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Sesavali:

C++ daprogramebis ena miRebulia C-enaSi obieqt-
orientirebuli meTodis ideoBogiis damatebiT. C++ enaSi
realizebulia kBasebisa da obieqtebis, menkvidreobiTobisa da
polinorfiznmis, inkaFsulirebisa da monacemTa abstragtulli
tipebis daprogramebis saSuallebani.

es Tvisebebi gansakuTrebull simZBavres da mogni B obas aniWebs
enas. dReisaTvis ar arsebobs iseTi Tanamedrove progranulli
paketi, romelic nmodelirebisa da daprogranebis obieqt-
orientirebull koncefcias ar iyenebdes.

aseTi progranuli produgtebia: Visual C++, Borland
C++Builder, Visual Basic, Object Pascal, Delphi, Oracle, SQL Server,
Access da mravali sxv. obieqt-orientirebulli daprogranebis
idea erTia yveBasTvis (Teoriulli sakiTxi), enaSi reallizacia
ki yvelas specifikurad aqvs gadawyvetili.

1. C++ enis ZiriTadi koncefcia

Cveni mizania aq ganvixiBoT obieqt-orientirebuli
koncefciis ZiriTadi elementebi da maTi progranuli
gadawyvetis xerxebi. Tu am sakiTxebSi specialisti gaerkva,
maSin igi SedarebiT TavisuFlad daeufleba zemoCamoTvEil
progranul paketebSi muSaobas.

pirvel TavSi Cven aRvniSneT, rom struqturuli
daprogramebis idea nT Bianad aris Cadgmuli obieqt-
orientirebu B Si. amgvarad, oo-daprograneba berad aRemateba
mas programulli bibBioTekis simZBavriTa da enis FfarTo
SesaZlebBobebiT. mokBed rom vTqvaT, C++ enis axali
konstrugciebi Tvisobrivad ganasxvavebs mas C enisagan.

paragrafis dasasrulls saWiroa aRiniSnos, rom vinaidan
C++ena menkvidrea Cenisa, Zveli progranuli kodebi muSaobs
axall garemoSic. am sakiTxma Zireuli gamar jveba moutana C++
enas konkurenciaSi progranebis msoflio bazarze, vinaidan
Unix-platforma dawerillia Cenaze da mravali Ffirma da
organizacia iyenebs mas. C++enis SemotaniT ar moxda Zvelis
uaryofa, Seigma ew. hibriduli mnZBavri sistenma.
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ismis kiTxva, rodis unda gamoviyenoT C++ena, an yove I Tvisaa
Tu ara misi gamoyeneba saWiro ? boBo wHlebSi gamocemuli
Biteraturis analizi gviCvenebs, rom C++ -is gamoyeneba araa
yove B Tvis efeqturi, CenasTan SedarebiT. gvaxsovdes princi pi
“beRurebs zarbaznebiT ar xocaven ! ~ .

Tu amocana progranu Bad advi Bi gadasawyveti da martivad
reall izebadia, maSin misTvis Cenac sakmarisia. nak Bebi resursebis
pirobebSi igi swrafad da damakmayofilBebBad imuSavebs.

Tu amocana rTullia da moiTxovs sarealizaciod did
resursebsa da dros, maSin igi aucileblad unda gadawydes
C++enis konstrugciebis gamoyenebiT. es mogvcens SesaZ leb ll obas,
rom saproeqto da sarealizacio stadiebi bevrad swrafad
SevasruloT enis 1iseTi konstruqciebis safuZvel ze,
rogorebicaa memkvidreobiToba, poRinorfizmi da sxv.

ganvixi BOoT C++enaze daprogranebis procedurebi. pirobiTad
SeiZleba C++ programebi davyoT or kategoriad: pirveli,
romBebSic araa ganoyenebu Bi obieqt-orientirebulli ideologiis
e Bementebi (kMasebi, obieqtebi da aS.), da meore - romBebSic
aris. AA

progranebis asagebad SeiZBeba gamoyenebul ignes C++ enis
nebismieri kompi Batori Widows, MsDos an Linux p latformaze.
progranis sawyisi teqsti igneba identuri samive SemTxvevaSi.

Cveni magal iTebisaTvis gamoviyenebhT amjerad Borland C++
kompi Bators, Tumca nkiTxve B's SeuZlia sxva C++ instrumentis
gamoyenebac.

2. daprogrameba obieqt-orientirebuli
meTodis el ementebis gareSe

1-el naxazze motaniBia ori patara progranis Fragmenti,
rome B Ta Sedegebi identuria. pirveli tegsti C enis
operatorebiTaa daweri i, meore ki C++eniT. orive prograna
muSaobs C++ kompi BatoriT da iZBeva erTidaimave Sedegebs.

- pirveli strigoni: (/*.*/ da //.. ) orive komentarebia.

- meore strigoni: <stdio.h> da <iostream.h> C da C++ is
header fai Bebia, Sesabamisad.



I*Prolepp My first */ Il Pr5lepp My second

Hinc hnde =sitdinh= Hinchude <iosiream -
voil mainroid) void maintroid)
{ !

printf{"Hello, I'm C ! n™) | cowt <= “Hell, I'm C+!"=<endl;
h H

nax. 1

- mesame striqoni: erTnairia. C enisagan gansxvavebiT C++
ena yove B Tvis moiTxovs Funqciis da argumentebis tipebis
miTiTebas. amjerad main()-s ara aqvs arcerTi, amitomac
gamoyenebu Bia void , rac utipos niSnavs. amgvarad, C++ ena
bevrad mkacria, vidre “keTiBi~-C. tipebis ar-miTiTeba xSiradaa
sintaksuri Secdonebis mizezi !

- Figurull frCxilebSi moTavsebulia erTi operatori,
rome Bsac ekranze gamoaqvs misalmebis strigqoni. pirvel
SemTxvevaSi gamoyenebu Bia Formatirebuli gamotanis, CvenTvis
kargad cnobiBi printf() operatori. rogorc vxedavT, C++enis
msgavsi konstrugcia <iostream.h> Fai Bidan aris:

cout<<" tegsti " << endl,
aq endl aris strigonis gadatana (SeiZBeba \n'ic gamoviyenoT).

C++ enaSi monacemebis Setana SeiZleba <stdio.h>-is
operatorebiT: scanf(), gets(), getch() da sxv., magran ufro xSirad
gamoiyeneben <iostream.h>-isas: cin>>N;

ganvixi BoT Borland-is C++ redagtorSi progranis tegsti
(nax.2-a) da Sedegi (nax.2-b). gamoyenebuli gvagvs cout da cin
operatorebi.

3. monacemTa nakadis Setana-gamotana

momdevno 3-a da b naxazebze iBustrirebulia nandvilli
ricxvebis Formatirebuli gamotanis SemTxveva specialluri
mani pu Batorebis ganoyenebiT (ag esaa setprecision(l), romelic
aris <iomanip.h> fai BSi). 1 miuTiTebs ricxvis damrgvall ebas
meaTedande, amitomac SedegSi miRebulia 32.9 nacvlad 32.8523.
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< Pr&ZF

Birclude <iostream.h:

void main fwoid)

i

int M;

cout <" K="

cimexMN;

cout << "Resultst "<sH<C" USD = ¢
L4 HEZ,Z2 24" Lari"<< M7

p .
J _'*|J

10:1 |Hudmed “nseﬂ

nax.2-a. bor Bandis tegsturi redagtori
W (Inactive E:\BOR - O] x|

H=158 -
Results:158 USD = 338 Lari

< | v

nax.2-b. Sedegebis fanjara




XxBorland C++ - [et\bec\pr - O] x|
Bl File Edit Search REun Compile Project
Browse thu:ms Wlndnw He_lp - 2| x|

o F%SS SED

Binclude <iomanip.h

Binclude <iostream.h:

%uid maim (woid)

int M;

cogt<<" M=";

cim> ks

coutd < "Result=s "CLMgs Ush =

“n MeEZ 19+8. 8823 <<" Lari"<< T

cout<<{resetiosflags(ioz ! ifixed) <<
betprecizion (1) <<N*Z7.19+0 . 0023<<endl ;

} -
| _'*IJ

133 Modified | Insert |

nax.3-a. Sedegebis gamotanis sizustis manipulatori
setprecision(1) aris <iomanip.h> fai ISi

H=1% -
Results:15% USD = 32.8523 Lari
32.9

-

R v|

nax.3-b. Sedegi damrgvalebulia meaTedis sizustiT




monacemTa Formatirebulli Setana-gamotanis detalurad
gasacnobad saWiroa gavaanalizoT iostream.h Failis maRalli
da dabali donis mTavari sabazo kBasebi ios da streambuf. am
ukanaskne B Si aris xSirad gamoyenebadi subk Basi conbuf, romellic
iyenebs constream.h Fai Is da Seicavs monitoris marTvis
Funqciebs (rogorc <conio.h>). es Fungciebia, magall iTad:

Fungcia daniSnu 0l eba

Shis teqsts kursoris poziciidan

void clreol (') strigonis bolonde

void clrscr () wnends ekrans nT I ianad

void delline ()

Shlis strigons

void gotoxy(int x, int y)

gadaaadgi Bebs kursors

void textbackground(int
Color)

fonis Feri

void textcolor(int Color)

teqstis feri

void window(int
x1,intyl,intx2,inty2)

Fanj ris parametrebi

int wherex(), int
wherey()

kursoris poziciis koordinatebi




4. Funqciebs Soris parametrebis
gadacema TFsevdonimebiT

C enaSi Cven ganvixiBeT Funqciebs (qveprogramebs) Soris
monacemebis gadacema mniSvne BobebiT da misamarTebiT, avxseniT
maTi daniSnuBeba. C++enas garda am ori saSuallebisa gaaCnia
mesame xerxic, romelsac TFsevdonimebiT (alias) nimarTvas
uwodeben (reference). es ukanaskne Bi iyenebs cnebas “monacemis
tipis nmisamarTi~ (data_type& ...) anu iribi (arapirdapiri)
mimarTva monacemze. amgvarad, gvaqvs SesaZlebBoba monacemebs
mivmiarTOT ori saxeHiT: nandvi BiT (nTavarSi) da FsevdonimiT
(gamoZaxebu B ST). sinamdvi BeSi es Fizikurad erTi da imave
monacemis mniSvne B obaa mexsierebaSi. amitomac &date da
&alias_date erT mniSvne Bobas iZNBeva.

ax Ba ganvixi B OT igive anocana, rac me-3 TavSi, ori ricxvis
gadacemiT meore fFungciaze, mniSvne Bobebis urTierTSecvliT
da ukan dabrunebiT, oRondac Fsevdonimebis gamoyenebiT.

// Pr55.cpp reference transfer

#include <iostream.h>

#include <conio.h>

void func(int&, int&);

void main(void)

{inta=5, b=10;
cout<<*“Befor:"<<endl;
cout<<*main-1. a="<<a<<* b="<<b<<endl,
func(a,b);
cout<<*After:”<<endl;
cout<<*main-4. a="<<a<<* b="<<b<<endl,
getch();

void func(int& u, int& v)

{inttemp;
cout<<" "<<endl;
cout<<"func-2. a="<<u<<" b="<<v<<endl;




temp=u;

u=v;

v=temp;

cout<<"func-3. a="<<u<<" b="<<v<<endl;
cout<<" "<<endl;

} Sedegebi mocenu Bia me-5 naxazze.

nax.5b 3 ,éf:

5. struqturebis gadacema maCvenebBebiT

C++ enaSi xSirad gamoiyeneba Tungciebs (qveprogramebs)
Soris struqturebis gadacema maCvenebh BebiT. wina paragrafSi
Cven gamoviyeneT tipebis misamarTebiT (FsevdonimebiT) data_type&
gadacema. struqtura ki, rogorc viciT aris axali tipis
monacemi da igi C++ enis kBasia. amitomac SeiZleba int&-is
msgavsad, magaliTad, Person& gamoyenebac, sadac Person
strugturis saxelia

ganvixi BOT konkretulli magaBiTi. davuSvaT gvaqvs dokumenti
pirovneba normalizebulli formiT (struqturiT), romellsac
Semdegi atributebi axasiaTebs: gvari, statusi, asaki,
kaTedris_#, Semosaval i, e 1 -Fostis-misam strugtura
dek Barirebu B ia Personsaxe BT, rombis {..} nawi B Si Tavsdeba
atributTa aRwera:
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// Pr56.cpp struct - transfer
#include <iostream.h>
#include <conio.h>
struct Person {
char Name[20];
char Status[15];
int Age;
int Deprtm_N;
float Money;
char E_mail[30]; };

Person& Person_info(Person& P) /[ 11
{
cout<<"gvari :"<<P.Name<<endl<<
"statusi : " <<P.Status<<endl<<
"asaki " <<P.Age<<endl<<
"kat-# " <<P.Deprtm_N<<endl<<
"xelpasi : " <<P.Money<<endl<<
"e-mail : " <<P.E_mail<<endl<<endl;
return P;

}

int main() // agedan miewodeba

{ // konkretu B'i mniSvne I obebi

Person P1={“Dolidze”,”Prof”,45,94,350.55, "tdol@gtu.edu.ge”};
Person P2={“Gulua”,”Assis”,25,94,150.65,”dgulu@posta.ge”};
Person P3={“Topuria”,”Do0z",30,94,207.85,”ntopur@yahoo.com”};
clrscr();

cout<<*Results:”<<endl<<* ’<<endl;
Person_info(P1);
Person_info(P2);
Person_info(P3);

getch();

}

Sedegebi mocemu Bia me-6 naxazze.
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B E: BORLANDCBI 10| x|

Results: ﬂ

gvari : Dolidze

statusi : Prof

asaki : 45

kat-4# 94

¥xelpasi : 358.549988
e-mail : tdol@gtu.edu.ge
gvari : Gulua

statusi : fAssis

asaki : 25

kat-1 94

¥elpasi - 158.649994
e-mail : dguluBEposta.ge
guari : Topuria

statusi : Dozent

asaki : 38

kat-1 94

¥elpasi : 287 _850006
e-mail : ntopur@yahoo.com

-

1| | nax.6 4l P

Person& tipiT ganisazRvreba Person_info() fungcia, romlis
P-argumentic aseTive tipisaa Person& P. am Tfunqciis
daniSnullebaa struqturis striqonebis (obieqtebis) beWdva.
mTavar programaSi Person-tipis obieqtebia P1,P2,P3, romlebic
konkretull mniSvne Bobebs gadascemen Person_info(Person& P)
funqcias, sadac P struqturis maCvenebelia. me-6 naxazze
gamotani Bia sami obieqtis Sedegebi.
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6. klasebi da obieqtebi

C++ enas agvs strugturebi (struct) da kHBasebi (class).
struqtura igive kBasia, oRond "yve BasTvis". mis atributebze
mimarTva SeuZlia strugturis gareT mdebare yvela fungcias,
vinaidan gamoucxadebBad nmis atributebs agvs public ofcia.

kBasi struqturaa, romelsac gmnis momxmarebeBi da nmis
atributebze nmimarTva yveBas ar SeuZlia, vinaidan
ganoucxadeb Bad mis atributebs agvs private ofcia, e.i. isini
“damaBulia~. kBasis komponentebi (atributebi da Fungciebi)
SeiZbleba cxadi saxiT aRiweros: public, private da protected
specifikatorebiT. boBo niSnavs SezRudu I mimarTvas “mxo 1 od
megobrebisTvis, memkvidreobiTi kavSiris mgoneebsTvis-~.

kBasis atributebi (data_members) gansazRvravs misi
obieqtebis mdgomareobas, xoBo wevri-fungciebi (mem-
ber_functions) eTanadeba kBasis meTodebs da gansazRvravs mis
gcevas. C++ enis fungciebi SeiZlBeba davyoT sanm jgufad:

1. sabazo kMasis (superkBasis) wevri-fungciebi da am
k Basis megobari-fungciebi (friend_functions);

2. warnoebu B'i kBasis (subkBasis) wevri-fungciebi da misi
megobari-fungciebi. maT SeuZBia damatebiT gamoiyenos
superk Basis protected atributiT gansazRvrulli komponentebi;

3. yve Ba danarCeni Fungcia, rome l Tac ufleba agvs ganoiyenos
mxo Bod public atributiT gansazRvrulli komponentebi.

Tungciebis gansazRvra xdeba " :: " - mikuTvnebis operatoriT.
oTxi wertilis marcxniv Tavsdeba kBasis saxeli, marjvniv -
wevri-fungcia. kavSiris callsaxoba ag auci Bebelia, vinaidan
sxvadsxxva kBass SeiZlBeba hqondes erTnairi saxelis wevri-
Tunqciebi. axBa ganvixi BoT C++ programis tegsti klasiTa
da obieqtebiT.

/I Pr57.cpp class and objects --------
#include <conio.h>
class University { // kBasis saxeli

private: // kBasis Bokaluri atributebi

char Name[40];
char Yubilee[];
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public:
void Set_Uni(char*);

void Pc_Uni(void);
char* return_Uni(void); };

/[ ------ kBasis Funqciebia aRwera -------

void University :: Set_Uni(char *s)
st{rcpy(Name, S);

void University:}: Pc_Uni(void)
co{ut<<Name<<endI;

¥

char* University :: return_Uni(void){ Name;}

/[---- mTavari fungcia ---------
void main(void)

/I khasis ghobaBuri Ffungciebis gamocxadeba

{
University Uni_name; // Uni_name obieqtis gamocxadeba

Uni_name.Set_Uni(“Georgian Technical University”);

Uni_name.Pc_Uni();
clrscr();

cout<<Uni_name.return_Uni()<<endl;
cout<<« 80 Year !»;
}

Sedegebi mocemu Hia me-7 naxazze.

i (Inactive E:"\BORLA
Georgian Technical University
80 Year *

1 | | nax.7
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7. kBlasis megobrebi (friend)

C++ enaSi kMlasis megobari SeiZBeba iyos Funqcia (friend-
function) an sxva kMBasi (friend-class). pirvel SemTxvevaSi es
Funqcia araa kMBasis wevri-fungcia, magram mas agvs ufBeba
gamoiyenos an kMNasis damaBulli (private) da daculli (pro-
tected) atributebi. meore SemTxvevaSi megobari kMNasis yvella
Fungcias aqvs ufBeba gamoiyenos ZiriTadi kBasis yvela
atributi.

risTvisaa saWiro aseTi konstrugciis gamoyeneba ?

C++enaSi erTi da igive Fungcia ar SeiZleba iyos ori
sxvadasxva kBasis wevri-funqcia. magram xSirad saWiroa am
erTi Fungciidan mimarTvis ganxorcieleba sxvadasxva kBasis
Bokalur nonacemebze. aseT dros gamoiyeneba speciFikatori
friend, romelic gmnis megobar-fungcias am k BasisaTvis.

friend Funqcias aqvs Semdegi Tvisebebi:

- araa kBasis wevri-funqcig;

- miekuTvneba zogadad gBobalur Tungciebs;

- Seuzlia gamoiyenos kBasis wevri-monacemebi private, public
da protected atributebiT;

- aratranzitiuliaanu Tu Amegobaria B-si da B megobaria
C-si, es ar niSnavs, rom Amegobaria C-si.

ganvixi BoT sai Bustracio programa ori kBasiT Student
da Magistr. megobari Fungcia aRiwereba friend F_F()-iT.

/[ Pr58.cpp friend function --------------
#include <iostream.h>
#include <conio.h>
class Student; //pirveli kBasis gamocxadeba
class Magistr{ // neore kBasis gamocxadeba da aRwea
private:
int Age;
friend void F_F(Magistr&, Student&);
public:
Magistr(int P) : Age(P){}; };
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class Student{ /lpirveli klasis aRwera
private:
int Age;
friend void F_F(Magistr&, Student&);
public:
Student(int P) : Age(P){}; };

I ----- megobari Funqciis aRwera ——
void F_F(Magistr& M1, Student& M2)
{ /l --- monacenTa kontroli --------

cout<<“Persl="<<M1.Age<<" Pers2="<<M2.Age<<endl;

if(M1.Age == M2.Age)
cout<<“is equi \n”;
else
cout<<“is’t equi \n”;
}
/[ —— nTavari Funqcia
void main(void)
{clrscr();
Magistr Person1=20, Person3=25;
Student Person2=20;
F_F(Personl, Person2);
Personl=Person3,;
F_F(Personl, Person2);
} Sedegebi mocenu Bia me-8 naxazze.

i (Inactive E:"BORLANDCHE

Results:

Persi1=28 PersZ2=28
is equi

Results:

Persi1=2% Pers2=28
is't equi nax.8

k1N
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momdevno programa ixilavs megobari-kBasis gamoyenebis
SemTxvevas igive progranis cvlillebis bazaze.
/I Pr59.cpp friend class ----------
#include <iostream.h>
#include <conio.h>
class Student;
class Magistr {
private:
int Age;
public:
Magistr(int P) : Age(P)X{};
void Result(Student* pStudent);
h
class Student {
private:
int Age;
public:
Student(int P) : Age(P){};
friend class Magistr; /fm
Y
// megobari fungciis aRwera —
void Magistr :: Result(Student* pStudent)

{

cout<<“Results:\n \n”;
cout<<pStudent->Age<<‘\t’<<this->Age<<endl;
}

= (Inactive E - O] x|

void main(void) Results: -
{ ____________________

clrscr(); 20 25

Student Person1(20); hd

Magistr Person2(25); K H

Person2.Result(&Personl); nax.9

}

Sedegi mocemulia me-9 naxazze.
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8. konstruqtorebi da destruqtorebi

konstruqtori aris Ffunqcia, romelic gamoiyeneba kHasis
obiegtis iniciallizaciisaTvis nisi gamocxadebis dros. igi
mianiWebs Tavis wevr-monacemebs (atributebs) sawyis
mniSvne Bobebs (cxadad an gamoucxadeb Bad).
konstrugtor-funqciaa aqvs igive saxeli, rac klass. aniT
igi gansxvavdeba kMBasis sxva wevri-Funqciebisa da misi
megobrebisgan. magal iTad:
class Lector {
char Name[20];
public:
Lector(char* s) {strcpy(Name, s); } // es konstrugtoria

arsebobs wesebi:
- konstrugtors SeiZleba hgondes an ar hgondes argumentebi;
- igi arasdros ar abrunebs ukan mniSvne I obebs;
- kNass SeiZlBeba hgondes ramdenime konstrugtori, anu misi
obieqtebis sainicializod arsebobs randenime varianti.

maga B iTad:
class New_Class {
inti, j, k;
public:
New_Class(int 1=2, int J=15, int K=47)
{i=1;j=3; k=K};
an
New_Class(int I, int J, int K) : i(l), j(J), k(K) {};
h
/I obieqtebis gamocxadeba
New_Class objectl; Ili=2, j=15, k=47
New_Class objec2(13); 11i=13, j=15, k=47
New_Class object3(1,250); Il'i=1, j=250, k=47
New_Class object4(int i, int=33, int k); I/l Secdomaa
New_Class object4(11, 33, 99); //i=11, j=33, k=99
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yovel konstrugtors agvs Sesabanisi destrugtori, ronlis
Funqciaa obieqtis ganadgureba, anu mexsierebidan misi waSHa.
igi aTavisuF Bebs obieqtis mier dakavebu I dinamikur mexsierehas.
destruqtors aqvs igive saxeli, rac nmis Sesabanis
konstrugtors, oRondac saxelBis win prefigsi (~) tillda
gamoiyeneba. mas argumentebi ar agvs. Tu destrugtori cxadad
araa miTiTebuli, maSin kompiBatori TviTon gmis mas
gamoucxadeb Bad. yovel kNBass SeiZlBeba hgondes mxo B od erTi
destrugtori.

gamoyeneba gansazRvravs obieqtebis agtiuri mogmedebis

SeiZleba iyos gBobaluri, Bokaluri, statikuri, dinanikurad
gamoyoFi B mexsierebaSi myofi (new, delete operatorebiT), sxva
kBasis wevrTa obieqtebi da bolos, masivis e lenenti-obieqtebi.

ganvixi oT konstruqtor-destruqtoris TemasTan
dakavSirebulli prograna.
// Pr60.cpp Constr + Destr ——-
#include <iostream.h>
#include <conio.h>
class CL {

inti;
public:

CL(int I) : i(D{cout<<“class CL"<<i<<" construct\n”; }

~CL(){cout<<*class CL"<<i<<" destruct\n”; }

+

CL g1(1), 92(2); // ghobaluri obieqtebi
static CL s1(3), s2(4); // statikuri globaluri obieqtebi

void funcl(void){
cout<<“— begin local —\n”;
CL L1(5), L2(6); } // HokaBuri obieqtebi
void func2(void){
cout<<*— local static —\n”;
CL s3(7),s4(8); } [/l statikuri Bokaluri obieqtebi
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class CL_NEW { /laxali kHBasi
intj;
CL cl,c2; //sxva kBasis wevri obieqtebi
public:
CL_NEW(int J=31, int 1=32, int K=33) : c¢1(l),c2(J), j(J)
{cout<<*class CL_NEW”<<j<<" construct\n”;}
~CL_NEW(){cout<<“class CL_NEW”<<j<<" destruct\n”;}

h¢

void main(void)

{

clrscr();
cout<<*“— 1 —— global object started —\n”;
funcl(); // Funqciis gamoZaxeba

cout<<*— 2 —— local end \n”;
getch();

func2();
/[---- dinamikuri mexsierebis obieqtebi -----

CL *d1=new CL(91);

CL *d2=new CL(92);

delete d1;

delete d2;

cout<<*— 5 —— dinamic memory end

\n";

/[ ---- sxva kBasis wevri obieqtebi ---
CL_NEW c1(11,12,13);

CL_NEW c2(21,22,23);

getch();

/[---- masivis elementi obieqtebi -----
CL_NEW mas[2];

getch(); clrscr();

cout<<*Ok !'\n”;

¥

Sedegi mocemu Bia me-10 naxazze.
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-1 -——-- global object started ----

-- begin local ---
class CLS construct
class CL6 construct
class CLb6 destruct
class CLS destruct

-— 2 ——- local end —————-——-

-- local static --—-
class CLY construct
class CL8 construct
class CL8 destruct

class CL7 destruct

class CL?1 construct
class CL?? construct
class CL?1 destruct
class CL92 destruct

-5 - dinamic memory end
class CL12 construct
class CL11 construct
class CL_HEW11 construct
class CL22 construct
class CL21 construct
class CL_HEW21 construct
class CL32 construct
class CL31 construct
class CL_HEW31 construct
class CL3? construct
class CL31 construct
class CL_HNEW31 construct

nax.10
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ok !

class CL_HEW31 destruct
class CL31 destruct
class CL32 destruct
class CL_HEW31 destruct
class CGL31 destruct
class CL32 destruct
class CL_HEWZ21 destruct
class CL21 destruct
class CGL22 destruct
class CL_HEW1 destruct
class CL11 destruct
class CL12 destruct
class CL4 destruct
class CL3 destruct
class CL2 destruct
class CL1 destruct

< | H

nax.10. gagrZeleba

9. sabazo da warmoebulli kHlasebi

obiegqt-orientirebu i daprogramebis ganoyenebis efeqturoba
mdgomareobs imaSi, rom arsebuli programulli produgti,
salWiroebis SemTxvevaSi SeiZleba gafarTovdes (axali kBasebiT,
FunqciebiT) nisi xeBaxali gadaprogranebis gareSe.

kBasi SeiZBeba iyos ori tipis: sabazo da warmoebulli.
sabazo (anu superkBasi, "mSobe li~) kBasis safuZve I ze igmneba
warmoebu B (subk Basi, “Svilli~) kBasebi. graFiku Bad es procesi
gamoisaxeba isriT, romelBic mimarTulia warmoebu li kBasidan
sabazosaken:

sabazo_kBasi 44— warmoebulli_klasi
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warmoebuBi anu “SviBi~-kBasi menkvidreobiT Rebullobs
sabazo anu "mSobe Bi~-kBasisagan mis yvela atributze da
Funqciaze mimarTvis uflebas (pirigiT ki ara !). amasTanave
warmoebu l kBass SeiZ B eba hgondes sxva damatebiTi atributebi
da Fungciebi (rac ar gaaCnia mSobel's). ganvixi BoT magaBiTi.

// Pr6l.cpp Based and Derived class ——-
#include <iostream.h>
#include <conio.h>

class Person { // based class
char *Name;
public:
void inform(char *n){ Name=n; }
void disp() {cout<<endl<<Name;}
char* ret_name(){return Name; }

Y
class Doctor : public Person { // derived class
int status;
public:
void inform(char *n, int s)
{
Person :: inform(n);
status=s;
}
void disp()
{
Person :: disp;
cout<<‘\t’<<status<<endl;
}
char* ret_status() {return status;}
Y

23



void main(void)
{
Person p. *pp;
Doctor d, *pd;
p.inform(“Sharasha Bejo”);
d.inform(“Petro Lily”, 2);
PP=&p;
cout<<pp->ret_name(); // Sharasha Bejo
pp->disp(); // Sharasha Bejo
pp=pd=&d;
cout<<endl<<pd->ret_status()<<endl; // 2
cout<<pd->ret_name(); // Petro Lily
pp->disp(); // Petro Lily
pd->disp(); // Petro Lily 2
}

Sedegi mocemu Bia me-11 naxazze.

i (Inactive E:"\BORLANDCBI
Sharasha Bejo

Sharasha Bejo

2

Petro Lily

Petro Lily

Petro Lily 2

4 I I nax.11.

naxazze mocemulia progranis operatorebis mimdevrobiT
Sesrullebuli Sedegebis striqonebi. mTavar progranaSi
Semotani Bia sabazo da warmoebull kBasTa obieqtebi. agedan
maTi daxmarebiT konkretuli mniSvne B obebi gadaecama kBasTa
Tfunqciebs SesasrullebBad. Person mSobelBi kBasi mxolod
gvars beWdavs, Doctor Svilli kBasi - ki statuss, gvars da
gvars da statuss erTad.
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10. kBlasTa memkvidreobiTobis
ierargqgia

obieqt-orientirebu i daprogranebis meTodi moicavs sabazo
da warmoebull kWNasebs Soris genealogiuri kavSirebis
real izebis saSuallebas. wina paragrafSi Cven ganvixi BeT kerZo
SemTxveva erTi "mSobeB-Svili~ kBasiT. SeiZlBeba arsebobdes
SenTxveva: “babua, mama, Svi Bi~. aseT dros “mama~ aris warmoebu I'i
kBasi “babua~-sTvis, magram sabazoa ~Svi li~-sTvis. me-12 naxazze
naCvenebia es sgema.

Aczaba
dadmya
Aoha nax.12.
A
drzaba
dyoca

ganvixi BoT progranu i magaliTi.

I/ Pr62.cpp class hierarchye ——-
#include <iostream.h>
#include <conio.h>
class Babu { // based class
int bl;
public:
void sum(int a){ b1=a; }
void disp() {cout<<bl<<endl;}
Y
class Mama : public Babu { // derived and based class
int b2;
public:
void sum(int a){ Babu :: sum(5*a); b2=a;}
void disp(){ cout<<b2<<endl;}
Y
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class Shvili : public Mama { // derived class

int b3;
public:

void sum(int a){ Mama :: sum(10*a); b3=a;}
void disp(){ cout<<b3<<endl;}

k

void main(void)
{
Babu b, *sb;
Mama m;
Shvili s;
b.sum(20);
m.sum(30);
s.sum(50);

cout<<“Results:\n

\n”;

b.disp(); // 20
m.disp(); // 30
s.disp(); // 50

sh=&m;
sb->disp(); // 150

sh=&s;
sh->disp(); // 2500

¥

Sedegebi mocenu lia
me-13 naxazze.

= (Inactive E

Results:

=1a| x|

nax.13.
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11. polimorFfizmi da virtualuri
Fungciebi

polinorfizmi (polymorphism) obieqt-orientirebulli
daprogramebis erT-erTi ZiriTadi da aucilebeli meganizmia.
igi mravall Formianobas niSnavs. misi arsi mdgomareobs SemdegSi:
esaa kB asis obieqtis Tviseba, rome lic mis reaqcias gamoxatavs
mosulli Setyobinebis (noTxovnis) gadasanuSaveb Bad.
gaanalizebuli tipebis safuZvelze obieqtma unda airCios
kBasis Sesabamisi wevri-fungcia (meTodi). aseTi amocana
aratrivialuria, radgan xSirad progranis kompi Baciis etapzec
ki araa cnobilli obieqtis tipi, romelsac exeba moTxovna.
am sakiTxTan uSuall o kavSirSia kBasis virtualuri fungciis
cneba. esaa kBasis Cveullebrivi (aragBlobaluri da
arastatikuri) wevri-fungcia virtual-prefigsiT. virtualuri
Funqciis daniSnulebaa sabazo da warmoebull kNasebSi
ganasaxieros erTi saxelis mgone sxvadasxva tipis Funqciebi.
magaliTad, Tu sabazo kBasSi aris Funqcia , maSin misgan
warmoebul kBasSi SesaZlBebelBia am Funqciis gamoZaxeba
strigoniT, romelsac egneba gansxvavebu Bi mniSvne B oba. amis
Semdeg mimarTva sabazo kMBasis virtualur fungciaze xdeba
sabazo kBasis obieqtis maCveneb BiT. xoBo warnmoebull kMBasis
Funqciaze - misi obieqtis maCveneb NiT.
ganvixi BoT progranis tegsti.
/[ Pr63.cpp virtual function —-
#include <iostream.h>
#include <conio.h>
const char *const f_msg="\nganoZaxebu i Ffungcia”;
class Base {
int d;
public:
void f(){ cout<<f_msg<<“ Base :: f()\n"; }
virtual void f(int i) {cout<<f_msg<<* Base :: f(int)\n”;}
void f(inti, int j) {cout<<f_msg<<* Base :: f(int,int)\n";}

+
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class Derivl : public Base
{ chardi;
public:
void f(){ cout<<f_msg<<“ derivl :: f{Q\n"; }
virtual void f(int i) {cout<<f_msg<<“Derivl :: f()\n";}

h¢

class Deriv2 : public Base
{
public:
void f(){ cout<<f_msg<<“ deriv2 :: f{O\n”; }
virtual void f(int i) {cout<<f_msg<<“ Deriv2 :: f(int)\n”;}

h¢

class Deriv12 : public Derivl {intd;};
Il

typedef Base *pBase;
typedef Derivl* pDerivl;
int main()
{
Base b_obj;
Derivl d1_obj;
Deriv2 d2_obj;
Deriv12 d12_obj;
cout<<“wevri-fungcia gamoiZaxeba pirdapir:\n”;
b_obj.f();
b_obj.f(2);
d2_obj.f(1);
d2_obj.Base::f(1);
d2_obj.Base::f(1,1);
pBase b_ptr[4]; // masivi Base-s sami maCveneb BisTis
b_ptr[0]=&b_obj;
b_ptr[1]=&d1 _obj; // Derivl-is aracxadad gardagmna Base-Si
b_ptr[2]=&d2_obj; // Deriv2-is aracxadad gardagmna Base-Si
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I/l Derivl2-is aracxadad gardagmna Base-Si
b_ptr[3]=&d12_obj;

I --mnmmm-

char *types[4]={"“Base”,”Deriv1",”Deriv2",”Deriv12"};

char *msg="\nmiTiTebu B 1 obieqtis tipi:*“;
cout<<“cevri-funqciebi gamoiZaxeba maCveneb Bit kBasze\n”;
getch();

cout<<“aravirtualluri fungcia f() \n”;
int c;
cout<<“Base-s maCveneb Bis tipi\n”;
Il
for(c=0; c<4; c++)
{ cout<<msg<<types|[c];
b_ptr[c]->f(); }
cout<<“Derivl*-is maCveneb Nis tipi\n”;
for(c=0; c<4; c++)
{ cout<<msg<<types|[c];
(pDerivi(b_ptr[c]))->f(); }
cout<<*virtualuri Fungcia f(int) \n”;

cout<<“maCveneb Bis tipi Base* \n”;
for(c=0; c<4; c++)
{ cout<<msg<<types|c];
b_ptr[c]->f(1); }

cout<<“Derivl*-is maCveneb Nis tipi\n”;

for(c=0; c<4; c++)

{ cout<<msg<<types|c];
(pDerivl(b_ptr[c]))->f(1); }

/I virt-Ffunqciis gamoZaxeba, romelic ar eTanadeba
(pDerivi(b_ptr[2]))-> Derivl:: f(1); // obieqtis tips
return 0;

} Sedegebi mocemulBia me-14 naxazze.
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W E:'\BORLANDC\BIN'PR63 N [}
wevri-fungqcia gamoiZaxeba pirdapir:

gamoZaxebuli fungcia Base :: f()

gamoZaxebuli fungcia Base :: f{int)
gamoZaxebuli funqcia Deriv2? :: f(int)
gamoZaxebuli fungcia Base :: f{int)
gamoZaxebuli fungcia Base :: f{int,int)
cevri-fungciebi gamoiZaxeba maCveneblit klasze:
miTiTebuli obieqtis tipi: Derivi
gamoZaxebuli fungcia: Derivi1 :: F({)

miTiTebuli obieqtis tipi: Deriv2
gamoZaxebuli fungcia: Deriv2 :-:- F{int)

miTiTebuli obieqtis tipi: Derivi?
gamoZaxebuli fungcia: Derivl :z: F{)
Deriv1*-is maCveneblis tipi

miTiTebuli obieqtis tipi: Base
gamoZaxebuli fungcia: Base :: F{int}

miTiTebuli obieqtis tipi: Derivi
gamoZaxebuli fungcia: Derivl :z: F{)

miTiTebuli obieqtis tipi: Deriv2
gamoZaxebuli fungcia: Deriv2 :-:- F{int)

miTiTebuli obieqtis tipi: Derivi2
gamoZaxebuli fungcia: Derivl :-: F{)
=== ar etanadeba tips =====

gamoZaxebuli fungcia: Derivi1 :: F({)

nax.14.

30



12. abstraqtulli kN asebi

abstragtullia kBasi, romelic Seicavs abstragtul
virtualur funqcias. aseTi kHBasi arsebobs mxolod ideis
doneze, abstragtullad. mas ar SeuZlBia obieqtis Segmna.
abstragtullia virtualuri fungcia, romelic O-is tolia
magaliTad, kBasi grafikulli Figura:

/IPr64.cpp Abstact class ----

class Graph_Figur // virtualuri klasi

{

public:
virtual void draw()=0; // daxazva
virtual void move()=0; // gadatana
virtual void rotate()=0; // mobruneba
virtual void resize()=0; // zonis Secvlla

virtual void copy()=0; // dublireba
h

abstragtulia kBasebi gamoiyeneba rogorc sabazo kHasebi
sxva warmoebu Bi k Basebis misaRebad. aseTi warmoebu i k Basebi
igneba konkretu i, obieqtebis Seqmnis unariT da isini gamoiyenebs
abstragtull virtualur Ffungciebs. magalliTad:
class Circle : public Graph_Figur // warnoebu @i kBasi
{
int x, y, radius;
public:
void draw(void);
void move(void);
void rotate(void);
void resize(void);
void copy(void);
H
aseve SeiZleba danuSavdes sxva konkretu i obieqtebi: e ifsi,
mar TkuTxedi, kubi da sxv.
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13. mravall jJeradi memkvidreobiToba
da virtualluri sabazo klasebi

Tu warmoebuBi kBasi agebulia ori an meti sabazo klasis
safuzve I ze, maSin gvaqvs mravall jeradi memkvidreobiTi kavSirebi.
progranuli realizaciis Ffragmenti me-15 naxazze naCvenebia
ori sabazo klasisi magaliTze.

/[Pr65.cpp multiple inheritances -----

class Base_Classl {. . .}

class Base_Class2 {. . .}

class New_Class :
public Base_Class1{};
public Base_Class2{};
mravall Jeradi memkvidreobiTi kavSirebis mgone warmoebu i
kBasi, garda sakuTari atributebisa da Fungciebisa gamoiyenbs
misi yvela sabazo kMBasis Sesabamis komponentebs.
warmoebul kWBasSi SesaZBebelBia erTi da igive sabazo
kBasis randenjerme daFigsireba. magalliTad:
/IPr66.cpp mult- inher2 -----
class Base_ClassT {. . .}

class Base_Classl : public Base ClassT{. . .}
class Base_Class2 : public Base_ClassT{. . .}

class New_Class :
public Base_Class1{};
public Base_Class2{};
erTi da igive sabazo kBasi SeiZBeba ganocxaddes rogorc
erTi virtualluri sabazo klasi;
/IPr67.cpp mult- inher3 -----
class Base_ClassT {. . .}

class Base_Classl : virtual public Base_ClassTq{. . .}
class Base_Class2 : virtual public Base_ClassTq{. . .}
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class New_Class :
public Base_Class1{};
public Base_Class2{};
virtualluri sabazo kHBasis gamoyeneba saSualebas iZleva
misTvis agebull ignes an kB asis mxo B od erTi obieqti. winaaRmdeg
SemTxvevaSi, Tu erTi saxelis ori an meti aravirtualluri
sabazo kMWasi gvaqvs, maSin misTvis agebull unda ignes erTze
meti obieqti am erTi kBasisaTvis.

14, Fai BebTan muSaoba

C++enaSi fai BebTan sanuSaod gamoiyenba <fstream.h> saTavo
Fai b1, rome B Sic inaxeba sami ZiriTadi kBasi: ifstream (obieqtis
Sesaqmne Bad “mxo B od wasaki Tx~-Fai BisTvis), ofstream (obieqtis
Sesagmne Bad ~Casawer~-Fai BisTvis), fstream (obieqtis Sesagmne lad
“kiTxva-Caweris~-fai BisTvis).

- fFailBebTan muSobisas dacul unda ignes maTi srulli
saxe Bebi da wvdonmis (direqtoriebis) gza

- Tai Bebis daxurva warmoebs close operatoriT, romelic
filebuf k Basis Fungciaa.

ganvixi BoT saiBustracio progranis Fragmentebi:

//Pr68.cpp files-0 -----

...

ifstream rd("'c:\bc\Students.dat"); //rd - obieqtia

...

ofstream wr("d:\UNN\Groups\108935.dat™); // wr - obieqtia

/[ Pré9.cpp files1l ——-
#include <iostream.h>

#include <fstream.h>

#include <stdlib.h>

#include <conio.h>

#define S1 sizeof(languages)/14
#define S2 4
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void error(char* strl, char* str2="")
{cerr<<strl<<‘\t’<<str2<<endl;
exit(1); }
char languages[][14]={“Borland_C++",
“Delphi_Pascal”,
“Eiffel”,”Smalltalk};
char Micro_s[14]="Visual_C++";
void main(int argc, char* argv[])
{
char c;
clrscr();
if(argc 1= 3) // sami argumentis moTxovna brZanebis strigonSi
error(“number of arguments is uncorrect !);

ifstream rd(argv[1]);
if(Ird)
error(“file not opened !, argv[1]);

ofstream wr(argv[2]);
if(twr)
error(“file not opened !, argv[2]);

while(rd.get(c)) wr.put(c); // tegstis gadaweris cikli
if('rd.eof() || wr.bad())
error(“error for read-write-1 *);

cout<<*Ok !I"<<endl;
}
winaswar direqtoriaSi unda arsebobdes ori faili
(wasakiTxad da Casawerad). 69-progranis pirveli kompi Baciis
Sendeg Seigmneba misi muSa Fai Bi (Pr69.exe) da ganova informacia

i (Inactive E:"\BORLANDC

number of arguments is uncorrect ?
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saWiroa progranis Semdgomi amuSavebisas brZanebis
strigonidan, magaliTad Semdegi argumentebis micema:

e:\bc\Pr69.exe filel.txt file2.txt

programa Seasrulebs Tavis Funqcias, anu Cvens SemTxvevaSi
l-eli failidan teqsts gadawers me-2 fFaillSi.

davamatoT am programas "-- 2 --" da "-- 3 -- " nawi Bebi da
avamuSavoT. teqsti mocenu Bia Pr70.cpp-Si.

/I Pr70.cpp files2 ——-
#include <iostream.h>
#include <fstream.h>
#include <stdlib.h>
#include <conio.h>
#define S1 sizeof(languages)/14
#define S2 4
void error(char* strl, char* str2="")
{cerr<<strl<<‘\t’<<str2<<endl;
exit(1); }
char languages[][14]={“Borland_C++",
“Delphi_Pascal”,
“Eiffel”,”Smalltalk};

char Micro_s[14]="Visual_C++";
void main(int argc, char* argv[])

{

char c;

clrscr();

if(argc '=3)

error(“number of arguments is uncorrect !”);

ifstream rd(argv[1]);

if(Ird)

error(“file not opened !, argv[1]);

ofstream wr(argv[2]);

if(twr)
error(“file not opened !, argv[2]);
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while(rd.get(c)) wr.put(c);
if('rd.eof() || wr.bad())
error(“error for read-write-1 *);
cout<<*Ok !I"<<endl;
Il 2
fstream in;
char line[80];
in.open(“e:\\bc\\filel.txt”,ios::in);
if(!in)
{ cerr<<*false ! file not found for read \n”;
abort(); }
clrscr();
while(in.getline(line, 80))
cout<<line<<endl,
getch();

I 3
fstream out;
out.open(“e:\\bc\\file2.txt”, ios::out);
if(tout)
{ error(“false ! file not found for write \n ”);
abort(); }
for(inti=0; i< S1; i++)
out.write(languages[i],14); // progr. enebis Cawera Tai I Si
out.close();
out.open(“e:\\bc\\file2.txt”, ios::in);
if(tout)
{ error(“false ! file not found for read \n");
abort(); }
for(i=0; i<S1; i++)
{ out.read(line, 14);
cout<<line<<endl; }
getch();
}

Sedegebi mocemu Bia me-15 naxazze.
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W (Inactive E:\BC\PRZ - O] x|
Klaus Bothe and Gia Surguladze -
Borland C++

Delphi_Pascal

Eiffel

Smalltalk

1| | nax. 15 rﬁ

filel.txt Fai BSi Caweriliyo strigoni "Klaus Bothe and Gia
Surguladze”, file2.txt-Si gadmoiwera igi da Semdeg daemata
progranu B i enebis dasaxe Bebebi languages[ ]-masividan.

davamatoT progranas me-4 nawi Bi, rome B Sic gamoyenebu llia
TFai BSi Zebnis Funqcia:

seekp(n, seek_dir), sadac
n - poziciebis raodenobaa gadasaadgi Beblad;
beg - Fai lis dasawyisidan;
seek_dir - cur - kursoris poziciidan;
end - fai Bis ho B odan;

/[ Pr7l.cpp files3 ——-
#include <iostream.h>
#include <fstream.h>
#include <stdlib.h>
#include <conio.h>
#define S1 sizeof(languages)/14
#define S2 4
void error(char* strl, char* str2="")

{cerr<<strl<<‘\t’<<str2<<endl;

exit(1); }
char languages[][14]={“Borland_C++",

“Delphi_Pascal”,
“Eiffel”,”Smalltalk™};

char Microsoft[14]="Visual_C++";
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void main(int argc, char* argv[])
{char c;
clrscr();
cout<< x** ] F**r<<endl,
if(argc 1= 3)
error(“number of arguments is uncorrect !”);

ifstream rd(argv[1]);
if(Ird)
error(“file not opened !, argv[1]);

ofstream wr(argv[2]);
if('wr)
error(“file not opened !, argv[2]);

while(rd.get(c)) wr.put(c);
if('rd.eof() || wr.bad())
error(“error for read-write-1 “);

cout<<“Ok !"<<endl;
getch();
1! 2
fstream in;
char line[80];
cout<< > ** 2 *** <<andl;
in.open(“e:\\bc\\filel.txt”,ios::in);
if(!in)
{
cerr<<“false ! file not found for read \n”;
abort();

¥

while(in.getline(line, 80))
cout<<line<<endl,
getch();
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Il 3
fstream out;
cout<<t*** 3 *x* c<endl;
out.open(“e:\\bc\\file2.txt”, ios::out);
if('out)
{
error(“false ! file not found for write \n ");
abort();
}
for(inti=0; i< S1; i++)
out.write(languages[i], 14);
out.close();
out.open(“e:\\bc\\file2.txt”, ios::in);
if(lout)
{
error(“false ! file not found for read \n”);
abort();
}
for(i=0; i<S1; i++)
{
out.read(line, 14);
cout<<line<<endl;

}
getch();

7L 4

fstream ff;

ff.open(“e:\\bc\\file2.txt”, ios::out | ios::in);

cout<<t*** 4 *** <<endl;

if(1ff)

{ error(“errors I"");

abort(); }

else

{ cout<<“the end, Ok !"<<endl;
getch(); }
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ff.seekp(0, ios::beg);
ff.read(line, 14);
cout<< *** 4.1 ***7<<endl,
cout<<line<<endl;
getch();

ff.seekp(0, ios::beg);
ff.write(Microsoft, 14);

ff.seekp(-14, ios::end);
ff.write(line, 14);

ff.seekp(0, ios::beg);
COULK< *** 4.2 *** <<endl;
for(i=0; i<S2; i++)
{
ff.read(line, 14);
cout<<line<<endl;

}

Sedegebi mocemulia me-16 naxazze.

programaSi Semotanili gvagvs “sakontrolo werti Bebi-~,
ronBebic Sedegebis gamotanis striqonebs aidentiFficirebs.
aniT ufro martivdeba progranis Sesrulebisas ganosabeWdi
strigonebis adgi Imdebareobis callsaxa gansazRvra.

¥

* % * % * % *

danTavrda C++ daprogranebis enis safuZvlebis sakiTxebis
ganxi Bva. es masalla damwyeb programistebisaTvis aucilebeli
da sasargeb B oa, vinaidan maT srulli warmodgena SeeqmnaT obieqt-
orientirebuli modelirebis ZiriTadi komponentebis
daprogramebis prob lemnebze.

mkiTxve Bi, an masal is dauf Bebis Semdeg, TavisuFlad SeZ N ebs
vizualuri, obieqt-orientirebulli daprogramebis meTodebze
da instrumentebze gadasvlas..
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Borland C++
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15. kiTxvebi da savar_jiSoebi

1. raSi nmdgomareobs C++ daprogranebis enis ZiriTadi
koncefcia ?

2. rogoria C++ progranis strugtura ?

3. ra aris komentari da romeli konstrugciebi gamoiyeneba

daprogramebis C++ enaSi ?

4. ra aris klasi da obieqti ?

5. ras warmoadgens <iostream.h > failli ?

6. monacemebis Setana- ganotanis romeli Fungciebi gamoiyeneba
C++ enaSi ?

41



7. ra gansxvavebaa printf(), scanf() da cout, cin konstrugciebs
Soris ?

8. rogor gamoiyeneba ricxvTa sizustis manipulatori ?

9. ras warmoadgens subk Basi conbuf da risTvis gamoiyeneba ?

10. ras niSnavs monacemTa gadacema fFungciebs Soris
TsevdoninebiT ?

11. rogor xdeba strugturebis gadacema Fungciebs Soris
maCveneb BebiT ?

12. rogor xdeba kWBasebis da obieqtebis daprogrameba ?

13. ras warmoadgens inkaFsulacia da daprogramebis romeli
koponentebi gamoiyeneba misTvis ?

14. ras niSnavs klasis atributTa da FfunqciaTaTvis public,
private da protected specifikatorebi ?

15. ras niSnavs klasis megobari Funqciebi ?

16. risTvis da rogor gamoiyeneba konstrugtorebi da
destrugtorebi ?

17. ras niSnavs Bokaluri, globaluri, statikuri, dinamikur
mexsierebaSi myofi da masivis obieqtebi ?

18. ra aris sabazo da warmoebu Bi klasi, rogor progranirdeba
isini ?

19. ras niSnavs kBasTa menkvidreobiTobis ierargia da rogoria
misi daprogramebis xerxi ?

20. ras warmoadgens mravall jeradi memkvidrebiToba kNasebs
Soris da rogor progranirdeba is ?

21. ras niSnavs po B imorFizmi da rogor xdeba misi saSuallebiT
daprogrameba ?

22. ras warmoadgens virtualuri Ffunqcia da risTvisaa igi
saWiro ?

23. axseniT abstragtulli kWBasebis arsi da maTi gamoyenebis
koncefcia ?

24. ra aris virtualluri sabazo klasi da rogor xdeba misi
daprogrameba ?

25. monacenTa Fai BebTan muSaobis saSualebani (header fai Bebi)
C++ enaSi.

26. TailebTan muSaobis ZiriTadi Funqciebi C++ enaSi.
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