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laboratoriuli samuSao 1 

Tema: funqciebTan muSaoba 

ganvixiloT amocanebi funqciebis gamoyenebiT: 

1. SeqmeniT funqcia void print40star(void), 

romelic dabeWdavs 40 simbolo '*' -s.  

#include<iostream.h>    

#include<stdlib.h> 

void print40star(void); 

int main() 

{ 

    print40star(); 

     system("pause"); 

    return 0; 

} 

void print40star(void){ 

    int i;        /* simboloebis mTvleli */ 
    for(i=1; i<=40; i++) 

        cout<<"*";   

} 

programis Sesrulebis Sedegi: 

 

 

 

2. SeqmeniT funqcia void f(int k); romelic erT 

striqonad gamoitans ekranze k cal Sebrunebul 

sleSs (‘\’). 

#include <iostream.h> 

#include <stdlib.h> 

void f(int);       

************************************

**** 

Press any key to continue . . . 
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int main() 

{ 

    int k;      /* striqonSi simboloTa raodenoba */ 
    cout<<"ShemoitaneT k : "<<endl; 

    cin>>k; 

    f(k); 

    system("pause"); 

    return 0; 

} 

void f(int p){ 

    int i;    /* simboloebis mTvleli */  
    for(i=1; i<=p; i++) 

        cout<<"\"); 

    cout<<"\n";         

} 

programis Sesrulebis Sedegi: 
ShemoitaneT k : 14 

\\\\\\\\\\\\\\ 

Press any key to continue . 

. . 

3. SeqmeniT funqcia, romelic dabeWdavs Tqvens 

saxelsa da gvars. 3 jer gamoiZaxeT 

funqcia ZiriTad programaSi. 

#include <iostream.h> 

#include <stdlib.h> 

void me_var(void);       

int main() 

{ 

    me_var(); 

    me_var(); 

    me_var(); 

    system("pause"); 

    return 0; 
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} 

void  me_var(void){ 

cout<<"me var sandro lomjaria“<<endl;//aq dawereT 

Tqveni saxeli da gvari       

} 

4. SeqmeniT funqcia, romelic 12 svetad gamoitans 

ekranze mTel ricxvebs 3-dan 150-mde (CaTvliT). 

gamoiZaxeT funqcia ZiriTad programaSi. 

#include <iostream.h> 

#include <stdlib.h> 

void print(void);       

int main() 

{ 

    print(); 

    system("pause"); 

    return 0; 

} 

void print(void){ 

    int i;    /* mTeli ricxvi */  
    int k;    /* ricxvebis mTvleli */ 
    for(i=3, k=1; i<=150; i++, k++){ 

        cout<<”     “<<i; 

        if(k%12 == 0) cout<<"\n";       

    }         

    cout<<"\n";         

} 

5. SeqmeniT funqcia, romelic daabrunebs mTeli 

ricxvis kubs. es ricxvi funqciis parametria. 

gamoiyeneT funqcia main-Si da dabeWdeT 1-dan 20-

mde ricxvTa kubebi.   

#include <iostream.h> 

#include <stdlib.h> 

int cube(int );       
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int main() 

{ 

    int a;   /* mTeli ricxvi */ 

    int n;   /* funqciiT dabrunebuli mniSvneloba */ 
    for(a=1; a<=20; a++){ 

       n =cube(a); 

cout<<a<<”^3=”<<n<<”\n”;        

    } 

    system("pause"); 

    return 0; 

} 

int cube(int x){ 

   return x*x*x;   }  

6. dawereT funqcia, romlis parametri aris 

namdvil ricxvTa masivi da romelic dabeWdavs 

am masivis elementebs Sebrunebuli rigiT. 

masivSi N ricxvia. 

#include <iostream.h> 

#include<stdlib.h> 

const int N =7; 

void bechdva(float a[]); 

int main () 

{                    

    float mass[N];  /* ganacxadi masivze */  

    int i;          /* masivis elementis indeqsi */     
    cout<<”SemoitaneT namdvili ricxvebi\n"; 

    for(i=0; i<N; i++) cin>>mass[i];     

    bechdva(mass);     

    system("PAUSE");         

    return 0; } 

void bechdva(float a[]){ 

    int i;     

    cout<<"\nMasivi sebrunebuli rigiT\n"; 

    for(i=N-1; i>=0; i--)     

        cout<<a[i]<<” “; 

    cout<<"\n"; } 

programis Sesrulebis Sedegi: 
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SemoitaneT 7 namdvili ricxvi 

1.2 3.4 0 -6.32 7.25 9 -10.3 

Masivi sebrunebuli rigiT 

-10.30 9.00 7.25 -6.32 0.00 3.40 1.20 

Press any key to continue . . . 

7. dawereT 2 funqcia: pirvelma unda Seavsos PK   

organzomilebiani masivi (matrica) SemTxveviTi 

namdvili ricxvebiT [0,10] diapazonidan, meorem 

– dabeWdos es matrica striqon-striqon. K  da 

P  – Sesabamisad matricis striqonebisa da 

svetebis raodenoba – SemoiReT konstantebis 

saxiT. gamoiZaxeT orive funqcia ZiriTad 

programaSi. 

#include <iostream.h> 

#include <stdlib.h> 

const int K =4, P =5; 

void inputArray(float a[][P]); 

void printArray(float a[][P]); 

int main (){                    

   float matrix[K][P]; 

   inputArray(matrix); 

   printArray(matrix); 

   system("PAUSE ");         

   return 0; 

}    

void inputArray(float a[][P]){ 

   int i, j; 

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

      for(j=0; j<P; j++)  

         a[i][j]=rand()%10001/1000.;      

} 

void printArray(float a[][P]){ 
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   int i, j; 

   for(i=0; i<K; i++){ 

      for(j=0; j<P; j++)  

         cout<<a[i][j]<<”\t”;  

         cout<<”\n"; 

   }            

} 

programis Sesrulebis Sedegi:  
0.041  8.466  6.334  6.498  9.168 

5.723  1.477  9.356  6.960  4.462 

5.705  8.143  3.279  6.826  9.961 

0.491  2.995  1.941  4.827  5.436 

Press any key to continue . . . 

davaleba: 

1. dawereT funqcia, romlis parametri aris mTeli 

ricxvebis masivi. masivis elementTa raodenoba 

K  warmoadgens konstantas. funqciam unda 

daadginos da daabrunos masivis: 

a) 4-is jeradi elementebis raodenoba. Tu aseTi 

elementebi masivSi ar aris, daabrunos –1; 

b) dadebiTi elementebis raodenoba. Tu aseTi 

elementebi masivSi ar aris, daabrunos –1; 

g) udidesi elementis indeqsi; 

d) umciresi elementis mniSvneloba. 

2. dawereT funqcia, romlis parametric aris mTel 

ricxvTa matrica MN  . matricis ganzomilebebi 

N  da M  warmoadgens konstantebs. funqciam 

unda gamoiTvalos da daabrunos matricis 3-is 

jeradi ricxvebis jami. 

3. dawereT funqcia, romlis parametri aris 

namdvil ricxvTa matrica MN  . matricis 
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ganzomilebebi N  da M  warmoadgens 

konstantebs. funqciam unda gamoiTvalos da 

daabrunos matricis: 

 arauaryofiTi elementebis raodenoba; 

 im elementebis jami, romlebic ekuTvnis [-10, 

15] Sualeds; 

 im elementebis raodenoba, romlebic ar 

ekuTvnis [2, 30] Sualeds. 

4. dawereT funqcia, romlis parametri aris mTeli 

matrica KM  . matricis ganzomilebebi M  da K  

warmoadgens konstantebs. funqciam unda 

daadginos da dabeWdos masivis udidesi 

elementis indeqsebi. 
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laboratoriuli samuSao 2 

Tema: klasi, obieqti. martivi klasis Seqmna 

klasi warmoadgens mTavar instrumentul 

saSualebas C++ enaSi obieqtze orientirebuli 

daprogramebisaTvis. klasi Zalian hgavs 

struqturas, romelSic dajgufebuli monacemebi 

warmoadgenen raRac obieqtis aRweras. am 

monacemebiT sargebloben funqciebi, romelTac 

meTodebs uwodeben.  

obieqti aris arseba, rogoric SeiZleba iyos 

TanamSromeli, wigni, studenti da sxva. klass 

gamoviyenebT amaTuim obieqtis gansazRvrisaTvis. 

klasSi unda CavrToT obieqtis Sesaxeb imdeni 

informacia, ramdensac moiTxovs amocana. SeiZleba 

Seiqmnas klasi erTi programisTvis da gamoyenebul 

iqnas sxvadasxva programebisTvis.  

ganvixiloT klasis zogadi struqtura: 

class class_name 

{  

   int data_member; // monacem-elementi  

   void show_member(int); // funqcia-elementi  

}; 

rogorc vxedavT klass unda hqondes 

unikaluri saxeli, Semdeg iwereba figuruli 

frCxilebi, klasis elementebi da ixureba 

figuruli frCxilebi.  
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klasis gamocxadebis Semdeg SeiZleba 

gamovacxadoT am klasis tipis cvladebi, romelTac 

hqvia obieqtebi. obieqtebis gamoZaxeba zogadad 

xdeba Semdegi saxiT: 

class_name object_one, object_two, object_three; 

ganvixiloT magaliTi: SevqmnaT klasi employee, 

romelic Seicavs monacemebis da meTodebis 

gansazRvras: 

class employee 

{  

   public:  

   char name[64] ;  

   long employee_id;  

   float salary;  

   void show_employee(void) 

   {  

      cout << "saxeli: " << name << endl;  

      cout << "TanamSromlis nomeri: " << employee_id << endl;  

      cout << "xelfasi: " << salary << endl;  

   };  

}; 

mocemul magaliTSi klasi Seicavs sam cvlads 

da erT funqcia-elements. yuradReba miqcieT public 

Wdis gamoyenebas klasis gansazRvraSi. klasis 

elementebi SeiZleba iyos sajaro da kerZo, razec 
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damokidebulia rogor mimarTavs Cveni programa 

klasis elementebs. mocemul magaliTSi yvela 

elementi aris sajaro, rac niSnavs, rom programa 

nebismier elements mimarTavs operator wertilis 

gamoyenebiT.  

klasis gansazRvris Semdeg programaSi 

SegiZliaT gamoacxadoT obieqtebi Semdegi saxiT:  

employee worker, boss, secretary ;  

ganvixiloT programa, romelic qmnis employee  

klasis or obieqts. operator wertilis 

gamoyenebiT programa aniWebs monacemebs 

mniSvnelobebs. Semdgom  programa gamoiyenebs 

show_employee  funqcias TanamSromlis Sesaxeb 

informaciis gamosatanad: 

#include <iostream.h> 

#include <string.h> 

#include <stdlib.h> 

class employee 

{  

public:  

   char name [64];  

   long employee_id;  

   float salary;  

   void show_employee(void) 

   {  

      cout << "saxeli: " << name << endl;  

      cout << "TanamSromlis nomeri: " << employee_id << endl;  

      cout << "xelfasi: " << salary << endl;  
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   };  

}; 

void main(void) 

{  

   employee worker, boss;  

   strcpy(worker.name, "John Doe");  

   worker.employee_id = 12345;  

   worker.salary = 25000;  

   strcpy(boss.name, "Happy Jamsa");  

   boss.employee_id = 101;  

   boss.salary = 101101.00;  

   worker.show_employee();  

   boss.show_employee();  

system(“pause”); 

} 

rogorc vxedavT programa acxadebs employee 

tipis or obieqts: worker,  boss. Semdgom iyenebs 

operator wertils elementebisaTvis mniSvne-

lobebis misaniWeblad da  show_employee funqciis 

gamosaZaxeblad.  

rogorc vxedavT obieqtze orientirebul 

daprogramebaSi Cveni programebi  fokusirdeba 

obieqtebze da am obieqtebze Sesasrulebel 

operaciebze.  
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daskvna: 

 klasis gamocxadebisaTvis programam unda 

miuTiTos klasis saxeli, klasis monacem- 

elementebi da klasis funqciebi(meodebi); 

 klasis gamocxadebas uzrunvelyofs Sabloni, 

romlis daxmarebiT Tqveni programa SeZlebs 

Seqmnas am klasis tipis obieqtebi; 

 programa klasis monacem-elementebs aniWebs 

mniSvnelobebs operator-wertilis meSveobiT; 

 programa klasis funqcia-elements iZaxebs 

operator-wertilis gamoyenebiT.  

davaleba: SeqmeniT klasi studenti, monacemebiT: 

gvari, saxeli, Caricxvis weli, jgufis nomeri. 

mianiWeT elementebs mniSvnelobebi da 

gamoitaneT mniSvnelobebi funqciis meSveobiT.  
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laboratoriuli samuSao 3 

Tema: klasis meTodebis gansazRvra klasis 

gareT 

wina masalaSi Seqmnil employee  klasSi  

funqcia gansazRvruli iyo TviT klasis SigniT 

(CaSenebuli (inline) funqcia). CaSenebuli funqciis 

klasis SigniT gansazRvram klasis aRweraSi 

SeiZleba uwesrigoba Seitanos. alternativis saxiT 

funqciis prototipi SeiZleba ganvaTavsoT klasis 

SigniT, xolo Semdeg funqcia ganvsazRvroT klasis 

gareT. am SemTxvevaSi klasis gansazRvra miiRebs 

Semdeg saxes: 

class employee 

{  

public:  

   char name[64];  

   long employee_id;  

   float salary;  

   void show_employee(void); |————————>funqciis 

prototipi  

}; 

radgan sxvadasxva klasebSi SeiZleba 

gamoviyenoT funqciebi erTnairi saxelebiT, amitom  

funqcias unda davurToT klasis saxeli da 

globaluri nebarTvis operatori (::). am SemTxvevaSi 

funqciis gansazRvra gamoiyureba Semdegi saxiT: 

void employee:: show_employee (void) //-------------->klasis 

saxeli 
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{  

   сout << "saxeli: " << name << endl;  

cout << "TanamSromlis  nomeri: " << employee_id << endl;  

   cout << "xelfasi: " << salary << endl;  

}; 

Semdegi programa show_employee  funqciis 

gansazRvrebas ganaTavsebs klasis gareT. klasis 

saxelis misaTiTeblad gamoiyenebs globaluri 

nebarTvis operators: 

#include <iostream.h> 

#include <string.h> 

#include<stdlib> 

class employee 

{  

public:  

   char name [64];  

   long employee_id;  

   float salary;  

   void show_employee(void);  

}; 

void employee::show_employee(void)  

{  

   cout << "saxeli: " << name << endl;  

   cout << "TanamSromlis nomeri: " << employee_id << endl;  

   cout << "xelfasi: " << salary << endl;  

}; 

void main(void) 

{  

   employee worker, boss;  

   strcpy(worker.name, "John Doe");  
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   worker.employee_id = 12345;  

   worker.salary = 25000;  

   strcpy(boss.name, "Happy Jamsa");  

   boss.employee_id = 101;  

   boss.salary = 101101.00;  

   worker.show_employee();  

   boss.show_employee();  

   system(“pause”); 

} 

klasis meTodebi 

klasi programas saSualebas aZlevs obieqtis 

monacemebi da obieqtis funqciebi(meTodebi), 

romlebic operireben am monacemebiT, dajgufebul 

iqnas erT cvladSi. Cven gvaqvs obieqtis meTodebis 

gansazRvris ori SesaZlebloba. pirveli – 

funqciis mTeli kodi SeiZleba CarToT klasis 

gansazRvris SigniT. SeiZleba es moxerxebulad 

mogveCvenos, magram  rodesac klasebi rTuldeba da 

moicavs ramdenime meTods, funqciis operatorebma 

SeiZleba uwesrigoba Seitanos klasis 

gansazRvraSi. amdenad umetesoba programebSi 

funqcia ganisazRvreba klasis gareT. klasis 

gansazRvraSi unda iyos funqciis prototipi, 

romelic Seicavs funqciis saxels, dasabrunebeli 

mniSvnelobis tips da parametrebis tipebs. klasis 

gareT funqciis gansazRvra zogadad gamoiyureba 

Semdegi saxiT: 

return_type class_name::function_name(parameters)  

{ // operatorebi } 
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ganvixiloT magaliTi 

programa qmnis dog klass, romelic Seicavs 

ramdenime monacems da show_breed funqcias.  funqcia 

gansazRvrulia klasis gareT. Semdeg programa 

qmnis dog tipis or obieqts da gamoitans 

informacias calkeuli ZaRlis Sesaxeb: 

#include <iostream.h> 

#include <string.h> 

#include<stdlib> 

class dogs 

{  

public:  

   char breed[64];  

   int average_weight;  

   int average_height;  

   void show_breed(void) ;  

}; 

void dogs::show_breed(void) 

{  

   cout << "jishi: " << breed << endl;  

   cout << "sashualo cona: " << average_weight << endl;  

   cout << "sashualo simagle: " << average_height << endl;  

} 

void main(void) 

{  

   dogs happy, matt;  

   strcpy(happy.breed, "dalmatineli") ;  

   happy.average_weight = 58;  

   happy.average_height = 24;  

   strcpy(matt.breed, "kolli");  
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   matt.average_weight =22;  

   matt.average_height = 15;  

   happy.show_breed() ;  

   matt.show_breed();  

   system(“pause”); 

} 

am programaSi gamoyenebulia Wde public, 

romelic klasis elementebs misawvdoms gaxdis 

mTeli programisaTvis.  

daskvna: 
mocemuli masalis Seswavlis Sedegad Tqven 

unda icodeT, rom: 

 obieqti warmoadgens arsebas, romelTan 

mimarTebiT Tqveni programa asrulebs sxvadasxva 

operacias; 

 programa C++ enaze warmoadgens obieqtebs, 

romelic gadmocemulia klasebis meSveobiT; 

 klasi struqturis msgavsad Seicavs elementebs. 

klasis elementebi SeiZleba iyos monacemebi an 

funqciebi(meTodebi), romlebic operireben am 

monacemebiT; 

 calkeul klass aqvs unikaluri saxeli; 

 klasis gansazRvris Semdeg Tqven SegiZliaT 

gamoacxadoT am klasis obieqtebi, sadac 

gamoiyenebT klasis saxels tipis saxiT; 

 klasis elementebze mimarTvisaTvis(rogorc 

monacemebze, aseve funqciebze) Tqveni programebi 

gamoiyeneben operator wertils; 
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 funqcia SeiZleba ganisazRvros klasis SigniT 

an gareT. Tu funqcias gansazRvravT klasis 

gansazRvris gareT, unda miuTiToT klasis 

saxeli da globaluri nebarTvis saxeli, 

magaliTad: class:: function. 

davaleba: SeqmeniT klasi zRva.  romelic Seicavs 

monacemebs: saxeli, siRrme, farTobi.  funqcia 

gansazRvreT klasis gareT. Semdeg SeqmeniT am 

klasis tipis sami obieqti da gamoitaneT 

informacia calkeuli zRvis Sesaxeb. 
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 laboratoriuli samuSao 4  

Tema: kerZo da sajaro monacemebi 
 

mocemuli masalidan Tqven SeiswavliT Tu 

rogor marTaven public(sajaro) da private(kerZo) 

atributebi programaSi klasis elementebze 

wvdomas. programa sajaro elementebs mimarTavs 

nebismieri funqciidan. meores mxriv programam 

SeiZleba mimarTos kerZo elementebs mxolod 

mocemuli klasis funqciebidan.  

informaciis dafarva. Tqvens programas ar 

moeTxoveba icodes, Tu rogor muSaoben meTodebi. 

programam unda icodes mxolod Tu ra amocanas 

asrulebs meTodebi. magaliTad, gvaqvs klasi file. 

Tqvenma programam unda icodes mxolod is, rom es 

klasi uzrunvelyofs file.print meTods, romelic 

beWdavs mimdinare fails formatirebul asls, an 

file.delete, romelic waSlis fails. Tqvens programas 

ar moeTxoveba rogor muSaobs es ori meTodi. sxva 

sityvebiT, programa klass unda ganixilavdes, 

rogorc `Sav yuTs~.  programam icis romeli 

meTodebi unda gamoiZaxos da romeli parametrebi 

gadasces mas, magram programam araferi icis 

realur samuSaoze, romelic sruldeba klasis 

SigniT. informaciis dafarva procesia, romlis 

Sedegad programas waredgineba mxolod minimaluri 

informacia, romelic saWiroa klasis 

gamosayeneblad. klasis sajaro da kerZo 

elementebi dagexmarebaT miiRoT informacia, 
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romelic dafarulia programaSi.  wina 

mecadineobaze Seqmnil klasebSi gamoyenebuli iyo 

public Wde, amitom programa klasis nebismier  

elements mimarTavda operator wertilis 

gamoyenebiT. 

klasis Seqmnisas Tqven SeiZleba gqondeT 

elementebi, romelTa mniSvnelobebic gamoiyeneba 

mxolod klasis SigniT, magram maTze mimarTva 

programidan ar aris aucilebeli. aseTi elementebi 

aris kerZo da isini damaluli unda iqnan 

programisagan. Tu Tqven ar gamoiyenebT public Wdes, 

dumiliT klasis yvela elementi CaiTvleba kerZod. 

programa kerZo elementebs ver mimarTavs operator 

wertilis gamoyenebiT.  klasis kerZo elementebze 

mimarTva SeuZliaT mxolod TviT am klasis 

elementebs.  

klasis Seqmnisas elementebi unda dayoT  

sajarod da kerZod, rogorc qvemoTaa naCvenebi: 

class some_class 

{  

public:  

   int some_variable;  

   void initialize_private(int, float);    //———> sajaro 

elementebi 

   void show_data(void);  

private:  

   int key_value;              //—————————————> kerZo 

elementebi 
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   float key_number;  

} 

mocemul SemTxvevaSi programas SeuZlia 

gamoiyenos operatori wertili sajaro 

elementebze mimarTvisaTvis, rogorc qvemoT aris 

naCvenebi: 

some_class object; // Seiqmnas obieqti  

object.some_variable = 1001;  

object.initialize_private(2002, 1.2345);  

object.show_data() 

Tu programidan vecdebiT mivmarToT key_value 

an key_number kerZo elementebs wertilis 

gamoyenebiT, kompilatori Segvatyobinebs sintaqsur 

Secdomaze.  

elementebis kerZo saxiT gamocxadebiT Tqven 

daicavT klasis elementebs pirdapiri wvdomisagan.  

aseT elementebs programa mniSvnelobebs ver 

mianiWebs operator wertilis gamoyenebiT. imis 

nacvlad, rom mianiWos mniSvneloba, programam unda 

gamoiZaxos klasis meTodi.  

klasis meTodebi, romlebic marTaven monacemTa 

elementebze wvdomas, warmoadgenen interfeisul 

funqciebs. klasebis Seqmnisas Tqven gamoiyenebT 

aseT funqciebs klasebis monacemebis dasacavad.  

Semdegi ganvixiloT programa, romelic iyenebs 

klasis sajaro da kerZo nawils: 

#include <iostream.h> 

#include <string.h> 

#include <stdlib.h> 
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class employee 

{  

public:  

   int assign_values(char *, long, float);  

   void show_employee(void);  

   int change_salary(float);  

   long get_id(void);  

private:  

   char name [64];  

   long employee_id;  

   float salary;  

}; 

int employee::assign_values(char *emp_name, long emp_id, 

float emp_salary) 

{  

   strcpy(name, emp_name);  

   employee_id = emp_id;  

   if (emp_salary < 50000.0) 

   {  

      salary = emp_salary;  

      return(0);   // warmatebiT  

    }  

   else  

return(-1); }  // dauSvebeli xelfasi  

void employee::show_employee(void) 

{  

   cout << "TanamSromeli " << name << endl;  

   cout << "Tanamsromlis nomeri: " << employee_id << endl;  
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   cout << "xelfasi: " << salary << endl;  

} 

int employee::change_salary(float  new_salary) 

{  

   if (new_salary < 50000.0) 

   {  

      salary = new_salary;  

      return(0); } // warmatebiT  

    else return(-1);}   // dauSvebeli xelfasi 

void main(void) 

{  

   employee  worker; 

   if (worker.assign_values("Happy Jamsa", 101, 10101.0) == 0) 

   {  

      cout << "TanamSromels daeniSna Semdegi mniSvnelobebi" << 

endl;}  

      worker.show_employee();  

      if (worker.change_salary(35000.00) == 0) 

      {  

         cout << "daniSnulia axali xelfasi" << endl;  

         worker.show_employee();  

      }  

      else  

   cout << "naCvenebia  dauSvebeli xelfasi" << endl;  

system(“pause”); 

} 

rogorc xedavT klasi icavs Tavis yvela 

monacem-elements, radgan acxadebs rogorc kerZos.  

programa am elementebze wvdomas axorcielebs 

interfeisuli funqciebiT.  
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assign_values meTodi inicializebas ukeTebs 

klasis kerZo monacemebs. meTodi iyenebs pirobis 

operators, raTa darwmundes, rom mieniWeba 

dasaSvebi xelfasi. meTods show_employee mocemul 

SemTxvevaSi gamoaqvs kerZo monacemebi. change_salary 

axorcielebs xelfasis axali xelfasiT Secvlas, 

pirobis WeSmaritobis SemTxvevaSi.  programis mier 

kerZo monacemebze wvdoma ganxorcielebulia 

funqciebiT. programis kompilaciis da gaSvebis 

Semdeg, SeecadeT kerZo elementebs mimarToT 

wertiliT, kompilatori SegatyobinebT sintaqsuri 

Secdomis Sesaxeb.  

klasis elementebisaTvis gamoiyeneba 

globaluri nebarTvis operatori imisaTvis, rom 

gasagebi iyos romeli saxelebi romel klass 

Seesabameba. qvemoT moyvanil funqciaSi Cans, rom 

monacemebi Seesabameba employee klass:  

int employee::assign_values(char *name, long employee_id, float 

salary) 

{  

   strcpy(employee::name, name) ;  

   employee::employee_id = employee_id;  

   if (salary < 50000.0) 

{  

      employee::salary = salary; 
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   return(0); } else           // warmatebiT 

   return(-1);                   //dauSvebeli xelfasi 

} 

Cvens magaliTSi kerZo elementebi iyo monacem-

elementebi. zogjer  saWiroa, rom Seiqmnas funqcia, 

romelic  unda gamoiyenos klasis sxva meTodebma, 

magram programis danarCeni nawilisaTvis es 

funqcia iyos daxuruli. aseT SemTxvevaSi aseTi 

funqciebi unda gamocxaddes rogorc kerZo 

elementebi. 

daskvna: 

 klasis elementebi SeiZleba iyos saerTo da 

kerZo. programa saerTo elementebs mimarTavs 

pirdapir, operator wertilis gamoyenebiT. kerZo 

elementebze mimarTva xdeba klasis 

meTodebis(funqciebis) gamoyenebiT. 

 dumiliT C++ yvela elements kerZod CaTvlis. 

 klasis elementebSi SegiZliaT gamoiyenoT 

klasis saxeli da globaluri nebarTvis 

operatori, magaliTad employее::name, saxelebis 

SesaZlo konfliqtis Tavidan asacileblad.   

 

davaleba: marTkuTxedis sigrZe da sigane aRwereT 

sajaro nawilSi, xolo farTobi da perimetri 

kerZo nawilSi.  sajaroSi daasaxeleT ori 

funqciis prototipi, romelTagan erTi iTvlis 

marTkuTxedis farTobs, xolo meore-perimetrs. 

funqciebi gansazRvreT klasis gareT. 
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laboratoriuli samuSao 5 

Tema: konstruqtori da destruqtori  

konstruqtoris Seqmna, gamoZaxeba. 

konstruqtoris gadatvirTva. 

destruqtori. misi Seqmna da gamoyeneba 

obieqtis Seqmnisas saWiroa maTi inicializeba. 

rogorc ukve ganvixileT kerZo elementebze 

mimarTva SesaZlebelia mxolod klasis funqciebiT. 

klasis monacemebis inicializaciis procesis 

gasamartiveblad gamoiyeneba specialuri funqcia, 

romelsac hqvia konstruqtori, romelic gaiSveba 

yoveli Seqmnili obieqtisaTvis.  xolo destruq-

tori gaiSveba obieqtis ganadgurebisas.  

daimaxsovreT, rom: 

 konstruqtori aris klasis meTodi, romelic 

programas uadvilebs klasis monacem-

elementebis inicializacias; 

 konstruqtors aqvs iseTive saxeli, rogorc 

klass; 

 konstruqtors ara aqvs dasabrunebeli mniSv-

neloba; 

 yovelTvis, rodesac programa qmnis klasis 

cvlads, C++ iZaxebs klasis konstruqtors, Tu 

igi arsebobs; 

 obieqtisaTvis gamoiyofa mexsiereba, informaciis 

Sesanaxad, rodesac Tqven anadgurebT am obieqts 

C++ iZaxebs specialur destruqtors, romelic 
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aTavisuflebs mexsierebas. asufTavebs mas 

obieqtis Semdgom.  

 destruqtors aqvs iseTive saxeli, rogorc 

klass, mxolod mas win  uZRvis ~ simbolo. 

 destruqtors ara aqvs dasabrunebeli mniSvne-

loba.  

konstruqtori warmoidgineT rogorc funqcia, 

romelic gexmarebaT Tqven obieqtis aSenebaSi. aseve 

destruqtori aris funqcia, romelic gexmarebaT 

obieqtis ganadgurebaSi. destruqtori gamoiyeneba 

maSin Tu obieqtis ganadgurebisas saWiroa im 

mexsierebis gaTavisufleba, romelsac ikavebs 

obieqti.  
 

martivi konstruqtoris Seqmna 

SevqmnaT klasi employee, Sesabamisad kostruqtorsac 

eqneba saxeli employee. kostruqtors ara aqvs 

dasabrunebeli mniSvneloba da igi arc unda 

mieTiTos.  

class employee 

{  

public:  

   employee(char *, long, float); //Конструктор  

   void show_employee(void);  

   int change_salary(float);  

   long get_id(void);  

private:  
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   char name [64];  

   long employee_id;  

   float salary;  

}; 

mocemul programSi Tqven unda gansazRvroT 

konstruqtori iseve, rogorc klasis sxva 

nebismieri meTodi: 

employee::employee(char *name, long employee_id, float salary) 

{  

   strcpy(employee::name, name) ;  

   employee::employee_id = employee_id;  

   if (salary < 50000.0)  

   employee::salary = salary;  

   else           //dauSvebeli xelfasi  

   employee::salary = 0.0;  

} 

rogorc xedavT konstruqtori ar abrunebs 

mniSvnelobas da arc gamoiyeneba void tipi. mocemul 

SemTxvevaSi konstruqtori gamoiyenebs globaluri 

nebarTvis operators da klasis saxels calkeuli 

elementis saxelis win. ganvixiloT Cveni magaliTi: 

#include <iostream.h> 

#include <string.h> 

class employee 

{  

public:  
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   employee(char *, long, float);  

   void show_employee(void);  

   int change_salary(float) ;  

   long get_id(void);  

private:  

   char name [64] ;  

   long employee_id;  

   float salary;  

}; 

employee::employee(char *name, long employee_id, float salary) 

{  

   strcpy(employee::name, name) ;  

   employee::employee_id = employee_id;  

   if (salary < 50000.0)  

      employee::salary = salary;  

   else // dauSvebeli xelfasi  

      employee::salary = 0.0;  

} 

void employee::show_employee(void) 

{  

   cout << "TanamSromeli: " << name << endl;  

   cout << "TanamSromlis nomeri: " << employee_id << endl;  

   cout << "xelfasi: " << salary << endl;  

} 

void main(void) 
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{  

   employee worker("Happy Jamsa", 101, 10101.0);  

   worker.show_employee();  

} 

miaqcieT yuradReba, rom worker obieqtis 

gamocxadebis Semdeg modis mrgvali frCxilebi da 

sawyisi mniSvnelobebi, ise rogorc funqciis 

gamocxadebisas. rodesac Tqven iyenebT 

konstruqtors, mas gadascemT parametrebs obieqtis 

gamocxadebisas: 

employee worker("Happy Jamsa", 101, 10101.0); 

Tu programaSi moiTxoveba Seiqmnas employee klasis 

ramdenime obieqti, Tqven SegiZliaT inicializeba 

gaukeToT calkeul maTgans konstruqtoris 

meSveobiT, rogor qvemoT aris naCvenebi: 

employee worker("Happy Jamsa", 101, 10101.0); 

employee secretary("John Doe", 57, 20000.0); 

employee manager("Jane Doe", 1022, 30000.0); 

obieqtis inicializeba konstruqtoris meSveobiT 

zogadad gamoiyureba Semdegi saxiT: 

class_name object(valuel, value2, value3) 
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konstruqtori da parametrebi dumiliT 

konstruqtorSi SeiZleba miTiTebul iqnas 

parametris mniSvneloba dumiliT. ganvixiloT 

magaliTi, sadac employee konstruqtori iyenebs 

xelfass, romlis dumiliT mniSvneloba aris 1000, 

Tumca programaSi unda mieTiTos TanamSromlis 

saxeli da nomeri: 

employee::employee(char *name, long employee_id, float salary = 

10000.00) 

{  

   strcpy(employee::name, name);  

   employee::employee_id = employee_id;  

   if (salary < 50000.0)  

      employee::salary = salary;  

   else //dauSvebeli xelfasi  

      employee::salary = 0.0;  

} 

konstruqtoris gadatvirTva 

klasi SeiZleba Seicavdes ramdenime 

konstruqtors. magaliTad qvemoT moyvanili orive 

konstruqtors: 

employee(char *, long, float);  

           employee(char *, long);  

amas ewodeba konstruqtoris gadatvirTva. 

ganvixiloT Cveni programis realizacia, 

konstruqtoris gadatvirTvis gaTvaliswinebiT: 
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#include <iostream.h> 

#include <string.h> 

#include <stdlib.h> 

class employee 

{  

public:  

   employee(char *, long, float);  

   employee(char *, long);  

   void show_employee(void);     

private:  

   char name [64];  

   long employee_id;  

   float salary;  

}; 

employee::employee(char *name, long employee_id, float salary) 

{  

   strcpy(employee::name, name);  

   employee::employee_id = employee_id;  

   if (salary < 50000.0) employee::salary = salary;  

   else // dauSvebeli xelfasi  

      employee::salary = 0.0;  

} 

employee::employee(char *name, long employee_id) 

{  

   strcpy(employee::name, name);  
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   employee::employee_id = employee_id;  

   do 

   {  

    cout << "SeitaneT xelfasi " << name <<” saTvis”<<" 

50000-ze naklebi: ";  

   cin >> employee::salary;  

   }  

   while (salary >= 50000.0);  

} 

void employee::show_employee(void) 

{  

   cout << "TanamSromeli: " << name << endl;  

   cout << "TanamSromlis nomeri: " << employee_id << endl;  

   cout << "xelfasi: " << salary << endl;  

} 

void main(void) 

{  

   employee worker("Happy Jamsa", 101, 10101.0);  

   employee manager("Jane Doe", 102);  

   worker.show_employee();  

   manager.show_employee();  

system(“pause”); 

} 
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programis gaSvebisas gamova moTxovna: SeitaneT 

xelfasi Jane Doe - saTvis. xelfasis Setanis Semdeg 

gamova informacia orive TanamSromlis Sesaxeb. 

destruqtori 

destruqtori avtomaturad gaiSveba TiToeul 

jerze, rodesac programa anadgurebs obieqts.  

mocemuli momentisaTvis Tqven SegiZliaT SeqmnaT 

da gaanadguroT obieqtebi programis Sesrulebis 

momentSi. aseT SemTxvevebSi azri aqvs destruq-

toris gamoyenebas.  

destruqtori aris klasis funqcia-wevri, 

romelic avtomaturad gamoiZaxeba maSin, rodesac 

obieqti gamodis moqmedebis aredan: destruqtori 

moniSnavs aseTi obieqtis mier dakavebul 

mexsierebas, rogorc Tavisufals. destruqtoris 

dasaxeleba Sedgeba: ~˜(tilda) simbolosagan, 

romelsac mohyveba klasis dasaxeleba. destruq-

tori ar abrunebs mniSvnelobas da mas ara aqvs 

parametrebi. klasSi unda iyos aRwerili mxolod 

erTi destruqtori. destruqtorebis gadatvirTva 

daSvebuli ar aris.  

destruqtoris zogadi saxea: 

~class_name (void)  

{destruqtoris operatorebi} 
 

konstruqtorisgan gansxvavebiT Tqven ar 

SegiZliaT gadasceT parametrebi destruqtors. 

ganvsazRvroT destruqtori employee klasisaTvis: 
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void employee:: ~ employee(void ) 

{  

   cout << "obieqtis ganadgureba " << name <<”saTvis”<< 

endl;  

} 

mocemul SemTxvevaSi destruqtors ubralod 

gamoaqvs ekranze Setyobineba imis Sesaxeb, rom c++ 
anadgurebs obieqts.  programis dasrulebisas 

destruqtori avtomaturad gamoiZaxeba calkeuli 

obieqtisaTvis. ganvixiloT programa: 

#include <iostream.h> 

#include <string.h> 

#include <stdlib.h> 

 
class employee 

{  

public:  

   employee(char *, long, float);  

   ~employee(void);  

   void show_employee(void);  

   int change_salary(float);  

   long get_id(void);  

private:  

   char name [64] ;  

   long employee_id;  

   float salary;  

}; 

employee::employee(char *name, long employee_id, float salary) 
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{  

   strcpy(employee::name, name) ;  

   employee::employee_id = employee_id;  

   if (salary < 50000.0) employee::salary = salary;  

   else // dauSvebeli xelfasi  

   employee::salary= 0.0;  

} 

employee:: ~employee(void) 

{  

   cout << "obieqtis ganadgureba " << name <<" saTvis"<< 

endl;  

system("pause"); 

} 

void employee::show_employee(void) 

{  

   cout << "TamamSromeli: " << name << endl;  

   cout << "TanamSromlis nomeri: " << employee_id << endl;  

   cout << "xelfasi: " << salary << endl;  

} 

void main(void) 

{  

   employee worker("Happy Jamsa", 101, 10101.0);  

   worker.show_employee();  

system("pause"); 

} 

programis Sesrulebis Sedegad miviRebT: 
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TanamSromeli: Happy Jamsa 

TanamSromlis nomeri: 101 

xelfasi: 10101 

obieqtis ganadgureba  Happy Jamsa  saTvis 

rogorc xedavT programa avtomaturad iZaxebs 

destruqtors, destruqtoris funqciis yovelgvari 

cxadi gamoZaxebis gareSe.  

amdenad, rodesac programa daiwyebs mexsierebis 
ganawilebas obieqtebis SigniT Tqven aRmoaCenT, 
rom destruqtori moxerxebuli saSualebaa 
obieqtis ganadgurebisas mexsierebis ganTavisuf-
lebisaTvis.  

daskvna: 

 konstruqtori da destruqtori klasis specia-
luri funqciebia, romelTac programa avtoma-
turad iZaxebs obieqtis Seqmnis an ganadgurebis 
dros; 

 konstruqtors programa gamoiZaxebs TiToeul 

jerze obieqtis Seqmnisas. konstruqtors igive 

saxeli aqvs, rac klass; 

 konstruqtors ara aqvs dasabrunebeli mniSvne-

loba da saerTod igi ar unda mieTiTos; 

 rodesac Tqveni programa qmnis obieqts, mas 

SeuZlia gadasces parametrebi konstruqtors 

obieqtis gamocxadebis dros; 

 C++ ena konstruqtoris gadatvirTvis saSualebas 

iZleva da SesaZlebelia parametrebisaTvis 

gamoyenebul iqnas mniSvnelobebi dumiliT; 
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 umetesoba programebi konstruqtors iyenebs 

klasis monacem-elementebis inicializebisaTvis; 

 martivi programebi ar moiTxoven destruqtoris 

gamoyenebas; 

  destruqtori aris specialuri funqcia, 

romelsac programa iZaxebs avtomaturad 

TiToeul jerze obieqtis ganadgurebisas; 

 destruqtors aqvs igive saxeli rogorc klass, 

mxolod mis win iwereba tilda niSani; 

 destruqtori ar abrunebs mniSvnelobas da mas 

ara aqvs parametrebi. 

davaleba: SeqmeniT klasi studenti. Ria nawilSi 

iyos ori konstruqtori, pirvelis parametrebia: 

studentis gvari, piradi nomeri da saSualo qula, 

xolo meoresi: gvari da piradi nomeri. TviT es 

monacemebi gamoacxadeT daxurul nawilSi. SeqmeniT 

am klasis ori obieqti. pirvelis sami parametria, 

xolo meoresi ori. gamoitaneT informacia ekranze. 

programaSi gamoiyeneT destruqtori.  
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laboratoriuli samuSao 6 

Tema: operatorebis gadatvirTva 

operatoris gadatvirTva mdgomareobs opera-

toris azris SecvlaSi gansazRvrul klasTan misi 

gamoyenebisas.   mocemul samuSaoSi Tqven gansazRv-

ravT string klass da gadatvirTavT operator plus 

da minuss.  

daimaxsovreT Semdegi ZiriTadi sakiTxebi: 

 operatorebis gadatvirTva saWiroa Tqveni 

programis wakiTxvadobis gasaumjobeseblad, 

operatorebis gadatvirTva saWiroa maSin roca 

es amartivebs programis gaazrebas; 

 operatorebis gadasatvirTad programebi iyeneben 

gasaRebur sityvas operator; 

 operatoris xelaxali gansazRvrisas Tqven 

miuTiTebT funqcias, romelsac c++ iZaxebs 

TiToeul jerze, rodesac klasi iyenebs 

gadatvirTul operators. es funqcia Tavis mxriv 

asrulebs Sesabamis operacias; 

 Tu programa gadatvirTavs operators 

gansazRvruli klasisaTvis, maSin am operatoris 

azri icvleba mxolod miTiTebuli klasisaTvis, 

programis danarCeni nawili ganagrZobs am 

operatoris gamoyenebas misi standartuli 

operaciebis Sesasruleblad; 
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 c++ umetesi operatorebis gadatvirTvis 

saSualebas iZleva, garda oTxisa, romelic 

mocemulia cxrilSi(gv.50). 

plus da minus operatorebis gadatvirTva 

ganvixiloT magaliTi, sadac  gansazRvrulia  

string klasi. es klasi Seicavs erT monacem-elements, 

es aris simboloebis striqoni. garda amisa Seicavs 

ramdenime meTods: 

class string 

{  

public:  

   string(char *); // Конструктор  

   void str_append(char *);  

   void chr_minus(char);  

   void show_string(void);  

private:  

   char data[256] ;  

}; 
str_append  funqcia uzrunvelyofs klasis striqo-

nisaTvis miTiTebuli simboloebis damatebas. 

chr_minus amoagdebs striqonidan miTiTebuli 

simbolos yovel Sesvlas. ganvixiloT programa 

mTlianobaSi, sadac Seqmnilia ori obieqti, 

romelic warmoadgens simboloebis striqons: 

#include <iostream.h> 

#include <string.h> 

class string 

{  

public:  
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   string(char *); // konstruqtori 

   void str_append(char *);  

   void chr_minus(char);  

   void show_string(void);  

private:  

   char data[256] ;  

}; 

string::string(char *str) 

{  

   strcpy(data, str);  

} 

void string::str_append(char *str) 

{  

   strcat(data, str);  

} 

void string::chr_minus(char letter) 

{  

   char temp[256] ;  

   int i, j;  

   for (i = 0, j = 0; data[i]; i++) // es simbolo aucilebelia 
waiSalos?  
   if (data[i] != letter) // Tu ara mivaniWoT mas  temp  

   temp[j++] = data[i];  

   temp[j] = NULL; // temp  dasasruli 

//gadavakopiroT  temp-is Semadgenloba ukan data-Si  

   strcpy(data, temp);  

} 

void string::show_string(void) 

{  

   cout << data << endl;  

} 
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void main(void) 

{  

   string title( "vscavlobT programirebas  C++ enaze");  

   string lesson("operatorebis gdatvirTva");  

   title.show_string() ;  

   title.str_append(" me vscavlob!");  

   title.show_string();  

   lesson.show_string();  

   lesson.chr_minus('p') ;  

   lesson.show_string();  

   } 

rogorc vxedavT programa gamoiyenebs str_append 

funqcias striqonul cvlad title-saTvis 

simboloebis dasamateblad. programa gamoiyenebs 

chr_minus funqcias calkeuli “P” simbolos 

wasaSlelad lesson simboluri striqonidan. mocemul 

SemTxvevaSi programa iZaxebs funqciebs am 

operaciebis Sesasruleblad. Tu gamoviyenebT 

operatorebis gadatvirTvas, programa Seasrulebs 

identur operaciebs (+) da (-) operatorebis 

daxmarebiT.  

operatoris gadatvirTvisas gamoiyeneba 

operator  gasaReburi sityva, Tavisi prototipiT da 

funqciis gansazRvriT. ganvixiloT klasi, sadac 

gamoyenebulia  operator  gasaReburi sityva, raTa 

daeniSnos plus da minus operatorebi str_append da 

chr_minus funqciebs string klasis SigniT: 

class string 
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{  

public:  

   string(char *); // Конструктор  

   void operator +(char *);  

   void operator -(char); //klasis operatorebis 

gansazRvra 
   void show_string(void);  

private:  

   char data[256];  

}; 

rogorc xedavT klasi gadatvirTavs plus da minus 

operatorebs. rogorc vTqviT, rodesac klasi 

gadatvirTavs operators, man unda uCvenos funqcia, 

romelic realizebas ukeTebs operacias, romelic 

Seesabameba am operators.  plus operatoris 

SemTxvevaSi aseTi funqciis gansazRvras eqneba 

Semdegi saxe: 

void string::operator +(char *str) 

{  
   strcat(data, str);  

} 

rogorc xedavT, am funqciis gansazRvra ar Seicavs 

saxels, es klasis gadatvirTuli operatoria. am 

funqciis kodi darCa igive. ganvixiloT wina 

programa gadatvirTuli operatorebis gamoyenebiT: 

#include <iostream.h> 

#include <string.h> 

class string 
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{  

public:  

   string(char *); // konstruqtori 

   void operator +(char *);  

   void operator -(char);  

   void show_string(void);  

private: 

   char data[256] ;  

}; 

string::string(char *str) 

{  

   strcpy(data, str);  

} 

void string::operator +(char *str) 

{  

   strcat(data, str);  

} 

void string::operator -(char letter) 

{  

   char temp[256] ;  

   int i, j;  

   for (i = 0, j = 0; data[i]; i++) if (data[i]!= letter) temp[j++] = 

data[i];  

   temp[j] = NULL;  

   strcpy(data, temp);  

} 

void string::show_string(void) 
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{  

   cout << data << endl;  

} 

void main(void) 

{  

   string title( "vscavlobT programirebas  C++ enaze");  

   string lesson("operatorebis gadatvirTva");  

   title.show_string();  

   title + " me vscavlob!";  

   title.show_string() ;  

   lesson.show_string();  

   lesson - 'a';  

   lesson.show_string();  

} 

rogorc xedavT programa iyenebs gadatvirTul 
operatorebs: 

title + " me vscavlob!"; // daematos teqsti "me vscavlob!" 

lesson - 'a'; // waiSalos simbolo 'a' 

(SegaxsenebT, rom funqcia strcat, aRwerili string.h-Si, 

orparametriania. strcat(s1,s2) Sesrulebis Sedegad s2 

striqoni miuerTdeba s1-s da gadabmuli striqoni 

ganTavsdeba s1-Si, amasTan, s2 striqoni ar 

Seicvleba. cxadia, rom s1-is ganzomileba Tavidanve 

unda SeirCes ise, rom SerwymiT miRebuli axali 

striqoni daetios s1-is mexsierebaSi.) 
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cxrilSi moyvanilia operatorebi, romlebic ar 

gadaitvirTeba: 

operatori daniSnuleba magaliTi 
. elementis amorCeva object.member 

.* elementze 
mimTiTebeli 

object.*member 

: : xedvis ares 
nebarTva 

classname::member 

? : pirobis operatori c=(a>b)?a:b; 

operatorebis gadatvirTva aris SesaZlebloba, 

raTa operators mieniWos axali arsi gansazRvrul 

klasSi misi gamoyenebisas.  

daskvna: 

 operatoris gadatvirTvisaTvis unda gansazRv-

roT klasi, romelsac daeniSneba es operatori; 

 operatoris gadatvirTva moqmedebs mxolod im 

klasisaTvis, romelSic igi ganisazRvreba; 

 klasis operatoris gadatvirTvisaTvis gamoiye-

neba gasaReburi sityva operator  klasis meTodis 

gansazRvrisaTvis, romelsac C++ iZaxebs 

TiToeul jerze, rodesac klasis cvladi 

gamoiyenebs am operators.  
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laboratoriuli samuSao 7 

Tema: statikuri funqciebi da monacem-

elementebi 

aqamde ganxilul masalaSi Cven mier Seqmnil 

calkeul obieqts hqonda Tavisi monacemTa nakrebi. 

SeiZleba iyos situaciebi, rodesac erTidaimave 

klasis obieqtebma erToblivad unda gamoiyenon 

erTi an ramdenime monacem-elementi. magaliTad 

vwerT xelfasis programas, romelic ikvlevs 

samuSao dros 1000 TanamSromlisaTvis.   

sadabegvro ganakveTis gansazRvrisaTvis programam 

unda icodes piroba, romelSic muSaobs TiToeuli 

TanamSromeli. davuSvaT amisaTvis gamoiyeneba 

cvladi klasi state_of_work. Tu yvela 

TanamSromeli muSaobs erTnair pirobebSi, 

programas SeuZlia erToblivad gamoiyenos es 

monacemebi employee tipis yvela obieqtisaTvis. 

amdenad, Tqveni programa moiSorebs ra erTnairi 

informaciis 999 asls, Seamcirebs mexsierebis 

saWiro raodenobas. klasis elementis erToblivi 

gamoyenebisaTvis Tqven es elementi unda 

gamoacxadoT rogorc static(statikuri).  

masalaSi Tqven SeiswavliT Semdegi ZiriTad 

koncefciebs: 

 C++ saSualebas iZleva gvqondes erTnairi tipis 

obieqtebi, romlebic erToblivad iyeneben 

klasis erT an ramdenime elements; 
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 Tu Tqveni programa mianiWebs mniSvnelobas 

erToblivad gamosayenebel elements, maSin am 

klasis yvela obieqti maSinve miiRebs wvdomas am 

axal mniSvnelobaze; 

 klasis erToblivad gamosayenebeli monacem- 

elementis Sesaqmnelad klasis saxelis win unda 

daweroT gasaReburi sityva static; 

 mas Semdeg rac programa klasis elements 

gamoacxadebs rogorc static-s, man unda 

gamoacxados globaluri cvladi(klasis 

gansazRvris gareT), romelic Seesabameba klasis 

am  erToblivad gamosayenebel elements;  

 Tqvens programas SeuZlia gamoiyenos gasaReburi 

sityva static, raTa klasis meTodi gaxdes 

gamoZaxebadi maSinac ki, roca programas 

SesaZloa jer kidev ara aqvs gamocxadebuli 

mocemuli klasis romelime obieqti.  

monacem elementebis erToblivi gamoyeneba 

gamovacxadoT elementebi, rogorc sajaro an 

kerZo da Semdeg tipis win davuweroT gasaReburi 

sityva static: 
private:  

static int shared_value; 

klasis gamocxadebis Semdeg elementi unda 

gamocxaddes rogorc cvladi klasis gareT, 

rogorc qvemoT aris mocemuli: 
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int class_name::shared_value; 

ganvixiloT programa, romelic gansazRvravs 

book_series klass, erToblivad gamoyenebuli 

elementia – page_count, romelic erTnairia yvela 

obieqtisaTvis (wignisaTvis). Tu programa cvlis am 

elementis mniSvnelobas, cvlileba maSinve aisaxeba 

klasis yvela obieqtSi: 

#include <iostream.h> 

#include <string.h> 

#include <stdlib.h> 

class book_series 

{  

public:  

   book_series(char *, char *, float);  

   void show_book(void);  

   void set_pages(int) ;  

private:  

   static int page_count;  

   char title[64];  

   char author[ 64 ];  

   float price;  

}; 

int book_series::page_count; 

void book_series::set_pages(int pages) 

{  

   page_count = pages;  

} 
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book_series::book_series(char *title, char *author, 

float price) 

{  

   strcpy(book_series::title, title);  

   strcpy(book_series::author, author);  

   book_series::price = price;  

} 

void book_series:: show_book (void) 

{  

   cout << "saTauri: " << title << endl;  

   cout << "avtori: " << author << endl;  

   cout << "fasi: " << price << endl;  

   cout << "gverdebi: " << page_count << endl;  

} 

void main(void) 

{  

   book_series programming( "vscavlobT 

programirebas C++ enaze", "Jamsa", 22.95);  

   book_series word( "vscavlobT muSaobas Word 

sistemaSi", "Wyatt", 19.95);  

   word.set_pages(256);  

   programming.show_book ();  

   word.show_book() ;  

   cout << endl << "cvlileba page_count " << endl;  

   programming.set_pages(512);  

   programming.show_book();  

   word.show_book(); system(“pause”); 

} 
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rogorc xedavT, klasi page_count  elements 

acxadebs, rogorc static int tips. klasis 

gansazRvrisTanave programa page_count  elements 

acxadebs rogorc globalur cvlads. rodesac 

programa cvlis page_count elements, cvlileba 

maSinve aisaxeba book_series klasis yvela obieqtSi.  

elementebis gamoyeneba public static atributebiT, 

Tu obieqtebi ar arseboben 

SeiZleba iyos situaciebi, rodesac programas 

jer kidev ar Seuqmnia obieqti, magram saWiroa 

elementis gamoyeneba. elementis gamoyenebisaTvis 

programam unda gamoacxados igi rogorc public  da 

static. magaliTad, Semdegi programa iyenebs page_count  

elements book_series klasidan, maSinac ki Tu am 

klasis obieqtebi ar arsebobs: 

#include <iostream.h> 

#include <string.h> 

#include <stdlib.h> 

class book_series 

{  

public:  

   static int page_count;  

private:  

   char title [64];  

   char author[64];  

   float price;  

}; 

int book_series::page_count; 
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void main(void)  

{  

   book_series::page_count = 256;  

   cout << "page_count –is mimdinare mniSvneloba 

tolia " << book_series::page_count << 

endl; system(“pause”); 

} 

am SemTxvevaSi, radgan klasi gansazRvravs 

page_count  elements rogorc Rias(sajaros), 

programas SeuZlia mimarTos am elements maSinac 

ki, Tu book_series  klasis obieqtebi ar arseboben.  

statikuri funqcia-elementebis gamoyeneba 

Tu Cven SevqmniT statikur meTods, programa 

gamoiZaxebs am meTods maSinac ki Tu obieqtebi ar 

aris Seqmnili. magaliTad, Tu klasi Seicavs 

meTods, romelic SeiZleba gamoyenebul iqnas 

klasis gareT monacemebisaTvis, es meTodi SeiZleba 

warmoadginoT statikuri saxiT.  

ganvixiloT programa sadac Seqmnilia klasi 

menu, romelSic sajaro nawilSi gamocxadebulia 

teqstis gamotanis text_screen meTodi, klass ara aqvs 

obieqti, magram programa am meTods gamoiyenebs: 

#include <iostream.h> 

#include<stdlib.h> 

class menu 

{  

public:  

   static void text_screen(void);  

 // aq SeiZleba iyos sxva meTodebic  

private:  
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   int number_of_menu_options;  

}; 

void menu::text_screen(void) 

{  

   cout << “ekranze teqstis gamotana";  

} 

void main(void) 

{  

   menu::text_screen(); system(“pause”); 

} 

rogorc xedavT, Tu klasi Seicavs meTods, 

romelsac Tqven moindomebT gamoiyenoT klasis 

obieqtis gareSe, misi prototipis win ganaTavseT 

gasaReburi sityva – static da es meTodi gamoacxadeT, 

rogorc sajaro: 

public:  

static void text_screen(void); 

aseTi funqciis gamoZaxebisaTvis programis SigniT 

gamoiyeneT globaluri nebarTvis operatori, 

rogorc qvemoT aris naCvenebi: 

menu::text_screen(); 

daskvna: 

 rodesac Tqven gamoacxadebT klasis elements 

static saxiT, maSin aseTi elementi SeiZleba 

gamoyenebul iqnas mocemuli klasis yvela 
obieqtis mier; 
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 mas Semdeg roca Tqvens programaSi klasis 

elements gamoacxadebT static saxiT, klasis 

gansazRvris gareT unda gamocxaddes globa-

luri cvladi, romelic Seesabameba klasis 

erToblivad gamoyenebad elements; 

 Tu Tqven acxadebT elements, rogorc public da 

static, Tqven programas SeuZlia gamoiyenos aseTi 

elementi maSinac ki, Tu mocemuli klasis 

obieqtebi ar arseboben.  am elementze 

mimarTvisaTvis unda iqnas gamoyenebuli 

globaluri nebarTvis operatori, magaliTad: 

class_name::member_name; 

 Tu gamoacxadebT saerTo statikur funqcia-

elements Tqven programas SeuZlia gamoiZaxos es 

funqcia, maSinac ki, Tu am klasis obieqtebi ar 

arseboben. mocemuli funqciis gamosaZaxeblad 

programam unda gamoiyenos globaluri 

nebarTvis operatori, magaliTad: 
  menu::text_screen(). 

davaleba: gansazRvreT klasi TanamSromeli, 

monacemebiT: gvari, Tanamdeboba, muSaobis staJi. 

erToblivad gamoyenebuli elementi iyos xelfasi, 

SeqmeniT am klasis ori obieqti. programam 

gamoitanos monacemebi orive obieqtisaTvis. Semdeg 

programam Secvalos saerTo elementis mniSvneloba 

da kvlav gamoitanos monacemebi. gaaanalizeT 

programis muSaobis Sedegebi. programaSi daamateT 

statikuri funqcia da gamoiZaxeT mTavari 

funqciidan. 
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laboratoriuli samuSao 8 

Tema: memkvidreobiToba. 

 martivi memkvidreobiTobis magaliTebi 

obieqtze orientirebuli daprogramebis mizani 

mdgomareobs Tqven mier Seqmnili klasis 

ganmeorebiT gamoyenebaSi, rac ekonomias gaukeTebs  

Tqvens dros da Zalisxmevas. Tu Tqven ukve SeqmeniT 

raime klasi, SesaZlebelia iyos situaciebi, rom 

axal klass sWirdebodes ukve arsebuli klasis 

bevri an sulac yvela Tavisebureba da saWiroa 

daematos mxolod erTo an ramdenime monacem- 

elementi an funqcia. aseT SemTxvevaSi C++ 

saSualebas iZleva Seiqmnas axali obieqti ukve 

arsebuli obieqtis maxasiaTeblebis gamoyenebiT. 

sxva sityvebiT rom vTqvaT  axali klasi iqneba 

ukve arsebuli klasis memkvidre.  

mocemul masalaSi Tqven SeiswavliT Semdeg 

ZiriTad koncefciebs: 

  Tu programa gamoiyenebs memkvidreobiTobas, 

maSin axali klasis warmoqmnisaTvis saWiroa 

sabazo klasi, anu axali klasi xdeba sabazo 

klasis elementebis memkvidre; 

 warmoebuli klasis elementebis iniciali-

zaciisaTvis Tqvenma programam unda gamoiZaxos 

sabazo da warmoebuli klasebis konstruqtorebi; 

 operator wertilis gamoyenebiT programa 

mimarTavs sabazo da warmoebuli klasebis 

elementebs; 
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 damatebiT C++ warmoadgens protected(dacul) 

elementebs, romlebic misawvdomia sabazo da 

warmoebuli klasebisaTvis; 

 saxelebis konfliqtis Tavidan asacileblad 

Tqven programas SeuZlia gamoiyenos globaluri 

nebarTvis operatori, romlis winac miTiTebuli 

iqneba sabazo an warmoebuli klasis saxeli. 

memkvidreobiToba aris obieqtze orienti-

rebuli daprogramebis fundamenturi koncefcia.  

davuSvaT gvaqvs employee sabazo klasi: 

class employee 

{  

public:  

   employee(char *, char *, float);  

   void show_employee(void);  

private:  

   char name[64];  

   char position[64];  

   float salary;  

}; 

davuSvaT programas sWirdeba  manager klasi, 

romelic amatebs   employee klasSi Semdeg mona-

cemebs: 

float annual_bonus;  

char company_car[64];  

int stock_options; 
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aseT SemTxvevaSi programas SeuZlia airCios 

ori varianti: pirveli – programa Seqmnis axal 

manager klass, sadac dublirebuli iqneba employee 

klasis mravali elementi, meore – programa qmnis 

manager klass employee sabazo klasidan, riTac 

mcirdeba programis moculobac da ar moxdeba 

kodis dublireba Tqveni programis SigniT. am 

klasis gansazRvrisaTvis unda daweroT gasaReburi 

sityva class, Semdeg  saxeli manager, ori wertili da 

saxeli  employee, rogorc qvemoT aris naCvenebi: 

 class manager : public employee { 

// aq ganisazRvreba elementebi}; 

gasaReburi sityva public, romelic win uZRvis  

employee klass, uCvenebs, rom employee klasis 

saerTo elementebi agreTve saerToa manager 

klasSic. qvemoT warmodgenilia manager klasis 

Seqmnis operatorebi: 

class manager : public employee 

{  

public:  

   manager(char *, char *, char *, float, float, int);  

   void show_manager(void);  

private:  

   float annual_bonus;  

   char company_car[64];  

   int stock_options;  

}; 
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sabazo klasis kerZo elementebi warmoebuli 

klasisaTvis misawvdomia mxolod sabazo klasis 

funqciebiT.  

ganvixiloT programa: 

#include <iostream.h> 

#include <string.h> 

class employee 

{  

public:  

   employee(char *, char *, float);  

   void show_employee(void);  

private:  

   char name [ 64 ];  

   char position[64];  

   float salary;  

}; 

employee::employee(char *name, char *position,float salary) 

{  

   strcpy(employee::name, name);  

   strcpy(employee::position, position);  

   employee::salary = salary;  

} 

void employee::show_employee(void) 

{  

   cout << "saxeli: " << name << endl;  

   cout << "Tnamdeboba: " << position << endl;  
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   cout << "xelfasi: " << salary << endl;  

} 

class manager : public employee // manager klasis Seqmna 
sabazo employee klasidan 

{  

public:  

   manager(char *, char *, char *, float, float, int);  

   void show_manager(void);  

private:  

   float annual_bonus;  

   char company_car[64];  

   int stock_options;  

}; 

manager::manager(char *name, char *position, char *company_car, 

float salary, float bonus, int stock_options) : employee(name, 

position, salary) 

{  

   strcpy(manager::company_car, company_car) ;  

   manager::annual_bonus = bonus ;  

   manager::stock_options = stock_options;  

} 

void manager::show_manager(void) 

{  

   show_employee();  

   cout << "firmis manqana: " << company_car << endl;  

   cout << "yovelwliuri premia:" << annual_bonus << endl;  

   cout << "safondo opcia: " << stock_options << endl;  

} 
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void main(void) 

{  

   employee worker("BeriZe Noe", "programisti", 35000);  

   manager boss("SaxvaZe Miriani", "vice-prezidenti ", "Lexus", 

50000.0, 5000, 1000);  

   worker.show_employee() ;  

   boss.show_manager();  

} 

yuradReba miaqcieT manager konstruqtors. rodesac 

qmniT axal klass sabazo klasidan, warmoebuli 

klasis konstruqtorma unda gamoiZaxos sabazo 

klasis konstruqtori, risTvisac warmoebuli 

klasis konstruqtoris Semdeg ganaTavseT ori 

wertili, Semdeg miuTiTeT sabazo klasis 

konstruqtori moTxovnili parametrebiT: 

 manager::manager(char *name, char *position, char 

*company_car, float salary, float bonus, int stock_options) 

: employee(name, position, salary) //sabazo klasis 

konstruqtori 

{  

strcpy(manager::company_car, company_car);  

manager::annual_bonus = bonus;  

manager::stock_options = stock_options;  

} 

miaqcieT yuradReba, rom show_manager funqcia 

iZaxebs show_employee funqcias, romelic aris 

employee klasis elementi. ramdenadac manager klasi 
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aris employee klasidan warmoebuli, manager klass 

SeuZlia mimarTva  employee klasis sajaro 

elementebze iseve rogorc yvela elemeneti 

gansazRvruli rom yofiliyo  manager klasis 

SigniT. 

magaliTi. programa qmnis library _card klass book 

klasidan: 

#include <iostream.h> 

#include <string.h> 

class book 

{  

public:  

   book(char *, char *, int);  

   void show_book(void);  

private:  

   char title [64];  

   char author[64];  

   int pages;  

}; 

book::book(char •title, char *author, int pages) 

{  

   strcpy(book::title, title);  

   strcpy(book::author, author);  

   book::pages = pages;  

} 

void book::show_book(void) 
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{  

   cout << "dasaxeleba: " << title << endl;  

   cout << "avtori: " << author << endl;  

   cout << "gverdebi: " << pages << endl;  

} 

class library_card : public book 

{  

public:  

   library_card(char *, char *, int, char *, int);  

   void show_card(void) ;  

private:  

   char catalog[64];  

   int checked_out;  

}; 

library_card::library_card(char *title, char *author, int pages, char 

*catalog, int checked_out) : book(title, author, pages) 

{  

   strcpy(library_card::catalog, catalog) ;  

   library_card::checked_out = checked_out;  

} 

void library_card::show_card(void) 

{  

   show_book() ;  

   cout << "katalogi: " << catalog << endl;  

   if (checked_out) cout << "statusi: Semowmebuli" << endl;  

   else cout << "statusi: Tavisufali" << endl;  

} 

void main(void) 
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{  

   library_card card( "vscavlobT programirebas C++ enaze", 

"Jamsa", 272, "101СРР", 1);  

   card.show_card();  

} 

rogorc wina magaliTSi, miaqcieT yuradReba, rom  

library _card  konstruqtori iZaxebs book klasis 

konstruqtors, book klasis elementebis 

inicializaciisTvis. aseve, miaqcieT yuradReba  

book klasis show_book funqcia-elementis gamoyenebas 

show_card funqciaSi. ramdenadac library_card klasi 

memkvidreobs book klasis meTodebs, show_card 

funqcias SeuZlia gamoiZaxos show_book meTodi 

operator wertilis daxmarebis gareSe, TiTqos es 

meTodi yofiliyos library _card  klasis meTodi.  

ra aris daculi elementebi 

rogorc viciT, warmoebul klasis SeuZlia 

mimarTos sabazo klasis saerTo elementebs, 

TiTqos isini gansazRvruli iyos warmoebul 

klasSi. meores mxriv warmoebul klass pirdapir 

ar SeuZlia mimarTos sabazo klasis kerZo 

elementebs. amisaTvis man unda gamoiyenos sabazo 

klasis funqciebi. sabazo klasis daculi 

elementebs uWiravT Sualeduri mdgomareoba  

sajarosa da kerZos Soris. Tu elementi aris 

daculi, warmoebuli klasis obieqtebi mas 

mimarTaven rogorc sajaros. Tqveni programis 
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danarCeni nawilisaTvis daculi elementebi iqneba 

iseve rogorc kerZo.  

qvemoT gansazRvrulia book klasi, romelic 

iyenebs  protected Wdes, raTa book klasidan 

warmoebul klass neba daerTos mimarTos title, author 

da pages elementebs pirdapir, wertilis gamoyenebiT: 

class book 

{  

public:  

   book(char *, char *, int) ;  

   void show_book(void) ;  

protected:  

   char title [64];  

   char author[64];  

   int pages;  

}; 

rogorc SeamCnieT memkvidreobiToba amartivebs 

programirebas im SemTxvevaSi, Tu warmoebul 

klasebs SeuZliaT mimarTon sabazo klasis 

elementebs operator wertiliT.  aseT SemTxvevaSi 

programas SeuZlia gamoiyenos klasis daculi 

elementebi. warmoebul klass SeuZlia mimarTos 

sabazo klasis dacul elementebs pirdapir, 

operator wertilis gamoyenebiT. mxolod 

programis danarCen nawils SeuZlia mimarTos 

dacul elementebs  mxolod am klasis funqciebiT.  
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saxelTa konfliqtis problemis gadawyveta 

erTi klasidan meore klasis Seqmnis dros 

SesaZlebelia gvqondes situaciebi, rodesac 

warmoebul klasSi  elementis saxeli igivea, rac 

sabazo klasSi. magaliTad klasi book  da library_card 

iyenebs price elements. book   klasSi price elements 

Seesabameba wignis gasayidi fasi 22.95. library_card 

klasSi price SeiZleba Seicavdes biblioTekis 

fasdaklebas, magaliTad 18.50. davuSvaT show_card 

funqciam unda gamoitanos orive fasi. maSin man 

unda gamoiyenos Semdegi operatorebi: 

cout << "biblioTekis fasi" << price << endl;  

cout << "gasayidi fasi:" << book::price << endl; 

daskvna: 

 memkvidreobiToba aris arsebuli sabazo 
klasidan axali klasis warmoebis  unari; 

 warmoebuli klasi aris axali klasi, xolo 
sabazo klasi -  arsebuli klasi; 

 rodesac Tqven qmniT sxva klass sabazo 
klasidan, warmoebuli klasi xdeba sabazo 
klasis elementebis memkvidre; 

 sabazodan axali klasis warmoqmnisTvis 
warmoebuli klasis gansazRvra daiwyeT class 

gasaReburi sityviT, romelsac mosdevs klasis 
saxeli, ori wertili da sabazo klasis saxeli, 
magaliTad class dalmatian:dog; 

 warmoebul klass SeuZlia mimarTos sabazo 

klasis saerTo elementebs ise rogorc Tavisive 

klasis elementebs. sabazo klasis kerZo 
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monacemebze wvdomisaTvis warmoebuli klasi 

iyenebs sabazo klasis funqciebs; 

 warmoebuli klasis konstruqtorSi programam 
unda gamoiZaxos sabazo klasis konstruqtori 
warmoebuli klasis konstruqtoris saTauris 
Semdeg ori wertilis, sabazo klasis 
konstruqtoris saxelis da Sesabamisi paramet-
rebis miTiTebiT; 

 raTa warmoebuli klasisaTvis uzrunvelyofil 
iqnas sabazo klasis gansazRvrul elementebze 
pirdapiri wvdoma da amave dros es elementebi 
daculi iyos programis danarCeni nawilisTvis, 

C++ uzrunvelyofs klasis  protected (dacul) 
elementebs. warmoebul klass SeuZlia mimarTos 
sabazo klasis dacul elementebs rogorc 
sajaros. programis danarCeni nawilisTvis 
daculi elementebi kerZos eqvivalenturia; 

 Tu warmoebul da sabazo klasSi aris 
elementebi erTnairi saxelebiT, maSin warmoe-

buli klasis  funqciis SigniT C++ gamoiyenebs 
warmoebuli klasis elementebs. Tu warmoebuli 
klasis funqciebs sWirdebaT sabazo klasis 
elementebze mimarTva, unda gamoiyenoT 
globaluri nebarTvis operatori, magaliTad 
base_class::member  

davaleba: SeqmeniT klasi bakalavri monacemebiT: 

gvari, fakulteti, dagrovebuli kreditebis 

raodenoba. SeqmeniT misi memkvidre klasi: 

magistranti, romelsac damatebiT eqneba ori 

monacemi: bakalavriatis kvalifikacia da swavlebis 

weli. SeqmeniT am klasebis TiTo obieqti  da 

gamoitaneT informacia studentebis Sesaxeb. 
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laboratoriuli samuSao 9 

Tema: mravlobiTi memkvidreobiToba 

C++ enaSi SesaZlebelia Seiqmnas klasi 

ramdenime sabazo klasisgan. rosdesac klasi 

memkvidreobas iRebs ramdenime klasisgan unda 

gamoviyenoT mravlobiTi memkvidreobiToba.  

mocemul masalaSi SeiswavliT Semdeg ZiriTad 

koncefciebs: 

 Tu Tqven qmniT klass ramdenime sabazo 

klasisgan, maSin miiRebT mravlobiTi 

memkvidreobis upiratesobas; 

 mravlobiTi memkvidreobis dros warmoebuli 

klasi miiRebs ori an meti klasis atributebs; 

 mravlobiTi memkvidreobiTobis gamoyenebisas 

klasis SeqmnisaTvis warmoebuli klasis 

konstruqtorma unda gamoiZaxos yvela sabazo 

klasis konstruqtori; 

  warmoebuli klasidan axali klasis Seqmnisas 

Tqven qmniT memkvidreobiTobis ierarqias(klasTa 

ierarqias). 

mravlobiTi memkvidreoba obiqtze orientirebuli 

daprogramebis mZlavri instrumentia. 

martivi magaliTi: 

davuSvaT gvaqvs klasi computer_screen: 

class computer_screen 

{  

public:  
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   computer_screen(char *, long, int, int);  

   void show_screen(void);  

private:  

   char type[32] ;  

   long colors;  

   int x_resolution;  

   int y_resolution;  

}; 

davuSvaT gvaqvs, agreTve, klasi mother_board: 

class mother_board 

{  

public:  

   mother_board(int, int, int);  

   void show_mother_board(void);  

private:  

   int processor;  

   int speed;  

   int RAM;  

}; 

am ori klasis gamoyenebiT SeiZleba avagoT klasi 

computer, rac naCvenebia qvemoT: 

class computer : public computer_screen, public mother_board 

{  

public:  

   computer(char *, int, float, char *, long, int, int, int, int, int);  

   void show_computer(void);  

private:  

   char name[64];  
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   int hard_disk;  

   float floppy;  

}; 

rogorc xedavT es klasi uCvenebs Tavis sabazo 

klasebs  ori wertilis Semdeg, romelic mosdevs 

computer klasis saxels: 

class computer : public computer_screen, public 

mother_board//sabazo klasebi 

qvemoT warmodgenilia programa sruli saxiT: 

#include <iostream.h> 

#include <string.h> 

#include<stdlib> 

class computer_screen 

{  

public:  

   computer_screen(char *, long, int, int);  

   void show_screen(void);  

private:  

   char type[32];  

   long colors;  

   int x_resolution;  

   int y_resolution;  

}; 

computer_screen::computer_screen(char *type, long colors, int 

x_res, int y_res) 

{  

   strcpy(computer_screen::type, type);  
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   computer_screen::colors = colors;  

   computer_screen::x_resolution = x_res;  

   computer_screen::y_resolution = y_res;  

} 

void computer_screen::show_screen(void) 

{  

   cout << "ekranis tipi: " << type << endl;  

   cout << "ferebi: " << colors << endl;  

   cout << "dashveba: " << x_resolution << " X " << y_resolution 

<< endl;  

} 

class mother_board 

{  

public:  

   mother_board(int, int, int);  

   void show_mother_board(void);  

private:  

   int processor;  

   int speed;  

   int ram;  

}; 

mother_board::mother_board(int processor, int speed, int ram) 

{  

   mother_board::processor = processor;  

   mother_board::speed = speed;  

   mother_board::ram = ram;  

} 

void mother_board::show_mother_board(void) 
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{  

   cout << "procesori: " << processor << endl;  

   cout << "sixSire: " << speed << "МH" << endl;  

   cout << "operatiuli: " << ram << " МВ" << endl;  

} 

class computer : public computer_screen, public mother_board 

{  

public:  

   computer(char *, int, float, char *, long, int, int, int, int, int);  

   void show_computer (void);  

private:  

   char name [64];  

   int hard_disk;  

   float floppy;  

}; 

computer::computer(char *name, int hard_disk, float floppy, char 

*screen, long colors, int x_res, int y_res, int processor, int speed, int 

ram) : computer_screen(screen, colors, x_res, y_res), 

mother_board(processor, speed, ram) 

{  

   strcpy(computer::name, name);  

   computer::hard_disk = hard_disk;  

   computer::floppy = floppy;  

} 

void computer::show_computer(void) 

{  

   cout << "tipi: " << name << endl;  

   cout << "myari diski: " << hard_disk << "GB" << endl;  
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   cout << "moqnili diski: " << floppy << "МВ" << endl;  

   show_mother_board();  

   show_screen();  

} 

void main(void) 

{  

   computer my_pc("Compaq", 212, 1.44, "SVGA", 16000000, 640, 

480, 486, 66, 8);  

   my_pc.show_computer(); system(“pause”); 

} 

Tu Tqven gaaanalizebT computer klasis konstruq-
tors aRmoaCenT, rom igi iZaxebs mother_board da 
computer_screen klasebis konstruqtorebs, rogorc 
naCvenebia qvemoT: 

computer::computer(char *name, int hard_disk, float floppy, char 

*screen, long colors, int x_res, int y_res, int processor, int speed, int 

RAM) : computer_screen(screen, colors, x_res, y_res), 

mother_board(processor, speed, RAM) 

klasTa ierarqiis ageba 

zogjer saWiroa Seiqmnas klasi, im klasisgan, 

romelic Tavis mxriv warmoebulia ramdenime 

sabazo klasisgan. magaliTad Cven gvWirdeba 

computer klasi gamoviyenoT sabazod da SevqmnaT 

axali klasi workstation: 

class work_station : public computer 
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{  

public:  

   work_station (char *operating_system, char *name, int hard_disk, 

float floppy, char *screen, long colors, int x_res, int       y_res, int 

processor, int speed, int RAM);  

   void show_work_station(void);  

private:  

   char operating_system[64];  

}; 

work_station klasis konstruqtori ubralod iZaxebs 

computer klasis konstruqtors, romelic  Tavis 

mxriv iZaxebs computer_screen da mother_board 

konstruqtorebs: 

work_station::work_station( char *operating_system, char *name, 

int hard_disk, float floppy, char *screen, long colors, int    x_res, int 

y_res, int processor, int speed, int RAM) : computer (name, 

hard_disk, floppy, screen, colors, x_res, y_res,    processor, speed, 

RAM) 

{  

   strcpy(work_station::operating_system, operating_system);  
} 

mocemul SemTxvevaSi computer klasi gamodis sabazo 

klasis rolSi. mxolod, rogorc iciT igi iyo 

warmoebuli computer_screen da mother_board klase-

bidan. Sesabamisad work_station klasi memkvidreobad 
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miiRebs samive klasis Tvisebebs. axali klasebis 

`dabadebas~ mivyavarT klasebis ierarqiamde, 

rogorc naCvenebia naxazze: 

 

daskvna: 

 mravlobiTi memkvidreobiToba aris unari 

warmoebul klass gadaeces ramdenime sabazo 

klasis maxasiaTeblebi; 

 axali memkvidre klasis Seqmnisas axali klasis 

saxelis Semdeg unda daisvas ori wertili da 

mieTiTos sabazo klasebis saxelebi, romelic 

gamoyofilia mZimeebiT, magaliTad: class cabbit : 

public cat, public rabbit; 

 warmoebuli klasis konstruqtoris gansazRv-

risas unda gamoiZaxoT yvela sabazo klasis 

konstruqtorebi, saWiro parametrebis gadacemiT; 
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 warmoebuli klasidan SeiZleba axali klasis 

Seqmna. amgvarad Cveni programa Seqmnis klasTa 

ierarqias.  

davaleba: SeqmeniT klasi bakalavri monacemebiT: 

gvari, fakulteti, dagrovebuli kreditebis 

raodenoba. SeqmeniT misi memkvidre klasi: 

magistranti, romelsac damatebiT eqneba ori 

monacemi: bakalavriatis kvalifikacia da swavlebis 

weli. SeqmeniT magistrantis memkvidre klasi 

doqtoranti, romelsac damatebiT eqneba ori 

monacemi: magistrantis kvalifikacia da 

gamoqveynebuli statiebis raodenoba. SeqmeniT am 

klasebis TiTo obieqti  da gamoitaneT informacia 

studentebis Sesaxeb. 
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laboratoriuli samuSao 10 

Tema: sajaro memkvidreobiTobis magaliTebi. 

kerZo da daculi memkvidreobiToba 

rogorc wina masalaSi ganvixileT arsebuli 

klasis safuZvelze Seqmnil klass ewodeba 

warmoebuli an memkvidre klasi, xolo im klass, 

romlis safuZvelze Seiqmna axali, uwodeben – 

sabazos an winapar klass. yoveli memkvidre klasi 

TviTon SeiZleba gaxdes sabazo klasi momavali 

memkvidre klasebisTvis. martivi memkvidreobiTobis 

dros warmoebuli klasi miiReba mxolod erTi 

sabazo klasis safuZvelze. rTuli memkvidreo-

biTobis SemTxvevaSi warmoebuli klasi iqmneba 

ramdenime klasis safuZvelze. memkvidreobiTobis 

meqanizmis gamoyenebiT aigeba rTuli ierarqiuli 

struqturebi.  

is faqti, rom Circle klasi warmoiSva Point 

klasis safuZvelze aRiniSneba Semdegi saxiT: 

class Circle : public Point{ ……..}; 

amas ewodeba Ria memkvidreobiToba (Public 

inheritance).   

protected(daculi) wvdomis reJimi Semotanilia 

memkvidreobiTobasTan dakavSirebiT.  sajaro 

memkvidreobiTobis dros sabazo klasis sajaro da 

dacul elementebs memkvidre klasis obieqtebi 

mimarTaven rogorc sajaros, xolo sabazo klasis 

daculi elementebi programis sxva nawilisaTvis 

aris rogorc kerZo elementebi.  sabazo klasis 
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kerZo elementebze memkvidre klass pirdapiri 

wvdoma ara aqvs, maTze   mimarTva SeuZlia mxolod 

sabazo klasis funqciebs.  

zemoaRniSnuli sakiTxebis ganmtkicebisaTvis 

ganvixiloT magaliTi: 

#include<iostream> 

class base {  //sabazo klasi 

 public: 

int get_i(); 

  int get_j(); 

  void set_ij(int, int); 

  void show(); 

 private: 

  int i, j;}; 

class derived : public base   // warmoebuli klasi 

 {  public: 

 void make_k(); 

 void show(); 

private: 

 int k; 

}; 

//realizebis nawili 

int base::get_i() {return i;} 

int  base:: get_j(){return j;} 

void base::set_ij(int a, int b)  {i=a; j=b;} 

void base::show() {cout<<”i=”<<i<<” j=”<<j;} 

void derived ::make_k(){k=get_i()*get_j();} 

void derived::show() {base::show(); 

cout<<”k=”<<k<<endl;} 

main() 
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{ 

base b; 

  b.set_ij(2,3); 

 cout<<”Object  b of  base class: “; b.show(); 

derived d; 

  d.set_ij(5,6);  d.make_k(); 

  cout<<”\n\nObject d of derived class:”; d.show(); 

} 

programis Sedegi: 

 Object  b of  base class:  i=2 j=3 

  Object d of derived class: i=5 j=6 k=30 

derived klasi aris base klasis memkvidre da 

miiReba Ria(sajaro) memkvidreobiTobiT: 

 class derived : public base   {…..}; 

base klasis yvela elementi memkvidreobiT 

gadaecema derived klass. es niSnavs, rom derived 

klasis Ria interfeisi Seicavs base klasis Ria 

funqcia-wevrebs: get_i, get_j, set_ij  da show (anu 

funqciebis gamoyeneba SeuZliaT  derived klasis 

obieqtebs da sakuTar funqcia-wevrebs: make_k  da 

show. garda amisa derived klasis obieqti xasiaTdeba 

monacemebiT i, j da k. 

base klasis monacemebi i da  j  aRwerilia 

rogorc klasis private(kerZo) wevrebi. amitom 

warmoebul derived klasSi maTze pirdapiri wvdoma 

akrZalulia, iseve rogorc programis danarCen 

nawilSi.   derived klasSi am wevrebze wvdomisaTvis 

gamoyenebulia base klasis funqciebi: get_i da get_j: 

void derived::make_k(){k=get_i()*get_j();} 
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Tu igive magaliTSi base klasis i da  j   

monacemebze wvdomis reJims SevcvliT daculiT 

(protected),  maSin warmoebul klass i da  j  monacemebze 

eqneba pirdapiri wvdoma: 

void derived ::make_k() {k=i*j;} 

amave dros programis danarCeni funqciebi-

sTvis i da  j   isev daxuruli monacemebia anu maTze 

pirdapiri wvdoma ara aqvT.  

programa warmovadginoT am cvlilebis 

gaTvaliswinebiT: 

#include<iostream> 

class base {   

 public: 

int get_i(); 

  int get_j(); 

  void set_ij(int, int); 

  void show(); 

 protected: 

  int i, j;}; 

class derived : public base    

 {  public: 

 void make_k(); 

 void show(); 

private: 

 int k; 

}; 

int base::get_i() {return i;} 

int  base:: get_j(){return j;} 

void base::set_ij(int a, int b)  {i=a; j=b;} 

void base::show() {cout<<”i=”<<i<<” j=”<<j;} 
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void derived ::make_k(){k=i * j;} //pirdapiri mimarTva  

i da j  elementebze 

void derived::show() {base::show(); 

cout<<”k=”<<k<<endl;} 

main() 

{ 

derived d; 

  d.set_ij(3,7);  d.make_k(); 

  cout<<”Object d of derived class:”; d.show(); 

} 

programis Sedegi: 

 Object d of derived class: i= 3  j=7 k=21 

mivaqcioT yuradReba im faqtsac, rom base 

klasis set_ij funqciis gamoyeneba SeuZlia rogorc 

am klasis obieqts, aseve  derived klasis d obieqts. 

sainteresoa saxelebis konfliqtis gadawyvetis 

sakiTxi: orive derived da base klasSi 

gamocxadebulia erTi da igive saxelis mqone show 

funqciebi. realizaciis nawilSi maTi ganmartebebia: 

void base::show() {cout<<”i=”<<i<<” j=”<<j;} 

da 

 void derived::show() {base::show();   

cout<<”k=”<<k<<endl;} 
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derived klasis show funqcia  beWdavs am klasis 

yvela monacems. amasTan i da j   monacemebis 

dasabeWdad gamoiZaxeba base klasis show funqcia - 

base::show(); klasebSi saxelTa konfliqtis gadaWris 

mizniT  aucilebelia imis miTiTeba, rom 

gamoZaxebuli show funqcia aris base klasis xedvis 

areSi - base:: 

daskvna:   

 public memkvidreobiTobis SemTxvevaSi sabazo 

klasis public elementebze wvdoma aqvs programis 

yvela funqcias. sabazo klasis private wevrebze 

wvdoma aqvT mxolod sabazo klasis funqcia-

wevrebs da megobar-funqciebs, romelsac Semdgom 

masalaSi ganvixilavT.  

protected(daculi) wvdomis done warmoadgens 

wvdomis Sualedur dones  public da private wvdomis 

doneebs Soris. sabazo klasis protected elementebze 

wvdoma aqvT mxolod: sabazo klasis funqciebs  da 

megobar funqciebs; warmoebuli klasis funqciebs 

da megobar-funqciebs. 

warmoebuli klasis funqciebs SeuZliaT 

sabazo klasis public da protected elementebze 

mimarTva maTi saxelebis miTiTebiT. amasTan unda 

gvaxsovdes, rom protected wvdomis monacemebi arRveven 

sabazo klasis inkafsulacias: sabazo klasis 

daculi elementebis Secvlam SeiZleba gamoiwvios 

yvela warmoebuli klasis modificirebis 

aucilebloba.  
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sabazo da warmoebuli klasis obieqtebs aqvT 

saerTo nawili – sabazo klasis atributebi 

(monacemebi) da funqciebi.  amitom public memkvidreo-

biTobiT miRebuli warmoebuli klasis obieqti 

SeiZleba ganvixiloT, rogorc sabazo klasis 

obieqtic, magram sabazo klasis obieqti 

warmoebuli klasis obieqts ar warmoadgens.  

warmoebuli klasis Seqmnisas memkvidreobi-

Tobis tipi SeiZleba iyos rogorc public, aseve 

protected da private. 

protected memkvidreobiTobis dros sabazo klasis: 

 public elementebi warmoebul klasSi xdebian 

protected – maTze pirdapiri wvdoma aqvT mxolod 

warmoebuli klasis funqcia-wevrebs da megobar 

funqciebs(SemdegSi ganvixilavT); 

 protected elementebi memkvidre klasSic rCebian 

protected; 

 private elementebze pirdapiri wvdoma warmoebul 

klasSi ar aris. maTze wvdoma xorcieldeba 

sabazo klasis public an protected funqciebis 

saSualebiT. 

private memkvidreobiTobis dros sabazo klasis: 

 public elementebi warmoebul klasSi xdebian 

private – maTze pirdapiri wvdoma aqvT mxolod 

warmoebuli klasis funqcia-wevrebs da megobar 

funqciebs; 
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 protected elementebi warmoebul klasSi xdebian 

private; 

 private elementebi warmoebul klasSi `ar Canan~. 

maTze wvdoma xerxdeba sabazo klasis public an 

protected funqciebis gamoyenebiT. 

davaleba: SeqmeniT klasi marTkuTxedi da misi 

memkvidre marTkuTxa paralelepipedi. SeqmeniT am 

klasebis TiTo obieqti. gamoiTvaleT marTkuTxedis 

farTobi da marTkuTxa paralelepipedis moculoba. 

Sedegebi gamoitaneT ekranze.  
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laboratoriuli samuSao 11 

Tema: megobari klasebi da megobari 

funqciebi 

rogorc ukve iciT, programas SeuZlia 

mimarTos klasis kerZo elementebs mxolod amave 

klasis funqcia-elementebis meSveobiT. yvela 

situaciaSi sadac es SesaZlebelia sajaros 

nacvlad kerZo elementebis gamoyenebiT Tqven 

amcirebT programis SesaZleblobas daazianos 

klasis elementebis mniSvneloba. magram zogjer 

Tqven gWirdebaT mwarmoeblurobis gazrda imis 

xarjze, rom klass neba darToT pirdapir mimarTos 

sxva klasis kerZo elementebs. aseT SemTxvevaSi 

mcirdeba dayovnebebi. msgavs situaciebSi C++ 

saSualebas iZleva klasi ganisazRvros 

megobris(friend) rangSi  sxva klasisTvis da 

megobar-klass nebas rTavs mimarTos kerZo 

elementebs. mocemul masalaSi mocemulia Tu 

rogor gaigebs Tqveni programa, rom ori klasi 

aris megobari.  

masalaSi SeiswavliT Semdeg ZiriTad koncefciebs: 

 gasaReburi friend sityvis gamoyenebiT klasi 

ityobineba, romelia misi megobari anu imas, rom 

sxva klasebi SeZleben pirdapir mimarTon  mis 

kerZo elementebs; 

 klasis kerZo elementebi icaven klasis 

monacemebs, Sesabamisad, Tqven unda SezRudoT 

klasi-megobrebis wre mxolod im klasebiT, 
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romelTac namdvilad sWirdebaT pirdapiri 

wvdoma saZiebo klasis kerZo elementebze; 

 C++ saSualebas iZleva SeizRudos megobruli 

wvdoma funqciebis gansazRvruli nakrebiT.  

kerZo elementebi klasis dacvis da Secdomebis 

Semcirebis iZleva saSualebas. amdenad, Tqven unda 

SezRudoT megobar-klasebis gamoyeneba imdenad, 

ramdenadac igi SesaZlebelia.  

klasis megobrebis gansazRvra 

imis misaTiTeblad, rom erTi klasi aris 

meores megobari, am sxva klasis gansazRvris 

SigniT unda ganaTavsoT gasaReburi sityva friend da 

Sesabamisi megobari-klasis saxeli. qvemoT moyvanil 

magaliTSi  book klasi aris librarian klasis megobari. 

amitom librarian klasis obieqtebs SeuZliaT pirdapir 

mimarTon book klasis kerZo elementebs operator 

wertilis gamoyenebiT: 

 class book 

{  

public:  

   book (char *, char *, char *);  

   void show_book(void);  

   friend librarian;  

private:  

   char title [64] ;  

   char author[64];  

   char catalog[64];  

}; 
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rogorc xedavT megobris misaTiTeblad saWiroa 

mxolod erTi operatori klasis gansazRvraSi. 

qvemoT warmodgenil programaSi librarian klasi aris 

book klasis megobari. programa gamoiyenebs librarian 

klasis change_catalog funqcias gansazRvruli wignis 

katalogis baraTis nomris Sesacvlelad: 

#include <iostream.h> 

#include <string.h> 

class librarian; 

class book 

{  

public:  

   book (char *, char *, char *);  

   void show_book(void);  

   friend librarian;  

private:  

   char title[64] ;  

   char author[64];  

   char catalog[64];  

}; 

book::book(char *title, char *author, char *catalog) 

{  

   strcpy(book::title, title);  

   strcpy(book::author, author) ;  

   strcpy(book::catalog, catalog);  

} 

void book::show_book(void) 

{  

   cout << "dasaxeleba: " << title << endl;  

   cout << "avtori: " << author << endl;  

   cout << "katalogi: " << catalog << endl;  

} 
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class librarian 

{  

public:  

   void change_catalog(book *, char *);  

   char *get_catalog(book);  

}; 

void librarian::change_catalog(book *this_book, char 

*new_catalog) 

{  

   strcpy(this_book->catalog, new_catalog);  

} 

char *librarian::get_catalog(book this_book) 

{  

   static char catalog[64];  

   strcpy(catalog, this_book.catalog);  

   return(catalog) ;  

} 

void main(void) 

{  

   book programming( "vscavlobT daprogramebas C++ enaze", 

"Jamsa", "P101");  

   librarian library;  

   programming.show_book();  

   library.change_catalog(&programming, "leqciebi C++ 101");  

   programming.show_book();  

} 
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rogorc xedavT, programa gadascems book 

obieqts librarian klasis change_catalog funqciaSi 

misamarTiT. ramdenadac es funqcia cvlis book 

klasis elements, programam unda gadasces 

parametri misamarTiT, xolo Semdeg gamoiyenos 

mimTiTebeli am klasis elementze mimarTvisaTvis. 

CaatareT eqsperimenti: SeecadeT waSaloT friend 

operatori book klasis gansazRvridan. ramdenadac 

librarian klass ukve aRar aqvs wvdoma book klasis 

kerZo elementebze, kompilatori mogvcems 

sintaqsuri Secdomis Sesaxeb Setyobinebas book 

klasis kerZo monacemebze yoveli mimarTvisas. 

qvemoT warmodgenilia klasis megobarad gamocxa-

debis zodagi saxe: 

class abbott 

{  

public:  

friend costello;  

// saerTo elementebi  

private:  

// kerZo elementebi}; 

riT gansxvavdeba  megobrebi daculi(protected) 

elementebisgan 

warmoebul klass SeuZlia pirdapir mimarTos 

sabazo klasis dacul elementebs, operator 

wertilis gamoyenebiT.  gaxsovdeT, rom klasis 

dacul elementebs SeuZlia mimarTos mxolod im 

klasebma, romlebic arian warmoebuli am sabazo 
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klasidan anu romlebic arian sabazo klasis 

memkvidreebi. klasis daculi elementebi programis 

sxva danarCeni nawilisTvis arian rogorc kerZoebi. 

megobari-klasebi erTmaneTTan ar arian dakavSire-

bulni memkvidreobiTobiT. memkvidruli kavSiris 

arqonis SemTxvevaSi sxva klasis kerZo elementebze 

wvdomis miRebis erTaderTi xerxi aris 

kompilatoris informireba, rom mocemul klasi 

aris megobari. 

megobrebis raodenobis SezRudva 

davuSvaT, wina programaSi warmodgenili 

librarian klasi Seicavs mraval gansxvavebul 

funqcias. davuSvaT, mxolod change_catalog da 

get_catalog funqciebs sWirdebaT wvdoma book klasis 

kerZo elementebze. book klasis gansazRvraSi Cven 

SegviZlia SevzRudoT wvdoma kerZo elementebze 

mxolod am ori funqciiT, rogorc qvemoT aris 

naCvenebi: 

class book 

{  

public:  

   book(char *, char *, char *);  

   void show_book(void);  

   friend char *librarian::get_catalog(book);  

   friend void librarian: :change_catalog( book *, char *);  

private:  

   char title[64];  

   char author[ 64 ];  

   char catalog[64];  

}; 
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rogorc xedavT, friend operatorebi Seicaven im 

megobari funqciis prototipebs, romelTac 

SeuZliaT pirdapir mimarTon kerZo elementebs. 

megobari-funqciebi 

Tu programa iyenebs megobrebs klasis kerZo 

monacemebTan wvdomisTvis, Tqven SegiZliaT 

SezRudoT megobari klasis funqcia-elementebis 

raodenoba, romelTac SeuZliaT pirdapir mimarTon 

kerZo elementebs. megobari-funqciis gamocxadebi-

saTvis miuTiTeT friend gasaReburi sityva, romelsac 

mohyveba sruli prototipi, rogorc qvemoT aris 

naCvenebi: 

public:  

friend class_name::function_name(parameter types); 

 

mxolod megobar funqcia-elementebs SeuZliaT 

pirdapir mimarTon klasis kerZo elementebs, 

operator wertilis gamoyenebiT. 

erTi klasidan meoreze mimarTvisas klasebis 

gansazRvris mimdevroba unda iyos daculi, 

winaaRmdeg SemTxvevaSi programa mogvcems 

Setyobinebas sintaqsuri Secdomis Sesaxeb. mocemul 

SemTxvevaSi book klasis gansazRvra gamoiyenebs 

funqciebis prototipebs, romlebic gansazRvrulia 

librarian klasSi. Sesabamisad, librarian klasis 

gansazRvra win unda uZRodes book klasis 

gansazRvras. Tu gaaanalizebT librarian klass, 

aRmoaCenT, rom igi mimarTavs book klass: 
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class librarian 

{  

public:  

   void change_catalog(book *, char *);  

   char *get_catalog(book);  

}; 

 

ramdenadac Tqven ar SegiZliaT book klasis 

gansazRvra ganaTavsoT librarian klasis gansazRvris 

win, C++ saSualebas iZleva gamocxaddes book klasi 

anu Seatyobinos kompilators, rom aseTi klasi 

aris, xolo mogvianebiT ganisazRvros igi. klasi 

gamovacxadoT Semdegi saxiT: 

class class_name; 

magaliTad: 

class book; // klasis gamocxadeba 

Semdegi programa gamoiyenebs megobar funqciebs 

librarian klasis wvdomis SezRudvisaTvis book klasis 

kerZo monacemebze. yuradReba miaqcieT klasebis 

gansazRvris mimdevrobas: 

#include <iostream.h> 

#include <string.h> 

class book; 

class librarian 

{  

public:  

   void change_catalog(book *, char *);  

   char *get_catalog(book);  

}; 
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class book 

{  

public:  

   book(char *, char *, char *) ;  

   void show_book (void);  

   friend char *librarian::get_catalog(book);  

   friend void librarian::change_catalog( book *, char *);  

private:  

   char title[64];  

   char author[64];  

   char catalog[64];  

}; 

book::book(char *title, char *author, char *catalog) 

{  

   strcpy(book::title, title);  

   strcpy(book::author, author);  

   strcpy(book::catalog, catalog);  

} 

void book::show_book(void) 

{  

   cout << "dasaxeleba: " << title << endl;  

   cout << "avtori: " << author << endl;  

   cout << "katalogi: " << catalog << endl;  

} 

void librarian::change_catalog(book *this_book, char 

*new_catalog) 
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{  

   strcpy(this_book->catalog, new_catalog) ;  

} 

char *librarian::get_catalog(book this_book) 

{  

   static char catalog[64];  

   strcpy(catalog, this_book.catalog);  

   return(catalog) ;  

} 

void main(void) 

{  

   book programming( "vswavlobT programirebas C++ enaze", 

"Jamsa", "P101");  

   librarian library;  

   programming.show_book();  

   library.change_catalog(&programming, "leqcia C++ 101");  

   programming.show_book();  

} 

rogorc xedavT, programa Tavidan iyenebs 

gancxadebas, raTa Seatyobinos kompilators, rom book 

klasi gansazRvruli iqneba Semdgom. radgan book 

klasze ganacxadi gakeTebulia, librarian klasis 

gansazRvra SeiZleba gadaigzavnos book klasze, 

romelic programaSi jer kidev ar aris 

gansazRvruli. 
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daskvna: 

 C++ -Si megobrebis gamoyeneba sxva klasis 

kerZo elementebze pirdapiri mimarTvis 

saSualebas iZleva, operator wertilis 

gamoyenebiT; 

 erTi klasis meore klasis megobrad 

gamocxadebisaTvis, meore klasis gamocxadebaSi 

unda uCvenoT  friend gasaReburi sityva, romlis 

Semdegac iwereba pirveli klasis saxeli; 

 klasis sxva klasTan mimarTebiT megobrad 

gamocxadebis Semdeg, megobari-klasis yvela 

funqcia-elements SeuZlia mimarTos am sxva 

klasis kerZo elementebs; 

 megobari meTodebis SezRudvis mizniT, C++ 

saSualebas iZleva miTiTebul iqna megobari 

funqciebi. megobari funqciis gamocxadebisaTvis 

unda mieTiTos friend gasaReburi sityva, romlis 

Semdegac iwereba funqciis prototipi; 

 megobari funqciebis gamocxadebisas unda 

daicvaT klasebis gansazRvris mimdevroba. Tu 

saWiroa kompilatorze Setyobineba, rom rom 

identifikatori warmoadgens klasis saxels, 

romelsac programa gansazRvravs mogvianebiT, 

Tqven SegiZliaT gamoiyenoT Semdegi saxis 

operatori: class class_name. 

qvemoT moyvanil magaliTSi frd() funqcia 

gamocxadebulia rogorc cl klasis megobari: 
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class  cl  { 

... 

public: 

friend  void   frd(); 

... 

}; 

erT-erTi mizezi, romlis gamoc С++ ena uSvebs 

funqcia-megobrebis arsebobas dakavSirebulia iseT 

situaciasTan, rodesac orma klasma unda 

gamoiyenos erTidaigive funqcia. ganvixiloT 

magaliTi, sadac gansazRvrulia ori klasi – line da 

box. line klasi Seicavs yvela saWiro monacems da 

nebismieri mocemuli sigrZis horizontaluri 

punqtiri monakveTis dasaxaz kods.  box klasi 

Seicavs saWiro kods da monacemebs imisaTvis, rom 

gamoisaxos marTkuTxedi zeda marcxena da qveda 

marjvena wertilebiT, mocemuli feriT. orive 

klasi gamoiyenebs same_color() funqcias imisaTvis, 

rom ganisazRvros daxatulia Tu ara monakveTi da 

marTkuTxedi erTidaigive feriT. am klasebis 

gamocxadeba mocemulia programis Semdeg 

fragmentSi: 

class line; 

class box { 

int color; // marTkuTxedis  feri 

int upx, upy; //zeda marcxena kuTxe 

int lowx, lowy; //qveda marjvena kuTxe 

public: 

friend int same_color (line l, box b); 

void set_color(int c); 
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void define_box (int x1, int y1, int x2, int y2); 

void show_box(); 

}; 

class line { 

int color; 

int startx, starty; 

int len; 

public: 

friend int same_color (line I, box b); 

void set_color(int c); 

void define_line (int x, int y, int I); 

void show_line(); 

}; 

same_color() funqcia arc erTi klasis wevri ar 

aris, magram aris orives megobari. igi abrunebs 

Setyobinebas: “Are the same color” rodesac line tipis 

obieqti da box tipis obieqti daxazulia 

erTidaimave feriT, xolo Setyobinebas:  – “Not the 

same color” winaaRmdeg SemTxvevaSi. qvemoT warmodge-

nilia same_color() funqciis gansazRvris kodi: 

int same_color (line I, box b) 

{ 

if (I.color == b.color) cout << " Are the same color”; 

else cout<<”Not the same color";   

} 

radgan same_color() funqcia aris orive klasis 

megobari mas eqneba orive klasis kerZo monacemebze 

wvdoma. ufro metic, mivaqcioT yuradReba, rom 
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ramdenadac same_color() funqcia ar aris wevri, 

gamoyenebisas ar aris saWiro klasis saxelis 
gamoyeneba. imave mizniT SeiZleboda Segveqmna 

funqcia-wevri public wvdomis specifikatoriT, 

romelic daabrunebda line da box tipis obieqtebis 

ferebs da kidev erTi funqcia am ferebis 

Sesadareblad. magram aseTi midgoma moiTxovs 

funqciis damatebiT gamoZaxebas, rac mocemul 

SemTxvevaSi araefeqturia.  

qvemoT moyvanili programa demonstrirebas 

ukeTebs line da box klasebs da uCvenebs Tu rogor 

miiRebs megobari funqcia wvdomas klasis kerZo 

wevrebTan: 

#include <iostream.h> 

#include <conio.h> 

class line; 

class box { 

int color;  

int upx, upy; 

int lowx, lowy; 

public: 

friend int same_color (line l, box b); 

void set_color(int c); 

void define_box (int x1, int y1, int x2, int y2); 

void show_box(); 

}; 

class line { 

int color; 

int startx, starty; 
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int len; 

public: 

friend int same_color (line I, box b); 

void set_color(int c); 

void define_line (int x, int y, int I); 

void show_line(); 

}; 

int same_color (line I, box b) 

{ 

if (I.color == b.color) cout << " Are the same color”; 

else cout<<”Not the same color";   

} 

void box::set_color(int c) 

{ 

color = c; 

} 

void line::set_color(int c) 

{ 

color = c; 

} 

void box::define_box (int x1, int y1, int x2, int y2) 

{ 

upx = x1; 

upy = y1; 

lowx = x2; 

lowy = y2; 

} 

void box::show_box() 

{ 

int i; 
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textcolor(color); 

gotoxy(upx, upy); 

for (i=upx; i<=lowx; i++) cout<<"-"; 

gotoxy(upx, lowy-1); 

for (i=upx; i<=lowx; i++) cout<<"-"; 

gotoxy(upx, upy); 

for (i=upy; i<=lowy; i++) { 

cout<<" | "; 

gotoxy(upx , i); 

} 

gotoxy(lowx, upy); 

for (i=upy; i<=lowy; i++) { 

cout<<"I"; 

gotoxy(lowx, i); 

} 

} 

void line::define_line (int x, int y, int I) 

{ 

startx = x; 

starty = y; 

len = I; 

} 

void line::show_line() 

{ 

int i; 

textcolor(color); 

gotoxy(startx, starty); 

for (i=0; i<len; i++) cout<<"-"; 

} 

int main() 
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{ 

box  b; 

line  I; 

b.define_box (10, 10, 15, 15); 

b.set_color(3); 

b.show_box(); 

I.define_line (2, 2, 10); 

I.set_color(2); 

I.show_line(); 

same_color (I, b); 

I.define_line (22, 22, 10); 

I.set_color(3); 

I.show_line(); 

same_color (I, b); 

cout << "\nPress a key."; 

getch(); 

} 

arsebobs megobar funqciebTan mimarTebiT ori 
mniSvnelovani SezRudva:  

 warmoebuli klasebi ar memkvidreoben megobar 
funqciebs; 

 megobari funqciebi ar SeiZleba gamocxadebul 

iqnan static da extern gasaReburi sityvebiT. 

davaleba: SeqmeniT ori klasi: Tsu da stu, 

romelTac eqnebaT kerZo monacemi studentebis 

raodenoba. megobarma funqciam Seadaros erTmaneTs 

Tsu-s  da stu-s studentebis raodenobebi da 

gamoitanos Sesabamisi Setyobineba: tolia Tu 

gansxvavebulia. 
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laboratoriuli samuSao 12 

Tema: polimorfizmi. virtualuri funqciebi 

zogadad polimorfizmi aris obieqtis formis 

Secvlis unari.  Tu am termins davyofT nawilebad, 

aRmovaCenT, rom, poli aris bevri, xolo morfizmi 

formis cvlileba. Sesabamisad, polimorfuli 

obieqti aris iseTi obieqti, romelsac SeuZlia 

miiRos sxvadasxva forma. mocemuli samuSao 

gagacnobT polimorfizmis arss da SegaswavliT 

rogor gamoviyenoT programaSi polimorfuli 

obieqtebi kodis Semcirebisa da gamartivebisaTvis.  

masalaSi SeiswavliT Semdeg ZiriTad 

koncefciebs: 

 polimorfizmi warmoadgens obieqtis unars 

Seicvalos forma programis Sesrulebis dros; 

 C++ amartivebs polimorfuli obieqtebis Seqmnas; 

 polimorfuli obieqtebis SeqmnisaTvis Tqvenma 

programam unda gamoiyenos virtualuri(virtual) 

funqciebi; 

 virtualuri(virtual) funqcia – es aris sabazo 

klasis funqcia, romlis saxelis win 

ganTavsebulia gasaReburi sityva virtual; 

 sabazo klasidan nebismier warmoebuls SeuZlia 

gamoiyenos an gadatvirTos virtualuri funqcia; 

 polimorfuli obieqtebis SeqmnisaTvis unda 

gamoiyenoT sabazo klasis obieqtze mimTiTebeli. 

davuSvaT, programists, romelic muSaobs 

satelefono kompaniaSi sWirdeba daweros programa, 
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romelic saxes ucvlis satelefono operaciebs. 

rogorc viciT, telefonis gamoyenebisas sruldeba 

operaciebi: nomris akrefa, zari, gawyveta, dakavebis 

indikacia. am operaciebis daxmarebiT, Tqven 

gansazRvravT Semdeg klass: 

class phone 

{  

public:  

   void dial(char "number) { cout << "nomris akrefa " << number << 

endl; }  

   void answer(void) { cout << "pasuxis molidini" << endl; }  

   void hangup(void) { cout << "zari Sesrulebulia – kurmilis 

dakideba" << endl; }  

   void ring(void) { cout << "zari,zari,zari" << endl;)  

   phone(char *number) { strcpy(phone::number, number); };  

private:  

   char number[13];  

); 

qvemoT warmodgenilia programa, romelic 

gamoiyenebs phone klass obieqt – telefonis Sesaqm-

nelad: 

#include <iostream.h> 

#include <string.h> 

class phone 

{  

public:  

   void dial(char *number) { cout << "nomris akrefa " << 

number << endl; }  

   void answer(void) { cout << "pasuxis molodini" << endl; }  

   void hangup(void) { cout << "zari Sesrulebulia – kurmilis 
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dakideba" << endl; }  

   void ring(void) { cout << "zari, zari, zari" << endl; }  

   phone(char *number) { strcpy(phone::number, number); };  

private:  

   char number[13];  

}; 

void main(void) 

{  

   phone telephone("555-1212");  

   telephone.dial("212-555-1212");  

} 

mocemuli programa ar akeTebs gansxvavebas 

diskur da Rilakebian telefonebs Soris. amave 

dros mas ara aqvs fasiani telefonis mxardaWera. 

aqedan gamomdinare logikuria miviRebT 

gadawyvetilebas SevqmnaT touch_tone  da pay_phone 

klasebi,  phone klasidan,  rogorc qvemoT aris 

naCvenebi: 

class touch_tone : phone 

{  

public:  

   void dial(char * number) { cout << "Rilakebianze nomris 

akrefa " << number << endl; }  

   touch_tone(char *number) : phone(number) { }  

}; 

class pay_phone : phone 
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{  

public:  

   void dial(char * number) 

   {  

      cout << "gTxovT gadaixadoT " << amount << " TeTri" << 

endl;  

      cout << "nomris akrefa " << number << endl;  

   } 

   pay_phone(char *number, int amount) : phone(number) 

{pay_phone::amount = amount; }  

private:  

   int amount;  

}; 

rogorc xedavT touch_tone  da pay_phone klasebi 

gansazRvraven Tavis sakuTar dial meTods. phone 

klasis dial meTodi gaTvaliwinebulia diskuri 

telefonisTvis. Semdegi programa gamoiyenebs am 

klasebs rotary obieqtis SeqmnisaTvis: 

#include <iostream.h> 

#include <string.h> 

class phone 

{  

public:  

   void dial(char *number) { cout << "nomris akrefa " << number 

<< endl; }  

   void answer(void) { cout << "pasuxis molodini" << endl; }  

   void hangup(void) { cout << "zari Sesrulebulia – kurmilis 

dakideba" << endl; }  

   void ring(void) { cout << "zari, zari, zari" << endl; }  

   phone(char *number) { strcpy(phone::number, number); };  
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protected:  

   char number[13];  

); 

class touch_tone : phone 

{  

public:  

   void dial(char *number) { cout << "Rilakebianze  nomris akrefa " 

<< number << endl; }  

   touch_tone(char *number) : phone(number) { }  

}; 

class pay_phone : phone 

{  

public:  

   void dial(char * number) { cout << "gTxovT gadaixadoT " << 

amount << " TeTri" << endl; cout << "nomris akrefa        " 

<<number << endl; }  

   pay_phone(char * number, int amount) : phone(number) 

{pay_phone::amount = amount; }  

private:  

   int amount ;  

}; 

void main (void) 

{  

   phone rotary("303-555-1212");  

   rotary.dial("602-555-1212");  

   touch_tone telephone("555-1212");  

   telephone.dial("212-555-1212");  
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   pay_phone city_phone("555-1111", 25);  

   city_phone.dial("212-555-1212");  

} 

gauSviT programa kompilaciaze da Semdeg 

Sesrulebaze, ekranze gamova Semdegi Sedegebi: 

nomris akrefa  602-555-1212 

Rilakebianze nomris akrefa 212-555-1212 

gTxovT gadaixadoT 25 TeTri 

nomris akrefa  212-555-1212 

ganxiluli programa ar gamoiyenebs 

polimorful obieqtebs. anu masSi ar aris 

obieqtebi, romlebic Seicvlian formas. 

mizanSewonilia sxvadasxva zaris dros Cveni 

obieqti-telefoni icvlides formas. 

polimorfuli obieqti-telefonis Seqmna 

telefonis sxvadasxva klasebs Soris arsebobs 

erTaderTi ganmasxvavebeli funqcia – es aris dial 

meTodi. polimorfuli obieqtis Sesaqmnelad 

Tavdapirvelad unda ganisazRvros sabazo klasis 

funqciebi, romlebic gansxvavdebian warmoebuli 

klasebis funqciebidan imiT, rom isini 

virtualuria. maT prototipebs win uZRvis virtual 

gasaReburi sityva, rogorc naCvenebia qvemoT: 

class phone 

{  

public:  

   virtual void dial(char •number) { cout << "nomris akrefa " << 

number << endl; }  
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   void answer(void) { cout << "pasuxis molodini" << endl; }  

   void hangup(void) { cout << "zari Sesrulebulia  - kurmilis 

dakideba" << endl; }  

   void ring(void) { cout << "zari, zari, zari" << endl; }  

   phone(char *number) { strcpy(phone::number, number); };  

protected:  

   char number[13];  

}; 

Semdeg, programaSi SevqnaT sabazo klasis obieqtze 

mimTiTebeli. Cvens SemTxvevaSi mimTiTebeli phone 

sabazo klasze: 

phone *poly_phone; 

obieqtis formis Sesacvlelad ubralod 

mivaniWoT am mimTiTebels warmoebuli klasis 

obieqtis misamarTi, rogorc qvemoT aris naCvenebi: 

poly_phone = (phone *) &home_phone; 

simboloebi (phone *), romelic iwereba miniWebis 

operatoris Semdgom, warmoadgens tipebSi moyvanis 

operators, romelic atyobinebs kompilators, rom 

yvelaferi wesrigSia, saWiroa erTi tipis 

( touch_tone) cvladis misamarTs mieniWos sxva tipis 

(phone) cvladze mimTiTebeli. ramdenadac qvemoT 

warmodgenil programas SeuZlia poly_phone obieqtze 

mimTiTebels mianiWos sxvadasxva obieqtis misamar-

Ti, amdenad obieqts SeuZlia formis Secvla, ris 

gamoc igi polimorfulia.   
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#include <iostream.h> 

#include <string.h> 

class  phone 

{  

public:  

   virtual void dial(char *number) { cout << "nomris akrefa " << 

number << endl; }  

   void answer(void) { cout << "pasuxis molodini" << endl; }  

   void hangup(void) { cout << "zari Sesrulebulia – kurmilis 

dakideba" << endl; }  

   void ring(void) { cout << "zari, zari, zari" << endl; }  

   phone(char *number) { strcpy(phone::number, number); };  

protected:  

   char number[13] ;  

}; 

class touch_tone : phone 

{  

public:  

   void dial(char * number) { cout << "RilakebiT nomris akrefa " << 

number << endl; }  

   touch_tone(char *number) : phone(number) { }  

}; 

class pay_phone: phone 

{  

public:  

   void dial(char *number) { cout << "gTxovT gadaixadoT " << 

amount << " TeTri" << endl; cout << "nomris akrefa "       << 
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number << endl; }  

   pay_phone(char *number, int amount) : phone(number) 

{pay_phone::amount = amount; }  

private:  

   int amount;  

}; 

void main(void) 

{  

   pay_phone city_phone("702-555-1212", 25);  

   touch_tone home_phone("555-1212");  

   phone rotary("201-555-1212") ;  

      //obieqtis Seqmna  diskur telefonad  

   phone *poly_phone = &rotary;  

   poly_phone->dial("818-555-1212");  

      // obieqtis formis Secvla Rilakebian telefonad  

   poly_phone = (phone *) &home_phone;  

   poly_phone->dial("303-555-1212");  

      // obieqtis formis Secvla fasian telefonad 

   poly_phone = (phone *) &city_phone;  

   poly_phone->dial("212-555-1212");  

} 

programas gavukeToT kompilacia da gavuSvaT 

Sesrulebaze, ekranze gamova Semdegi Sedegi: 

nomris akrefa  818-555-1212 

RilakebiT nomris akrefa  303-555-1212 
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gTxovT gadaixadoT 25 TeTri 

nomris akrefa 212-555-1212 

 

ramdenadac poly_phone  obieqti icvlis formas 

programis Sesrulebisas, igi aris polimorfuli.  

rogorc vxedavT, polimorfuli obieqtis 

Seqmnisas programam unda gamoiyenos sabazo klasis 

obieqtze mimTiTebeli. Semdgom programam unda 

mianiWos am mimTiTebels warmoebuli klasis 

obieqtis saxeli. calkeul SemTxvevaSi, rodesac 

programa mimTiTebels aniWebs sxva klasis obieqtis 

misamarTs, am mimTiTeblis obieqti(romelic aris 

polimorfuli) icvlis formas. programebi ageben 

polimorful obieqtebs, sabazo klasis virtualur 

funqciebze dafuZnebiT.  

 

ra aris wmindad virtualuri funqciebi 

rogorc viciT, polimorfuli obieqtis 

SeqmnisaTvis programebi gansazRvraven sabazo 

klasis erT an ramdenime meTods, rogorc 

virtualur funqcias.  warmoebul klass SeuZlia 

gansazRvros Tavisi sakuTari funqcia, romelic 

sruldeba sabazo klasis virtualuri funqciis 

nacvlad, an gamoiyenos sabazo funqcia. sxva 

sityvebiT rom vTqvaT warmoebul klass SeuZlia 

arc gansazRvros Tavisi sakuTari meTodi. 

programis mixedviT zogjer azri ara aqvs sabazo 

klasSi virtualuri funqciis gansazRvras. 

magaliTad, warmoebuli tipis obieqtebi SeiZleba 
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imdenad iyos gansxvavebuli, maT arc ki 

esaWiroebodeT sabazo klasis meTodis gamoyeneba. 

aseT SemTxvevaSi sabazo klasis virtualuri 

funqciisaTvis operatorebis gansazRvris nacvlad, 

Tqven programebs SeuZliaT Seqmnan wmindad 

virtualuri funqcia, romelic ar Seicavs 

operatorebs.   

wmindad virtualuri funqciis Sesaqmnelad 

programa miuTiTebs funqciis prototips, magram ar 

miuTiTebs mis operatorebs. maT nacvlad programa 

funqcias mianiWebs nul mniSvnelobas, rogorc 

qvemoT aris naCvenebi: 

class phone 

{  

public:  

   virtual void dial (char *number) =0; // wmindad virtualuri 

funqcia  

   void answer(void) { cout << "pasuxis molodini" << endl; }  

   void hangup(void) { cout << "zari Sesrulebulia – kurmilis 

dakideba" << endl; }  

   void ring(void) { cout << "zari, zari, zari " << endl; }  

   phone(char *number) { strcpy(phone::number, number); };  

protected:  

   char number[13];  

}; 
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daskvna: 

 polimorful obieqts SeuZlia Seicvalos forma 

programis Sesrulebis dros; 

 Tqven qmniT polimorful obieqtebs klasebis 

gamoyenebiT, romlebic Seqmnilia arsebuli 

sabazo klasebidan; 

 sabazo klasSi polimorfuli obieqtisaTvis 

unda gansazRvroT erTi an ramdenime funqcia, 

rogorc virtualuri(virtual); 

 zogadad polimorfuli obieqtebi gansxvavdebian 

sabazo klasis virtualuri funqciebis gamoye-

nebiT; 

 polimorfuli obieqtis Sesaqmnelad saWiroa 

SeqmnaT sabazo klasis obieqtze mimTiTebeli; 

 polimorfuli obieqtis formis Sesacvlelad 

mimTiTebeli unda mimarToT sxvadasxva obieqtze; 

 wmindad virtualuri funqcia aris sabazo 

klasis virtualuri funqcia, romlisTvisac 

sabazo klasSi ar aris gansazRvruli 

operatorebi. maT nacvlad sabazo klasi aseT 

funqcias aniWebs 0 mniSvnelobas; 

 warmoebuli klasebi unda uzrunvelyofdnen 

funqciis gansazRvras sabazo klasis calkeuli 

wmindad virtualuri funqciisaTvis.  
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laboratoriuli samuSao 13 

Tema: funqciebis da klasebis Sablonebis 

Seqmna 

funqciebis Sablonebis gamoyeneba 

funqciebis Seqmnisas warmoiSveba situaciebi, 

rodesac ori funqcia asrulebs erTidaigive 

moqmedebas, magram muSaoben sxvadasxva monacemTa 

tipebTan(magaliTad, erTi gamoiyenebs int tipis 

parametrebs, xolo meore – float  tipis). davuSvaT, 

gvaqvs funqcia mах saxeliT, romelic abrunebs ori 

mTeli ricxvidan udidess. Tu mogvianebiT Cven 

dagvWirdeba msgavsi funqcia, romelic abrunebs 

udidess ori mcocavwertiliani mniSvnelobidan, 

saWiroa ganvsazRvroT sxva funqcia, magaliTad 

fmax. mocemul masalaSi Tqven SeiswavliT Tu 

rogor gamoviyenoT C++ enis Sablonebi iseTi 

funqciebis swrafad SeqmnisaTvis, romlebic 

abruneben sxvadasxva tipis mniSvnelobebs.  

mocemul masalaSi Tqven SeiswavliT Semdeg 

koncefciebs: 

 Sabloni gansazRvravs operatorebis nakrebs, 

romelTa daxmarebiT Tqven programas 

mogvianebiT SeuZlia ramdenime funqciis Seqmna; 

 funqciebis Sabloni xSirad gamoiyeneba 

ramdenime funqciis swrafad gansazRvrisaTvis, 

romlebic erTnairi operatorebis daxmarebiT 

muSaoben sxvadasxva tipis parametrebTan anu 
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aqvT dasabrunebeli mniSvnelobis sxvadasxva 

tipi; 

 funqciis Sablonebs aqvT specifiuri 

saxelebi, romlebic Seesabamebian programaSi 

Tqven mier gamoyenebul funqciis saxelebs; 

 programaSi funqciis Sablonis gansazRvris 

Semdgom, SeiZleba Seiqmnas konkretuli funqcia, 

sadac gamoiyeneba es Sabloni prototipis 

dasawerad, romelic Seicavs mocemuli 

Sablonis saxels, dasabrunebel mniSvnelobas 

da parametrebis tips; 

 kompilaciis procesSi C++ enis kompilatori 

Tqvens programaSi Seqmnis funqciebs prototi-

pebSi miTiTebuli  tipebis gamoyenebiT, romle-

bic igzavnebian Sablonis saxelze. 

funqciis sablonebs aqvT unikaluri sintaqsi, 

romelic erTi SexedviT SeiZleba gaugebari iyos. 

ramdenime Sablonis Seqmnis Semdeg Tqven mixvdebiT, 

rom realurad maTi gamoyeneba iolia.  

funqciis martivi Sablonis Seqmna 

funqciis Sabloni gansazRvravs tipobrivad 

damoukidebel funqcias. aseTi Sablonis daxma-

rebiT programaSi SeiZleba ganisazRvros 

konkretuli funqciebi saWiro tipebiT. magaliTad, 

qvemoT gansazRvrulia Sabloni mах funqciisaTvis, 

romelic abrunebs udidess ori mniSvnelobidan: 

 template<class Т> Т mах(Т а, Т b) 
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{  

   if (а > b) return(а);  

   else return(b);  

} 

Т simbolo mocemul SemTxvevaSi warmoadgens 

Sablonis zogad tips. Sablonis gansazRvris 

Semdeg Tqven programaSi gamoacxadeT prototipi 

calkeuli moTxovnili tipisaTvis. Cvens 

SemTxvevaSi: 

float max(float, float);  

int max(int, int); 

rodesac C++ kompilators Sexvdeba es prototipebi, 
funqciebis agebisas Т Sablonis tips igi Secvlis 
Tqven mier miTiTebuli tipiT. float tipis 
SemTxvevaSi mах funqcia Secvlis Semdeg miiRebs 
saxes: 

float max(float a, float b) 

{  

   if (a > b) return(a) ;  

   else return(b);  

} 

qvemoT  warmodgenili programa gamoiyenebs mах 

Sablons int da float tipis funqciebis Sesaqmnelad: 

#include <iostream.h> 

template<class T> Т mах(Т а, Т b) 

{  

   if (a > b) return(a);  
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   else return(b);  

} 

float max(float, float); 

int max(int, int); 

void main(void) 

{  

   cout << "udidesi 100 da 200 Soris tolia " << max(100, 200) << 

endl; 

   cout << "udidesi 5.4321 da 1.2345 Soris tolia " << max(5.4321, 

1.2345) << endl;  

} 
radgan es funqcia Seqmnilia Sablonis daxmarebiT, 

igi nebas rTavs gamoyenebul iqnas erTnairi saxeli 

funqciebisaTvis, romlebic abruneben gansxvavebuli 

tipebis  mniSvnelobebs. amis gakeTeba SeuZlebeli 

iqneboda mxolod funqciebis gadatvirTvis gamoye-

nebiT.  

Sablonebi, romlebic gamoiyeneben ramdenime 

tips 

Semdegi operatorebi qmnian Sablons show_array 

funqciisaTvis, romelic gamoitans masivis 

elementebs. Sabloni gamoiyenebs Т tips masivis 

tipis gansazRvrisaTvis da Т1 tips count parametris 

tipis misaTiTeblad: 

template<class T,class T1> void show_array(T *array,T1 count) 

{  

   T1 index;  

  for (index =0; index < count; index++) cout << array[index] << ' ';  

   cout << endl;  

} 
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rogorc zemoT, programam unda miuTiTos 

funqciebis prototipebi moTxovnili tipebisaTvis: 

void show_array(int *, int);  

void show_array(float *, unsigned); 

qvemoT warmodgenili programa gamoiyenebs Sablons 

funqciis SeqmnisaTvis, romlebic gamoitanen int da 

float tipis masivebs: 

#include <iostream.h> 

template<class T,class T1> void show_array( T *array,T1 count) 

{  

   T1 index;  

   for (index =0; index < count; index++) cout << array[index] “ ' ';  

   cout << endl;  

} 

void show_array(int *, int); 

void show_array(float *, unsigned); 

void main(void) 
{  

   int pages[] = { 100, 200, 300, 400, 500 };  

   float pricesH = { 10.05, 20.10, 30.15 };  

   show_array(pages, 5);  

   show_array(prices, 3);  

} 
mocemul SemTxvevaSi funqcia iyenebs or parametrs. 

erTi Seesabameba masivs, xolo meore - masivSi 

elementebis raodenobas. ufro universaluri 

Sabloni programas am parametris sakuTari tipis 

miTiTebis SesaZleblobas miscemda, rogorc qvemoT 

aris naCvenebi: 
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 template<class Т, class T1> void array_sort(T array[], T1 

elements) 

{  

// операторы  

} 

array_sort Sablonis daxmarebiT programas SeuZlia 

Seqmnas funqcia, romelic sortirebas ukeTebs float 

tipis patara masivebs (128 elementze naklebi) da int 

tipis Zalian didi zomis masivebs Semdegi 

prototipebis gamoyenebiT: 

void array_sort(float, char);  

void array_sort(int, long); 
 
daskvna: 
 funqciebis Sablonebi saSualebas iZleva 

gamocxaddes tipobrivad damoukidebeli anu 

zogadi funqciebi; 

 rodesac programaSi moiTxoveba funqciis 

gamoyeneba gansazRvruli monacemTa tipebiT, man 

unda miuTiTos funqciis prototipi, romelic 

gansazRvravs moTxovnil tipebs; 

 rodesac C++ kompilators Sexvdeba aseTi 

funqciis prototipi, igi qmnis am funqciis 

Sesabamis operatorebs, moTxovnili tipebis 

gamoyenebiT; 

 programam unda Seqmnas Sablonebi saerTo 

funqciebisaTvis, romlebic muSaoben gansxvave-

buli tipebisTvis. sxva sityvebiT, Tu Tqven 

gamoiyenebT romelime funqciaSi mxolod erT 
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tips, ar aris Sablonis gamoyenebis aucileb-

loba; 

 Tu funqcia moiTxovs ramdenime tips, Sabloni 

ubralod uniSnavs calkeul tips unikalur 

identifikators, magaliTad Т, T1 da Т2.  

mogvianebiT kompilaciis procesSi kompilatori 

koreqtulad daniSnavs Tqven mier funqciis 

prototipSi miTiTebul tipebs.  

 

klasebis Sablonebis gamoyeneba 

 mocemul masalaSi Tqven SeiswavliT Semdeg 

ZiriTad koncefciebs: 

 template  gasaReburi sityvis da tipebis 

simboloebis (magaliTad, Т, T1 da T2) gamoyenebiT 

programas SeuZlia Seqmnas klasis Sabloni – 

klasis Sablonis gansazRvras SeuZlia gamoi-

yenos es simboloebi monacemTa elementebis 

gamosacxadeblad, parametrebis tipebis da 

funqciis dasabrunebeli mniSvnelobis saCve-

neblad da a.S. 

 Sablonis gamoyenebiT klasis obieqtebis 

Sesaqmnelad programa akeTebs mimarTvas klasis 

saxelze, romlis Semdegac kuTxovan frCxilSi 

iwereba tipi (magaliTad, <int, float>), romelTagan 

TiToeuls kompilatori dauniSnavs tipebis 

simboloebs da cvladis saxels; 

  Tu klass aqvs konstruqtori, romlis 

daxmarebiT inicializebas ukeTebT monacem-
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elementebs, SegiZliaT gamoiZaxoT es 

konstruqtori obieqtis Seqmnisas Sablonis 

gamoyenebiT, magaliTad:  

     class_name<int,float>values(200); 

 Tu kompilators Sexvdeba obieqtis gamocxadeba, 

igi qmnis klass Sablonidan Sesabamisi tipebis 

gamoyenebiT. 

klasis Sablonis Seqmna 

zogierTi programisaTvis Seqmnili klasi 

SeiZleba gamodges sxva programisTvisac. xSirad 

klasebi SeiZleba gansxvavdebodnen mxolod 

tipebiT. sxva sityvebiT, erTi klasi muSaobdes 

mTelricxva mniSvnelobebiT, xolo mocemul 

momentSi moTxovnilma klasma imuSaos float tipis 

mniSvnelobebiT. arsebuli kodis xelmeored 

gamoyenebis mizniT C++ saSualebas iZleva 

ganisazRvros klasebis Sabloni. mokled rom 

vTqvaT, klasis Sabloni ganvsazRvroT rogorc 

tipze damoukidebeli klasi, romelic momavalSi 

emsaxureba moTxovnili tipebis obieqtebis Seqmnas. 

Tu kompilators Sexvdeba klasis Sablonze  

dafuZnebuli obieqtis gamocxadeba, maSin 

moTxovnili tipis klasis asagebad igi gamoiyenebs 

gamocxadebisas miTiTebul tipebs. mxolod tipebiT 

gansxvavebuli klasebis swrafi Seqmnis Tvalsaz-

risiT klasebis Sablonebi amcireben daprogramebis 

moculobas.    

davuSvaT vqmniT mTeli tipis masivis klass, 

romelSic aris meTodebi wevrTa jamis da saSualo 
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ariTmetikulis gamosaTvlelad. klasi gamoiyureba 

Semdegi saxiT: 

class array 

{  

public:  

   array(int size);  

   long sum(void);  

   int average_value(void);  

   void show_array(void);  

   int add_value(int);  

private:  

   int *data;  

   int size;  

   int index;  

}; 

qvemoT warmodgenilia programa, romelic iyenebs 

array klass int tipis mniSvnelobebTan samuSaod: 

#include <iostream.h> 

#include <stdlib.h> 

class array 

{  

public:  

   array(int size);  

   long sum(void);  

   int average_value(void);  

   void show_array(void);  

   int add_value(int) ;  

private:  

   int *data;  
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   int size;  

   int index;  

}; 

array::array(int size) 

{  

   data = new int [size];  

   if (data == NULL) 

   {  

      cerr << "arasakmarisia mexsiereba –programa dasruldeba " << 

endl;  

      exit(l);  

   } 

   array:: size = size;  

   array::index = 0;  

} 

long array::sum(void) 

{  

   long sum = 0;  

   for (int i = 0; i < index; i++) sum += data[i];  

   return(sum);  

} 

int array::average_value(void) 

{  

   long sum = 0;  

   for (int i = 0; i < index; i++) sum += data[i];  
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   return (sum / index);  

} 

void array::show_array(void) 

{  

   for (int i = 0; i < index; i++) cout << data[i] << ' ';  

   cout << endl;  

} 

int array::add_value(int value) 

{  

   if (index == size) return(-1); // masivi savsea  

   else 

   {  

      data[index] = value;  

      index++;  

      return(0); //warmatebiT  

   }  

} 

void main(void) 

{  

   array numbers (100); // 100 elementiani masivi  

   int i;  

   for (i = 0; i < 50; i++) numbers.add_value(i);  

   numbers.show_array();  

   cout << "ricxvebis jami tolia " << numbers.sum () << endl;  

   cout << "saSualo mniSvneloba tolia " << 

numbers.average_value() << endl;  

} 

rogorc vxedavT, programa anawilebs masivis 

100 elements, Semdeg Seaqvs masivSi 50 mniSvneloba 

add_value meTodis daxmarebiT. array klasSi index 

cvladi miedevneba elementebis raodenobas, 

romelic Senaxulia mocemul momentSi masivSi. Tu 
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momxmarebeli Seecdeba daamatos imaze meti 

elementi rasac masivi itevs, add_value funqcia 

abrunebs Secdomas. rogorc xedavT average_value 

funqcia iyenebs index cvlads masivis saSualo 

mniSvnelobis gansazRvrisaTvis. programa iTxovs 

mexsierebas masivisaTvis new operatoris gamoye-

nebiT.  

davuSvaT programas, romelic muSaobs mTel 

ricxvebTan, sWirdeba muSaoba mcocavwertiliani 

mniSvnelobebis masivebTan. erT-erTi xerxi am 

SemTxvevaSi mdgomareobs sxvadasxva klasebis 

SeqmnaSi. meores mxriv klasebis Sablonis 

gamoyenebiT Tqven gverds auvliT klasebis 

dublirebas. qvemoT warmodgenilia klasis 

Sabloni, romelic qmnis zogad array klass: 

template<class T, class T1> class array 

{  

public:  

   array(int size);  

   T1 sum (void);  

   T average_value(void);  

   void show_array(void);  

   int add_value(T);  

private:  

   T *data;  

   int size;  

   int index;  

}; 

es Sabloni gansazRvravs T da T1 tipebis  simbo-

loebs. mTelricxva masivis SemTxvevaSi T Seesa-
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bameba  int  tips, xolo   T1 – long tips. analogiurad 

mcocavwertiliani mniSvnelobebis SemTxvevaSi  T da 

T1 udris float-s.  

SemdgomSi klasis calkeuli funqciis win  

unda miuTiToT iseTive Canaweri template sityviT. 

klasis saxelis Semdeg unda miuTiToT klasis 

tipebi, magaliTad array <T, T1>::average_value. Semdegi 

operatori gviCvenebs am klasisaTvis average_value 

funqciis gansazRvras: 

template<class Т, class T1> Т array<T, T1>::average_value(void) 

{  

   T1 sum = 0;  

   int i;  

   for (i = 0; i < index; i++) sum += data[i] ;  

   return (sum / index);  

} 

Sablonis Seqmnis Semdeg SegiZliaT SeqmnaT 

moTxovnili tipis klasi, klasis saxelis 

miTiTebiT, romelsac Tan axlavs kuTxur 

frCxilebSi saWiro tipebi, rogorc qvemoT aris 

naCvenebi: 

Sablonis saxeli //----> array <int, long> numbers (100); <----

--// Sablonis tipi  

                                     array <float, float> values(200); 

qvemoT warmodgenili programa gamoiyenebs array 

klasis Sablons ori klasis Sesaqmnelad, 
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romelTagan erTi muSaobs int tipis, xolo meore – 

float tipis mniSvnelobebTan:  

#include <iostream.h> 

#include <stdlib.h> 

template<class T, class T1> class array 

{  

public:  

   array(int size);  

   T1 sum(void);  

   T average_value(void);  

   void show_array(void);  

   int add_value(T);  

private:  

   T *data;  

   int size;  

   int index;  

}; 

template<class T, class T1> array<T, t1>::array(int size) 

{  

   data = new T[size];  

   if (data == NULL) 

   {  

      cerr << "mexsiereba arasakmarisia – programa 
dasruldeba" << endl;  

      exit(l);  

   } 

   array::size = size;  

   array::index = 0;  

} 

template<class T, class T1> Tl array<T, Tl>::sum(void) 
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{  

   T1 sum = 0;  

   for (int i = 0; i < index; i++) sum += data[i];  

   return(sum);  

} 

template<class T, class T1> T array<T, T1>::average_value(void) 

{  

   Tl sum =0;  

   for (int i = 0; i < index; i++) sum += data[i];  

   return (sum / index);  

} 

template<class T, class T1> void array<T, T1>::show_array(void) 

{  

   for (int i = 0; i < index; i++) cout << data[i] << ' ';  

   cout << endl;  

} 

template<class T, class T1> int array<T, T1>::add_value(T value) 

{  

   if (index == size)  

   return(-1); // masivi savsea  

   else 

   {  

      data[index] = value;  

      index++;  

      return(0); // warmatebiT  

   }  

} 

void main(void) 

{  

   // 100 elementiani masivi  

   array<int, long> numbers(100)7  

   // 200 elementiani masivi   

   array<float, float> values(200);  

   int i;  
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   for (i = 0; i < 50; i++) numbers.add_value(i);  

   numbers.show_array();  

   cout << "ricxvebis jami tolia " << numbers.sum () << 

endl;  

   cout << "saSualo mniSvneloba tolia " << 

numbers.average_value() << endl;  

   for (i = 0; i < 100; i++) values.add_value(i * 100);  

   values.show_array();  

   cout << "ricxvebis jami tolia " << values.sum() << 

endl;  

   cout << "saSualo mniSvneloba tolia " << 

values.average_value() << endl;  

} 

obieqtebis gamocxadeba klasis Sablonis 

safuZvelze 

klasis Sablonis gamoyenebiT obieqtebis 

SeqmnisaTvis unda miuTiToT klasis Sablonis 

saxeli, romlis Semdegac kuTxovan frCxilebSi 

miuTiTeT tipebi, romliTac kompilatori Secvlis 

Т, T1, T2 da a.S. simboloebs. amis Semdeg programam 

unda miuTiTos obieqtis (cvladis) saxeli im 

parametrebis mniSvnelobebiT, romelic unda 

gadasceT klasis konstruqtors, rogorc qvemoT 

aris naCvenebi: 

template_class_name<typel, type2> object_name( parameter1, 

parameter2); 

rodesac kompilators xvdeba aseTi gamocxadeba, 

igi qmnis miTiTebul tipebze dafuZnebul klass. 

magaliTad, Semdegi operatori iyenebs array klasis 
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Sablons char tipis masivis Sesaqmnelad, romelSic 

inaxeba 100 elementi: 

array<char, int> small_numbers(100) ; 

daskvna: 

 klasebis Sablonebi saSualebas iZleva Tavi 

avaridoT kodis dublirebas iseTi klasebi-

saTvis, romlis obieqtebi gansxvavdebian maTi 

elementebis mxolod tipebiT; 

 klasis Sablonis Sesaqmnelad klasis gamocxa-

debas waumZRvareT template gasaReburi sityva da 

tipebis simboloebi, magaliTad Т da T1; 

 Semdgom klasis calkeuli funqciis gansazRvras 

waumZRvareT template gasaReburi sityva. garda 

amisa miuTiTeT Sablonis tipi kuTxovan 

frCxilebSi, xolo gamosaxuleba kuTxovan 

frCxilebSi ganaTavseT klasis saxelsa da 

xedvis ares daSvebis operators Soris, 

magaliTad:  

class_name<T,T1>::function_name. 

 Sablonis gamoyenebiT klasis Sesaqmnelad 

miuTiTeT klasis saxeli da tipebisaTvis 

Camnacvlebeli mniSvnelobebi, kuTxovan frCxi-

lebSi. magaliTad, class_name<int, long> object. 
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laboratoriuli samuSao 14 

Tema: cin da cout damatebiTi SesaZleblobebi 

rogorc ganvlili masalebidan Cans, c++ enaze 

dawerili yoveli programa Seicavs iostream.h  saTao 

fails. magram aqamde Cven ar vicodiT ra aris am 

failSi. es faili gansazRvras klasebs istream  da 

ostream  (Semavali nakadi da gamomavali nakadi), 

xolo cin  da соut arian am klasebis cvladebi 

(obieqtebi).  

mocemul masalaSi Tqven gaecnobiT rogor 

farTovdeba Setana-gamotanis SesaZleblobebi 

funqciebis gamoyenebiT, romlebic CaSenebulia cin 

da cout klasebSi. 

Tqven SeiswavliT Semdeg ZiriTad koncefciebs: 

 iostream.h saTao faili Seicavs klasis 

gansazRvras, romelic Tqven SegiZliaT 

gaaanalizoT, raTa ukeT gaigoT nakaduri 

Setana/gamotana; 

  cout.width  meTodis gamoyenebiT Tqven programebs 

SeuZliaT gamotanis siganis marTva; 

 cout.fill meTodis gamoyenebiT Tqven programebs 

SeuZliaT carieli gamomavali simboloebis 

(tabulacia da xarvezi) Secvla  zogierTi 

gansazRvruli simboloTi; 

 mcocavwertliani mniSvnelobebis gamomaval 

nakadSi cifrebis raodenobis  marTvisaTvis  

SeiZleba gamoyenebul iqnas cout.setprecision 

meTodi; 
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 simboloebis saTiTaod Setana-gamotanisaTvis 

programas SeuZlia gamoiyenos  cout.put da cin.get 

nakaduri meTodebi; 

 cin.getline meTodis gamoyenebiT SeiZleba mTeli 

striqonis gamotana erTdroulad. 

 

cout  gamoyeneba 

rogorc ukve iciT cout warmoadgens klass, 

romelic Seicavs sxvadasxva meTods. qvemoT 

warmodgenil programaSi naCvenebia zogierTi 

meTodis gamoyeneba gamotanis formatirebisaTvis. 

setw  manipulatori programas saSualebas aZlevs 

miuTiTos simboloebis minimaluri raodenoba, 

romelic SeuZlia daikavos gamomavalma 

mniSvnelobam: 

#include <iostream.h> 

#include <iomanip.h> 

void main(void) 

{  

   cout << "gamoitans ricxvs" << setw(3) << 1001 << endl;  

   cout << "gamoitans ricxvs" << setw (4) << 1001 << endl;  

   cout << "gamoitans ricxvs" << setw (5) << 1001 << endl;  

   cout << "gamoitans ricxvs" << setw(6) << 1001 << endl;  

} 

analogiurad moqmedebs cout.width meTodi, romelic 

warmodgenilia qvemoT: 

#include <iostream.h> 

#include <iomanip.h> 
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void main (void) 

{  

   int i;  

   for (i = 3; i < 7; i++) 

   {  

      cout << "gamoitans ricxvs";  

      cout. width (i);  

      cout << 1001 << endl;  

   }  

} 
programis Sesrulebisas ekranze gamova: 
gamoitans ricxvs1001 

gamoitans ricxvs1001 

gamoitans ricxvs 1001 

gamoitans ricxvs  1001 

 

Semavsebeli simbolos gamoyeneba 

zogjer saWiroa Semavsebeli simbolos gamoye-

neba. davuSvaT vakeTebT sarCevs, sadac CamonaT-

valsa da gverdis nomers Soris Semavseblad gamo-

yenebulia simbolo wertili. 

informaciis cxrili 

kompaniis profili...............................................................10 

kompaniis Semosavlebi da danakargebi...........13 

kompaniis wevrebi....................................................................15 

ganvixiloT programa, sadac cout.fill funqcia saSua-

lebas iZleva mivuTiToT simbolo, romelic 

Seavsebs cariel sivrces: 

#include <iostream.h> 

#include <iomanip.h> 

void main(void) 
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{  

   cout << "informaciis cxrili" << endl;  

   cout.fill ('.');  

   cout << "kompaniis profili" << setw(20) << 10 << endl;  

   cout << "kompaniis Semosavlebi da danakargebi" << 

setw(12) << 13 << endl;  

   cout << "kompaniis wevrebi" << setw(14) << 15 << endl;  

} 

mcocavwertiliani mniSvnelobebis Tanrigebis 

marTva 

Tu progrmaSi cout-s viyenebT mcocavwertiliani 

mniSvnelobebis gamosatanad, winaswar ver 

vivaraudebT wertilis Semdeg Tu ramdeni cifri 

iqneba dumiliT gamotanili. setprecision manipula-

toris gamoyenebiT SegviZlia mivuTiToT saWiro 

cifrebis raodenoba. qvemoT warmodgenil 

programaSi gamoyenebulia setprecision manipulatori 

wertilidan marjvniv cifrTa raodenobis 

marTvisaTvis: 

#include <iostream.h> 

#include <iomanip.h> 

void main(void) 

{  

   float value = 1.23456;  

   int i;  

   for (i = 1; i < 6; i++) cout << setprecision(i) << value << endl;  

} 
programis Sesrulebisas gamova Semdegi Sedegi: 
1.2 

1.23 
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1.235 

1.2346 

1.23456 

setprecision manipulatoris awyobebi moqmedebs manam, 

sanam programa xelaxla ar gamoiyenebs mocemul 

manipulators. 

calkeul jerze TiTo simbolos gamotana 

qvemoT warmodgenil programaSi gamoyenebulia 

cout.put funqcia Setyobinebis: ”vswavlobT daprog-

ramebas c++ enaze” simbolo-simbolod gamosatanad: 

#include <iostream.h> 

void main(void) 

{  

   char string[] = "vswavlobT daprogramebas C++ enaze!";  

   int i;  

   for (i = 0; string[i]; i++) cout.put(string[i]) ;  

} 

Semdeg programaSi gamoyenebulia toupper  

funqcia simbolos zeda registrSi gadasayvanad, 
xolo Semdeg es simbolo gamodis cout.put funqciis 
daxmarebiT: 

#include <iostream.h> 

#include <ctype.h> // toupper prototipi 
void main(void) 

{  

   char string[] = "C++ language";  

   int i;  

   for (i = 0; string[i]; i++) cout.put(toupper(string[i]));  

   cout << endl << "Sedegi striqoni: " << string << endl;  

} 
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programis gaSvebis Semdeg ekranze gamova Sedegi: 

C++ LANGUAGE 

Sedegi striqoni: C++ language 

 

klaviaturidan striqonis cal-calke 

simboloebad wakiTxva 

cin  warmogvidgens cin.get funqcias, romelic 

calkeuli simbolos wakiTxvis saSualebas iZleva. 

mocemuli funqciiT sargeblobisaTvis simbolos 

aniWebT  am funqciis dasabrunebel cvlads: 

letter = cin.get(); 

qvemoT warmodgenilia  programa, romelsac 

gamoaqvs Setyobineba, romlis sapasuxod  unda 

SeitanoT Y an N. Semdeg igi imeorebs ciklSi cin.get 

funqciis gamoZaxebas simbolos wasakiTxad, sanam 

ar miiRebs Y an N pasuxs: 

#include <iostream.h> 

#include <ctype.h> 

void main(void) 

{  

   char letter;  

   cout << "gavagrZelo? (Y/N): ";  

   do 

   {  

      letter = cin.get();  

         // zeda registrSi gardaqmna  

      letter = toupper(letter);  

   } while ((letter != 'Y') && (letter != 'N'));  

   cout << endl << "Tqven SeitaneT " << letter << endl;  

} 
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klaviaturidan mTeli striqonis wakiTxva 
 

xSir SemTxvevaSi saWiroa, rom programam 

waikiTxos mTeli simboluri striqoni, risTvisac 

gamoiyeneba cin.getline funqcia. aRniSnuli funqciis  

gamoyenebisas saWiroa miuTiToT simboluri 

striqoni, romelSic ganTavsdeba simboloebi da 

aseve striqonis sigrZe, rogorc qvemoT aris 

naCvenebi: 

cin.getline(string, 64); 

rodesac cin.getline kiTxulobs simboloebs klavia-

turidan,  igi ar waikiTxavs imaze mets  rasac 

daitevs striqoni. masivis zomis gansazRvrisaTvis 

mosaxerxebelia sizeof operatoris gamoyeneba, 

rogorc qvemoT aris naCvenebi: 

сin.getline(string, sizeof(string)); 

Tu Tqven mogvianebiT SecvliT striqonis zomas, ar 

mogiwevT Tqvens programaSi arsebul cin.get-Tan 

dakavSirebuli calkeuli operatoris Zebna da 

Secvla. amis nacvlad sizeof operatori gamoiyenebs 

striqonis koreqtirebul zomas.  qvemoT moyvanili 

programa gamoiyenebs сin.getline funqcias teqsturi 

striqonis klaviaturidan wasakiTxad: 

#include <iostream.h> 

void main(void) 

{  

   char string[128];  

   cout << "SeitaneT teqsturi striqoni da daaWireT Enter" 

<< endl;  
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   cin.getline(string, sizeof(string));  

   cout << "Tqven SeitaneT: " << string << endl;  

} 

zogjer saWiroa ara mTeli striqonis, aramed 

romelime simbolomde wakiTxva, msgavsi operaciis 

Sesasruleblad saZiebo simbolo unda iqnas 

gadacemuli cin.getline funqciaSi. qvemoT moyvanili 

funqcia striqons waikiTxavs manam, sanam ar 

Sexvdeba striqonze gadasvla an sanam ar 

waikiTxavs 64 simbolos an sanam ar Sexvdeba 

simbolo “z”: 

cin.getline(string, 64, 'z'); 

ganvixiloT programa, romelic gamoiyenebs 

cin.getline funqcias striqonis wasakiTxad “z” 

simbolos CaTvliT: 

#include <iostream.h> 

void main(void) 

{  

   char string[128];  

   cout << "SeitaneT striqoni da daaWireT Enter" << endl;  

   cin.getline(string, sizeof(string), 'z');  

   cout << "Tqven SeitaneT: " << string << endl;  

} 

gaakeTeT testireba sxvadaxva striqonisaTvis. 

zogierTi maTgani daiwyeT z simboloTi, zogierTi 

daasruleT  z simboloTi, xolo zogierTi saerTod 

ar Seicavdes z simbolos.  
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daskvna: 

 cin  da соut arian istream  da ostream  klasebis 

obieqtebi (cvladebi), romlebic gansazRvrulia 

iostream.h  saTao failSi. amdenad isini warmoad-

genen funqciebs, romelTac Tqveni programebi 

gamoiZaxeben gansazRvruli amocanebis amosaxs-

nelad; 

 cout.width  saSualebas iZleva gamotanis dros 

miTiTebul iqnas simboloebis minimaluri 

raodenoba; 

 cout.fill funqcia saSualebas iZleva miTiTebul 

iqnas cout.width   an setw gamoyenebiT warmoqmnili 

carieli sivrcis Semavsebeli simbolo; 

 setprecision manipulatori saSualebas iZleva 

mcocavwertiliani ricxvebis gamotanis dros 

miTiTebul iqnas wertilis Semdeg cifrTa 

raodenoba; 

 cin.get da cout.put funqciebi saSualebas iZleva 

Setanil an gamotanil iqnas erTi simbolo; 

 cin.getline funqcia striqonis klaviaturidan 

wakiTxvis saSualebas iZleva.  
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laboratoriuli samuSao 15 

Tema: Setana-gamotanis failuri operaciebi 

programebis garTulebasTan erTad programebma 

unda Seinaxon da miiRon informacia failebis 

gamoyenebiT.  

mocemul masalaSi ganxilulia Semdegi Ziri-

Tadi koncefciebi: 

 gamomavali failuri nakadis gamoyenebiT Tqven 

SegiZliaT CaweroT informacia failSi Casmis 

operatoris (<<) daxmarebiT; 

 Semavali failuri nakadis gamoyenebiT Tqven 

SegiZliaT failSi Senaxuli informaciis 

wakiTxva amoRebis operatoris (>>) daxmarebiT; 

 failis gaxsnisa da daxurvisaTvis gamoiyenebT 

failuri klasebis meTodebs; 

 failuri monacemebis wakiTxvisa da CawerisaTvis 

SegiZliaT gamoiyenoT Casmis da amoRebis 

operatorebi, aseve failuri klasebis zogierTi 

meTodebi. 

Setana failur nakadSi  

saTao faili iostream.h gansazRvravs cout 

gamomaval nakads. analogiurad, saTao faili 

fstream.h gansazRvravs gamomavali failuri nakadis 

klass, romlis saxelia ofstream. am klasis 

obieqtebis gamoyenebiT programebs SeuZlia 

Seasrulos gamotana failSi. dasawyisisaTvis  

Tqven unda gamoacxadoT ofstream tipis obieqti, 

sadac moTxovnili gamomavali failis saxeli 
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mieTiTeba simboluri striqonis saxiT, rogorc 

qvemoT aris naCvenebi: 

ofstream  file_object("FILENAME.EXT"); 

ofstream tipis obieqtis gamocxadebisas Tu Tqven 

miuTiTebT failis saxels, diskze Seiqmneba axali 

faili miTiTebuli saxelis gamoyenebiT an 

gadaewereba amave saxelis fails Tu igi ukve 

arsebobs diskze. qvemoT warmodgenili programa 

qmnis ofstream tipis obieqts da Semdeg gamoiyenebs 

Casmis operators teqstis ramdenime striqonis 

Sesatanad BOOKINFO.TXT failSi: 

#include <fstream.h> 

void main(void) 

{  

   ofstream  book_file("d:\BOOKINFO.TXT");  

   book_file << "vswavlobT daprogramebas  C++ enaze, " << 

"meore redaqcia" << endl;  

   book_file << "Jamsa Press" << endl;  

   book_file << "22.95" << endl;  

} 

mocemul magaliTSi programa xsnis 

BOOKINFO.TXT  fails da Semdeg Cawers sam striqons 

failSi: 

vswavlobT daprogramebas  C++ enaze,  meore 

redaqcia 

Jamsa Press 

22.95 



145 
 

wakiTxva Semavali failuri nakadidan 

wakiTxva failidan xdeba ifstream tipis 

obieqtebis gamoyenebiT. analogiurad Tqven qmniT 

obieqts, romelsac parametrad gadascemT moTxov-

nili failis saxels: 

ifstream input_file("filename.EXT"); 

qvemoT warmodgenili programa xsnis 

BOOKINFO.TXT  fails, romelic Tqven SeqmeniT wina 

programaSi da kiTxulobs, Semdeg ki asaxavs 

failis pirvel-sam elements: 

#include <iostream.h> 

#include <fstream.h> 

     void main(void) 

{  

   ifstream input_file("d:\BOOKINFO.TXT") ;  

   char one[64], two[64], three[64];  

   input_file >> one;  

   input_file >> two;  

   input_file >> three;  

   cout << one << endl;  

   cout << two << endl;  

   cout << three << endl;  

} 

mocemuli programis gaSvebis Semdeg igi 

asaxavs failis pirvel-sam sityvas.  cin msgavsad 

Semavali failuri nakadebi gamoiyeneben cariel 

simboloebs raTa ganisazRvros sad mTavrdeba erTi 
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mniSvneloba da sad iwyeba axali. ekranze gamoCn-

deba Sedegi: 

vswavlobT 

daprogramebas 

c++ 

mTeli striqonis wakiTxva 

rogorc wina masalaSi ganvixileT klavia-

turidan mTeli striqonis wasakiTxad gamoiyeneba 

cin.getline. msgavsad ifstream tipis obieqtebs SeuZliaT 

getline gamoiyenon  failuri Setanis striqonebis 

wasakiTxad. qvemoT warmodgenili programa 

gamoiyenebs getline-s BOOKINFO.TXT failidan samive 

striqonis wasakiTxad: 

#include <iostream.h> 

#include <fstream.h> 

         void main(void) 

{  

   ifstream input_file("d:\BOOKINFO.TXT");  

   char one[64], two[64], three [64] ;  

   input_file.getline(one, sizeof(one)) ;  

   input_file.getline(two, sizeof(two));  

   input_file.getline(three, sizeof(three)) ;  

   cout << one << endl;  

   cout << two << endl;  

   cout << three << endl;  

} 

mocemul SemTxvevaSi programa warmatebiT 

kiTxulobs failis Sinaarss, radgan man icis, rom 

faili Seicavs sam striqons. xSir SemTxvevaSi 
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programam ar icis ramdeni striqonia failSi. aseT 

SemTxvevebSi wakiTxva gagrZeldeba manam, sanam ar 

Sexvdeba failis dasasruli. 

failis dasasrulis gansazRvra 

programaSi Cveulebrivi failuri operacia 

aris failis Sinaarsis wakiTxva, sanam ar Sexvdeba 

failis dasasruli. failis dasasrulis gansazRv-

risaTvis programaSi gamoiyeneba еоf funqcia. es 

funqcia abrunebs 0 mniSvnelobas, Tu failis 

dasasruli jer kidev ar Sexvda, xolo 1-s Tu 

failis dasasruli Sexvda. while ciklis gamoyenebiT 

programas SeuZlia ganuwyvetliv waikiTxos failis 

Sinaarsi, sanam ar ipovis failis dasasruls, 

rogorc qvemoT aris naCvenebi: 

while (! input_file.eof()) 

{  

   // operatorebi  

} 

mocemul SemTxvevaSi programa agrZelebs 

ciklis Sesrulebas, sanam eof  funqcia abrunebs 

mcdars. qvemoT warmodgenili programa fails 

kiTxulobs dasasrulis miRwevamde: 

#include <iostream.h> 

#include <fstream.h> 

void main (void) 

{  

   ifstream  input_file("d:\BOOKINFO.TXT");  
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   char line[64];  

   while (! input_file.eof()) 

   {  

      input_file.getline(line, sizeof(line));  

      cout << line << endl;  

   }  

} 

analogiurad, Semdegi programa kiTxulobs 

failis Sinaarss TiTo jerze TiTo sityvas, sanam 

ar Sexvdeba failis dasasruli: 

#include <iostream.h> 

#include <fstream.h> 

void main(void) 

{  

   ifstream input_file("d:\BOOKINFO.TXT");  

   char word[64] ;  

   while (! input_file.eof()) 

   {  

      input_file >> word;  

      cout << word << endl;  

   }  

} 

xolo Semdegi programa get funqciis gamoyenebiT 

kiTxulobs failis Sinaarss TiTo jerze TiTo 

simbolos, sanam ar Sexvdeba failis dasasruli: 

#include <iostream.h> 

#include <fstream.h> 

void main(void) 

{  

   ifstream input_file("d:\BOOKINFO.TXT");  
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   char letter;  

   while (! input_file.eof()) 

   {  

      letter = input_file.get();  

      cout << letter;  

   }  

} 

failuri operaciebis Sesrulebisas Secdomebis 

Semowmeba 

 
aqamde warmodgenili programebi gvTava-

zobdnen, rom Setana-gamotanis failuri opera-

ciebis dros ar xdeba Secdomebi. magram es 

yovelTvis ase ar aris. magaliTad, Tu xsniT fails 

Sesatanad, programam unda Seamowmos, rom faili 

arsebobs. analogiurad, Tu programas Seaqvs 

monacemebi failSi, aucilebelia darwmundeT, rom 

operaciam warmatebiT Caiara. Secdomebze Tval-

yuris midevnebis mizniT SesaZlebelia failuri 

obieqtis fail funqciis gamoyeneba. Tu failuri 

operaciis procesSi Secdomebi ar iyo, funqcia 

daabrunebs mcdars(0). mxolod Tu Sexvda Secdoma 

fail funqcia daabrunebs WeSmarits. magaliTad, Tu 

programa xsnis fails, man unda gamoiyenos fail 

funqcia, raTa ganisazRvros moxda Tu ara Secdoma, 

rogorc qvemoT aris naCvenebi: 

ifstream input_file("FILENAME.DAT");  

if (input_file.fail()) 
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{  

   cerr << " FILENAME.EXT gaxsnis Secdoma" << endl;  

   exit(1);  

} 

amdenad, programebi unda darwmundnen, rom 

wakiTxvis da Caweris operaciebma Caiara warma-

tebiT. Semdegi programa gamoiyenebs fail funqcias 

sxvadasxva SecdomiTi situaciebis Sesamowmeblad: 

#include <iostream.h> 

#include <fstream.h> 

void main(void) 

{  

   char line[256] ;  

   ifstream input_file("BOOKINFO.TXT") ;  

   if (input_file.fail()) cerr << "BOOKINFO.TXT failis gaxsnis 

Secdoma"<< endl;  

   else 

   {  

      while ((! input_file.eof()) && (! input_file.fail())) 

      {  

          input_file.getline(line, sizeof(line)) ;  

         if (! input_file.fail()) cout << line << endl;  

      }  

   }  

} 
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failis daxurva 
 
failiTan muSobis dasrulebis Semdeg igi unda 

daixuros, risTvisac gamoiyeneba  close funqcia, 

rogorc qvemoT aris naCvenebi: 

input_file.close (); 

programis mier Setanili yvela informacia 

inaxeba failSi. 

failis gaxsnis marTva 

arsebuli failis boloSi informaciis 

dasamateblad saWiroa faili gaixsnas damatebis 

reJimSi, risTvisac failis gaxsnisas unda mieTiTos 

meore parametri, rogorc qvemoT aris naCvenebi: 

ifstream output_file("FILENAME.EXT", ios::app); 

mocemul SemTxvevaSi ios::app parametri uCvenebs 
failis gaxsnis reJims. programebis sirTulis 
mixedviT failis gaxsnis reJimisaTvis gamoiyeneba 
mniSvnelobaTa Serwyma, romelic warmodgenilia 
cxrilSi: 

gaxsnis reJimi daniSnuleba 

ios::app xsnis fails damatebis reJimSi, failze 
mimTiTebels ganaTavsebs failis boloSi 

ios::ate failze mimTiTebels ganaTavsebs failis 
boloSi 

ios::in miuTiTebs failis gaxsnas Sesatanad 

ios::nocreate Tu miTiTebuli faili ar arsebobs, ar 
Seiqmnas faili da daabrunos Secdoma 

ios::noreplace Tu faili arsebobs, gaxsnis operacia unda 
Sewydes da daabrunos Secdoma 

ios::out miuTiTebs failis gaxsnas gamosatanad 

ios::trunc Camoyris(gadawers) Sinaarss arsebuli 
failidan 
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failis gaxsnis Semdegi operacia xsnis fails 

gamosatanad, ios::noreplace reJimis gamoyenebiT, raTa 

Tavidan aicilos arsebul failze gadawera: 

 ifstream output_file("FIlename.EXT", ios::out | ios::noreplace); 

wakiTxvis da Caweris operaciebis Sesruleba 

mocemul masalaSi warmodgenili yvela 

programa asrulebda failur operaciebs simbolur 

striqonebze. aranakleb saWiroa masivebis da 

striqonebis wakiTva da Cawerac.  amisaTvis unda 

iqnas gamoyenebuli read da write funqciebi. am 

funqciebis gamoyenebisas unda miuTiToT monacemTa 

buferi, romelSic monacemebi waikiTxeba an 

saidanac isini Caiwereba, aseve buferis sigrZe 

baitebSi, rogorc qvemoT aris naCvenebi: 

input_file.read(buffer, sizeof(buffer)) ;  

         output_file.write(buffer, sizeof(buffer)); 

Semdegi programa gamoiyenebs write funqcias 

struqturis Semadgenlobis EMPLOYEE.DAT failSi 

Casawerad: 

#include <iostream.h> 

#include <fstream.h> 

void main(void) 

{  

   struct employee 

   {  

      char name[64];  

      int age;  
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      float salary;  

   } worker = { "Happy Jamsa", 33, 25000.0 }; 

   ofstream emp_file("d:\EMPLOYEE.DAT") ;  

   emp_file.write((char *) &worker, sizeof(employee));  

} 

write funqcia Cveulebriv iRebs mimTiTebels 

simbolur striqonze. simboloebi (char *) 

warmoadgens tipebSi moyvanis operators, romelic 

kompilators ukeTebs informirebas, rom Tqven 

gadascemT sxva tipze mimTiTebels. msgavsad, 

momdevno programa gamoiyenebs read meTods 

failidan TanamSromlis Sesaxeb informaciis 

wasakiTxad: 

#include <iostream.h> 

#include <fstream.h> 

      void main(void) 

{  

   struct employee 

   {  

      char name [6 4] ;  

      int age;  

      float salary;  

   } worker = { "Happy Jamsa", 33, 25000.0 }; 

   ifstream emp_file("d:\EMPLOYEE.DAT");  

   emp_file.read((char *) &worker, sizeof(employee));  

   cout << worker.name << endl;  

   cout << worker.age << endl;  

   cout << worker.salary << endl;  

} 
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daskvna: 

 fstream.h saTao faili gansazRvravs ifstream da 

ofstream klasebs, romelTa daxmarebiT programas 
SeuZlia Seasrulos failuri Setana-gamotanis 
operaciebi; 

 failis Sesatanad an gamosatanad gaxsnisaTvis 
obieqti unda gamoacxadoT ifstream an  ofstream 

tipad, am obieqtis konstruqtorze moTxovnili 
failis saxelis gadacemiT; 

 mas Semdeg rac programaSi gaixsneba faili 
Setanis an gamotanisaTvis, SesaZlebelia mona-
cemebis wakiTxva an Cawera amoRebis (<<) an 
Casmis (>>) operatorebis gamoyenebiT; 

 programas SeuZlia Seasrulos simboloebis 
Setana an gamotana failSi an failidan, get da 
 put funqciebis gamoyenebiT; 

 programas SeuZlia failidan waikiTxos mTeli 
striqoni  getline funqciis gamoyenebiT; 

 umetesi programebi kiTxuloben failis 
Sinaarss, vidre ar Sexvdeba failis dasasruli. 
failis dasasruli SeiZleba ganisazRvros eof 

funqciis daxmarebiT; 

 rodesac programa asrulebs failur operaciebs, 
man unda Seamowmos yvela operaciis mdgo-
mareoba, raTa darwmundes, rom operaciebi Ses-
rulebulia warmatebulad. Secdomebis Sesamow-
meblad SeiZleba gamoyenebul iqnas fail funqcia; 

 rodesac failSi saWiroa masivebis an struq-

turebis Setana an gamotana, SeiZleba gamoye-

nebul iqnas read  da write meTodebi; 

 failTan muSaobis dasrulebis Semdeg saWiroa 

misi daxurva close funqciis gamoyenebiT. 
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