; 
cout<<"sum of odd numbers = " 
    <<sum<<endl; 

// kompiuterma daagenerira  
// ricxvebi 

   41  18467  6334 26500 
19169  15724 11478 29358 
26962  24464 5705  28145 
 
// Sedegi 

sum of odd numbers = 71527 

 
2. organzomilebian veqtorTan muSaobis funqciebis magaliTebi 

# funqciis gansazRvra funqciis gamoZaxeba 

1 

/* organzomilebiani mTel ricxvTa 3x4  
 veqtoris klaviaturidan Semotanili ricxvebiT 
 Sevsebis funqcia */ 
void fillMatrix(vector<vector<int>>& A) 
{ 
   for(int i=0; i<A.size(); i++) 
     for(int j=0; j< A[i].size(); j++) 
        cin >> A[i][j];  
} 

 
int main(){ 
 vector<int> row(4);       
vector< vector<int> > M(3,row); 
 
 fillMatrix(M); 
      . . . 
} 
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2 

/* igive funqcia: organzomilebiani   
  veqtorisTvis SemoviReT tipi  matrix */ 
typedef vector<vector <int> > matrix; 
void fillMatrix(matrix & A){ 
   for(int i=0; i<3; i++) 
     for(int j=0; j<4; j++) 
        cin >> A[i][j];  
} 

 
int main(){ 
   vector<int> row(4); 
   matrix M(3, row); 
   fillMatrix(M); 
      . . . 
} 

3 

/* organzomilebiani mTel ricxvTa MxN  
  veqtoris SemTxveviTi ricxvebiT Sevsebis  
   funqcia: striqonisTvis SemoviReT  tipi 

row, xolo organzomilebiani veqtorisTvis - 
tipi  matrix */ 

const int M =3, N =4; 
typedef vector<int> Row; 
typedef vector<Row> Matrix; 

void fillMatrix(Matrix & a){ 
   for(int i=0; i<M; i++) 
    for (int j=0; j<N; j++) 
       a[i][j] = rand();  
} 

 
int main(){ 
   Row R(N); 
   Matrix A (M, R); 
   fillMatrix(A); 
      . . . 
} 

 

/* organzomilebiani mTel ricxvTa MxN  
  veqtoris beWdvis funqcia */ 

void printMatrix(vector<vector<int>> A){ 
  for(int i=0; i<M; i++)   
  { 
    for(int j=0; j<N; j++) 
       cout<<A[i][j]<<'\t'; 
    cout<<endl; 
  } 
  cout<<endl; 
} 

 
int main(){    
  vector<int> row(N); 
vector< vector<int> > B(M,row); 
   
  fillMatrix(B); 
  printMatrix(B); 
      . . . 
} 

3 

/* igive funqcia: organzomilebiani   
  veqtorisTvis SemoviReT tipi  matrix */ 
typedef vector<vector <int> > matrix; 
void printMatrix(matrix A){ 
  for(int i=0; i<M; i++)   
  { 
    for (int j=0; j<N; j++) 
        cout<<A[i][j]<<'\t'; 
    cout<<endl; 
  } 
  cout<<endl; 
} 

 
int main(){ 
   vector<int> Row(N); 
   matrix B(M, Row); 
   fillMatrix(B); 
   printMatrix(B); 
      . . . 
} 

4 

/* organzomilebiani namdvil ricxvTa 2x3   
  veqtoris klaviaturidan Sevsebis funqcia */  

typedef vector<vector<double>> matrix; 
void fillMatrix(matrix & X){ 
   for(int i=0; i<2; i++) 
    for (int j=0; j<3; j++){ 
       cin >>X[i][j];  
    } 
} 

 
 
int main(){ 
  vector<double> row(3); 
  matrix M(2, row); 
  fillMatrix(M); 
      . . . 
} 
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5 

/* organzomilebiani namdvil ricxvTa K x P  
   veqtoris beWdvis funqcia */ 

const int K =2, P =3; 
typedef vector<vector<double>> matrix; 
void printMatrix(matrix X){ 
   for(int i=0; i<K; i++)   
  { 
    for (int j=0; j<P; j++) 
        cout <<X[i][j]<<'\t'; 
    cout<<endl; 
  } 
  cout<<endl; 
} 

 
 
int main(){ 
  vector<double> row(P); 
  matrix M(K, row); 
  fillMatrix(M); 
  printMatrix(M); 
      . . . 
} 

6 

/* funqcia poulobs da abrunebs namdvil   
  ricxvTa M x N veqtoris elementebis j ams */ 

typedef vector<double> Row; 
typedef vector< Row > Matrix; 
double Sum(Matrix x){ 
   double s =0; 
   for(int i=0; i<M; i++) 
     for(int j=0; j<N; j++) 
        s +=x[i][j]; 
   return s;        
} 

int main(){ 
  Row r(N); 
  Matrix A(M, r); 
  // veqtoris Sevseba 
      . . . 
  double s = Sum(A);   
  cout<<"sum = "<<s 
      <<endl; 
     . . . 
} 

 
7    
 

/* funqcia iTvlis mTel ricxvTa kvadratuli  
   veqtoris mTavari diagonalis elementebis  
   j ams */ 

const int M = 3; 
typedef vector<int> Row; 
typedef vector< Row > Matrix; 
int Diagonal(Matrix x){ 
   int s =0; 
   for(int i=0; i<M; ++i) 
        s +=x[i][i]; 
   return s;        
} 

int main(){ 
  Row r(M); 
  Matrix B(M, r); 
  // veqtoris Sevseba 
       . . . 
 int s = Diagonal(B);   
 cout<<"sum of diagonal"    
       " elements = "<< 
    s<<endl; 
       . . . 
} 

saauditorio samuSao: 

1. dawereT programa, romelic Seavsebs 3x4 organzomilebian veqtors SemTxveviTi 
mTeli ricxvebiT [0,50] Sualedidan da Semdeg dabeWdavs veqtors striqon-
striqon.  
#include <iostream> 
#include <vector> 
using namespace std; 
int main(){ 
   vector<int> Row(4); 
   vector<vector<int>> Matrix(3, Row); 
   for(int i=0; i<3; i++) 
       for(int j=0; j<4; j++){ 
           Matrix[i][j] = rand()%51;  
   } 
 for(int i=0; i<3; i++)   
   { 
       for(int j=0; j<4; j++) 
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           cout<<Matrix[i][j]<<'\t'; 
       cout<<endl; 
   } 
   cout<<endl; 
   return 0; 
} 
programis Sesrulebis Sedegia: 
41      5       10      31 
44      16      3       33 
34      35      44      44 
Press any key to continue . . . 

2. dawereT programa, romelic Seavsebs PK ×  organzomilebian veqtors SemTxveviTi 
mTeli ricxvebiT [0,50] Sualedidan da Semdeg dabeWdavs veqtors striqon-
striqon. K da P  – Sesabamisad organzomilebiani veqtoris striqonebisa da 
svetebis raodenoba – SemoiReT mudmivebis saxiT. 
#include <iostream> 
#include <vector> 
using namespace std; 
const int K = 3, P = 4; 
int main(){ 
   vector<int> Row(P); 
   vector<vector<int>> Matrix(K, Row); 
   for(int i=0; i<K; i++) 
       for(int j=0; j<P; j++){ 
           Matrix[i][j] = rand()%51;  
    } 
 for(int i=0; i<K; i++)   
    { 
       for(int j=0; j<P; j++) 
           cout<<Matrix[i][j]<<'\t'; 
       cout<<endl; 
    } 
    cout<<endl; 
   return 0; 
} 

3. igive pirobisTvis organzomilebiani veqtoris SemTxveviTi mTeli ricxvebiT 
Sevseba da misi striqon-striqon beWdva gaaformeT funqciebis saxiT. gamoiZaxeT 
orive funqcia ZiriTad programaSi.       

   a). 
#include <iostream> 
#include <vector> 
#include <ctime> 
using namespace std; 
const int K = 3, P = 4; 
void fillMatrix(vector< vector<int> > & a); 
void printMatrix(vector< vector<int> > a); 
int main(){ 
    vector<int> R(P); 
    vector< vector<int> > M(K, R); 
    fillMatrix(M); 
    printMatrix(M); 
    return 0; 
} 
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void fillMatrix(vector< vector<int> > & a){ 
   srand(time(NULL)); 
   for(int i=0; i<K; i++) 
      for (int j=0; j<P; j++) 
         a[i][j] = rand()%51;  
} 
void printMatrix(vector< vector<int> > a){ 
    for(int i=0; i<K; i++)   
    { 
       for(int j=0; j<P; j++) 
          cout <<a[i][j]<<'\t'; 
       cout<<endl; 
    } 
    cout<<endl; 
} 

   b). winaswar SemoviRoT organzomilebiabi veqtoris tipi matrix da misi 
striqonis tipi row. 

#include <iostream> 
#include <vector> 
#include <ctime> 
using namespace std; 
typedef vector<int> row; 
typedef vector< row > matrix; 
void fillMatrix(matrix & a); 
void printMatrix(matrix a); 
int main(){ 
 int K, P; 
 cout<<"SemoitaneT striqonSi elementebis raodenoba : "; 
 cin >> P; 
 cout<<"SemoitaneT striqonebis raodenoba : "; 
 cin >> K; 
    row R(P); 
    matrix M(K, R); 
    fillMatrix(M); 
    printMatrix(M); 
    return 0; 
} 
void fillMatrix(matrix & a){ 
   srand(time(NULL)); 
   for(int i=0; i<a.size(); i++) 
      for (int j=0; j<a[i].size(); j++) 
         a[i][j] = rand()%51;  
} 
void printMatrix(matrix a){ 
    for(int i=0; i<a.size(); i++)   
    { 
       for(int j=0; j<a[i].size(); j++) 
          cout <<a[i][j]<<'\t'; 
       cout<<endl; 
    } 
    cout<<endl; 
} 
programis Sesrulebis erT-erTi Sedegia: 
29      48      31      17 
38      36      42      13 
0       32      50      13 
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Press any key to continue . . . 
 
4. monacemebis faili warmoadgens NM×  marTkuTxa formis nakveTis gegmas wvimis 

Semdeg, sadac simbolo '+'-iT aRniSnulia mSrali nawilebi, gubeebi ki – 
simbolo '-'-iT. dawereT funqcia, romelic waikiTxavs informacias failidan, 
Cawers mas simboluri tipis organzomilebiani veqtoris saxiT da Semdeg 
daiTvlis da daabrunebs  gubeebis raodenobas nakveTze. 

#include <iostream> 
#include <fstream> 
#include <string> 
#include <vector> 
using namespace std; 
const int M = 4, N = 5; 
int Gubeebi(); 
int main (){                    
    int k; 
    k =Gubeebi(); 
    cout<<"nakveTze "<<k<<" gubea\n "; 
    return 0; 
}   
int Gubeebi(){ 
    vector< string > gegma; 
    int counter =0; 
   string row; 
    ifstream fin("nakveTi.txt"); 
    while(fin>>row) 
  gegma.push_back(row);   
    for(int i=0; i<gegma.size(); i++) 
    for(int j=0; j<gegma[i].size(); ++j)    
         if(gegma[i][j] == '-') counter++; 
    return counter;           
} 
programis muSaobis Sedegia:  
nakveTi.txt  faili Ggamotanis ekrani 

-+--+ 
+-++- 
++-++ 
---++ 

nakveTze 9 gubea 

damoukidebeli samuSao: 
1. dawereT funqcia, romlis parametric aris mTel ricxvTa organzomilebiani 

veqtori NM × . veqtoris ganzomilebebi M  da N warmoadgens konstantebs. 
funqciam unda daiTvalos veqtoris 5-is j eradi ricxvebis j ami. gamoiyeneT 
funqcia programaSi klaviaturidan Sevsebuli organzomilebiani veqtorisTvis. 
ricxvebis Cawera veqtorSi aseve gaaformeT funqciis saxiT. 

2. dawereT funqcia, romlis parametri aris namdvil ricxvTa organzomilebiani 
veqtori NM × . veqtoris ganzomilebebi M  da N warmoadgens konstantebs. 
funqciam unda daiTvalos da daabrunos veqtoris: 
a) arauaryofiTi elementebis raodenoba; 
b) im elementebis j ami, romlebic ekuTvnian [-10, 15] Sualeds; 
g) im elementebis raodenoba, romlebic ar ekuTvnian [2, 30] Sualeds. 

gamoiyeneT funqcia programaSi klaviaturidan Sevsebuli organzomilebiani 
veqtorisTvis da dabeWdeT Sedegi.  
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3. dawereT programa, romlebic namdvil ricxvTa M x N  veqtors Seavsebs 
klaviaturidan Semotanili ricxvebiT, daiTvlis rigiT meore striqonis 
elementebis j ams, rigiT mesame svetis elementebis j ams da dabeWdavs Sedegs. 
veqtorTan yvela moqmedebisTvis dawereT da programaSi gamoiyeneT saTanado 
funqciebi.  

   gaarCieT Sesabamisi programa : 

#include <iostream> 
#include <iomanip> 
#include <vector> 
using namespace std; 
const int M = 3, N = 4; 
typedef vector<double> row; 
typedef vector< row > matrix; 
void fillMatrix(matrix & x); 
void printMatrix(matrix x); 
int Row2(matrix x); 
int Column3(matrix x); 
int main(){ 
   row r(N); 
   matrix vec(M, r); 
   fillMatrix(vec); 
   printMatrix(vec); 
   int sum = Row2(vec); 
   cout<<"Sum of second row's elements = "<<sum<<endl; 
   sum = Column3(vec); 
   cout<<"Sum of third column's elements = "<<sum<<endl; 
   return 0; 
} 
void fillMatrix(matrix & x){ 
    for(int i=0; i<x.size(); i++) 
       for(int j=0; j<x[i].size(); j++) 
          cin >> x[i][j];      
} 
void printMatrix(matrix x){ 
   for(int i=0; i< x.size(); i++){ 
      for(int j=0; j< x[i].size(); j++) 
         cout <<setw(7)<<x[i][j]; 
      cout<<endl; 
   } 
   cout<<endl; 
} 
int Row2(matrix x){ 
    int s =0; 
    for(int k=0; k<x[1].size(); ++k) 
        s += x[1][k]; 
    return s; 
} 
int Column3(matrix x){ 
    int s =0; 
    for(int k=0; k<x.size(); ++k) 
        s += x[k][2]; 
    return s; 
} 
programis Sesrulebis Sedegia: 
1 4 6 8 0 3 5 12 -7 -21 45 10 
      1       4       6       8 
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      0       3       5      12 
     -7     -21      45      10 

Sum of second row's elements = 20 
Sum of third column's elements = 56 
Press any key to continue . . . 

4. dawereT funqcia, romlis parametri aris mTel ricxvTa organzomilebiani 
veqtori )KM(A × . veqtoris ganzomilebebi M  da K  warmoadgens konstantebs. 
funqciam unda daadginos da dabeWdos veqtoris udidesi elementis indeqsebi. 
gamoiyeneT funqcia ZiriTad programaSi konkretuli organzomilebiani 
veqtorisTvis. 

5. monacemebis faili warmoadgens NM ×  marTkuTxa formis nakveTis gegmas wvimis 
Semdeg, sadac simbolo '.'-iT aRniSnulia mSrali nawilebi, gubeebi ki – 
simbolo '0'-iT. dawereT funqcia, romelic waikiTxavs informacias failidan da 
Semdeg daiTvlis da daabrunebs:   
 a) nakveTis mSrali ubnebis raodenobas; 
 b)* im gubeebis raodenobas, romlebic nakveTis napirebTan mdebareobs. 

   funqcia SeqmeniT sami xerxiT: 1). monacemebis ganTavsebiT organzomilebian 
simboluri tipis veqtorSi; 2). monacemebis ganTavsebiT striqonebis veqtorSi; 3). 
veqtoris SemoRebis gareSe. 

6. dawereT funqcia, romelic daiTvlis mTel ricxvTa )NN(A × , 4N =  veqtoris 
rigiT pirveli da mesame striqonis elementebis j ams. gamoiyeneT funqcia ZiriTad 
programaSi konkretuli organzomilebiani veqtorisTvis. 

7. dawereT funqcia, romelic dabeWdavs namdvil ricxvTa )MN(B × , 3N = , 4M =  
veqtoris: 

 a) maqsimaluri elementis sidides; 
 b) minimaluri elementis indeqsebs; 
 g) udidesi elementis sididesa da mis indeqsebs; 
 d) udidesi da umciresi elementebis j ams. 

gamoiyeneT funqcia ZiriTad programaSi organzomilebiani veqtorisTvis, romlis 
elementebic waikiTxeT reals.txt failidan. 

8. dawereT funqcia, romelic )MN(A ×  veqtorSi, sadac N da M  mTeli 
konstantebia 
a) moZebnis K ricxvis tol elements da daabrunebs true-s, Tu aseTi elementi 

veqtorSi aris. winaaRmdeg SemTxvevaSi daabrunebs false-s. K–s mniSvneloba 
SemoitaneT klaviaturidan; 

 b) moZebnis [-5, 100] diapazonidan erT-erT ricxvs; 
 g) daiTvlis minimaluri elementis toli elementebis raodenobas; 
 d) daiTvlis maqsimaluri elementisagan gansxvavebuli elementebis raodenobas. 
9. dawereT funqcia, romelic daiTvlis mTel ricxvTa )NM(P × , 4M = , 3N =  

veqtoris: 
 a) 17-is j eradi elementebis j ams;  
 b) dadebiTi ricxvebis raodenobas; 
 g) kenti ricxvebis saSualo ariTmetikuls; 
 d) kentindeqsiani striqonebis elementebis j ams. 

10. mTel ricxvTa A(NxN)(magaliTad, N=5) organzomilebiani veqtori Sevsebulia 
klaviaturidan Semotanili ricxvebiT. SeamowmeT, warmoadgens Tu ara igi 
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“magiur kvadrats”. kvadratul veqtors uwodeben “magiur kvadrats”, Tu misi 
yvela striqonis, yvela svetis da orive diagonalis elementebis j ami tolia. 

11. dawereT funqcia, romlis parametrebia mTel ricxvTa organzomilebiani veqtori 
da mTeli X ricxvi da romelic gaamravlebs veqtors X -ze. 

12*. dawereT funqcia, romelic parametrebad miiRebs namdvil ricxvTa sam 
organzomilebian veqtors da pirveli oris j ams Cawers mesameSi. 

13*. dawereT funqcia, romelic parametrebad miiRebs mTel ricxvTa sam 
organzomilebian veqtors da pirveli oris namravls Cawers mesameSi. 
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laboratoriuli mecadineoba # 11 

laboratoriuli samuSaos aRwera:  
• organzomilebian veqtorTan muSaoba   

laboratoriuli samuSao: 

amocana 1: CawereT organzomilebian B(M x N ),(M=5; N=3) veqtorSi 15 SemTxveviTi 
ricxvi [-10, 30] Sualedidan, Semdeg ipoveT veqtoris luwi elementebis j ami da 
dabeWdeT. veqtoris Sevseba da luwebis j amis gamoTvla gaaformeT funqciebis 
saxiT. 

Sesabamis C++ -programas aqvs saxe:  
////////////////////////////////////////////////////////// 
// პროგრამა: ორგანზომილებიანი ვექტორის შემთხვევითი რიცხვებით 
//                შევსება და ლუწი ელემენტების ჯამის პოვნა  
////////////////////////////////////////////////////////// 
#include <iostream> 
#include <iomanip> 
#include <ctime> 
#include <vector> 
using namespace std; 
const int M = 5, N = 3; 
void fillMatrix(vector< vector<int> > & a); 
void printMatrix(vector< vector<int> > a); 
bool Even(int x); 
int sumEven(vector< vector<int> > a); 
int main(){ 
   vector<int> row(N); 
   vector< vector<int> > B(M, row); 
   fillMatrix(B); 
   printMatrix(B); 
   int S = sumEven(B); 
   cout<<"Sum of even elements = "<<S<<endl; 
   return 0; 
} 
void fillMatrix(vector< vector<int> > & a){ 
 srand(time(NULL)); 
 for(int i=0; i<M; i++) 
       for(int j=0; j<N; j++) 
          a[i][j] = rand()%41 - 10;      
} 
bool Even(int x){ 
   return x%2 == 0; 
} 
int sumEven(vector< vector<int> > a){ 
   int sum =0; 
   for(int i=0; i<M; i++)   
      for(int j=0; j<N; j++) 
         if( Even(a[i][j]) ) 
            sum += a[i][j]; 
   return sum; 
} 
void printMatrix(vector< vector<int> > a){ 
   for(int i=0; i<M; i++)   
   { 
      for(int j=0; j<N; j++) 
         cout <<setw(9)<<a[i][j]; 
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      cout<<endl; 
   } 
   cout<<endl; 
} 
davaleba: 
 a). SeasruleT programa ramdenimej er, axseniT setw manipulatoris daniSnuleba; 
 b). axseniT  srand(time(NULL));  funqciis moqmedeba. 

amocana 2: V(M x N ) organzomilebian veqtorSi namdvili ricxvebia. dawereT funqcia, 
romelic daabrunebs veqtoris udides elements. ricxvebi veqtorSi CawereT 
reals.in failidan. amisaTvis aseve dawereT funqcia. programaSi gamoiyeneT 
orive funqcia da dabeWdeT udidesi elementi. 

/////////////////////////////////////// 
//  პროგრამა: ორგანზომილებიან ვექტორში  
//           უდიდესი ელემენტის პოვნა         
/////////////////////////////////////// 
#include <iostream> 
#include <fstream> 
#include <iomanip> 
#include <vector> 
using namespace std; 
const int M = 3, N = 4; 
typedef vector<double> row; 
typedef vector< row > matrix; 
void fillMatrix(matrix & x); 
void printMatrix(matrix x); 
double maxElem(matrix x); 
int main(){ 
   row R(N); 
   matrix V(M, R); 
   fillMatrix(V); 
   printMatrix(V); 
   double Max = maxElem(V); 
   cout<<"Udidesia "<<Max<<endl; 
   return 0; 
} 
void fillMatrix(matrix & x){ 
    ifstream fin("reals.in"); 
 for(int i=0; i<x.size(); i++) 
       for(int j=0; j<x[i].size(); j++) 
          fin >> x[i][j];      
} 
void printMatrix(matrix x){ 
   for(int i=0; i< x.size(); i++) 
   { 
      for(int j=0; j< x[i].size(); j++) 
         cout <<setw(10)<<x[i][j]; 
      cout<<endl; 
   } 
   cout<<endl; 
} 
double maxElem(matrix x){ 
   double max = x[0][0];  
   for(int i=0; i<x.size(); i++) 
      for(int j=0; j<x[i].size(); j++) 
     if(x[i][j] > max) 
    max = x[i][j];    
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 return max;              
} 
davaleba: 
   a). SeqmeniT reals.in faili da CewereT masSi 12 namdvili ricxvi 
   b). SeasruleT programa da SeamowmeT miRebuli Sedegi. 

amocana 3: A(M xN ) organzomilebian veqtorSi mTeli ricxvebia. dawereT funqcia, 
romelic gacvlis veqtoris umciresi elementis mqone striqons da bolo 
striqons. ricxvebi veqtorSi CawereT klaviaturidan.. programaSi dabeWdeT 
gardaqmnili veqtori. 

Sesabamis C++ -programas aqvs saxe:  
/////////////////////////////////////// 
//  პროგრამა: ორგანზომილებიან ვექტორში  
//           სტრიქონების გაცვლა         
/////////////////////////////////////// 
#include <iostream> 
#include <iomanip> 
#include <vector> 
using namespace std; 
const int M = 3, N = 4; 
typedef vector<int> row; 
typedef vector< row > matrix; 
void fillMatrix(matrix & x); 
void printMatrix(matrix x); 
void Transform(matrix& x); 
int main(){ 
   row R(N); 
   matrix A(M, R); 
   fillMatrix(A);    
   Transform(A); 
   printMatrix(A); 
   return 0; 
} 
void Transform(matrix& x){ 
   int min = x[0][0], rowIndex =0;  
   for(int i=0; i<x.size(); i++) 
      for(int j=0; j<x[i].size(); j++) 
     if(x[i][j] < min){ 
    min = x[i][j]; 
    rowIndex = i; 
     } 
   row temp; 
   temp = x[rowIndex]; x[rowIndex] = x[M-1]; 
   x[M-1] = temp; 
} 
void fillMatrix(matrix & x){ 
    for(int i=0; i<x.size(); i++) 
       for(int j=0; j<x[i].size(); j++) 
          cin >> x[i][j];      
} 
void printMatrix(matrix x){ 
   for(int i=0; i<x.size();  i++){ 
      for(int j=0; j<x[i].size();  j++) 
         cout <<setw(9)<<x[i][j]; 
      cout<<endl; 
   } 
   cout<<endl; 



კ. გელაშვილი, ი. ხუციშვილი 
 

118 

} 
davaleba: 
  a). gauSviT programa Sesrulebaze, SeitaneT 12 mTeli ricxvi da daakvirdiT    

miRebul Sedegs; 
  b). axseniT Transform funqciis algoriTmi. 

damoukidebeli samuSao: 

1. V(M x N ) organzomilebiam veqtorSi namdvili ricxvebia. dawereT funqcia, 
romelic daabrunebs veqtoris umciresi elementis indeqsebs. ricxvebi veqtorSi 
CawereT reals.in failidan. amisaTvis aseve dawereT funqcia. programaSi 
gamoiyeneT orive funqcia da dabeWdeT umciresi elementi da misi indeqsebi.  

gaarCieT Sesabamisi C++ -programa: 

/////////////////////////////////////////////// 
//  პროგრამა: ორგანზომილებიან ვექტორში უმცირესი 
//           ელემენტის ინდექსების პოვნა 
/////////////////////////////////////////////// 
#include <iostream> 
#include <fstream> 
#include <iomanip> 
#include <vector> 
using namespace std; 
const int M = 4, N = 3; 
typedef vector<double> row; 
typedef vector< row > matrix; 
void fillMatrix(matrix & x); 
void printMatrix(matrix x); 
int Indexes(matrix x, int& rowInd); 
int main(){ 
   row R(N); 
   matrix V(M, R); 
   fillMatrix(V); 
   printMatrix(V); 
   int minRInd, minCInd; 
   minCInd = Indexes(V, minRInd); 
   cout<<"Umsiresia "<<V[minRInd][minCInd]<<endl 
    <<minRInd<<" striqonSi, "<<minCInd<<" svetSi\n"; 
   system("PAUSE"); 
   return 0; 
} 
void fillMatrix(matrix & x){ 
    ifstream fin("reals.in"); 
 for(int i=0; i<M; i++) 
       for(int j=0; j<N; j++) 
          fin >> x[i][j];      
} 
void printMatrix(matrix x){ 
  for(int i=0; i<M; i++){ 
     for(int j=0; j<N; j++) 
        cout <<setw(11)<<x[i][j]; 
     cout<<endl; 
  } 
  cout<<endl; 
} 
int Indexes(matrix x, int& rowInd){ 
   int columnInd; 
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   rowInd = columnInd =0; 
   for(int i=0; i<M; i++) 
      for(int j=0; j<N; j++) 
      if(x[i][j] < x[rowInd][columnInd]){ 
       rowInd = i; 
       columnInd = j; 
  } 
    return columnInd;              
} 
davaleba: 
    a). SeqmeniT faili reals.in da CewereT masSi M x N namdvili ricxvi, magaliTad: 

0.25 -12.5 6.45 0 10.89 1.125 -5.7 19.65 -31.5 -3.67 9.75 0.05 

  b). SeasruleT programa. darwmundiT, rom miiReT Sedegi 

   0.25   -12.5    6.45 
      0   10.89   1.125 
   -5.7   19.65   -31.5 
  -3.67    9.75    0.05 

Umsiresia -31.5 
2 striqonSi, 2 svetSi 
Press any key to continue . . . 

2. dawereT programa, romelic gansxvavebul namdvil ricxvTa kvadratuli 
veqtorisTvis gamoiTvlis da dabeWdavs udidesi elementis mqone striqonis da 
umciresi elementis mqone svetis skalarul namravls. striqonis da svetis 
skalaruli namravli aris maTi rigiT Sesabamisi komponentebis namravlebis j ami.  
veqtoris ganzomileba SemoiReT mudmivis saxiT, elementebi SemoitaneT 
klaviaturidan. 

3. mTel ricxvTa C(MxN) organzomilebiani veqtori Sevsebulia klaviaturidan 
Semotanili ricxvebiT. dabeWdeT veqtoris yvela “unagira wertilis” indeqsebi. 
veqtoris elements uwodeben “unagira wertils”, Tu igi udidesia Tavis 
striqonSi da amave dros umciresia Tavis svetSi. 

4.  me-11 praqtikuli mecadineobis yvela davalebisTvis dawereT, gamarTeT da 
SeasruleT Sesabamisi programebi. 
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praqtikuli mecadineoba # 12 

praqtikuli mecadineobis Temebi:  
• funqciis argumentebis mniSvnelobebi gulisxmobis principiT 
• momxmareblis mier gansazRvruli tipis Seqmna class –is saSualebiT 

masala damoukideblad gacnobisaTvis: 

1. funqciis parametrebis inicializeba (argumentebis mniSvnelobebi gulisxmobis 
principiT) 

# 
funqcia funqciis gamoZaxeba -             

main()-is fragmenti 

1 

/* gamoZaxebis Sesabamisad funqcia iTvlis an  
   ori mTeli ricxvis, an sami mTeli ricxvis  
   j ams */ 
 int Sum(int a, int b, int c = 0){ 
   return a + b + c; 
} 

int main(){    
 cout<<Sum(-12,49)<<endl; 
 cout<<Sum(15,-5,10) 
     <<endl; 
   . . . 
} 

2 

// igive funqcia 
 
 int Sum(int a, int b, int c = 0){ 
   return a + b + c; 
} 

int main(){   
  int x =5, y =9, u =14; 
  cout<<x<<" + "<<y<<" = "      
      <<Sum(x,y)<<endl; 
  cout<<x<<" + "<<y<<" + " 
      <<u<<" = " 
      <<Sum(x,y,u)<<endl; 
   . . . 
} 

3 

/* gamoZaxebis Sesabamisad funqcia iTvlis an  
   ori namdvili ricxvis, an sami namdvili  
   ricxvis namravls */ 
double Product(double a, double b,  
                         double c = 1) 
{ 
   return a * b * c; 
} 

 
int main(){    
  cout<<Product(2,3) 
      <<endl; 
  cout<<Product(2,3,5) 
      <<endl; 
   . . . 
} 

4 

// igive funqcia  
 
double Product(double a, double b,  
                         double c = 1) 
{ 
   return a * b * c; 
} 

int main(){ 
 double x =5, y =7, z =3; 
 cout<<x<<" * "<<y<<" = " 
     <<Product(x,y)<<endl; 
 cout<<x<<" * "<<y<<" * " 
     <<z<<" = " 
   <<Product(x,y,z)<<endl; 
   . . . 
} 

5 

/* funqcia iTvlis ori namdvili ricxvis 
   j ams */ 
float Add(float a =2, float b=3){ 
   return a + b; 
} 

int main(){ 
  cout<<Add()<<endl;   
  cout<<Add(3)<<endl; 
  cout<<Add(-5,9)<<endl; 
  . . . 
} 

6 

/* funqcia iTvlis sami mTeli ricxvis 
   namravls */ 
int Mult(int a =2, int b=3, int c =4){ 
   return a * b * c; 
} 

int main(){ 
  cout<<Mult()<<endl;   
  cout<<Mult(5)<<endl; 
  cout<<Mult(7,4)<<endl; 
  cout<<Mult(3,5,6)<<endl; 
   . . . 
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 } 

7 

/* gamoZaxebis mixedviT funqcia beWdavs  
   Sesabamis saxels */ 
void Name(string s = "Alex"){ 
   cout<<s<<endl; 
} 
 

int main(){ 
  Name();   
  Name("George"); 
  Name("Mari"); 
  . . . 
} 

 
2. axali tipis SemoReba ღია (public) წევრებიანი class –is saSualebiT: 
# tipis gansazRvra programis fragmenti 

1 

// klasi aRwers wres: 
class Circle 
{ 
  public: 
     double radius; 
     double Area(void) 
     { 
        return 3.14* radius* radius; 
     } 
     double Perimeter(void) 
     { 
        return 2*3.14* radius; 
     } 
}; 

int main ()  
{ 
  Circle x; 
  x.radius = 2.01; 
  cout << "radius= "  
  <<x.radius<<endl; 
  cout << "Area= "  
       <<x.Area()<<endl; 
  cout << "perimeter= "  
     
<<x.Perimeter()<<endl; 
  return 0; 
} 

2 

// mocemuli klasis erTi obieqtisTvis meores 
miniWeba 
class Circle 
{ 
  public: 
     double radius; 
     double Area(void) 
     { 
        return 3.14* radius* radius; 
     } 
     double Perimeter(void) 
     { 
        return 2*3.14* radius; 
     } 
}; 

int main () { 
  Circle x,y; 
  y.radius = 2.01; 
  x = y; 
  cout << "radius="   
     <<x.radius<<endl; 
  cout << "Area= "  
     <<x.Area()<<endl; 
  cout << "perimeter= "   
    <<x.Perimeter()<<endl; 
  return 0; 
} 
 

3 

/* klasi aRwers wres cxadi konstruqtoriT 
axali obieqtis konstruirebisTvis */ 
class Circle 
{ 
  public: 
     double radius; 
     Circle(double value) { 
        radius = value;               
     } 
     double Area()     { 
        return 3.14* radius* radius; 
     } 
     double Perimeter() { 
        return 2*3.14* radius; 
     } 
}; 

/* es saSualebas gvaZlevs, rom 
klasis obieqtebi ganvsazRvroT 
iseve advilad, rogorc martivi 
tipis cvladebi:  */ 
int main ()  
{ 
  Circle x(2.1); 
  cout << "radius= "  
    <<x.radius<<endl; 
  cout << "Area= "  
    <<x.Area()<<endl; 
  cout << "perimeter= "  
    <<x.Perimeter()<<endl; 
  return 0; 
} 
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4 

/* igive klasi */ 
class Circle 
{ 
  public: 
     double radius; 
     Circle(double value) { 
        radius = value;               
     } 
     double Area()     { 
        return 3.14* radius* radius; 
     } 
     double Perimeter() { 
        return 2*3.14* radius; 
     } 
}; 
 

/*  magram, am SemTxvevaSi 
vkargavT wina magaliTSi 
moyvanil obieqtis 
inicializaciis gzas:  */ 
int main ()  
{ 
  Circle x;  // Secdomaa ! 
  x.radius = 2.1; 
  cout << "radius= "  
    <<x.radius<<endl; 
  cout << "Area= "  
    <<x.Area()<<endl; 
  cout << "perimeter= "  
    <<x.Perimeter()<<endl; 
  return 0; 
} 

 
 
 
5 
 
 
 
 
 
 

/* gamosavals warmoadgens wris klasze 
ganacxadis gakeTebis dros ori, aracxadi da 
cxadi konstruqtoris gaTvaliswineba axali 
obieqtis konstruirebisTvis */ 
class Circle 
{ 
  public: 
     double radius; 
     Circle(double value) 
     { 
         radius = value;               
     } 
     Circle() 
     { 
         radius = 0;               
     } 
     double Area() 
     { 
         return 3.14* radius* radius; 
     } 
     double Perimeter() 
     { 
         return 2*3.14* radius; 
     } 
}; 

 
 
int main ()  
{ 
  Circle x; 
  Circle y(1.1); 
  cout << "x.radius= "    
       << x.radius<<endl; 
  cout << "x.Area= "  
       << x.Area()<<endl; 
  cout << "x.perimeter= "   
   << x.Perimeter()<<endl; 
  cout << "y.radius= "  
       << y.radius<<endl; 
  cout << "y.Area= "  
       << y.Area()<<endl; 
  cout << "y.perimeter= "  
   << y.Perimeter()<<endl; 
  return 0; 
} 
 

saauditorio samuSao: 

1. dawereT funqcia Volume, romelic sazogadod gamoiTvlis marTkuTxa 
paralelepipedis moculobas sami parametris - simaRle, fuZis sigrZe da sigane – 
mixedviT. igulisxmeT, rom Zalian xSirad gvxvdeba iseTi figurebi, romlisTvisac 
sigrZe aris 3-is, sigane 4-is, xolo simaRle 1-is toli. gamoiZaxeT funqcia 
ZiriTad programaSi da dabeWdeT: paralelepipedis fuZis farTobi, sxvadasxva 
paralelepipedis moculoba.   
#include <iostream> 
using namespace std; 
int Volume(int h =1, int x =3, int y =4);   
// h - პარალელეპიპედის სიმაღლე 
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// x - პარალელეპიპედის ფუძის სიგრძე, 
// y - პარალელეპიპედის ფუძის სიგანე,  
int main() 
{ 
   cout<< Volume()<<endl  // ფუძის ფართობი 
       << Volume(2)<<endl  
       << Volume(3,5)<<endl 
       << Volume(4,5,8)<<endl; 

   return 0; 
} 
int Volume(int h, int x, int y) 
{ 
   return x * y * h; 
} 
programis Sesrulebis Sedegia: 
12 
24 
60 
160 
Press any key to continue . . . 

2. class –is saSualebiT SemoiReT tipi, romelic aRwers marTkuTxeds. marTkuTxedis 
klasis Ria (public) velebia: sigrZe da sigane. klasis funqciebia: cxadi 
konstruqtori, monacemebis (misi sigrZe, sigane da farTobi) beWdvis funqcia, 
marTkuTxedis farTobis gamoTvlis funqcia. programaSi gaakeTeT ganacxadi obieqtze 
– marTkuTxedze da dabeWdeT misi monacemebi. Semdeg gaaormageT obieqtis velebis 
mniSvnelobebi da dabeWdeT miRebuli marTkuTxedis monacemebi. Semdeg mianiWeT 
velebs gansxvavebuli mniSvnelobebi da kidev erTxel dabeWdeT miRebuli 
marTkuTxedis monacemebi. 
#include <iostream> 
using namespace std; 
class Rectangle 
{ 
  public: 
   double length; 
     double width;  
     Rectangle(double lengtValue, double widthValue) 
     { 
         length = lengtValue; 
         width = widthValue; 
     } 
   double Area() 
   { 
        return length * width;        
     } 
     void printInfo() 
   { 
      cout<<"Length is equal to  "<< length <<endl; 
      cout<<"width is equal to  "<< width <<endl; 
      cout<<"area is equal to  "<< Area() <<endl; 
     }       
}; 
int main() 
{  
   Rectangle rec(3.0,2.1); 
   rec.printInfo(); 
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   rec.length *=2; 
   rec.width *=2; 
   cout<< endl <<"new data:"<<endl<<endl; 
   rec.printInfo(); 
    
   rec.length = 5.1; 

rec.width = 4.5; 
   cout<< endl <<"new data:"<<endl<<endl; 
   rec.printInfo(); 
   return 0;        
} 
programis Sesrulebis erT-erTi Sedegia: 
Length is equal to  3 
width is equal to  2.1 
area is equal to  6.3 
 
new data: 
 
Length is equal to  6 
width is equal to  4.2 
area is equal to  25.2 
 
new data: 
 
Length is equal to  5.1 
width is equal to  4.5 
area is equal to  22.95 
Press any key to continue . . . 

3. SeqmeniT klasi Sea Ria (public) monacemebiT: zRvis dasaxeleba da siRrme. klasSi 
iqonieT parametrebiani konstruqtori da funqcia, romelic beWdavs klasis 
obieqtis monacemebs. Seas.txt faili Seicavs informacias ori zRvis Sesaxeb. 
programaSi SeqmeniT klasis or obieqti – Seas.txt failis informaciis 
safuZvelze da Semdeg dabeWdeT udidesi siRrmis mqone zRvis monacemebi.    

#include <iostream> 
#include <string> 
#include <fstream> 
using namespace std; 
class Sea 
{    
  public: 
    string name;   
    int depth;  
    Sea(string n, int d) : name(n),depth(d){ }  
  void printInfo(){ 
    cout<<name<<" Sea - " 
        <<depth<<endl; 
 } 
  
}; 
 
int main() 
{ 
   string N; int D; 
   ifstream fin("Seas.txt"); 
   fin>>N>>D; 
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   Sea A(N, D); 
   fin>>N>>D; 
   Sea B(N, D); 
   cout<<"Maximum depth have\n"; 
   if(A.depth > B.depth) 
     A.printInfo(); 
   else B.printInfo(); 
   return 0;  
} 
programis Sesrulebis Sedegia: 

Seas.txt faili Ggamotanis ekrani 
Black  2938 
Norwegian 3860 
 

Maximum depth have 
Norwegian Sea - 3860 
Press any key to continue . . . 

4. failSi "Volcanoes.txt" weria ramdenime vulkanis monacemi – saxeli, simaRle da 
adgilmdebareoba. magaliTad :  

etna             3340  italy 
hekla             1491  island 
vezuv             1277      italy 
kluchevskaia_sopka  4750      kamchatka 
fuziama             3776  japan 
krakatau             813      azia 
kamerun             4070      kamerun 
strombol             926      italy 
hipokatepetl       5452      mexico 

SeqmeniT klasi vulkanisTvis, romlis Ria velebi iqneba saxeli, simaRle da 
adgilmdebareoba, Semdeg rigrigobiT waikiTxeT vulkanebis monacemebi am failidan 
da dabeWdeT yvelaze maRali vulkanis monacemebi.  

#include <iostream> 
#include <string> 
#include <fstream> 
using namespace std; 
class Volcano 
{    
  public: 
    string name;   
    int height; 

 string location; 
   Volcano(string n, int h, string l) :  
                name(n),height(h),location(l){ } 
   void printVolcano(){ 
         cout<< name <<", its height is " << height <<" meters"<<endl 
           <<"It is located in "<< location<<endl;   
   } 
}; 
 
int main() 
{    
   string N, Loc; int D; 
   ifstream fin("Volcanoes.txt"); 
   fin>>N>>D>>Loc; 
   Volcano maxVolcano(N, D, Loc); 
   while(fin>>N>>D>>Loc) 
   { 
       Volcano nextxVolcano(N, D, Loc); 
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       if(maxVolcano.height < nextxVolcano.height) 
           maxVolcano = nextxVolcano; 
   } 
   cout<<"Maximum height has volcano\n"; 
   maxVolcano.printVolcano();    
   return 0;       
} 
programa dabeWdavs: 
 

 

 

damoukidebeli samuSao: 

1. dawereT funqcia int Sum(vector<int> a, int A =2, int B =10); romelic 
mTel ricxvTa a veqtorisTvis Sekrebs mis elementebs, dawyebuli A –uridan  da 
damTavrebuli  B –uriT (CaTvliT), Semdeg daabrunebs am j ams. ricxvebi veqtorSi 
SeitaneT klaviaturidan, aranakleb 15 mTeli ricxvisa. veqtoris Sevseba gaaformeT 
funqciis saxiT. ZiriTad programaSi gamoiZaxeT Sum funqcia veqtoris:  
  a) rigiT me-5-dan me-11-mde ricxvis j amis dasadgenad;  
  b) rigiT me-7-dan me-15-mde ricxvis j amis dasaTvlelad; 
  g) rigiT me-2-dan me-10-mde ricxvis j amis dasaTvlelad; 
  d) rigiT me-3-dan me-9-mde ricxvis j amis dasaTvlelad; 

gaarCieT g) da d) –s Sesabamisi C++ -programa: 
#include <iostream> 
#include <vector>   
using namespace std; 
const int M =15; 
void fillVector(vector<int>& a); 
int Sum(vector<int> a, int A =2, int B =10);  
int main() 
{    
   vector<int> V, X;   
   fillVector(V);    
   cout<<"RrigiT me-2-dan me-10-mde (maTi chaTvliT)" 
        "\n elementebis jami = " 
        <<Sum(V)<<endl;  
   fillVector(X); 
   cout<<"RrigiT me-3-dan me-9-mde (maTi chaTvliT)" 
        "\n elementebis jami = " 
        <<Sum(X, 3, 9)<<endl;  
   return 0;       
} 
void fillVector(vector<int>& a){ 
  int element; 
  cout<<"\nEnter "<<M<<" ints\n"; 
  for(int i=0; i<M; i++) 
  { 
     cin>>element;  
    a.push_back(element); 
  } 
} 
int Sum(vector< int > a, int A, int B){ 

  Maximum height has volcano 
 hipokatepetl, its height is 5452 meters 
 It is located in mexico 
 Press any key to continue . . . 



კ. გელაშვილი, ი. ხუციშვილი 
 

112 

   int s =0; 
   for(int i=A-1; i<=B-1; i++)  
      s += a[i];  
   return s;       
} 
programis Sesrulebis Sedegia: 
Enter 15 ints 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
RrigiT me-2-dan me-10-mde (maTi chaTvliT) 
 elementebis jami = 54 
 
Enter 15 ints 
10 5 7 -5 15 25 33 -10 20 0 2 8 -13 38 1 
RrigiT me-3-dan me-9-mde (maTi chaTvliT) 
 elementebis jami = 85 
Press any key to continue . . . 

2. dawereT funqcia double sum(vector<double> x, int k =10); romelic namdvil 
ricxvTa x veqtorisTvis daiTvlis bolo k elementis j ams. veqtorSi ricxvebi 
SeitaneT reals.txt failidan, romelSic Cawerilia aranakleb 20 namdvili 
ricxvisa. ZiriTad programaSi gamoiZaxeT funqcia veqtoris bolo:  
  a) 10 ricxvis j amis dasadgenad;    
  b) 15 ricxvis j amis dasaTvlelad; 
  g) klaviaturidan Semotanili N (N<=20) raodenobis ricxvis j amis dasaTvlelad. 

ricxvebis veqtorSi Casawerad aseve SeqmeniT funqcia. 
gaarCieT g) –s Sesabamisi C++ -programa: 

#include <iostream> 
#include <fstream> 
#include <vector>   
using namespace std; 
void fillVector(vector<double>& ); 
double Sum(vector<double> , int k =10);  
int main() 
{    
   vector<double> V;   
   fillVector(V); 
   cout<<"Ramdeni ricxvis jami vipovoT ? "; 
   int N; 
   cin>>N; 
   cout<<"Veqtoris bolo "<<N<<" ricxvis jami = " 
       <<Sum(V, N)<<endl;      
   return 0;       
} 
void fillVector(vector<double>& a){ 
   ifstream input("reals.txt"); 
  double element; 
  while( input>>element ) 
      a.push_back(element); 
} 
double Sum(vector< double > a, int k){ 
   double s =0; 
   for(int i=a.size()-1; i>=a.size()-k; i--)  
      s +=a[i];  
   return s;       
} 
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programis Sesrulebis Sedegia: 
reals.txt faili gamotanis ekrani 

0.5  -1.5  2.56  18.35  -22.45  
40.0  12.75  -50.55  0.25   
-11.25 27.33  112.5  0.45  -0.05  
24.75 -100.65  95.0  1.125               
-34.75 60.5 

Ramdeni ricxvis jami vipovoT ? 7 
Veqtoris bolo 7 ricxvis jami = 45.925 
Press any key to continue . . . 

 
3. klasi aRwers qveyanas Ria monacemebiT: qveynis dasaxeleba, mosaxleobis raodenoba 

(mln.), dakavebuli teritoriis farTobi (kv. km); klasis funqciebia: konstruqtori 
da informaciis beWdvis funqcia. programaSi gaakeTeT ganacxadi klasis obieqtze, 
dabeWdeT qveynis saxeli, mosaxleobis raodenoba da dakavebuli teritoriis 
farTobi (gamoiZaxeT beWdvis funqcia). 

4. SeqmeniT klasi Student, romelic axasiaTebs students Ria monacemebiT: gvari, 
saxeli, j gufis nomeri da qula. klasSi iqonieT funqciebi – konstruqtori da 
funqcia, romelic dabeWdavs informacias studentis Sesaxeb. Students.txt faili 
Seicavs informacias ori studentis Sesaxeb. programaSi gaakeTeT ganacxadi klasis 
or obieqtze – studentze da dabeWdeT im studentis monacemebi, romlis qulac 
metia. 

5. SemoiReT klasi romelic Seinaxavs kompiuteris Sesaxeb Semdeg informacias: mis 
saxels, mexsierebis moculobas da Rirebulebas. klasSi gansazRvreT ramdenime 
saWiro funqcia. 

a) ZiriTad programaSi gaakeTeT ganacxadi am tipis sam C1, C2 da C3 obieqtze da 
moiyvaneT programuli kodis fragmenti, romlis saSualebiTac am obieqtebis 
velebSi mniSvnelobebis Setana moxdeba klaviaturidan; 

b) moiyvaneT programuli kodis fragmenti, romelic daadgens Tu romelia ufro 
Zvirad Rirebuli kompiuteri da dabeWdavs mis monacemebs;  

g) moiyvaneT programuli kodis fragmenti, romelic gaarkvevs Tu am sam kompiuters 
Soris romlis saxelia ufro mokle da dabeWdavs misi mexsierebis moculobas. 

6. SemoiReT klasi, romelic Seinaxavs biblioTekis wignis Sesaxeb Semdeg informacias: 
avtoris gvars da mkiTxvelebis mier am wignis gatanis raodenobas. klasSi 
gansazRvreT ramdenime saWiro funqcia. 

a) ZiriTad programaSi gaakeTeT ganacxadi am tipis sam B1, B2 da B3 obieqtze da 
mianiWeT TiToeulis velebs raime mniSvnelobebi; 

b) moiyvaneT programuli kodis fragmenti, romelic daadgens naklebad popularul 
wigns da dabeWdavs misi avtoris gvars; 

g) moiyvaneT programuli kodis fragmenti, romelic gaarkvevs Tu am sam wigns 
Soris romlis dasaxelebaa ufro grZeli da dabeWdavs informacias am wignis 
Sesaxeb. 

7. SeqmeniT klasi bankAccount, romelic aRwers bankis angariSs. klasis Ria 
monacemebia: bankis dasaxeleba, klientis saxeli da gvari, angariSis nomeri da 
angariSze arsebuli Tanxa. klasSi gaiTvaliswineT konstruqtori da monacemebis 
beWdvis gunqcia. failSi "account.txt" weria ramdenime angariSis Sesaxeb 
informacia. programaSi rigrigobiT waikiTxeT angariSebis monacemebi am failidan da 
dabeWdeT yvela im angariSis monacemebi, sadac Tanxa 500 larze metia. 
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8. SeqmeniT klasi, romelic Seinaxavs mwvervalis Sesaxeb Semdeg informacias: mis 
saxels da simaRles (es aris klasis Ria monacemebi). klasSi iqonieT konstruqtori 
da mwvervalis monacemebis beWdvis funqcia. "info.txt" failSi weria ramdenime 
mwvervalis Sesaxeb informacia. programaSi rigrigobiT waikiTxeT mwvervaleebis 
monacemebi am failidan da dabeWdeT yvelaze maRali mwvervalis monacemebi. 

9. "data.in" failSi weria mdinareebis Sesaxeb informacia. magaliTad : 

alazani 407 
rioni  333 
enguri 206 
xrami  220 
mtkvari 1515 
iori  351 
sufsa  117 
aragvi 112 

   SemoiReT klasi River, romelic aRwers mdinares Semdegi Ria monacemebiT: 
dasaxeleba da sigrZe. klasSi iqonieT konstruqtori da monacemebis beWdvis 
funqcia. dawereT programa, romelic rigrigobiT waikiTxeT mdinareebis monacemebs 
failidan da  
a) "data.out" failSi dabeWdavs yvela im mdinaris monacemebs, romlis saxeli 

iwyeba 'a' –ze ; 

b) ekranze gamoitans yvelaze mokle mdinaris monacemebs. 



კ. გელაშვილი, ი. ხუციშვილი 
 

115 

laboratoriuli mecadineoba # 12 

laboratoriuli samuSaos aRwera:  
• funqciis parametrebis inicializeba 
• martivi klasis magaliTi 

laboratoriuli samuSao: 

amocana 1: dawereT funqcia, prototipiT  

void fullName(string ="John", string ="Doe"); 

romelic beWdavs mis or parametrs – saxelsa da gvars. ZiriTad programaSi 
moaxdineT funqciis testireba. 

Sesabamis C++ -programas aqvs saxe:  
////////////////////////////////////////////// 
// პროგრამა: ფუნქციის არგუმენტების მნიშვნელობები 
//                გულისხმობის პრინციპით  
////////////////////////////////////////////// 
#include <iostream> 
#include <string> 
using namespace std; 
void fullName(string ="John", string ="Doe"); 
int main(){    
   fullName(); 
   string first_name; 
   cout<<"First Name ? "; 
   cin>>first_name; 
   fullName(first_name); 
   string last_name; 
   cout<<"Last Name ? "; 
   cin>>last_name; 
   fullName(first_name, last_name); 
   return 0;       
} 
void fullName(string first, string last){ 
    cout<<first<<' '<<last<<endl;       
} 
davaleba: 
  a). SeasruleT programa, axseniT ra rigiT xdeba parametrebis Canacvleba    
     argumentebiT; 
  b). daamateT funqcias striqonis tipis mesame parametri sawyisi mniSvnelobiT boss, 

romelic aRniSnavs Tanamdebobas. moaxdineT axali funqciis testireba. 
  miaqcieT yuradReba funqciis prototipis sintaqss da gansazRvris dros funqciis 

saTauris sintaqss.MMM 

amocana 2: SeqmeniT klasi Point2D, romelic aRwers wertils. wertilis Ria 
monacemebia misi ori koordinati. klasis funqciebia - uparametro konstruqtori, 
koordinatebis beWdvis funqcia. main()–Si gaakeTeT ganacxadi klasis obieqtze – 
wertilze, dabeWdeT misi monacemebi, Semdeg SecvaleT wertilis koordinatebi da 
isev dabeWdeT misi monacemebi. 

Sesabamisi C++ -programa  Semdegi saxisaa:  
///////////////////////////////////////////// 
//  პროგრამა: Point2D კლასის შექმნა და ტესტირება 
///////////////////////////////////////////// 
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#include <iostream> 
using namespace std; 
class Point2D 
{ 
  public: 
    int x, y; 
    Point2D(){  
    x = 0, y = 0; 
    }  
    void showPoint2D(){  
       cout<<"( "<<x<<" , " 
      <<y<<" )"<<endl; 
    }  
}; 
 
int main() 
{    
   Point2D P; 
   P.showPoint2D(); 
   P.x = 10; 
   P.showPoint2D(); 
   P.y = 20; 
   P.showPoint2D(); 
   return 0;       
} 
davaleba: 
   a).  gauSviT programa Sesrulebaze da daakvirdiT miRebul Sedegs;  
   b). SecvaleT wertilis koordinatebis mniSvnelobebi da isev SeasruleT programa; 

amocana 3: SeqmeniT klasi Student, romelic axasiaTebs students Ria monacemebiT 
gvari, saxeli da qula. klasSi iqonieT funqciebi – uparametro konstruqtori 
da monacemebis beWdvis funqcia. programaSi gaakeTeT ganacxadi klasis obieqtze – 
studentze da dabeWdeT obieqtis monacemebi. 

Sesabamis C++ -programas aqvs saxe:  
/////////////////////////////////// 
//  პროგრამა: Student კლასის შექმნა  
//           და ტესტირება 
/////////////////////////////////// 
#include <iostream> 
#include <string> 
using namespace std; 
class Student 
{ 
  public: 

string firstName;  
 string lastName; 
 int qula; 
 
 Student(){  
    firstName = "Maia"; 
    lastName = "LomiZe"; 
    qula = 98; 
     }  
 void printInfo(){  
     cout<<firstName<<' ' 
             <<lastName<<endl 
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         <<qula<<endl; 
    } 
}; 
 
int main() 
{    
   Student X; 
   X.printInfo();    
   return 0;       
} 
davaleba:   
  a). ra informacias dabeWdavs printInfo funqcia, Tu programaSi aRvwerT kidev erT 

Student klasis obieqts, da ratom? 
  b). gadatvirTeT konstruqtori: daamateT klasSi parametrebiani konstruqtori 

Student(string first, string last, int q = 100) 
{  

firstName = first; 
  lastName = last; 
  qula = q; 
}  

   main –Si gaakeTeT ganacxadi klasis obieqtze da moaxdineT misi inicializeba,    
   magaliTad ase: 

         Student Y("Irakli","Beridze"); 

   Semdeg dabeWdeT Y obieqtis yvela monacemi.  

   g). daamateT main –Si kodis fragmenti, romelic: 
      Seqmenis klasis axal obieqts da masze ganacxadisTanave moaxdineT mis        

inicializebas klaviaturidan Semotanili studentis gvariT, saxeliT da quliT, 
xolo Semdeg dabeWdavs am studentis Sesaxeb informacias. 

damoukidebeli samuSao: 

1. SeqmeniT klasi Box Semdegi monacemebiT: sigrZe, sigane da simaRle. klasSi iqonieT 
funqciebi – konstruqtori, monacemebis beWdvis funqcia da yuTis moculobis 
gamoTvlis funqcia. main –Si gaakeTeT ganacxadi Box klasis obieqtze, dabeWdeT 
misi monacemebi da moculoba. 

2. me -12 praqtikuli mecadineobis yvela davalebisTvis dawereT, gamarTeT da 
SeasruleT Sesabamisi programebi. 
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praqtikuli mecadineoba # 13 

praqtikuli mecadineobis Temebi:  
• klasis parametrebiani konstruqtori  
• klasis konstruqtori, romlis parametrebs miniWebuli aqvT sawyisi 

mniSvnelobebi  
• konstruqtoris gadatvirTva 

masala damoukideblad gacnobisaTvis: 

1. class –Si sxvadasxva tipis konstruqtorebis gamoyeneba  

# 
klasis gansazRvra klasis obieqtis Seqmna da 

masTan muSaoba 

1 

// ganacxadi kvadratis klasze  
class Square 
{ 
   public:     
     double side;  
     // parametriani konstruqtori 
     Square(double );  
     void printSquare();   
}; 
// klasis funqciebis gansazRvra  
Square::Square(double G){  
    side = G;  
}  
void Square::printSquare(){  
    cout<<"side = "<<side<<endl; 
} 

 
int main() 
{ 
   Square C(5); 
   C.printSquare(); 
      . . . 
} 

2 

// kvadratis klasSi parametriani  
// konstruqtoris  gansazRvra sxva saxiT   
class Square 
{ 
   public:     
     double side;   
     Square(double );  
     void printSquare();   
}; 
Square::Square(double G): side(G){ }  
void Square::printSquare(){  
    cout<<"side = "<<side<<endl; 
} 

 
int main() 
{    
   Square A1(5), A2(2); 
   A1.printSquare(); 
   A2.printSquare(); 
   . . . 
} 

3 

// konstruqtoris gadatvirTva - kvadratis 
// klasi ori konstruqtoriT 
class Square 
{ 
   public:     
     double side; 
 // konstruqtorebi  
 Square( );        // uparametro 
     Square(double );  // parametriani  
     void printSquare();   
}; 
// klasis realizebis nawili - funqciebis  

 
int main(){    
   Square A; 
   A.printSquare(); 
   Square B(7); 
   B.printSquare(); 
   . . . 
} 
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// gansazRvra  
Square::Square( ){  
    side = 10;  
} 
Square::Square(double G){  
    side = G;  
}   
void Square::printSquare(){  
    cout<<"side = "<<side<<endl; 
} 

4 

// kvadratis klasSi konstruqtorebis  
// gansazRvra sxva saxiT  
class Square 
{ 
   public:     
     double side; 
 Square( ):side(10){ }         
     Square(double G):side(G){ }   
     void printSquare();   
};  
void Square::printSquare() 
{  
    cout<<"side = "<<side<<endl; 
} 

 
int main() 
{    
   Square A; 
   A.printSquare(); 
   Square B(7); 
   B.printSquare(); 
   . . . 
} 
 

5 

/* kvadratis klasSi konstruqtoris     
 parametris inicializeba. aseTi konstruqtori  
 cvlis orive – uparametro da parametrian –  
 konstruqtors */ 
class Square 
{ 
   public:     
     double side;       
     Square(double = 3);   
     void printSquare();   
}; 
// klasis funqciebis implementacia  
Square::Square(double G) 
{ 
    side = G;  
} 
void Square::printSquare() 
{  
    cout<<"side = "<<side<<endl; 
} 

 
int main() 
{    
   Square A; 
   A.printSquare(); 
   Square B(7); 
   B.printSquare(); 
   Square C(20), D; 
   C.printSquare(); 
   D.printSquare(); 
    . . . 
} 

6 

// konstruqtoris, romlis parametrsac aqvs  
// gulisxmobiT mniSvneloba, gansazRvra sxva  
// saxiT  
class Square 
{ 
   public:     
     double side;       
     Square(double G = 3) : side(G){ }  
     void printSquare();   
}; 
// klasis funqciis implementacia 

 
int main() 
{    
   Square A; 
   A.printSquare(); 
   Square B(7); 
   B.printSquare(); 
   Square C(20), D; 
   C.printSquare(); 
   D.printSquare(); 
   . . . 
} 



კ. გელაშვილი, ი. ხუციშვილი 
 

107 

void Square::printSquare() 
{  
    cout<<"side = "<<side<<endl; 
} 

7 

// mwvervalis klasis aRwera  

class Peak 
{ 
  public: 
    string name; 
    int height; 
    Peak(string = "Ushba", int = 4695);      
}; 
// klasis realizebis nawili  
Peak::Peak(string n, int h) 
{  
 name = n; height = h; 
} 
 
 
 

 
int main(){    
   Peak P1;  
   cout<<"Name : " 
       <<P1.name  <<endl 
   <<"Height : " 
        <<P1.height 
    <<endl; 
   Peak P2("Sxara",5068); 
   cout<<"Name : "     
       <<P2.name 
   <<endl 
   <<"Height : " 
       <<P2.height 
   <<endl; 
  . . . 
} 

saauditorio samuSao: 

1. SeqmeniT marTkuTxedis klasi Ria monacemebiT: marTkuTxedis sigrZe da sigane; 
klasis funqciebia: uparametro konstruqtori, parametrebiani konstruqtori, 
farTobis da perimetris gamoTvlis funqciebi. programaSi SeqmeniT klasis ori 
obieqti-marTkuTxedi, pirveli – uparametro konstruqtoris, xolo meore –
parametrebiani konstruqtoris saSualebiT. Semdeg dabeWdeT orive marTkuTxedis 
gverdebi, perimetri da farTobi.  

#include <iostream> 
using namespace std; 
class Rectangle 
{    
   public: 
     double length, width; 
     Rectangle();        
     Rectangle(double, double ); 
     double Area(); 
   double Perimeter(); 
   void printRectangle(); 
 }; 
 // klasis funqciebis implementacia  
 Rectangle::Rectangle() 
 {  
  length =3, width =4;  
 } 
 Rectangle::Rectangle(double a, double b) 
 {  
  length =a, width =b;  
 } 
 double Rectangle::Area() 
 {  
  return  length * width;  
 } 
 double Rectangle::Perimeter() 
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 { 
  return 2 * (length + width);  
 } 
 void Rectangle::printRectangle() 
{ 
   cout<<"marTkuTxedis gverdebia "; 
   cout<< length <<" "<< width <<endl; 
   cout<<"farTobi = "<<Area()<<endl; 
   cout<<"perimetri = " 
     <<Perimeter()<<endl; 
 } 
int main(){   
   Rectangle A; 
   cout<<"A "; 
   A.printRectangle(); 
   Rectangle B(5,6); 
   cout<<"B "; 
   B.printRectangle(); 
   return 0; 
} 
programis Sesrulebis Sedegia: 
A marTkuTxedis gverdebia 3 4 
farTobi = 12 
perimetri = 14 
B marTkuTxedis gverdebia 5 6 
farTobi = 30 
perimetri = 22 
Press any key to continue . . . 

2. Rectangle klasis aRweraSi orive konstruqtori SecvaleT erTiT – 
konstruqtoriT, romlis parametrebsac miniWebuli aqvT mniSvnelobebi. 
programaSi gaakeTeT ganacxadi klasis or obieqtze – marTkuTxedze, dabeWdeT 
maTi gverdebi, farTobebi da perimetri. Semdeg SecvaleT pirveli marTkuTxedis 
sigane da meore marTkuTxedis orive gverdi da kvlav dabeWdeT marTkuTxedebis 
farTobebi da perimetrebi. 

#include <iostream> 
using namespace std; 
class Rectangle 
{    
   public: 
     double length, width; 
     Rectangle(double =3, double =4); 
     double Area(); 

double Perimeter(); 
void printRectangle(); 

 }; 
 // klasis funqciebis implementacia   
 Rectangle::Rectangle(double a, double b) 
 {  
  length =a, width =b;  
 } 
 double Rectangle::Area() 
 {  
  return  length * width;  
 } 
 double Rectangle::Perimeter() 
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 { 
  return 2 * (length + width);  
 } 
 void Rectangle::printRectangle(){ 
   cout<<"marTkuTxedis gverdebia "; 
   cout<< length <<" "<< width <<endl; 
   cout<<"farTobi = "<<Area()<<endl; 
   cout<<"perimetri = " 
     <<Perimeter()<<endl; 
 } 
int main() 
{   
   Rectangle A, B(5,7); 
   cout<<"A "; 
   A.printRectangle(); 
   cout<<"B "; 
   B.printRectangle();   
   A.width = 3.5; 
   cout<<"A marTkuTxedis farTobi = " 
       <<A.Area()<<endl 
     <<"perimetri = "<<A.Perimeter()<<endl; 
   B.length = 9;  B.width = 5.5; 
   cout<<"B marTkuTxedis farTobi = " 
       <<B.Area()<<endl   
     <<"perimetri = "<<B.Perimeter()<<endl; 
   return 0; 
} 
programis Sesrulebis Sedegia: 
A marTkuTxedis gverdebia 3 4 
farTobi = 12 
perimetri = 14 
B marTkuTxedis gverdebia 5 7 
farTobi = 35 
perimetri = 24 
A marTkuTxedis farTobi = 10.5 
perimetri = 13 
B marTkuTxedis farTobi = 49.5 
perimetri = 29 
Press any key to continue . . . 

3. SeqmeniT klasi Sea monacemebiT: zRvis dasaxeleba da siRrme. klasSi 
gaiTvaliswineT funqciebi: parametrebiani konstruqtori, zRvis monacemebis 
beWdvis funqcia. Seas.txt faili Seicavs informacias sami zRvis Sesaxeb. 
programaSi SeqmeniT klasis sami obieqti – Seas.txt failis informaciis 
safuZvelze da Semdeg dabeWdeT udidesi siRrmis mqone zRvis monacemebi.    

#include <iostream> 
#include <string> 
#include <fstream> 
using namespace std; 
class Sea 
{ 
  public: 

  string name; 
   int depth;   
   Sea(string n, int d) : name(n),depth(d){ } 
    void printSea();    
}; 
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void Sea::printSea() 
{ 
    cout<<name<<" Sea - " 
      <<depth<<endl; 
} 
int main() 
{ 
   string N; int D; 
   ifstream fin("Seas.txt"); 
   fin>>N>>D; 
   Sea A(N, D); 
   fin>>N>>D; 
   Sea B(N, D); 
   fin>>N>>D; 
   Sea C(N, D); 

   cout<<"Maximum depth have\n"; 
   Sea max = A; 
   if(B.depth > max.depth) 
     max = B;  
   if(C.depth > max.depth) 
     max = C;  
   max.printSea(); 
   cout<<endl; 
   return 0;       
} 
programis Sesrulebis Sedegia: 

Seas.txt faili Ggamotanis ekrani 
Black  2938 
Grenlandiis 4846 
Norwegian 3860 
 

Maximum depth have 
Grenlandiis Sea - 4846 

Press any key to continue . . . 

4. igive amocanaSi udidesi siRrmis mqone zRvis arCeva moaxdineT klasis tipze 
pointeris gamoyenebiT. 

miTiTeba: klasis tipze pointers unda mivaniWoT obieqtis misamarTi, xolo 
mimTiTeblis gamoyenebiT klasis monacemebze da funqciebze wvdomisatvis unda 
visargebloT  ->  operatoriT.   

#include <iostream> 
#include <string> 
#include <fstream> 
using namespace std; 
class Sea 
{ 
  public: 
     string name; 
   int depth;   
   Sea(string n, int d) : name(n),depth(d){ } 
      void printSea();    
}; 
void Sea::printSea() 
{ 
    cout<<name<<" Sea - " 
     <<depth<<endl; 
} 
int main() 
{ 
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   string N; int D; 
   ifstream fin("Seas.txt"); 
   fin>>N>>D; 
   Sea A(N, D); 
   fin>>N>>D; 
   Sea B(N, D); 
   fin>>N>>D; 
   Sea C(N, D); 
 
   cout<<"Maximum depth have\n"; 
   Sea * max = &A; 
   if(B.depth > max->depth) 
     max = &B;  
   if(C.depth > max->depth) 
     max = &C;  
   max->printSea(); 
   cout<<endl; 
   return 0;       
} 

damoukidebeli samuSao: 

1. klasis saSualebiT SemoiReT monacemTa tipi, romelic aRwers qalaqs. klasSi 
gaiTvaliswineT: monacemebi – qalaqis saxeli, mosaxleobis raodenoba, dakavebuli 
teritoriis farTobi; klasis funqciebi – parametrebiani konstruqtori, qalaqis 
monacemebis beWdvis funqcia. programaSi gaakeTeT ganacxadi klasis or obieqtze 
– qalaqze, Semdeg dabeWdeT meti mosaxleobis mqone qalaqis informacia. 

2. SeqmeniT klasi Triangle, romlis monacemebia samkuTxedis sami gverdi. klasSi 
iqonieT funqciebi – uparametro konstruqtori; parametrebiani konstruqtori; 
monacemebis beWdvis funqcia; samkuTxedis farTobis gamoTvlis funqcia. 
programaSi gaakeTeT ganacxadi klasis or obieqtze – samkuTxedze, dabeWdeT maTi 
monacemebi da Semdeg SeadareT maTi farTobebi (dabeWdeT saTanado gzavnili).  

3. SeqmeniT klasi Circle, romlis monacemebia wris centris koordinatebi da 
radiusi. klasSi iqonieT funqciebi – uparametro konstruqtori; parametrebiani 
konstruqtori; monacemebis beWdvis funqcia; wrewiris sigrZis gamoTvlis 
funqcia. programaSi gaakeTeT ganacxadi klasis or obieqtze – wreze ise, rom 
pirvels hqondes gulicxmobiT miniWebuli monacemebi, meores ki – Tqven mier 
klaviaturidan Semotanili monacemebi. dabeWdeT wreebis monacemebi da Semdeg 
SeadareT maTi wrewirebis sigrZeebi (dabeWdeT saTanado gzavnili). 

4. SeqmeniT klasi Square. klasSi gaiTvaliswineT: monacemi – kvadratis gverdi; 
klasis funqciebi – konstruqtori, romlis parametrsac miniWebulia aqvs sawyisi 
mnisvneloba; kvadratis farTobis gamoTvlis funqcia; kvadratis perimetris 
gamoTvlis funqcia; kvadratis diagonalis gamoTvlis funqcia. programaSi 
aRwereT klasis ori obieqti ise, rom pirvels hqondes gulicxmobiT miniWebuli 
monacemi, meores ki – klaviaturidan Semotanili monacemi. dabeWdeT orive 
kvadratis monacemi, farTobi da perimetri. Semdeg SeadareT kvadratebis 
diagonalebi da dabeWdeT saTanado gzavnili.  

5. SeqmeniT klasi Student Semdegi monacemebiT – studentis saxeli, gvari da 
reitingis aRmniSvneli aso. klasis funqciebia – konstruqtori, romlis 
parametrebsac miniWebulia aqvT sawyisi mnisvnelobebi; informaciis beWdvis 
funqcia. programaSi aRwereT klasis ori obieqti ise, rom pirvels hqondes 
nagulisxmevi monacemebi, meores ki – Tqven mier klaviaturidan Semotanili 
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monacemebi. dabeWdeT orive studentis monacemebi. SeucvaleT pirvel students 
reitingis monacemi da Semdeg dabeWdeT mis Sesaxeb informacia.  

6. SeqmeniT klasi Student monacemebiT: studentis saxeli, gvari, asaki da sqesi. 
klasSi gaiTvaliswineT Tqveni azriT saWiro funqciebi. dawereT programa, 
romelSic 3 studentis monacemebis Setana xdeba klaviaturidan da Semdeg 
ibeWdeba: 
a) studentTa Soris ramdenia gogona; 
b) yvelaze ufrosi studentis gvari-saxeli; 

   g) yvelaze axalgazrda vaJis informacia. Tu studentebs Soris vaJi ar aris,   
daibeWdos saTanado gzavnili. 

7. rectangles.txt failSi Cawerilia sami marTkuTxedis monacemebi – TiToeulis 
sigrZe da sigane. dawereT programa, romelic dabeWdavs umciresi farTobis mqone 
marTkuTxedis monacemebs da TviT farTobs. amisaTvis SeqmeniT marTkuTxedis 
klasi. klasSi gaiTvaliswineT Tqveni azriT saWiro funqciebi. umciresi 
farTobis mqone marTkuTxedis dasadgenad gamoiyeneT klasis tipze pointeri. 

8. data.txt failSi Cawerilia sami saxlis monacemebi – TiToeulis sarTulebis 
raodenoba, sadarbazoebis ricxvi da yovel sarTulze binebis raodenoba. dawereT 
programa, romelic answer.txt failSi dabeWdavs im saxlis srul informacias, 
romelSic yvelaze meti binaa. amisaTvis SeqmeniT saxlis klasi, romelSic 
iqonieT Tqveni azriT saWiro funqciebi. amocanis amoxsnisas gamoiyeneT klasis 
tipze pointeri.  
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laboratoriuli mecadineoba # 13 

laboratoriuli samuSaos aRwera:  
• mravalfailiani proeqti (multifile project) klasis monawileobiT 

laboratoriuli samuSao: 

amocana 1. SeqmeniT marTkuTxedis klasi Ria wevrebiT. velebi: marTkuTxedis sigrZe 
da sigane; meTodebi: uparametro konstruqtori, parametrebiani konstruqtori, 
farTobis gamoTvlis funqcia, perimetris gamoTvlis funqcia.  

programaSi SeqmeniT klasis ori obieqti-marTkuTxedi, pirveli – uparametro 
konstruqtoris, xolo meore – parametrebiani konstruqtoris saSualebiT. 
Semdeg dabeWdeT orive marTkuTxedis monacemebi.   

amoxsna. praqtikul mecadineobebze Cven vxsnidiT aseT amocanebs martivi erTfailiani 
proeqtis saxiT, vaTavsebdiT ra ganacxads klasze main()-is win, xolo klasis 
meTodebis implementacias - klasis ganacxadSi an klasis gareT. Cveni 
amocanisTvis proeqtis erTaderT fails eqneba aseTi saxe: 

#include <iostream> 
using namespace std; 
class Rectangle{    
   public: 
     double length, width; 
     Rectangle();        
     Rectangle(double, double ); 
     double Area(); 

double Perimeter(); 
   void printRectangle(); 
 }; 
 // klasis realizebis nawili  
 Rectangle::Rectangle() {  
  length =3, width =4;  
 } 
 Rectangle::Rectangle(double a, double b) {  
  length =a, width =b;  
 } 
 double Rectangle:: Perimeter() {  
  return  2*(length + width);  
 } 
 double Rectangle::Area() {  
  return  length * width;  
 } 
 void Rectangle::printRectangle(){ 
   cout<<"marTkuTxedis gverdebia "; 
   cout<< length <<" "<< width <<endl; 
   cout<<"farTobi = "<<Area()<<endl; 
   cout<<"perimetri = "<< Perimeter()<<endl; 
 } 
int main(){   
   Rectangle A; 
   cout<<"A "; 
   A.printRectangle(); 
   Rectangle B(5,6); 
   cout<<"B "; 
   B.printRectangle(); 
   return 0; 
} 
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aseT midgomas aqvs ramdenime seriozuli nakli. aRvniSnoT zogierTi: 

• kodi naklebad daculia: klasis saxeli, cvladebis da funqciebis saxelebi 
naklebad kontroldeba kompileris mier. magaliTad, rodesac qvemoT 
gavakeTebT klass Visual Studio-s saSualebebiT, kompileri ar mogvcems 
Rectangle saxelis darqmevis saSualebas, radgan es saxeli rezervirebulia 
(aseTi klasi ukve arsebobs).  

• rodesac praqtikuli Rirebulebis mqone amocanaSi iqmneba klasi, misi zomebi 
da sirTule bevrad aRemateba aq ganxiluli magaliTebisas. am SemTxvevebSi 
Visual Studio-s garemos daxmareba Seucvlelia. miT umetes, rom igi gvexmareba 
cvladebisa da funqciebis SeqmnaSi, TviTon gaanawilebs sxvadasxva saqaRaldeSi 
header da cpp failebs da sxva.  

SevqmnaT am erTfailiani proeqtis ekvivalenturi mravalfailiani proeqti. amisTvis 
ganvaxorcieloT Semdegi moqmedebebi: 

vTqvaT ukve Seqmnili gvaqvs carieli proeqti saxeliT A da saqaRaldeSi Source 
Code gaxsnili gvaqvs .cpp faili (magaliTad) saxeliT main. am failis Seqmna yvelaze 
advilia, sakmarisia  

#include <iostream> 
striqonis Semdeg davamatoT  

#include “Rect.h” 
rac niSnavs, rom vamatebT Cvens mier Seqmnili klasis interfeiss, romelic sxva 
failSia da imitom CarTva sWirdeba.  

axla SevqmnaT klasi da misi implementacia. amaSi Cven mniSvnelovnad visargeblebT im 
yalibebiT, rac ukve gamzadebulia Visual Studio-s garemoSi programistebis 
dasaxmareblad.  

miviyvanoT mausi proeqtis saxelTan “A” (igive Solution Exsplorer  fanj araSi), 
davaWiroT mausis marj vena Rilaks xeli da gadavideT punqtze Add, Semdeg avirCioT 
striqoni Class. gaixsneba fanj ara Add Class – A. Installed Templates svetSi movniSnoT C++ 
striqoni da davaWiroT Add-s (marj vena qveda kuTxeSi). gaixsneba Generic C++ Class 
Wizard – A.  teqstur velSi saxeliT Class  Name  CawereT Tqveni klasis saxeli  Rect 
(SegiZliaT scadoT sruli saxelis Rectangle –is Cawera, rasac ver SevZlebT, radgan 
es saxeli rezervirebulia). teqstur velebSi saxelebiT .h-file da .cpp-file avtomaturad 
Caiwereba Rect.h da Rect.cpp. Access CamonaTvalSi davtovoT gulisxmobis principiT 
Cawerili public  da davaWiroT Finish  Rilaks.  

Sedegad, Cvens proeqts daemata ori faili: Rect.h da Rect.cpp. pirveli Seicavs Rect  
klasze ganacxadis eskizs, momzadebuli konstruqtoris da destruqtoris 
prototipebiT, xolo meore faili warmoadgens klasis implementacias da aqac aris 
konstruqtoris da destruqtoris implementaciis Canasaxebi. 

axla, klass davamatoT wevrebi: velebi da meTodebi (anu cvladebi da funqciebi). 
Class View fanj araSi (romelic, Tu ukve araa gaxsnili, ixsneba View meniudan), 
miviyvanoT mausi proeqtis saxelze “A”, CamovSaloT klasis saxeli Rect. axla 
miviyvanoT mausi klasis saxelze Rect, davaWiroT marj vena Rilaks da avirCioT  
Add-> Add Variable. ixsneba Add Member Variable Wizard - A fanj ara. wvdomis (Access) 
velSi davtovoT public. Variable Type velSi avirCioT monacemis tipi. im klasisTvis, 
romelsac Cven vqmniT, gvWirdeba ori veli – ori namdvili cvladi, sigrZe da sigane. 
SevqmnaT pirveli maTgani. CamovSaloT veli saxeliT Variable Type da avirCioT tipi 
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double. teqstur velSi, romelic gamoyofilia cvladis saxelisTvis, CavweroT 
length. SegviZlia am cvlads davurToT komentaric, es savaldebulo araa (rogorc 
gnebavT). davaWiroT damTavrebis (Finish) Rilaks da davaTvalieroT failebSi Rect.h da 
Rect.cpp momxdari cvlilebebi.  

analogiuri moqmedebebiT SevqmnaT cvladi  

double width; 

kvlav davaTvalieroT failebSi Rect.h da Rect.cpp momxdari cvlilebebi. yuradReba 
mivaqcioT uparametro konstruqtoris cvlilebas. 

axla SevqmnaT klasis meTodebi.  

Class View fanj araSi marj vena Rilaki davaWiroT klasis saxels, avirCioT Add-> Add 
Function. ixsneba Add Member Function Wizard - A fanj ara, romelic intuiciurad 
advilad gamosayenebelia. daviwyoT    

double Area(); 

funqciis SeqmniT. dasabrunebel mniSvnelobad (Return type), cxadia aviRoT 
double, funqciis saxelad Area, argumentebi am funqcias ar sWirdeba da amitom 
davaWerT damTavrebis Rilaks.   

Tu axla kvlav davaTvalierebT Rect.h da Rect.cpp failebs, vnaxavT rom klasSi Seiqmna 
funqciis prototipi, xolo implementaciis failSi – implementaciis eskizi. 
davasruloT es eskizi. amisTvis, funqciis tani SevcvaloT ise, rom funqciam miiRos 
saxe  

double Rect::Area()  
{  
  return  length * width;  
} 

da davimaxsovroT cvlilebebi.  

analogiurad gavakeToT Perimeter funqcia. 

gansakuTrebiT sainteresoa cxadi (parametrebiani) konstruqtoris Seqmna, radgan mas 
ara aqvs dasabrunebel;i mniSvneloba, magram aqvs argumentebi.  

daviwyoT isev Add-> Add Function-is arCeviT. Add Member Function Wizard - A fanj ris 
saSualebiT SevqmnaT  

Rect::Rect(double a, double b)  
{  
  length =a, width =b;  
} 

funqca. dasabrunebel mniSvnelobis veli (Return type) davtovoT carieli (anu 
wavSaloT rac iq weria). funqciis saxelad aviRoT klasis saxeli Rect. SevadginoT 
argumentebi (parametrebis) sia. daviwyoT pirveli parametridan. parametris tipad 
aviRoT double, parametris saxelad a. am momentSi gaaqtiurdeba Add Rilaki, radgan 
pirveli parametri ukve mzadaa dasamateblad. davaWiroT am Rilaks da vnaxavT, rom 
pirveli parametri gadava marj vena fanj araSi, romelsac hqvia parametrebis sia. es 
agreTve niSnavs, rom tipis da saxelis velebis gamoyeneba ukve SeiZleba meore 
parametrisTvis. parametris tipad aviRoT double, parametris saxelad b.  

Tu axlac davaTvalieroT failebSi Rect.h da Rect.cpp momxdari cvlilebebs, vnaxavT, 
rom klasSi Seiqmna konstruqtoris prototipi, xolo implementaciis failSi – 
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konstruqtoris implementaciis eskizi. davasruloT es eskizi. amisTvis, funqciis 
tani SevcvaloT ise, rom miviRoT  

Rect::Rect (double a, double b)  
{  
  length =a, width =b;  
} 

printRectangle funqvia iqmneba analogiurad. 
amiT klasebis Seqmna dasrulebulia. axla saWiroa mTavari main() funqciis dawera. 
sabolood Cveni mravalfailiani proeqtis failebi miiRebs saxes: 
 
// Rect.h (header) faili 

#pragma once 
class Rect 
{ 
   public: 
 Rect(void); 
 ~Rect(void); 
 double length; 
 double width; 
 double Area(void); 
 double Perimeter(void); 
 Rect(double a, double b); 
 void printRectangle(void); 
}; 
 
 

// Rect.cpp klasis implementaciis faili 

#include "Rect.h" 
#include <iostream> 
using namespace std; 
 
Rect::Rect(void) 
 : length(0) 
 , width(0) 
{ 
} 
 
Rect::~Rect(void) 
{ 
} 
 
double Rect::Area(void) 
{ 
 return length * width;  
} 
 
double Rect::Perimeter(void) 
{ 
 return 2 * (length + width);  
} 
 
Rect::Rect(double a, double b) 
{ 
 length =a, width =b;  
} 
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void Rect::printRectangle(void) 
{ 
 cout << "martkutxedis gverdebia "; 
 cout << length << " " << width << endl; 
 cout << "fartibi = " << Area() <<endl; 
 cout << "perimetri = " << Perimeter() <<endl; 
} 
 
// main.cpp faili 

#include <iostream> 
#include "Rect.h" 
using namespace std; 
 
int main() 
{ 
 Rect A; 
 cout << "A: "; 
 A.printRectangle(); 
 
 Rect B(5,6); 
 cout << "B: "; 
 B.printRectangle(); 
 
 return 0; 
} 
 

damoukidebeli samuSao: 

me -13 praqtikuli mecadineobis yvela davalebisTvis dawereT, gamarTeT da 
SeasruleT Sesabamisi programebi.  
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