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S e s a v a l i  
 

kompiuterze davalebis momzadebisa da amoxsnis procedura sakmaod rTuli 
da Sromatevadi procesia, romelic Sedgeba Semdegi etapebisagan: 

1. amocanis dasma; 
2. amocanis maTematikuri formulireba, anu matematikuri modeli; 
3. monacemTa bazis Seqmna, an sawyisi monacemebis momzadeba; 
4. amocanis amoxsnis algoriTmis damuSaveba; 
5. programis dawera romelime algoriTmul enaze (Cvens SemTxvevaSi  C++); 
6. programis Setana, programis atladka da testireba; 
7. amocanis amoxsna da Sedegebis damuSaveba. 
Cvens SemTxvevaSi igulisxmeba rom amocana dasmulia da maTematikuri 

modelic Seqmnilia, saWiroa SeudgeT algoriTmis damuSavebas da programis 
daweras. algoriTmi aris cvladebis ricxviT mniSvnelobebze ariTmetikuli da 
logikuri moqmedebebis mimdevroba. algoriTmis aRweris TvalsaCino xerxia 
bloksqema. am dros algoriTmi warmodgenilia im blokebis mimdevrobiT, 
romlebic gansazRvraven funqciebs da maT Soris kavSirs. 

wignis programuli uzrunvelyofa warmoadgens Windows–is grafikul 
interfeiss da  C++ - is kompiliatoris romelime (bolo Tu ara saSualo)  
versias. wigniT sargeblobis dros igulisxmeba rom momxmarebels eqneba raime 
kompiuteruli ganaTleba mag. saqaRaldis Seqmna, katalogiT sargebloba, 
failebis CatvirTva, axali failis Seqmna, Senaxva da gaxsna. Tqveni programis 
Senaxva, gadubleba da modifikacia.  



T a v i  I  
 

 C++ programis zogadi struqtura 
 
nebismieri C++ programa warmoadgens main programul bloks, romelsac 

funqcia ewodeba. C++ programa SeiZleba Seicavdes erTze met funqcias, 
romelTagan erTerTi aucileblad unda iyos main funqcia. sityva main-s Tansdevs 
gaxsnili da daxuruli mrgvali frCxilebi, rac miuTiTebs imaze, rom main-i 
warmoadgens programul bloks, romelsac funqcia ewodeba. yoveli funqciis tani 
unda iwyebodes { (marcxena figuruli frCxiliT) da mTavrdebodes } (marjvena 
figuruli frCxiliT). sqematurad C++ programas aqvs Semdegi saxe 
      main( ) 
     { 
      . . . . . . . . .  
      } 
      function ( ) 
      { 
      . . . . . . . . .  
      } 

programuli bloki Sedgeba aRwerilobebisagan da operatorebisagan. yoveli 
operatori mTavrdeba wertil mZimiT. operatori SeiZleba iyos martivi an 
Sedgenili. Sedgenili operatori warmoadgens figurul frCxilebSi  Cawerili 
operatorebis nebismier erTobliobas.  
 

C++-is alfaviti 
C++-is alfaviti Seicavs asoebs, cifrebs da Semdeg specialur simboloebs:  

1. laTinuri alfavitis did da patara asoebs: A, B, C, D, I, F, G,...,Z a, b, c, d,...,z    
2. arabul cifrebs : 0, 1, 2, 3, . . , 9 
3. punqtuaciis niSnebs da specialur simboloebs, romelTa ricxvs 

miekuTvneba : 
 

simbolo dasaxeleba simbolo dasaxeleba 
, mZime # nomeri 
. wertili % procenti 
; wertilmZime & ampersandi 
: ori wertili ^ logikuri ara 

* varskvlavi + plusi 
? kiTxvis niSani - minusi 

‚' apostrofi = toloba 
! Zaxilis niSani " brWyalebi 
| vertikaluri xazi ( mrgvali frCxili 

/ wiladuri xazi ) mrgvali frCxili 
\ uaryofiTi xazi { figuruli frCxili 

~ tilda } figuruli frCxili 
[ marcx. kvad. frCxili < nakleboba 

] marj. kvad. frCxili > metoba 

 
4. gamoyofis simboloebs romelTa ricxvs miekuTvneba: xarvezi, tabulaciis 

simbolo, axal striqonze gadasvla, da a.S.  
5. samarT mimdevrobebs - specialur simboloTa  kombinaciebs romlebic 

iqmneba uku wiladuri xazis ( \ ) da laTinuri asoebisa da cifrebis 
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saSualebiT, gamoiyeneba Setanisa da gamotanis operaciebSi. cxrilSi 
moyvanilia zogierTi maTgani : 

 
marTvadi 
mimdevrebi 

dasaxeleba 

\t horizontaluri tabulacia 

\n axal striqonze gadasvla 
\v vertikaluri tabulacia 

\z striqonis TavSi dabruneba 

\f formatis gadayvana 

\“ brWyalebi 

\’ apostrofi 
\o nul-simbolo 

 
 

  job                                                         can’t  
         x23_c                                                      c-15 
       _bob                                                         5d 
         my_dog                                               my dog 
   

 programirebis enebis operatorebSi da brZanebebSi gamoiyeneba garkveuli 
raodenoba darezervirebuli sityvebi, romlebic cnobilia C++ enis kompilatorisaT-
vis da maT gasaRebi sityvebi ewodebaT. gasaRebi sityvebSi gamoyenebulia mxolod 
patara asoebi.  dauSvebelia gasaRebi sityvebis gamoyeneba „momxmareblis identi-
fikatorebad“. gasaRebi sityvaTa ricxvs miekuTvneba magaliTad cout, cin, if, while da a.S. 

 
1. 1. mudmivebi da cvladebi 

 
enis martiv konstruqcias miekuTvneba ricxvebi, mudmivebi, cvladebi, 

standartuli funqciebi da gamosaxulebebi. programa gadaamuSavebs monacemebs, 
romlebmac SeiZleba miiRon ricxviTi, logikuri da striqonuli 
mniSvnelobebi.enaSi gamoiyeneba Semdegi tipis monacemebi: mTelebi (INTEGER), 
namdvili (REAL), logikuri (BOOLEAN) da simboluri (CHAR). 

ricxvebi SeiZleba iyos mTeli da namdvili tipis. 
mTeli tipis ricxvs ara aqvs aTwiladi nwili. mag. 42, -6, 786. 
namdvili tipis ricxvebi Caiwereba fiqsirebuli wertiliT gamoyofili mTeli 

da aTwiladi nawilis saxiT. mag. –4.85, 1.64, -0,25. 
logikuri tipis cvladebi Rebuloben mxolod or mniSvnelobas WeSmariti 

(TRUE) da mcdari (FALSE). 
simboluri tipis cvladebi Rebuloben erTi striqonis (literis) mniSvnelobas. 
literi SeiZleba Seicavdes asoebisa da cifrebis dalagebul mimdevrobas. 
mudmiva programaSi warmoidgineba ucvleli mniSvnelobiT, romelsac 

miekuTvneba Semdegi tipis monacemebi: mTeli, namdvili, logikuri, simboluri an 

striqonuli. mag.  1001,  -44,   26.85,   -0.5E-5, TRUE, ′C′, ′8′  ′faqtoriali=′. 
cvladebi gamoiyeneba programaSi iseTi mniSvnelobis Casawerad, romelic 

Rebulobs gansxvavebuli tipis mqone sxvadasxva mniSvnelobebs.  
arsebobs orgvari cvladi, martivi cvladi  da cvladi indeqsiT. yovel cvlads 

an mudmivas aqvs saxeli-identifikatori, romelic aris asoebisa da cifrebis 
mimdevroba. mag. X, Y, REZ,  REZ2, SUMMA,  da a. S. 
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C++ enaSi cvladi aris mexsierebaSi informaciis damaxsovrebisaTvis gamoyofi-
li misamarTi-adgili. cvladis gamocxadebisas xdeba erTi an ramodenime aseTi 
misamarTis (ujredis) rezervireba, masSi Cvens mier miTiTebuli tipis monacemis 
mniSvnelobis gansaTavseblad. C++ enaSi saWiroa programaSi gamoyenebuli yvela 
cvladis gamocxadeba maTi tipis miTiTebiT. C++-Si gamoiyeneba Semdegi tipis 
mudmivebi da cvladebi: bool, int , long int , float, double, long double, char. zogadi saxiT 
cvladis gamocxadebis  Caweris struqturaa: 

 
                 tipis saxeli  identifikatori [,identifikatori]. 
 

amrigad, cvladis Semotanis dros unda iyos miTiTebuli monacemis tipi da 
erTi an meti cvladis identifikatori. 
 

cvladebis ZiriTadi tipebi moyvanilia cxrilSi: 

 
tipi zoma mniSvneloba 

bool 1 byte true   an   false 
short int 2 byte -32 768 - dan 32768 -mde 
long int 4 byte -2 147 483 648 - dan 2 147 483 648 -mde 
int (16 bit) 2 byte -32 768 - dan 32768 -mde 
int (32bit) 4 byte -2 147 483 648 - dan 2 147 483 648 -mde 
char 1 byte 256  simboluri sidide 
float 4 byte 1.2e-38 - dan 3.4e38 - mde 
double 8 byte 2.2e-308 - dan 1.8e308 - mde 

 
 
 
 
 
 
 
 

float-is 4 baitidan 1 biti niSnisaTvis aris gamoyofili, 8 biti eqsponentisaTvis, 
23 biti ki mantisaa. 

double-is 8 baitidan 1 biti niSnisaTvis aris gamoyofili, 11 biti eqponen-
tisaTvis, 52 biti ki mantisaa. 

arseboben monacemTa warmoebuli tipebi: masivebi, mimTiTeblebi, struqturebi, 
gaerTianebebi da a.S., romlebsac SemdgomSi ganvixilavT. 

cvladebis gamocxadebis magaliTebi :  float a,b; int k; 
cvladebis gamocxdadebisas dasaSvebia maTi inicializacia- maTTvis 

niSvnelobebis miniWeba mag. float f=3.19 ;  0 
 

 simboluri tipis cvladebi 
 

simboluri (char) tipis cvladis sidide erTi baitia. aseTi tipis cvladebis 
ricxviT mniSvnelobaTa diapazonia: 0-255, rac gansazRvravs yvela asos, cifrs da 
punqtuaciis niSnebs. es ricxviTi mniSvnelobebi gankuTvnilia kompiuterSi 
simboloTa kodirebisaTvis. mag. “a” asos kodi aris sidide 97. yvela didi-patara 
asoebi (igulisxmeba laTinuri anbani),  cifrebi, punqtuaciis niSnebi moTavsebulia 
koduri cxrilis 1-128 intervalSi. damatebiTi 128-255 ujredebi rezervirebulia 
sxvadasxva fsevdografikuli, dasavleTevropuli, zogierTi maTematikuri  Tu sxva 
niSnebisaTvis.  
 

1 .  2   m u d m i v e b i  
 

mudmiva aris sidide, romelic inarCunebs Tavis mniSvnelobas ucvlelad, 
programis Sesrulebis procesSi. mudmivas inicializacia aucileblad unda moxdes 
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misi Seqmnis momentSi. C++-Si ganixileba 3 tipis mudmiva-konstanta :  ricxviTi 
konstanta (mTeli da mcocwertiliani) 
         simboluri konstanta. 
         striqonuli (literuli) konstanta.  
 

 mTeli tipis mudmiva 
 

mTeli tipis mudmivas warmoadgenen aTobiTi, rvaobiTi da TeqvsmetobiTi 
ricxvebi. aTobiTi  warmoadgens cifrebis mimdevrobas, romelsac SeiZleba hqondes 
niSani ( pirveli cifri nulisagan gansxvavebulia). rvaobiTi  aucileblad iwyeba 0 
da Semdeg 1 an ramodenime rvaobiTi cifri (0,1,2,3,4,5,6,7). aTobiTi konstantas tipia 
int an long. rvaobiTi konstantas eniWeba tipi int, unsigned int, long an unsigned long. 
imisaTvis, rom nebismieri mTeli konstanta iyos long tipis sakmarisia mas mieweros 
simbolo l an L. 
mag. const int x=17; 

 
 mcocavmZimiani mudmiva (konstanta) 

 
mcocavmZimiani konstanta SeiZleba warmodgenili iqnes bunebrivi, an eqsponenci-

aluri formiT:  
bunebrivi formis gamoyenebisas ricxvi Caiwereba mTeli da wiladi nawilebis 
saxiT, romlebic erTmaneTisagan aTobiTi wertiliT arian gamoyofili. mag. –18.539, 
235.44, 0.0057  

eqsponencialuri formiT ricxvis warmodgenisas igi Caiwereba ricxvis 
mantisisa da rigis miTiTebiT. mag. 7.8324E+002;  -9.4753E+001;     2.1567E+000;   3.9168E-002 
mag.        const float y=9.274;  
             const float  z=-6.285E+002  
                

simboluri tipis konstanta 
 

simboluri tipis konstanta warmoadgens apostrofebSi moTavsebul simbolos 
mag ‘x’. simboluri konstantas ricxviTi eqvivalenti int tipisaa. marTvadi 
mimdevrobebi ganixileba, rogorc simboluri konstantebi.  
mag. const char simb=’f’; 
                

 striqonuli (literuli) konstanta 
 

striqonuli konstanta warmoadgens brWyalebSi Casmul simboloTa mimdevrobas.  mag 
“Cven vswavlobT C++“. misi tipia char[ ], rac imaze miuTiTebs, rom striqoni ganixileba 
rogorc simboloTa masivi. striqonis  boloSi kompilatoris mier emateba nulovani mar-
Tvadi simbolo ‘\0’, rogorc niSani striqonis damTavrebisa, da igi  ar warmoadgens TviT 
striqonis nawils. TiToeuli simbolo ikavebs erT baits mexsierebaSi da isini 
ganlagdebian erTmaneTis gverdiT. amrigad masivis elementi erTiT metia simbolur konstan-
taze. mag. teqsti: Cven vswavlobT C++. mexsierebaSi ase ganlagdeba: 

 
C v e n  v s w a v l o b T  C + + \0 

 
mis gansazRvras ki eqneba Semdegi saxe: 
mag. const char b[]= “Cven vswavlobT C++”;    
 

 7



  Tvladi monacemebi 
 

garda zemoTCamoTvlili monacemTa standartuli tipebisa C++- Si arsebobs monacemTa 
e.w. Tvladi  tipi. aseTi tipis gamocxadeba iwyeba gasaRebi sityva enum-iT romelsac mos-
devs tipis saxeli da Semdeg figurul frCxilebSi mniSvnelobaTa sia. siaSi moTavsebuli 
yvela identifikatori unda iyos unikaluri. SeTanxmebiT, rigiT pirveli identifikatoris 
ricxviTi mniSvnelobaa 0, meore identifikatoris 1 da a.S. amrigad siis identifikatorTa 
ricxviTi mniSvnelobebi mTeli ricxvebia.   
 
     enum tipis saxeli { mudmivebis identifikatorebis CamonaTvali }; 
 
mag.  enum color { RED,BLUE,GREEN,WHITE,BLACK} 
aq  RED<BLUE<GREEN da a.S. – mniSvnelobebis CamonaTvalia. 

 

1. 3  maTematikuri sabiblioTeko (standartuli) funqciebi 
 

C++-Si gamoiyeneba 23 sxvadasxva maTematikuri sabiblioTeko funqcia, romelTa 
gamoyenebiT SesaZlebelia garkveuli maTematikuri gamoTvlebis Sesruleba. 
sazogadod funqciis gamoZaxeba (mimarTva mis Sesrulebaze) xorcieldeba misi sa-
xelis CaweriT, romlis Semdeg mrgval frCxilebSi Cawerili unda iqnes argumenti. 
cxrilSi moyvanilia ufro xSirad gamosayenebeli maTematikuri sabiblioTeko 
funqciebi : 
 

funqcia aRwera magaliTi 
1 2 3 

sqrt(x) kvadratuli fesvi x dan  sqrt(900.0)=30.0 
exp(x) eqsponencialuri funqcia ex exp(1.0)=2.718282 
log(x) x-is naturaluri logariTmi log(2.718282)=1.0 
log10(x) x-is aTobiTi logariTmi log10(100)=2.0 
fabs(x) x-is absoluturi mniSvneloba fabs(-5)=5 

ceil(x) x-is damrgvaleba umcires mTelamde, romelic ar aris x-
ze naklebi 

ceil(9.2)=10.0 
ceil(-9.8)= -9.0 

floor(x) x-is damrgvaleba udides mTelamde, romelic ar aris x-
ze meti 

ceil(9.2)=9.0 
ceil(-9.8)= -10.0 

pow(x,y) x xarisxad y pow(9.0,0.5)=3.0 

fmod(x,y) namdvili tipis ricxvis saxiT miRebuli x/y ganayofis 
naSTi 

fmod(13657,2.333)=1.992 

sin(x) radianebSi  
cos(x) radianebSi  

tan(x) radianebSi  
atan(x) arctg(x) radianebSi  

 
  o p e r a c i e b i  

 
operaciis saxeoba  kompiuters mieTiTeba operaciis simbolos saSua-

lebiT. operandi warmoadgens operaciaSi monawile cvlads, konstantas, 
literas an gamosaxulebas. yoveli operandi garkveuli tipisaa. operaciaSi 
monawile operandebis raodenobis mixedviT ganasxvaveben unarul (erTi 
operandiT), binarul (ori operandiT) da ternarul (sami operandiT) 
operaciebs. 
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ZiriTadi unaruli operaciebi aRniSvna 

 unaruli minusi  - 

 logikuri uaryofa  ! 

 iribi damisamarTeba  * 

misamarTis gamoTvla & 

unaruli pliusi + 

gazrda (inkrementi) ++ 

Semcireba (dekrementi) -- 

zomis gansazRvra sizeof 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

ZiriTadi binaruli operaciebi : 
 

operaciis 
niSani 

operaciis dasaxeleba operaciis jgufi 

* gamravleba multiplikaciuri 
/ gayofa 
% moduliT gayofa 
+ Sekreba aditiuri 
- gamokleba 
< naklebia 

TanafardobaTa 
operaciebi 

<= naklebia an toli 

> metia 

>= metia an toli 

== toloba 

!= ar aris toli 
&& logikuri “da “ logikuri 
|| logikuri “an “ logikuri 

 
1 . 4 .  o p e r a t o r e b i  

 
C++ programa warmoadgens garkveuli TanmimdevrobiT Cawerili, amocanis amoxsni-

saTvis saWiro operatorebis erTobliobas. operatori mTavrdeba wertilmZimiT. 
operatoris Cawerisas xarvezi, tabulacia, axal striqonze gadasvla iqneba ignorirebuli 
kompilatoris mier. operatorebi SeiZleba gaerTiandnen  Sedgenil operatorad, romelic 
iwyeba da mTavrdeba figuruli frCxiliT. Sedgenili operatori, kompilatoris mier  
ganixileba,  rogorc erTi mTliani Sesasrulebeli operatori.  

 
 m i n i W e b i s  o p er atori  

 
miniWebis operatori gamoiyeneba cvladisaTvis raime mniSvnelobis misaniWeb-

lad. zogadi saxiT igi Caiwereba Semdegnairad  B=A, sadac A- aris ariTmetikuli an 
logikuri gamosaxuleba, simboluri tipis mudmiva an striqoni, xolo B- ki aris cvladi, 
romelsac eniWeba A-s mniSvneloba. 
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C++ -Si gamoiyeneba agreTve miniWebis ramodenime damatebiTi operacia, romelTa 
gamoyeneba amcirebs miniWebis operatoris Caweris sigrZes.  
sazogadod, nebismieri operatori, romelis saxea :  

cvladi = cvladi operacia gamosaxuleba; 
SeiZleba Cawerili iqnes Semdegnairad: 

cvladi operacia = gamosaxuleba; 
 mag. a=a+b SeiZleba Caiweros a+=b          
 

 inkrementis da dekrementis operaciebi 
 

C++ gamoiyeneba inkrementis unaruli operacia ++ (erTiT gadideba) da dekrementis 
unaruli operacia -- (erTiT Semcireba). magaliTad, Tu raime x cvladis mniSvneloba erTiT 
unda gadiddes x=x+1  da x+=1 operaciebis nacvlad , umjobesia inkrementis ++ operaciis 
gamoyeneba. mag. a++ an ++a.  

Tu inkrementis an dekrementis operacia ganTavsebulia cvladis win (mag. ++a an --b), 
inkrementis an dekrementis Caweris aseT formas prefiqsuli ewodeba. Tu inkrementis an 
dekrementis operacia Cawerilia cvladis Semdeg (mag. a++ an b--) – mas postfiqsuri ewodeba. 

prefiqsuri formis SemTxvevaSi jer xorcieldeba cvladis mniSvnelobis erTiT gazrda 
da Semdeg misi axlad miRebuli mniSvnelobis gamoyeneba im gamosaxulebis gamosaTvlelad, 
romelSic igi aris Cawerili. postfiqsuri formis SemTxvevaSi gamosaxulebaSi jer gamoiye-
neba cvladis mimdinare mniSvneloba, xolo Semdeg Seicvleba cvladis mniSvneloba. Tu 
inkrementis an dekrementis operacia gamoiyeneba damoukidebeli operatoris saxiT, magaliTad 
++b; c--; , maSin sulerTia  Tu romeli forma iqneba gamoyenebuli (postfiqsuri Tu prefiqsuri).   
  

 ariTmetikuli operaciebi: 
 

C++-is maTematikuri operaciebia: Sekreba(+), gamokleba(-), gamravleba (*), gayofa 
(/) da moduliT gayofa (%). 
 mag.    21 % 4 =1;     5/3=1;     5.0/3.0=1.66667. 
 

operaciaTa prioritetebi. 
 

rangi dasaxeleba operatori 
1 gamosaxuleba :: () [ ] Π 
2 unaruli - ~ ! * & ++ -- sizeof  tipebis dayvana 
3 multiplikatiuri * / % 

4 aditiuri + - 
5 utoloba < > <= >= 
6 toloba = != 
7 logikuri ~da~ && 
8 logikuri ~an~ !! 

 
operacia % gamoiyeneba mxolod mTeli tipis monacemebze. 

 
1. 5.  g a m o s a x u l e b e b i  

 
C++ gamoiyeneba ariTmetikuli da logikuri gamosaxulebebi. ariTmetikuli 

gamosaxuleba warmoadgens ariTmetikuli operaciaTa niSnebiT dakavSirebul 
operandebs (mudmivebs, cvladebs, funqciebs). 

moviyvanoT ariTmetikuli gamosaxulebebis Caweris magaliTebi. 
1. a7+elg t – pow(a,7)+exp(log10(t)); 

 10



2. ba – pow(b,a); 
3. (|a+c|)1/5 – pow(fabs(a+c), 1.0/5.0); 

logikuri gamosaxulebebi ganxiluli iqneba mogvianebiT. 
 

 monacemebis Setanis da gamotanis operatorebi 
 

C++ -Si Setana-gamotanis operaciebis Sesasruleblad programaSi saWiroa 
procesoris direqtivis # include<iostream.h> gamoyeneba rac programas miuerTebs   
e.w. sasaTauro fails <iostream.h> riTic xelmisawvdomi xdeba Setana-gamotanis 
operaciebisaTvis saWiro iseTi obieqtebi, rogoricaa cin, cout, cerr romlebic Se-
esabameba klaviaturidan Setanis standartul nakads, ekranze gamotanis standar-
tul nakads da Secdomebis Sesaxeb Setyobinebebis standartuli nakadis gamotanas. 
nakadi warmoadgens baitebis mimdevrobas 

faili <iomanip.h> Seicavs obieqtebs romlebic saWiroa formatirebuli Setana-gamotanis 
ganxorcielebisaTvis e.w. nakadis parametrizebuli manipulatorebis gamoyenebiT. 
 

 nakadSi ganTavsebis operacia 
 

operacia << warmoadgens “nakadSi ganTavsebis operacias”. aRniSnuli operacia 
gamoiyeneba cout standartuli nakadis obieqtisaTvis, romelic “mibmulia” gamotanis 
standartul mowyobilobasTan (displeis ekranTan). zogadi saxiT igi Caiwereba: 

cout<<gamosaxuleba<<gamosaxuleba<< ... ; 
 

mag. cout<< abc;  cout<<k<<” “<<l<<endl<<m<<” hello!”<<endl; 
magaliTisaTvis moviyvanoT programa romliTac ganxorcieldeba “Cven vswavlobT 
C++!” teqstis gamotana displeis ekranze. 

 
# include<iostream.h> 
   main () 
   { 
     cout<<” Cven vswavlobT C++ ! \n”; 
   return 0; 
   } 
 

teqstis ekranze gamotanis Semdeg \n mmarTveli mimdevrobiT xorcieldeba kur-
soris axal striqonze gadayvana. igives ganxorcieleba SeiZleba endl (end line – 
striqonis bolo ) nakadis manipulatoris gamoyenebiT. 
 
# include<iostream.h> 
   main () 
   { 
     cout<<” Cven “; 
   cout<<” vswavlobT C++ ! ”<<endl; 
   return 0; 
   } 
 

erTi cout obieqtisaTvis SeiZleba mravaljer << - ~nakadSi ganTavsebis~ operaciis  
gamoyeneba. informaciis klaviaturidan kompiuteris mexsierebaSi Sesatanad gamoiye-
neba cin obieqti da nakadidan gamotanis (miRebis) operacia >>. magaliTad 
operatori cin >>x>>y ; uzrunvelyofs klaviaturidan x da y sidideebis 
mniSvnelobebis Setanas  mexsierebaSi. 
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1. 6. cvladis gamocxadeba da Setana-gamotanis operatorebis gamoyeneba 

 

// programis martivi magaliTi 1. 

#include <iostream>        // direqtiva programasTan damxmare programis misaerTeblad 

using namespace std;     // standartuli biblioTekis kodebis gamoyeneba 

int main()              // funqcia 
{ 
   int apples, oranges;        // ori cvladis apples da  oranges gamocxadeba 
   int fruit;                  // ... mesame cvladis fruit gamocxadeba 
   apples = 5; oranges = 6;    // cvladebze mniSvnelobebis miniWeba   

   fruit = apples + oranges;   //  jamis gamoTvla  

   cout << endl;               //  gamotana axali xazidan 

   cout << "Oranges are not the only fruit... " << endl 
        << "- and we have " << fruit << " fruits in all."; 
   cout << endl;               //  axal xazze gadasvla 

   return 0;                   //  funqciidan gamosvla 
} 
 

// varjiSi cvladis gamotanaze magaliTi 2. 

#include <iostream>  // direqtiva programasTan damxmare programis misaerTeblad 
using namespace std; // standartuli biblioTekis kodebis gamoyeneba 

int main()        // funqcia 
{ 
   int num1 = 1234, num2 = 5678; // cvladebis gamocxadeba da mniSvnelobebis miniWeba 
   cout << endl;                                // axal xazze gadasvla 

   cout << num1 << num2;              //ori cvladis gamotana erTmaneTis mimdevrobiT 

   cout << endl;                                // axal xazze gadasvla da damTavreba 

   return 0;                                    // funqciidan gamosvla 
} 
 
 

1. 7.  wrfivi struqturis algoriTmis programireba 
 
SevadginoT programa, romliTac gamoiTvleba  

X)(A:COSX)X*(XY ++=
gamosaxulebis mniSvneloba A da X cvladebis mocemuli mniSvnelobebisaTvis. 

 
//Cveni pirveli programa 
#include<iostream.h>  // direqtiva saTao programasTan misaerTeblad 
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#include<math.h>   // direqtiva maTematikuri funqciebiT sargeblobisas 

  main() 
{ 
float s,z,x;  // namdvili tipis cvladebis gamocxadeba 

cout<<"Enter the value of X: "; 
cin>>x;   // cvladis mniSvnelobis  Setana klaviaturidan  

z=sqrt(fabs(pow(x,3)))+ 
pow(fabs(sin(x)),(2.0/3));  // formulis Cawera 
s=sqrt(z*z+2); 
cout<<"s="<<s<<endl; //ekranze gamoitaneba simboloTa striqoni da Semdeg cvladis 

gamoTvlili mniSvneloba 

   return 0; // funqciidan gamosvla 
  } 
 

axla zemodmoyvanili programa gadavweroT iseTnairad rom, programis 
Sesrulebis Sedegad miRebuli amonaxsni Caiweros im failis boloSi, romelSic 
imyofeba TviT programa e. i. amonaxsni unda miebes programis teqsts. amisaTvis, 
programaSi saWiroa ramodenime operatoris damateba da programas eqneba Semdegi 
saxe: 
 
#include<iostream.h> // 
#include<math.h>  // direqtiva maTematikuri funqciebiT sargeblobisas 
#include<fstream.h> // saTavo failis direqtiva, romelic Seicavs failebTan muSaobisaTvis 

saWiro programebs 
  main() 
{ 
ofstream res(“a.cpp”, ios::app); //programaSi iqmneba faili momxmareblis mier darqmeuli 

saxeliT mag. res 
float s,z,x;     // namdvili tipis cvladebis gamocxadeba 
cout<<"Enter the value of X: "; 
cin>>x;    
z=sqrt(fabs(pow(x,3)))+ 
pow(fabs(sin(x)),(2.0/3)); 
s=sqrt(z*z+2); 
cout<<"s="<<s<<endl; 
res<<"s="<<s<<endl; //failSi informaciis (gamoTvlili pasuxis ) Cawera 
  return 0; //funqciidan gamosvla 
         } 
 

SeniSvna faili saxeliT res (saxeli SerCeulia programistis mier),  iarsebebs 
mxolod programis Sesrulebis procesSi da igi dakavSirebulia diskze arsebul 
a.cpp failTan, sadac damaxsovrebulia programis teqsti, romelic ios::app manipu-
latoriT gansazRvrulia rogorc masSi informaciis damatebisaTvis gankuTvnili 
faili.  res failSi informaciis Setanisas igi faqtobrivad daemateba  a.cpp fails 
boloSi. res<<"s="<<s<<endl; operatoriT xorcieldeba  failSi informaciis Cawera.  

 
 

1.8.  ricxvebis formatirebuli saxiT gamotana 
 

algoriTmul ena C++ -Si formatirebuli saxiT informaciis gamotanisaTvis 
gamoiyeneba nakadebis manipulatorebi da funqciebi. maTi gamoyenebiT SeiZleba 

 13



miTiTeba velis saWiro sididis, ricxviTi informaciis gamotanis sizustis, 
namdvili ricxvis warmodgenis formis da a.S. 
  

mcocmZimiani ricxvebisaTvis gamotanis  sizustis daweseba (precision, 
setprecision) 

 
mcocmZimiani ricxvebis gamotana SeTanxmebis Tanaxmad xorcieldeba 6 niSnis si-

zustiT. saWiroebis SemTxvevaSi SesaZlebelia gansxvavebuli sizustis daweseba, 
rac xorcieldeba nakadis manipulatoris   setprecision an  cout.precision funqciis 
gamoyenebiT. romelime maTganis gamoyenebiT dawesebuli sizuste mimdinare progra-
maSi moqmedebs yvela momdevno gamotanis operaciebze, manam sanam ar ganxor-
cieldeba gansxvavebuli sizustis daweseba. sizustis daweseba xdeba  cout.precision(k) 
funqciiT an setprecision(k) manipulatoriT, sadac k – mTeli tipis ricxvia an 
cvladi. Tu ricxvis gamotana xdeba bunebrivi formiT, maSin k-s mniSvneloba 
gansazRvravs ricxvis wilad nawilSi Tanrigebis raodenobas, xolo Tu ricxvi ga-
moitaneba mecnieruli formiT, maSin  mantisis Tanrigebis raodenobas. k=0-is  Sem-
TxvevaSi aRsdgeba 6 niSniani sizuste. 

float-is tipis monacemisaTvis k-s maqsimaluri mniSvnelobaa 6, xolo  double  an 
long double  tipis monacemisaTvis ki 15. 
 

 velis siganis miTiTeba 
 

velis siganis miTiTeba, romelSic iqneba gamotanili informacia (cvladis mni-
Svneloba an raime striqoni) xdeba setw (k) manipulatoriT , an cout.width (k), sadac k- velis 
sigrZea. unda aRiniSnos, rom maTi moqmedeba vrceldeba mxolod erT cvladze romelic 
Cawerilia width funqcia-elementis an setw (k)  manipulatoris Semdeg. 

// varjiSi formatiT gamotanaze magaliTi 3. 

#include <iostream> 
#include <iomanip> // direqtiva formatiT Setana-gamotanis dros 

using namespace std; // standartuli biblioTekis kodebis gamoyeneba 
int main() 
{ 
   int num1 = 1234, num2 = 5678; //cvladebis gamocxadeba da mniSvnelobebis miniWeba 

   cout << endl;                                //axal xazze gadasvla 

   cout << setw(6) << num1 << setw(6) << num2;  //ori cvladis gamotana daSorebebiT 

   cout << endl;                                // axal xazze gadasvla 

   return 0;                                    // programidan gamosvla 
} 

 
 

1. 9.  f o r m a t i r e b i s  al m e b i   
 

formatirebis esa Tu is saxeoba, romelic sruldeba Setana-gamotana operacie-
bis procesSi mieTiTeba formatirebis almebiT, rac xorcieldeba setf, unsetf da flags 
funqcia-elementebiT.   

alami showpoint yendeba imisaTvis, rom saWiroebis SemTxvevaSi, mcocmZimiani ricxvi 
romelsac mTeli mniSvneloba aqvs, iqnes gamotanili aTobiTi wertilis da nulebis 
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aucilebeli miTiTebiT. Tu gamotana xorcieldeba monitoris ekranze maSin igi Caiwereba 
programaSi cout.setf(ios::showpoint) saxiT, xolo Tu gamotana xorcieldeba failSi maSin ki  
res.setf(ios::showpoint). aq  res failis saxelia, nulebis raodenoba, romelic ganTavsdeba 
ricxvis wilad nawilSi ganisazRvreba programaSi miTiTebuli sizustiT.  
 

fardobiTi operaciebi 
 

C++ programirebis enaSi iseve rogorc sxva algoriTmul enebSi gamoiyeneba 
monacemebis tipi bool, romelsac aqvs ori SesaZlo mniSvneloba: FALSE (mcdari) da 
TRUE (WeSmariti). kompiuterSi FALSE -s Sesabamisi ricxviTi mniSvneloba aris 0, 
xolo TRUE –s 1. bool tipis gamoyeneba fardobiT operaciebSi aucilebelia, radgan 
yoveli fardobiTi operacia gamoiTvleba rogorc tipi, romlis mniSvneloba SeiZ-
leba iyos mcdari(0) an WeSmariti(1). fardobiTi operaciebi mocemulia cxrilSi: 

 

saxeli operatori magaliTi 
gamoTvlis 

Sedegi 
toloba == 100==50 false 
  50==50 true 

ar aris toli != 
100!=50 true 
50!=50 false 

metia > 
100>50 true 
50>50 false 

metia an toli >= 
100>50 true 
50>=50 true 

naklebia < 
100<50 false 
50<50 false 

naklebia an 
toli 

<= 
100<50 false 
50<=50 true 

 
 

 logikuri gamosaxuleba 
 

logikuri gamosaxuleba SeiZleba iyos martivi an rTuli. martivi logikuri 
gamosaxuleba warmoadgens fardobiTi operaciis niSniT dakavSirebul or 
ariTmetikul gamosaxulebas. mag.  rTuli logikuri gamosaxuleba warmoadgens or 
an orze met martiv logikur gamosaxulebas dakavSirebuls logikuri operaciis 
niSniT. (gamonakliss warmoadgens “ara” operacia, romelic warmoadgens unarul 
operacias). imis da miuxedavaT, Tu ra saxis aris logikuri gamosaxuleba, misi 
mniSvneloba SeiZleba iyos “WeSmariti” an “mcdari”. 

 
 
 
 

 logikuri operaciebi 

 
operatori simbolo magaliTi 
logikuri ~da~ && a>b && c!=d 
logikuri ~an~ || k==m || n<v 
logikuri ~ara~ ! !a 
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logikuri operacia “da”-s mniSvneloba aris “WeSmariti” im SemTxvevaSi, Tu 
WeSmaritia masSi Semavali yvela martivi logikuri gamosaxulebebis 
mniSvnelobebi. mag. ((x==5)&&(y==5)) am gamosaxulebaSi mTliani gamosaxulebis 
mniSvneloba WeSmaritia Tu x=5 da y=5. Tu  erTi maTgani ar aris 5 toli, mTliani 
logikuri gamosaxulebis mniSvneloba iqneba mcdari. 

logikuri operacia “an”-s mniSvneloba aris “mcdari” mxolod maSin, Tu aris 
mcdari masSi Semavali yvela martivi logikuri gamosaxulebebis mniSvnelobebi. 
Tu erTi mainc martivi logokuri gamosaxulebis mniSvneloba aris WeSmariti, 
maSin mTliani logikuri gamosaxulebis mniSvneloba iqneba WeSmariti. mag. 
((x==5)||(y==5)) WeSmaritia Tu an x an y udris 5. 

logikuri “uaryofa” WeSmaritia rodesac argumentis mniSvnelobaa ″mcdari″ da 
piriqiT, mcdaria maSin, rodesac argumentis mniSvneloba aris ″WeSmariti″. 
zemoaRniSnul or operandian magaliTebSi kompilatori aRar gamoiTvlis meore 
operandis mniSvnelobas, Tu pirveli nawiliT SesaZlebelia swori daskvnis 
gakeTeba. 
 

1.10. marTvis pirobiTi gadacemis operatori (struqtura  if....) 
 

marTvis pirobiTi gadacemis operatori gamoiyeneba ganStoebis ganxorcielebi-
saTvis ganStoebadi struqturis algoriTmebis daprogramebisas. arsebobs if 
operatoris ori forma: if . . . operatori da if ... else operatori  
 if operatori zogadi saxiT Caiwereba Semdegnairad: 
 
           if    (logikuri gamosaxuleba)  operatori1; 
 

Tu logikuri gamosaxulebis mniSvneloba aris “WeSmariti”, maSin Sesruldeba 
operatori1, da programis Sesruleba gagrZeldeba momdevno operatoridan, xolo 
Tu logikuri gamosaxulebis mniSvneloba aris “mcdari”, maSin ar Sesruldeba 
operatori1, da programis Sesruleba gagrZeldeba momdevno operatoridan. e.i 
operatori1 an Sesruldeba an ara, rac damokidebulia frCxilebSi Cawerili lo-
gikuri gamosaxulebis mniSvnelobaze. TviT operatori1 SeiZleba iyos martivi, 
damTavrebuli wertil mZimiT an Sedgenili (figurul frCxilebSi moTavsebuli 
erTze meti operatori). 
 

mag. if  (a<b) cout<<b; 
                  if (2*x-5>c) {a=c+x; b=c-x:} 
 
if . . . else ... struqtura zogadi saxiT Caiwereba Semdegnairad:   
 
if (logikuri gamosaxuleba) operatori1; else operatori2; 
 

Tu logikuri gamosaxulebis mniSvneloba aris “WeSmariti” Sesruldeba 
operatori1, ris Semdeg gagrZeldeba programis  Sesruleba momdevno 
operatoridan. winaaRmdeg SemTxvevaSi Sesruldeba operatori2. orive SemTxvvaSi 
programis Sesruleba gagrZeldeba momdevno operatoridan.  

mag. if (x>z) y=x; else {y=z; k=k+0.35;} 
 
SesaZlebelia Cadgmuli if operatoris arsebobac: 
 
if (gamosaxuleba 1) {  if (gamosaxuleba 2) operatori1; else 
   {  if (gamosaxuleba 3) operatori 2;  else {  da a.S. 
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mag. int a=2, b=7, c=3; 
              if (a>b) 
                  { 
                    if (b<c)   c=b; 
                   } 
             else 

                             c=a;  
                            cout<<c; 

C++-ss gaaCnia kidev erTi pirobiTi operacia  - ? : , romelic if … else struq-
turis magvaria.  aqvs sami operandi. pirveli operandi warmoadgens logikur 
gamosaxulebas (pirobas); meore Seicavs pirobiTi gamosaxulebis mniSvnelobas an 
operators, romelic unda Sesruldes Tu piroba – WeSmaritia, mesame ki – 
pirobiTi gamosaxulebis mniSvnelobas an operators, Tu piroba – mcdaria.  
am operaciis gamoyeneba SeiZleba:  

1. damoukidebeli operatoris saxiT magaliTad: 
a<b ? d=b:d=a;  Sedegad d cvlads mieniWeba a da b Soris udidesis mniSvneloba.  
2.  raime sxva operatoris nawilis saxiT magaliTad: 

 value=(x>=7 ? 25 : -12);  am operatoriT cvlads value –s  mieniWeba mniSvneloba 25,  Tu 
x>=7, xolo  Tu x<7, maSin mieniWeba mniSvneloba –12.  
  cout<<(a!=b ? a+b : a-b); 
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T a v i  2  
 

  ganStoebadi struqturis algoriTmis programireba 
 

SevadginoT programa romliTac gamoiTvleba Z cvladis mniSvneloba Semdegi 
pirobebis gaTvaliswinebiT 
 

                  x ⋅ cosx,  Tu 2,5≤ x <7       
   
 Z=       1+ex,   Tu 7≤ x<11 

                  x+3sinx, winaaRmdeg SemTxvevaSi 

 
 sadac x – mocemuli ricxvia. 
 

amocanis amoxsnis algoriTmi iqneba Semdegi : 
Tavdapirvelad, kompiuteris mexsierebaSi saWiroa x cvladis mniSvnelobis Se-

tana. Semdeg Semowmebuli unda iqnes  piroba 2,5≤ x <7, romlis Sesrulebis 

SemTxvevaSi saWiroa z= x ⋅ cosx gamoTvla, winaaRmdeg SemTxvevaSi unda Semowmdes 

piroba 7≤x<11 da Tu sruldeba igi gamoiTvalos Z=  1+ ex , xolo  Tu ar sruldeba 
maSin gamoTvalos Z= x+3sinx  gamosaxulebis mniSvneloba. dasasrul ganxor-
cieldes Z-is mniSvnelobis gamotana. 

 
#include<iostream.h> 
#include<math.h> 
main() 
{ 
float x,z;  //namdvili tipis cvladebis gamocxadeba 
cout<<"Enter the value of x:"<<endl; // dabeWde “Seitane cvladi “ da axal xazze gadadi 
cin>>x;    // cvladis Setana klaviaturiT 
 if (x>2.5 && x<7) z=x*cos(x); else   
  {if (x>=7 && x<11) z=1+ex; else z=x+3*sin(x) ;}  // pirobis Semowmeba 
cout<< z ;    // z –is mniSvnelobis beWdva 
 return 0; // funqciidan gamosvla 
 } 
    

2.1  cikluri struqturis algoriTmebis programireba 
 

mravali amocanis amoxsnisas saWiro xdeba operatorebis garkveuli nawilis 
gamoTvlebis mravaljer ganmeoreba cvladebis sxvadasxva mniSvnelobisaTvis. aseTi 
saxis process cikluri procesi ewodeba. cikluri procesis dasaprogrameblad 

C++ algoriTmul enaSi, gamoiyeneba  rogorc ciklis operatoriebi while, do...while   
da  for, ise   pirobiTi operatori if 
 
// Setanili simbolos Semowmeba if operatoris daxmarebiT magaliTi 1. 

#include <iostream> 
using namespace std; 
int main() 
{ 
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   char letter = 0;            // Setanils inaxavs letter ujraSi 

   cout << endl            //axal striqonze gadava da dabeWdavs 

        << "Enter a letter: "; // “ SeitaneT mniSvneloba “ 
   cin >> letter;              // klaviaturiT SegaqvT mniSvneloba 

   if(letter >= 'A')           // Tu Senaxuli cvladi > an = 'A' 
      if(letter <= 'Z')        // Tu Senaxuli cvladi < an = 'Z' 
      { 
         cout << endl    // gadasvla axal striqonze da beWdva 

              << "You entered a capital letter."           //  “Tqven SeitaneT mTavruli aso” 

              << endl; 
         return 0; 
      } 
   if(letter >= 'a')           // Tu Senaxuli cvladi > an = 'a' 
      if(letter <= 'z')        // Tu Senaxuli cvladi < an = 'z' 
      { 
         cout << endl   // gadasvla axal striqonze da beWdva 

              << "You entered a small letter."            // “Tqven SeitaneT patara aso ‘ 
              << endl; 
         return 0;     
      } 
   cout << endl << "You did not enter a letter." << endl;  //  “Tqven ar SegitaniaT aso” 
   return 0;   // funqciidan gamosvla 

} 
 
// Setanili simbolos Semowmeba if operatoris daxmarebiT magaliTi 2. 

#include <iostream> 
using namespace std; 
int main() 
{ 
   char letter = 0;             // Setanils inaxavs letter ujraSi 

   cout << endl 
        << "Enter a character: ";   // beWdva “ Seitane simbolo “ 

   cin >> letter;  // klaviaturiT Setana 

   // anbanis mixedviT Semowmeba 
   if(((letter>='A')&&(letter<='Z')) ||   // Tu Setanilia  A-dan Z-mde  an 

      ((letter>='a')&&(letter<='z')))   // a-dan  z-mde 
      cout << endl 
           << "You entered a letter." << endl;  // Tqven SeitaneT aso 
   else 
      cout << endl 

           <<"You didn't enter a letter."<< endl;  // Tqven ar SegitaniaT aso 

   return 0; 
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} 
 
// EX2_04.CPP 

// if operatoris gamoyeneba gamotanisTvis 
#include <iostream> 
using namespace std; 
int main() 
{ 
   int nCakes = 1;           // iTvlis namcxvrebis raodenobas 
   cout << endl 
        << "We have " << nCakes << " cake"    // gaqvT 1 namcxvari 
        << ((nCakes>1) ? "s." : ".")       //  Tu nCakes>1 maSin dawers “cakes.”  Tu ara da “cake.” 
        << endl; 
   ++nCakes; //gazrdis  nCakes raodenobas 
   cout << endl  // axal xazze gadasvla da beWdva 

        << "We have " << nCakes << " cake"    // gaqvT 2 namcxvari 

        << ((nCakes>1) ? "s." : ".") 
        << endl; 
   return 0; 
} 
 

2. 2.  ganmeorebadi struqtura while 
 

ganmeorebadi struqtura while zogadi saxiT Caiwereba Semdegnairad: 
             while (logikuri gamosaxuleba)  
                  operatori (martivi an Sedgenili); 
 

ganmeorebadi struqtura while -s Sesrulebis dros, ciklis yoveli ganmeorebi-
sas gamoiTvleba frCxilebSi Cawerili logikuri gamosaxulebis mniSvneloba da 
mowmdeba “WeSmaritia” igi Tu “mcdari”.  Tu logikuri gamosaxulebis mniSvneloba 
“WeSmaritia” Sesruldeba ciklis tani e. i. moxdeba ciklis ganmeoreba, xolo Tu 
“mcdaria” ganxorcieldeba ciklidan gamosvla, e.i. marTva gadaecema ciklis tanis 
Semdeg Caweril pirvelive operators. am SemTxvevaSi ciklis tani warmoadgens erT 
operators, saxeldobr martivs an Sedgenils.  

SevadginoT programa, romelic  dabeWdavs mocemul [a ;b] monakveTze, raime h 
bijiT gamoTvlili  funqciis dadebiT mniSvnelobebs.  
 
#include<iostream.h> 
#include<math.h> 
 
main () 
 
{ 
  float a,b,h,x,y;  //cvladebis gamocxadeba 

  cin>>a>>b>>h;   //cvladebis mniSvnelobebis Setana klaviaturidan 

  x=a;  // x cvladis inicializacia 

  while (x<=b)    // ciklis saTauri, sadac xdeba pirobis Semowmeba 
{ 
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  y=(exp(x)+log(fabs(x)))*sin(x); // funqciis mniSvnelobis gamoTvla cvladis mimdinare 
mniSvnelobisaTvis 

  if (y>0) cout << “x=“<<x  
  <<“    y=“<<y<<endl;  //Tu cvladis mniSvneloba dadebiTia, ekranze gamoitaneba argumentis 

da funqciis mniSvnelobebi  

  x+=h ; // cvladis mniSvnelobis gazrda mocemuli bijiT da ciklis gameoreba 

} 
  return 0 ; 
} 
 
// EX2_12.CPP 

// while ciklis gamoyeneba 

#include <iostream> 
using namespace std; 
int main() 
{ 
   double value = 0.0; // Setanils inaxavs value ujraSi 

   double sum = 0.0;   // mniSvnelobebis jami inaxeba  sum ujraSi 

   int i = 0;          // iTvlis mniSvnelobebis raodenobas 

   char indicator = 'y';   // gaagrZelos Tu ara? 
   while(indicator == 'y') ; // gagrZeldes cikli manam sanam Tqven SegaqvT y 
   { 
      cout << endl 
           << "Enter a value: "; 
      cin >> value;        // waikiTxe mniSvneloba 

      ++i;                 // gazarde i 
      sum += value;        // mimdinare Senatani daumate sum-s 
      cout << endl 
       << "Do you want to enter another value  // kidev gsurT mniSvnelobis Setana (Tu ara daaWire n-s)? 
                                      (enter n to end)? "; 
      cin >> indicator;             // waikiTxe indikatori 

   } 
   cout << endl 
      << "The average of the " << i 
      << " values you entered is " << sum/i << "." // gamoitans Setanili ricxvebis saSualo ariTmetikuls 

      << endl; 
   return 0; 
} 

 
2. 3. ganmeorebadi struqtura do...while. 

 
do . . . …while-s tipis cikls Semdegi struqtura aqvs: 

 
do  
operatori (martivi an Sedgenili) 
while (logikuri gamosaxuleba); 
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cikli do . . . …while sruldeba Semdegnairad: ciklis Sesruleba iwyeba ciklis 

moqmedebis areSi Semavali operatorebiT (sruldeba ciklis tani), Semdeg 
gamoiTvleba logikuri gamosaxulebis mniSvneloba (mowmdeba ciklis damTavrebis 
piroba), da Tu igi aris “WeSmariti” xorcieldeba ciklis ganmeoreba; winaaRmdeg 
SemTxvevaSi – gamosvla ciklidan. rekomendebulia ciklis tanis figurul 
frCxilebSi moTavseba imis da miuxedavaT, Tu ramden operators Seicavs ciklis 
tani.  
 
 cikluri struqturis algoriTmis programireba ganmeorebadi struqtura 

do . . .while-s gamoyenebiT 
  

SevadginoT programa romliTac gamoiTvleba )cos()lne(y x xx ⋅+=        

funqciis uaryofiTi mniSvnelobebis jami, romelic gamoTvlilia   [a,b] monakveTze 
mocemuli h bijiT. TuU aRmoCnda, rom funqciis arcerTi mniSvneloba ar aris 
uaryofiTi, unda daibeWdos Sesabamisi teqsti. 
 
#include <iostream.h> 
#include<math.h> 
 
main ( ) 
{ 
float a,b,h,x,y,s=0; // cvladebis gamocxadeba da s ujris gawmenda 
cout<<”SeitaneT  a,b,h-is mniSvnelobebi : ”<<endl; //axal xazze gadasvla 
cin>>a>>b>>h;     // cvladis mniSvnelobebis Setana klaviaturidan 
x=a;    //x cvladze  a-s mniSvnelobis miniWeba 
while b-a>0.00001                   
{                                                         
y=(exp(x)+log(fabs(x)))*cos(x);     
if (y<0) s+=y;                   
x+=h;   // x cvlads emateba biji da mowmdeba ciklis damTavrebis piroba x<=b, Tu 

”WeSmaritia” cikli gameordeba  
} 
if (s !=0) cout<<”s=”<<s; else    //jamis mniSvnelobis gamotana 
cout<<”funqciis yvela mniSvneloba arauaryofiTia”<<endl;  
   return 0; 
 
} 
 

cvladebis gamocxadebisas xorcieldeba s cvladis, (romelmac unda miiRos 
jamis mniSvneloba)  inicializacia s=0. sawyisi monacemebis Setanis Semdeg da x=a; 
operatoris Sesrulebis Semdeg iwyeba ciklis Sesruleba, romelSic gamoiTvleba 
y funqciis mniSvneloba da Tu igi aRmoCnda uaryofiTi, misi mniSvneloba emateba s 
cvlads. Semdeg x cvladis mniSvneloba icvleba h bijiT da mxolod amis Semdeg 
mowmdeba ciklis damTavrebis piroba x<=b romlis Sesrulebis SemTxvevaSi gan-
meordeba cikli. ciklis damTavrebis Semdeg daibeWdeba an miRebuli jamis mniSvne-
loba, an Sesabamisi Setyobineba, Tuki funqciis arcerTi mniSvneloba ar aRmoCnda 
uaryofiTi. 
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2.4.  ganmeorebadi struqtura for 
 

for operatororis zogadi struqturaa: 
     for (gamosaxuleba 1; gamosaxuleba 2; gamosaxuleba 3) 
………………………… 
      ciklis tani. 
 
  struqtura for sruldeba Semdegi mimdevrobiT: 
gamosaxuleba 1-iT xorcieldeba ciklis cvladis inicializeba, e. i. eniWeba 
sawyisi mniSvneloba. ciklis yoveli ganmeorebisas gamosaxuleba 3 axdens ciklis 
cvladis mniSvnelobis Secvlas, ris Semdeg gamosaxuleba 2 amowmebs ciklis 
gameorebis pirobas, romlis Sesrulebis SemTxvevaSi meordeba ciklis tanis 
Sesruleba; winaaRmdeg SemTxvevaSi xorcieldeba gamosvla ciklidan. 
 
   mag.   for (int j=x; j< 4*x+y; j+=y/x) 
           for(int j =99; j>=0; j - =11) 
 
// EX2_08.CPP 

// cvladebis Sekreba ciklis for operatoris gamoyenebiT 
#include <iostream> 
using namespace std; 
int main() 
{ 
   int i = 0, sum = 0;  // mTeli tipis cvladebis i  da sum –is inicializacia (gawmenda) 
   const int max = 10;  // cvladi max mudmivaa       

   for(i = 1; i <= max; i++)    // ciklis saTauri 

      sum += i;                     // daumate i-s mimdinare mniSvneloba sum-s 
   cout << endl  //axal striqonze gadasvla 

        << "sum = " << sum      //sum cvladis mniSvnelobis gamotana 
        << endl       //axal striqonze gadasvla 

        << "i = " << i            // mTvlelis gamotana 

        << endl; 
   return 0; 
} 

 

SeadgineT programa romelic )sin()e(y 3x 2

xx ⋅+=      funqciis [a;b] 
monakveTze, h bijiT  gamoTvlili mniSvnelobebidan monaxavs udidess. 
 
#include<iostream.h> 
#include<math.h> 
main () 
 
{ 
  float a,b,h,x,y,r=-1e6; 
cout<<"SeitaneT a,b,h –s mniSvnelobebi:"; 
cin>>a>>b>>h; 
for (x=a; x<=b; x+=h) 
{ 
y=(exp(pow(x,2))+pow(x,1.0/3))*sin(x); 
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if (y>r) r=y; 
} 
cout<< « Y funqciis maqsimaluri mniSvnelobaa »<<r<<endl ; 
return 0 ; 
} 
 
SeniSvna : namdvil ricxvebze moqmedebis Sesrulebis Sedegi  warmoadgens miax-
loebiT mniSvnelobas (adgili aqvs damrgvalebis cdomilebas). amitom, rodesac 
ciklis cvlads warmoadgens namdvili ricxvi da amasTan b-a monakveTi h sididis 
jeradia, SeiZleba aRmoCndes rom bolo gameorebis win x=b nacvlad aRmoCndeba 
rom   x=b+0.000…1 ris gamoc ar ganxorcieldeba ciklis bolo gameorebis Sesru-
leba. amitom am faqtis Tavidan acilebis mizniT umjobesia x≤b pirobis Semowmebis 
nacvlad gamoyenebuli iqnes b-x ≤eps piroba, sadac eps–s mniSvneloba SerCeuli 
unda iqnes h mniSvnelobis gaTvaliswinebiT.  
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T a v i  3  
 

C adg muli ci kleb i  
 

ciklis tanSi SesaZlebelia Cadgmuli iyos sxva cikli. aseTi saxis cikls 
Cadgmuli cikli, rTuli cikli an cikli ciklSi ewodeba. Siga cikli sruldeba 
srulad gare ciklis yoveli gavlisas.  

am tipis ciklis umartives magaliTs warmoadgens ori cvladis funqciis 
mniSvnelobebis gamoTvlis algoriTmi. 

SevadginoT programa, romliTac gamoiTvleba Y= xzzlnx2 +      funqciis 

mniSvnelobebi, Tu x icvleba [a;b]  monakveTze hx bijiT, xolo z cvladi [c;d] 
monakveTze hz bijiT.  
#include<iostream.h> 
#include<math.h> 
main () 
{ 
float a,b,c,d,hx,hz,x,y,eps=0.00001; 
cin>>a>>b>>c>>d>>hx>>hz ; 
 
for (x=a ; fabs(b-a)<=eps ; x+=hx) 
for(z=c; fabs(c-d)<=eps; z+=hz)  
{ gare ciklis 

tani y=pow(x,2)*log(z) + sqrt(x*z); Siga ciklis 
tani cout<< ″x=″<<x<< ″\tz=″<<z 

<<″\ty= ″<<y<<endl ; 
} 
return 0 ; 
} 

gare ciklis cvladia  x, xolo Siga ciklisa ki z. gare ciklis pirveli 
mniSvnelobisaTvis mTlianad sruldeba Siga cikli, fiqsirdeba  cvladis 
mniSvneloba da  marTva gadaecema  gare ciklis dasawyiss. Seicvleba gare ciklis 
cvladis mniSvneloba Sesabamisi bijiT da gameordeba isev Siga cikli cvladis 
yvela mniSvnelobisaTvis da a. S.  

 
3. 1. operatorebi break da continue 

 
operatorebi break da continue-s saSualebiT xdeba for, while, do… while da switch 

(ixile qvemoT) struqturebSi operatorebis  Sesrulebis bunebrivi Tanmimdevrobis 
Secvla. break operatoris Sesrulebisas xorcieldeba struqturidan gamosvla da 
marTva gadaecema programis mimdinare struqturis Semdeg Caweril pirvelive 
operators. amrigad operatori break-is daniSnulebaa, ciklis Sesrulebis droze 
adre Sewyveta, an switch struqturis darCenili nawilis gamotoveba. 

operatori continue iwvevs for, while da do/while struqturebSi programis tanis 
darCenili nawilis gamotovebas da marTvis gadacema xdeba ciklis momdevno 
gameorebis Sesrulebaze. while da do/while struqturebSi xorcieldeba gadasvla 
ciklis damTavrebis pirobis Semowmebaze. struqtura for-Si warmoebs gadasvla 
ciklis cvladis mniSvnelobis Secvlis gamosaxulebaze, ris Semdeg mowmdeba 
ciklis damTavrebis piroba.  
 

 25



mag.1.  
. . . . . . . . . . . . . . . . . . . . . .  
for (int x=-5 ; x<=2 ; x++) { 
if (x==0) continue; 
cout<<x<<” “; } 
. . . . . . . . . . . . . . . . . . 
 
mag. 2  
. . . . . . . . . . . . . . . . . . . . . .  
for (int x=-5 ; x<=2 ; x++) { 
if (x==0) break; 
cout<<x<<” “; } 
. . . . . . . . . . . . . . . . . . 
 

3. 2. o p e r a t o r i  s w i t c h  
  

operatori switch-is meSveobiT, if  da if. . .else. . . amorCevis struqturebisagan 
gansxvavebiT, SesaZlebelia ganxorcielebuli iqnes mravaljeradi amorCevebi.  
switch (seleqtori) { 
 case Wde 1: operatori 1; break; 
 case Wde 2: operatori 2; break; 
case Wde 3: operatori 3; break; 
.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 
 case Wde n: operatori n; break;  
default: operatori; } 

seleqtori - C++ enaSi daSvebuli, nebismieri mTeli tipis gamosaxulebaa,  
operatori ki  nebismieri operatoria – martivi an Sedgenili. 
switch struqtura sruldeba Semdegnairad : gamoiTvleba seleqtoris mniSvneloba 
da Semdeg SesrulebisaTvis amoirCeva is operatori romlis Wde (Wde i :) 
seleqtoris mniSvnelobis tolia. Tu aRmoCnda rom seleqtoris mniSvneloba ar 
emTxveva arcerT Wdes, maSin ganxorcieldeba gadasvla default : marTva gadaecema 
Wdes, romelic ar warmoadgens aucilebels, an gaicema Sesabamisi Setyobineba da 
Sesruldeba algoriTmiT gaTvaliswinebuli moqmedeba. yoveli case-s struqturis 
gamoTvla grZeldeba break operatoris Sexvedramde an switch-is dasrulebamde.  
 SemTxveva case "A": case "B": – ramodenime Wdis mimdevrobiTi CamonaTvali  
niSnavs rom Tu seleqtoris mniSvneloba emTxveva miTiTebuli mniSvnelobebidan  
nebismiers, unda Sesruldes erTi da igive moqmedeba anu erTi da igive operatori.  

 
1. #include<iostream.h>  2.   #include<iostream.h>                           
main() { main()  { 
int k; int k; 
cout<<"k="; cout<<"k="; 
cin>>k; cin>>k; 
switch (k) { switch (k) { 
case 1: case 3: case 5: case 1: case 3: case 5: 
 cout<<"k kentia"<<endl;  cout<<"k kentia"<<endl; 
break; break; 
case 2:  cout<<"k=2"<<endl;  case 2:  cout<<"k=2"<<endl; 
break; break; 
case 4:  cout<<"k=4"<<endl;  case 4:  cout<<"k=4"<<endl; 
break;  } 
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default : cout<<"k<1 an k>5" return 0; 
<<endl; } 
} 
return 0; 
} 

programis pirvel variantSi k cvladis Setanili mniSvnelobis mixedviT ekranze 

gamoitaneba an k kentia, an k=2, an k=4 an Setyobineba, rom k ∉[1;5] monakveTs.  
programis meore variantSi ki k ∉[1;5] SemTxvevaSi ar gamoitaneba Sesabamisi Setyobineba. 

        
3. 3. magaliTebi ciklis operatorebis gamoyenebiT 

 
// EX2_07.CPP 
// ciklis Seqmna if da goto operatoris gamoyenebiT 

#include <iostream> 
using namespace std; 
int main() 
{ 
   int i = 0, sum = 0;  // cvladebis gamocxadeba da inicializacia 
   const int max = 10; 
   i = 1;       
loop:                       // ciklis dasawyisi 

   sum += i;             // daumate i-s mimdinare mniSvneloba sum-s  
   if(++i <= max)   // pirobis Semowmeba 
      goto loop;         //  ciklis saTaurze gadasvla sanam i <= 11 
   cout << endl    //axal xazze gadasvla da beWdva 

        << "sum = " << sum   
        << endl 
        << "i = " << i // mTvlelis beWdva 
        << endl; 
   return 0; 
} 
 
// EX2_08.CPP 
// cvladebis Sekreba ciklis for operatoris gamoyenebiT 
#include <iostream> 
using namespace std; 
int main() 
{ 
   int i = 0, sum = 0; 
   const int max = 10; 
   for(i = 1; i <= max; i++)   // ciklis saTauri 

      sum += i;                     // daumate i-s mimdinare mniSvneloba sum-s 
   cout << endl 
        << "sum = " << sum 
        << endl 
        << "i = " << i 
        << endl; 
   return 0; 
} 
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// EX2_09.CPP 
// mravlobiTi ciklis gamoyeneba 

#include <iostream> 
#include <iomanip> 
using namespace std; 
int main() 
{ 
   long i = 0, power = 0; 
   const int max = 10; 
   for(i = 0, power = 1; i <= max; i++, power += power)     // ciklis gamocxadeba 
      cout << endl 
           << setw(10) << i << setw(10) << power;   
   cout << endl; 
   return 0; 
} 
 
// EX2_10.CPP 
// SeuzRudavi for ciklis gamoyeneba 

#include <iostream> 
using namespace std; 
int main() 
{ 
   double value = 0.0; // Setanil mniSvnelobas Seinaxavs value-Si 

   double sum = 0.0;   // mniSvnelobebi grovdeba sum -Si 

   int i = 0;          // iTvlis mniSvnelobebis raodenobas 

   char indicator = 'n';    // gaagrZelos Tu ara? 

   for(;;)                  // SeuzRudavi cikli 

   { 
      cout << endl 
           << "Enter a value: "; 
      cin >> value;   // waikiTxe mniSvneloba 

      ++i;                  // i izrdeba 1-iT 

      sum += value;         // daumate mimdinare Senatani sum-s 
      cout << endl 
           << "Do you want to enter another value  
                                     (enter n to end)? "; 
      cin >> indicator;     // wakiTxvis indikatori 

      if ((indicator == 'n') || (indicator == 'N')) 
         break;             // gamodi ciklidan 

   } 
   cout << endl 
        << "The average of the " << i 
        << " values you entered is " << sum/i << "." 
        << endl; 
   return 0; 
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} 
 
// EX2_11.CPP 
// ASCII kodebis gamotana anbanis mixedviT 
#include <iostream> 
#include <iomanip> 
using namespace std; 
int main()  
{ 
   for(char capital='A', small='a'; capital<='Z'; capital++, small++) 
      cout << endl 
           << "\t" << capital                              // gamoitane didi asoebi 
           << hex << setw(10) << static_cast<int>(capital) // gamoitane didi asoebi TeqvsmetobiT sistemaSi 
           << dec << setw(10) << static_cast<int>(capital) // gamoitane didi asoebi aTobiT sistemaSi 
           << "    " << small                              // gamoitane patara asoebi 
           << hex << setw(10) << static_cast<int>(small)   // gamoitane patara asoebi TeqvsmetobiT sistemaSi 
           << dec << setw(10) << static_cast<int>(small);  // gamoitane patara asoebi aTobiT sistemaSi 
   cout << endl; 
   return 0; 
} 
 
// EX2_12.CPP 
// while ciklis gamoyeneba 

#include <iostream> 
using namespace std; 
int main() 
{ 
   double value = 0.0; // Setanils inaxavs value ujraSi 

   double sum = 0.0;   // mniSvnelobebis jami inaxeba sum  ujraSi 

   int i = 0;          // iTvlis mniSvnelobebis raodenobas 

   char indicator = 'y';   // gaagrZelos To ara? 

   while(indicator == 'y') // gagrZeldes cikli manam sanam Tqven SegaqvT y-is mniSvneloba 

   { 
      cout << endl 
           << "Enter a value: "; 
      cin >> value;        // waikiTxe mniSvneloba 

      ++i;                 // gazarde i 
      sum += value;        // mimdinare Senatani daumate sum-s 
      cout << endl 
        << "Do you want to enter another value   // kidev gsurT mniSvnelobis Setana (Tu ara daaWire n-s)? 
                                      (enter n to end)? "; 
      cin >> indicator;             // Seitane indikatori 
   } 
   cout << endl 
      << "The average of the " << i 
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      << " values you entered is " << sum/i << "." // gamoitans Setanili ricxvebis saSualo 
ariTmetikuls 

      << endl; 
   return 0; 
} 
 
// EX2_13.CPP 
// ciklis gamoyeneba faqtorialis gamosaTvlelad 
#include <iostream> 
using namespace std; 
int main() 
{ 
   char indicator = 'n'; 
   long value = 0,                 // Setanils inaxavs value ujraSi 

        factorial = 0; 
   do 
   { 
      cout << endl 
           << "Enter an integer value: ";  // SeitaneT mTeli ricxvi 

      cin >> value; 
      factorial = 1; 
      for(int i = 2; i<=value; i++)            // ciklis dasawyisi 

         factorial *= i; 
      cout << "Factorial " << value << " is " << factorial;   // gamoitans Setanili ricxvis faqtorials 

      cout << endl 
           << "Do you want to enter another value            //  kidev gsurT ricxvis Setana? 

                                        (y or n)? "; 
      cin >> indicator; 
   } 
 while((indicator=='y') || (indicator=='Y')); 
   return 0; 
} 
 
// EX2_14.CPP 
// ciklis gamoyeneba gamravlebis tabulis gamosatanad 

#include <iostream> 
#include <iomanip> 
using namespace std; 
int main() 
{ 
   const int size = 12;          // tabulis zoma 
   int i = 0, j = 0;             // ciklis damTvlelebi 

   cout << endl                  // gamoitane tabulis saxeli 

        << size << " by " << size 
        << " Multiplication Table" << endl << endl; 
   cout << endl << "    |"; 
   for(i=1; i<=size; i++)        // cikli svetebis saTauris gamosatanad 
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      cout << setw(3) << i << "  ";       
   cout << endl;                 // axali xazi xazis qveS gasasmelad 

   for(i=0; i<=size; i++) 
      cout << "_____";           // saTaurebs gausvi qveS xazi 

   for(i=1; i<=size; i++)        // gareTa cikli xazebisaTvis 
   { 
      cout << endl 
           << setw(3) << i << " |";  // gamoitane xazebis Wde 
      // Siga cikli namravlis gamosatanad 
      for(j=1; j<=size; j++) 
         cout << setw(3) << i*j << "  "; 
      // Siga ciklis dasasruli 

   }                             // gareTa ciklis dasasruli 
   cout << endl; 
   return 0; 
} 
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T a v i  4  
 

 m a s i v e b i  
 

masivi aris mexsierebis mimdevrobiT ganlagebuli ujredebis erToblioba, rom-
lebic gankuTvnilia erTi da igive cvladis sxvadasxva mniSvnelobebis dasa-
maxsovreblad. masivis ama Tu im ujredze mimarTvisaTvis saWiroa masivis saxelis 
da kvadratul frCxilebSi Cawerili masivis calkeuli elementis poziciis nomris 
miTiTeba. yoveli masivis rigiT pirveli elementi – nulovani elementia. amrigad,  
c masivis pirvel elementze miuTiTeben – c[0], meoreze – c[1] da zogadad rigiT    
n-ur elementze   c[n-1]. frCxilebSi miTiTebul poziciis nomers indeqsi ewodeba. 
indeqsad SeiZleba mTeli tipis ricxvis an gamosaxulebis gamoyeneba. masivis 
elementebis indeqsacia iwyeba 0-dan. 

 
4. 1. masivebis gamocxadeba 

 
masivis gamocxadebisas unda mieTiTos saxeli,  tipi da elementebis raodenoba. 

am informaciis safuZvelze kompilatori gamoyofs mexsierebis Sesabamis ares. 
magaliTad, int a[25]; warmoadgens  mTeli tipis 25 elementian a masivs. erTi ga-
mocxadebiT SeiZleba erTze meti erTi da igive tipis masivis gamocxadeba. mag. float 
b[15], c[10] gamocxadebiT gamoiyofa ori b[15]  da c[10] masivi, gankuTvnili namdvili 
tipis monacemebisaTvis. 

masivebs SeiZleba hqondeT erTze meti indeqsi. mravalganzomilebiani 
masivebidan ufro metad gamoiyeneba organzomilebiani masivi anu matrica,  
romelic Seicavs informacias striqonebSi da svetebSi. matricis gamocxadebisas 
saWiroa striqonebis da svetebis raodenobis calcalke miTiTeba. magaliTad 
c[10][10] gamocxadebiT gamoiyofa mTel ricxvTa c kvadratuli matrica, romlis 
rogorc striqonebis aseve svetebis raodenoba 10 tolia. matricis konkretuli 
elementis gansazRvrisaTvis saWiroa ori indeqsis miTiTeba, romelTagan pirveli 
warmoadgens striqonis nomers, xolo meore svetis nomers, romelTa gadakveTazec 
imyofeba elementi. kidev erTxel unda aRiniSnos, rom masivSi poziciebis 
numeracia iwyeba 0-dan. amrigad c[0][0] elementi  warmoadgens  c matricis rigiT 
pirveli striqonis da pirveli svetis gadakveTaze myof elements. a[5] ki 
warmoadgens erTganzomilebiani a masivis im elements, romlis indeqsi 5 tolia.  
 

4. 2. masivis elementebis Setana 
 

davuSvaT, rom Sesatania 15 elementiani mTel ricxvTa erTganzomilebiani a 
masivis elementebis mniSvnelobebi. programis fragments eqneba Semdegi saxe: 
 
  . . . . . . . . . 
    int a[15]; int i;   // gamocxadeba a masivisa da i ciklis mTvlelis  
    for (int i=0; i<15; i++)  // ciklis saTauri 

    cin>>a[i];  // masivis elementebis Setana klaviaturidan 
    . . . . . . . . . . . . 

organzomilebiani masivis SemTxvevaSi programis fragments ki eqneba Semdegi 
saxe: 
  . . . . . . . . . . . . . .  
   float a[10][10]; int i,j; // gamocxadeba  a  masivis, i da  j ciklis mTvlelebis 

   for (i=0; i<10; i++)   // gare ciklis saTauri 
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   for (j=0; j<10; j++)  // Siga ciklis saTauri 

   cin>>a[i][j];     // masivis elementebis Setana klaviaturidan 
   . . . . . . . . . . . . . . . . .  . 
 

masivis gansazRvra SeiZleba masivis gamocxadebisas, misi elementebis inicia-
lizaciiT, risTvisac figurul frCxilebSi unda mieTiTos erTmaneTisagan mZimiT 
gamoyofili masivis elementebis mniSvnelobebi. 
mag. int a[4]={8,3,12,5};  

Tu sawyisi mniSvnelobebis miTiTebuli raodenoba masivis elementebze naklebia, 
maSin danarCeni elementebi miiReben 0-is tol mniSvnelobebs.  

magaliTad int a[4]={8}; aq a[0]=8; a[1]=0; a[2]=0; a[3]=0. amrigad, a masivis 
gamocxadebisas misi ganulebisaTvis sakmarisia int a[4]={0}; Cawera. 
SeniSvna unda aRiniSnos, rom masivis gamocxadebisas ar xorcieldeba misi avtomaturad 
ganuleba. Tu miTiTebulia masivis elementebze meti raodenobis mniSvnelobebi adgili 
eqneba sintaqsur Secdomas. 

SesaZlebelia organzomilebiani masivis inicializacia misi gamocxadebisas 
iseve rogorc es keTdeba erTganzomilebiani masivis SemTxvevaSi. magaliTad 
organzomilebiani mTel ricxvTa a[2][2] masivis inicializaciisaTvis Caiwereba    
int a[2][2]={{1,3},{4,6}}; monacemebi jgufdeba striqonebis mixedviT, romelic Tavsdeba 
figurul frCxilebSi. amrigad, a[0][0]=1; a[0][1]=3; a[1][0]=4; a[1][1]=6; 

Tu masivis gansazRvrisas ar aris miTiTebuli masivis ganzomileba, igi 
avtomaturad ganisazRvreba masivis miTiTebuli elementebis raodenobiT. 
magaliTad int b[]={9,2,6,15,23,4,7,25}; gansazRvriT gamoiyofa int b[8] masivi, romlis 
elementebi miiReben miTiTebul mniSvnelobebs. 

 
 

4.3 masivis elementebis gamotana 
 
erTganzomilebiani masivis elementebis gamotana xorcieldeba iseTive sqemiT 
rogorc xorcieldeba masivis elementebis Setana. magaliTad  
  . . . . . . . . . 
    int a[15]; int i;  // gamocxadeba a masivisa da i ciklis mTvlelis  
    for (int i=0; i<15; i++)  // ciklis saTauri 

     cout<<a[i]<<" ";  // masivis elementebis gamotana 
    . . . . . . . . . . . . 

gansxvavebulad Setanisagan xorcieldeba organzomilebiani masivis  elemente-
bis gamotana im SemTxvevaSi Tu sasurvelia rom mas hqondes cxrilis (matricis) 
saxe. am SemTxvevaSi matricis yoveli striqonis gamotanis Semdeg unda 
ganxorcieldes kursoris axal striqonze gadatana raTa ciklis momdevno gan-
meorebisas matricis momdevno striqonis elementebi gamotanili iqnen axal 
striqonze. 
 
   float a[10][10]; int i,j;  //organzomilebiani masivis gamocxadeba 
    . . . . . . . . . . . . . . . . 
   for (i=0; i<10; i++)  //gare ciklis saTauri 

   { 
   for (j=0; j<10; j++)   //Siga ciklis saTauri 

   cout<<a[i][j];   //masivis elementebis gamotana 

   cout<<endl;   // axal xazze gadasvla 

   } 
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4.4. erTganzomilebiani masivebis damuSavebis magaliTebi 
  

 magaliTi 1. mocemulia C={c1,c2, . . .,cn} n≤25 veqtori. SevadginoT programa, 
romliTac gamoiTvleba mocemuli veqtoris udidesi elementi. 
 
#include <iostream.h> 
main() 
{ 
  float c[25], max; int n;   //  namdvili tipis elementebiani  c  masivis da  max cvladis 
gamocxadeba,    
 cout<<"SeitaneT C masivis elementebis raodenoba->";  //miTiTebuli teqstis gamotana 
  cin>>n;  // n cvladis mniSvnelobis Setana klaviaturidan 
  for (int I=0; I<n; I++)  //  ciklis saTauri 
  cin>>c[I]; // masivis i  –uri elementis Setana klaviaturidan 
  max=c[0];  // max cvladze c masivis pirveli elementis miniWeba 
  for (I=1; I<n; I++)  // ciklis saTauri 
  if (c[I]>max) max=c[I]; // udidusi elementis asarCevi pirobis Semowmeba  
  cout<<endl << " max= "<<max; // axal xazze gadasvla da max cvladis mniSvnelobis gamotana 
  return 0 ; // funqciidan gamosvla 
} 
 

magaliTi 2. mocemulia B={b1,b2, . . .,b10} veqtori. miiReT  C={c1,c2, . . .,ck}, k≤10 veqtori, 
romlis komponentebi warmoadgenen B veqtoris uaryofiT komponentebs. 
 
#include <iostream.h> 
main() 
{ 
  float b[10], c[10]; int k=0,n; 
  cout<<"SeitaneT C masivis elementebis raodenoba ->"; 
  cin>>n; 
  cout<<endl<<"SeitaneT C masivis elementebi->"; 
    for (int i=0; i<n; i++) 
  cin>>b[i]; 
  for (i=0; i<n; i++) 
  if (b[i] <0) { c[k]=b[i];k++;} 
  cout<<endl ; 
  for (i=0; i<k; i++) 
  cout<<c[i]; 
 
  return 0 ; 
} 
// magaliTi 3. 
// benzinis kilometraJis gaangariSeba 
#include <iostream> 
#include <iomanip> 
using namespace std; 
int main() 
{ 
   const int MAX = 20;           // mniSvnelobis maqsimaluri mniSvneloba 
   double gas[ MAX ];            // benzinis moculoba galonebSi 
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   long miles[ MAX ];            // odometris mniSvneloba 

   int count = 0;                // ciklis mTvleli 

   char indicator = 'y';         // Seitane indikatori 
   while( (indicator == 'y' || indicator == 'Y') && count < MAX )  
   { 
      cout << endl 
           << "Enter gas quantity: "; 
      cin >> gas[count];         // waikiTxe benzinis moculoba 
      cout << "Enter odometer reading: "; 
      cin >> miles[count];       // waikiTxe odometris Cveneba 

      ++count; 
      cout << "Do you want to enter another(y or n)? "; 
      cin >> indicator;       
   } 
   if(count <= 1)   
   { 
      cout << endl 
           << "Sorry - at least two readings are necessary."; 
      return 0; 
   } 
   // pasuxis gamotana 
   for(int i=1; i < count; i++)             
      cout << endl 
           << setw(2) << i << "."  
           << "Gas purchased = " << gas[ i] << " gallons"  
           << " resulted in "  
           << (miles[i] - miles[i-1])/gas[i]  
           << " miles per gallon."; 
   cout << endl; 
   return 0; 
} 
 
magaliTi 4. 
// masivis inicializaciis demonstrireba 

#include <iostream> 
#include <iomanip> 
using namespace std; 
int main() 
{ 
   int value[5] = { 1, 2, 3 }; 
   int Junk [5]; 
   cout << endl; 
   for(int i=0; i<5; i++) 
      cout << setw(12) << value[i]; 
   cout << endl; 
   for(i=0; i<5; i++) 
      cout << setw(12) << Junk[i]; 
   cout << endl; 
   return 0; 
} 
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// magaliTi 5. 
// striqoniSi asoebis raodenobis daTvla 

#include <iostream> 
using namespace std; 
int main() 
{ 
   const int MAX = 80;             // masivis maqsimaluri zoma 
   char buffer[MAX];               // buferis Setana 
   int count = 0;                  // asoebis damTvleli 
   cout << "Enter a string of less than 80 characters:\n"; 
   cin.getline(buffer, MAX, '\n'); // waikiTxe striqoni sanam \n 
   while(buffer[count]!= '\0') 
      // gazarde count imdeniT ramdeni asocaa mimdinare striqonSi 
    count++;  
   cout << endl 
        << "The string \"" << buffer  
        << "\" has " << count << " characters."; 
   cout << endl; 
   return 0; 
} 
 

4.5 organzomilebiani masivebis (matricebis) damuSavebis magaliTebi 

 
magaliTi 1. davuSvaT rom mocemulia a[4][5] mTel ricxvTa matrica. vipovoT 

mocemuli matricaSi dadebiTi elementebis raodenoba.  
 
#include <iostream.h> 
main() 
{ 
int a[4][5], s=0,i,j; 
for ( i=0; i<4; i++) 
{  
cout<<”SeitaneT “<<i<<”–striqonis elementebi : “ ; 
for ( j=0 ; j<5 ; j++) 
cin>>a[i][j]; 
cout<<endl; 
} 
for (i=0; i<4; i++) 
for (j=0; j<5; j++) 
if (a[i][j]>0) s++; 
cout<<”dadebiTi elementebis raodenobaa  “<<s<<endl; 
return 0 ; 
} 
 
magaliTi 2. mocemulia a[4][4] matrica. SeucvaleT adgili mocemuli matricis 
pirvel da udidesi elementis Semcvel striqonebs. dabeWdeT sawyisi da miRebuli 
matricebi. gamoitaneT Sedegebi formatirebuli saxiT (fiqsirebuli wertiliT, 
measedis sizustiT).  
#include <iostream.h> 
#include <iomanip.h> 

 36



main() 
{ 
float a[4][4], r; int i,j,k=0; 
 
for ( i=0; i<4; i++) 
{  
cout<<"SeitaneT "<<i<<"-striqonis elementebi : " ; 
for ( j=0 ; j<4 ; j++) 
cin>>a[i][j]; 
cout<<endl; 
} 
 cout.setf(ios::fixed,ios::floatfield); 
cout<<"sawyisi matrica :"<<endl; 
   for (i=0; i<4; i++) 
       { for (j=0; j<4; j++) 
         cout<<setw(10) <<setprecision(2)<<a[i][j]; 
        cout<<endl; } 
    
   r=a[0][0] ;  
   for (i=0; i<4; i++) 
   for (j=0; j<4; j++) 
   if (a[i][j]>r) { r=a[i][j]; k=i;} 
       
  for (j=0; j<4; j++) 
  {   r=a[0][j]; 
  a[0][j]=a[k][j]; 
  a[k][j]=r; } 
   
  cout<<endl<<"miRebuli matrica :"<<endl; 
   for (i=0; i<4; i++) 
    
    {  for (j=0; j<4; j++) 
       cout<<setw(10)<<a[i][j]; 
      cout<<endl; } 
    return 0; 
} 
 
magaliTi 3. 
// striqonis Senaxva masivSi 
#include <iostream> 
using namespace std; 
int main() 
{ 
   char stars[6][80] = { "Robert Redford", 
                         "Hopalong Cassidy", 
                         "Lassie", 
                         "Slim Pickens", 
                         "Boris Karloff", 
                         "Oliver Hardy" 
                       }; 
   int dice = 0; 
   cout << endl 
        << " Pick a lucky star!" 
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        << " Enter a number between 1 and 6: "; 
   cin >> dice; 
   if(dice >= 1 && dice <= 6)        // Seamowme Senatanis marTebuloba 
      cout << endl                   // gamotana 
           << "Your lucky star is " << stars[dice-1]; 
   else 
      cout << endl                   // gamoitane axali xazidan  

           << "Sorry, you haven't got a lucky star.";  // “araswori Senatani” 
 
   cout << endl; 
   return 0; 
} 
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T a v i  5  
 

  f u n q c i e b i  
 

C++ funqciebi iZleva didi programebis mcire zomis modulebad    dayofis 
saSualebas romlebic Seesabamebian calkeul qveamocanebs. didi programebis aseTi 
saxis dayofas aqvs mravali upiratesoba, rogoricaa magaliTad : programebis 
wakiTxvis gaadvileba ; Sedgenili programebis gamarTvis da maTSi cvlilebebis 
Setanis gamartiveba ; advildeba samuSaos dayofa ramodenime programists Soris, 
rac sabolood amcirebs mTliani amocanis daprogramebis da gamarTvis dros, da 
a.S.  funqcia garkveuli amocanis gadasawyvetad gansazRvruli aRwerilobebis  da 
operatorebis erTobliobaa. 

nebismieri C++ programa Seicavs erT funqcias mainc, da es aris  main() funqcia. 
nebismieri programis Sesrulebisas, upirveles yovlisa xdeba main() funqciis 
gamoZaxeba da misi Sesruleba. konkretuli amocanis amoxsnis programa garda main() 
funqciisa, SeiZleba Seicavdes sxva funqciebs. am SemTxvevaSi amocanis amoxsnis 
mTliani programa Sedgeba mTavari programisagan (main() funqcia) da sxva fun-

qciebisagan. yovel funqcias gaaCnia saxeli. am saxeliT xdeba misi gamoZaxeba 
SesrulebisaTvis. funqciis tanis Sesrulebis Semdeg xorcieldeba dabruneba 
main() funqciaSi da grZeldeba misi Sesruleba dawyebuli im operatoridan, 
romelic Cawerilia funqciis gamoZaxebis operatoris Semdeg. amocanis amoxsnis 
programaSi funqciebi SeiZleba iqnen ganTavsebulni nebismieri TanmimdevrobiT.  

 
5.1 funqciis gamocxadeba da gansazRvra 

  
programaSi momxmareblis mier gansazRvruli funqciis gamoyeneba moiTxovs, 

rom pirvelad aucileblad unda moxdes funqciis gamocxadeba da Semdeg funqciis 
gansazRvra. funqciis gamocxadeba xdeba funqciis prototipis saSualebiT. 
funqciis prototipi kompilators amcnobs funqciis saxels, dasabrunebeli 
sididis da funqciis parametrebis tipebs. parametrebi funqciisaTvis warmoadgenen 
e.w. Sesasvlel sidideebs anu argumentebs. amrigad funqciis prototipSi garda 
dasabrunebeli sididis tipisa miTiTebuli unda iqnes agreTve, erTmaneTisagan 
mZimiT gamoyofili,  argumentebis tipebic (maTi saxelebis miTiTeba ar aris 
aucilebeli). im SeTxvevaSi, Tu funqciisaTvis ar aris saWiro argumentebis 
miTiTeba, maSin frCxilebSi unda Caiweros sityva (void), an frCxilebi unda darCes 
carieli. am informacias kompilatori iyenebs mexsierebaSi funqciisaTvis adgilis 
"gamosayofad". funqciis aRwera (gansazRvra) ki amcnobs kompilators Tu ra 
moqmedebebis Sesrulebis Sedegad gamoiTvleba funqcia.  

 
 funqciis prototipi 

 
funqciis prototipi miuTiTebs kompilators Tu ra tipis monacemebs abrunebs 

funqcia, ra raodenobis da ra tipis parametrebia saWiro funqciis muSaobisaTvis, 
da agreTve miTiTebuli parametrebis Tanamimdevroba. funqciis aRweris sintaqsisi 
aris Semdegi : 
 
dasabrune-    funqciis (parametrebis gamocxadeba); 
beli sidi-    saxeli 
dis tipi 
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Tu funqciam ar unda daabrunos araviTari mniSvneloba maSin dasabrunebel tipad 
unda mieTiTos void.  
 
 qvemoT moyvanilia funqciis prototipis Caweris magaliTi:  
 
int vect_max( int [], int ); 
    

C++ Si farTod gamoiyeneba biblioTekuri funqciebi romelTa CarTvac 
programaSi sruldeba preprocesoris # include direqtiviT.  
 

 funqciis gansazRvra 
 

funqciis gansazRvra Seicavs funqciis saTaurs da tans. funqciis saTauri 
aucileblad unda Seesabamebodes funqciis prototips, dasabrunebeli sididis 
tipis, parametrebis raodenobis, maTi tipebis da agreTve parametrebis siaSi maTi 
Tanmimdevrobis TvalsazrisiT, magram prototipisagan gansxvavebiT funqciis 
gansazRvra aucileblad unda Seicavdes   parametrebis saxelebs da garda amisa 
igi ar mTavrdeba wertilmZimiT. funqciis tani Seicavs figurul frCxilebSi 
moTavsebul operatorTa erTobliobas. qvemoT naCvenebia funqciis saTauri da 
tani. 

 
int      Area        (int  length,  int  width) 
{   
  operatorebi 
  . . . . . . . . . . . . .  
     return  length *  width; 
} 
arsebobs funqciidan main() funqciaSi marTvis dabrunebis 3 xerxi. Tu funqciam 

ar unda  daabrunos Sedegi, maSin marTva gadaecema mTavar funqcias an figuruli 
} frCxilis miRwevisas an return ; operatoris Sesrulebisas. Tuki funqcia abrunebs 
Sedegs, maSin  
 

return gamosaxuleba;  operatoris SesrulebiT. 
 
ganvixiloT momxmareblis mier gansazRvruli funqciis Sedgenis magaliTebi. 
 
1. SevadginoT programa, romelic funqcia square -s gamoyenebiT gamoiTvlis 1-

dan 10-de mTeli ricxvebis kvadratebs. 
 

 
                             int square(int);                          

#include<iostream.h>               striqoni int square(int);   warmoadgens 
square funqciis prototips.  

main()                              square-is win Cawerili int miiTebs 

{        kompilators rom funqciis Sesrulebis 

for (int x=1; x<=10; x++)   Sedegad miiReba mTeli tipis ricxvi. 

     cout <<square(x) <<”  “;     mrgval frCxilebSi Cawerili informa- 

    cout<<endl; ciidan Cans rom funqcias aqvs mxolod 

return 0;     erTi, mTeli tipis parametri, romliTac 

mიეTითeba kompilators rom square 
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}                                  funqciis gamoZaxebisas mas unda 
// funqciis aRwera     gadaeces erTi mTeli tipis mniSvneloba.  

{                             funqciaze mimarTva xorciel deba cout  
int square (int y) operatoridan, romelic sruldeba ciklSi, da

square funqcias parametris saxiT  
return y*y;   mimdevrobiT gadaecema x cvladis 1-dan 10-de 

mniSvnelobebi  

}                                   

 
5. 2 lokaluri cvladebi  

 
funqciis parametrebi formaluri parametrebia, romlebic moTavsebuli arian  

funqciis tanSi da funqciis gamoZaxebis Semdeg xdeba maTSi faqtiuri parametrebis 
gadacema. 

funqciis gamosaTvlelad parametrebis garda funqciis tanSi SeiZleba saWiro 
iqnes agreTve garkveuli raodenobis damatebiTi cvladebis gamoyeneba, romelTa 
gamocxadeba unda moxdes funqciis tanSi, vinaidan isini mxolod aq arian saWiro. 
funqciis yoveli gamoZaxebisas aseT cvladebs mexsierebaSi gamoeyofaT ujredebi, 
da aRniSnuli cvladebi xelmisawvdomi arian (“arseboben “) mxolod da mxolod 
funqciis tanis Sesrulebis procesSi. aseT cvladebs lokalurs uwodeben. 
lokaluri cvladi mxolod funqciisaTvis aris cnobili. is ucnobia TviT 
gamomZaxebeli funqciisaTvisac ki. SesaZlebelia or funqciaSi erTi da igive 
saxelis cvladebi iyos gamoyenebuli. kompilatori maT rogorc or gansxvavebul 
cvlads ise ganixilavs. 

mTavari funqciis gamoZaxebis wertilSi marTvis dabrunebis Semdeg, yvela 
lokaluri cvladi miuRwevadi xdeba. ganvixiloT  magaliTi: 

 
1. SevadginoT programa, romelic Cvens mier gansazRvruli maximum funqciis 

gamoyenebiT gamoiTvlis da daabrunebs sam ricxvs Soris udidesis mniSvnelobas. 
algoriTmi iqneba Semdegi: unda SevitanoT 3 ricxvi, romlebic Semdeg gadaecemaT 
Cvens mier gansazRvrul maximum funqcias, romelic udidesi ricxvis gamoTvlis 
Semdeg abrunebs mas main( ) programaSi. 
  
 

 #include<iostream.h>  
 int maximum (int, int, int);   
main()       moyvanil programaSi maximum 
{    funqciis mier dabrunebuli 
  int a, b, c, r ;        mniSvneloba eniWeba r cvlads, 
  cout<<" SeitaneT sami ricxvi :"; da mere xorcieldeba am  

 ukanasknelis cout operatoriT 
cin >> a>>b>>c ;         funqciis mier dabrunebulis 
r=maximum(a, b, c) ;       gamotana. funqciis aRweraSi 
cout<<endl <<" maqsimaluri   gamoyenebuli max cvladi war- 
ricxvia ->"<<r<<endl ;   madgens lokalur cvlads.  
return 0 ;   imave amocanisaTvis programis  
} Sedgena SeiZleba  r cvladis  
// maximum funqciis aRwera gamoyenebis gareSe. am SemTxve- 

 

 41



int maximum (int x, int y, int z)     vaSi funqciis gamoZaxeba ganxor- 
{ cieldeba count opertoris saSu- 
  int max = x;      alebiT, romelsac aqvs Semdegi 
<<maximum(a,b,c)<<endl ; saxe:  

 if (y>max)  max=y; cout<<endl <<"udidesi ricxvia->" 
 if (z>max)  max=z;  
 return max;  
}  

 

 
5.3. globaluri  c vladi  

 
funqciis gareT gansazRvruli cvladebi globaluri cvladebia. maT aqvT 

globaluri moqmedebis (danaxvis) are da maTi gamoyeneba SesaZlebelia programis 
nebismier funqciaSi TviT main() -is CaTvliT. SesaZlebelia globalur da 
lokalur cvladebs erTi da igive saxeli hqondeT, vinaidan mexsierebaSi am 
cvladebisaTvis gamoyofili iqneba sxvadasxva ujredebi. 
 magaliTi: 
 
#include <iostream.h> 
void Fun();   //funqciis prototipi 
  
int x=5, y=7; //globaluri cvladebi 

int main(); 
{ 
  
   cout<<"x - is mniSvneloba mTavar funqciaSi:"<<x<<"\n"; 
   cout<<"y - is mniSvneloba mTavar funqciaSi :"<<y<<"\n"; 
 
   Fun();  //funqciis gamoZaxeba 
   cout<<"main funqciaSi dabruneba\n"; 
   cout<<" x -is mniSvneloba mTavar funqciaSi:"<<x<<"\n"; 
   cout<<" y -is mniSvneloba mTavar funqciaSi :"<<y<<"\n"; 
   return 0; 
} 
  
  void Fun () //funqciis aRwera 
 { 
    int y=10; 
    cout<< " funqciaSi gansazRvruli x: "<<x<<"\n"; 
   cout<< " funqciaSi gansazRvruli y : "<<y<<"\n"; 
 } 
 
 

kidev erTxel unda aRiniSnos, rom lokaluri cvladis xedvis are anu 
moqmedebis are aris is funqcia sadac igi aris gansazRvruli; magram Tu cvladis 
aRwera moTavsebulia blokSi (e.i. figuruli frCxilebs SigniT), maSin cvladis 
moqmedebis ares warmoadgens mxolod da mxolod bloki.  
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#include <iostream.h> 
void abc(); 
int main() 
{ 
   int x=5; 
   cout<<" x main funqciaSi ="<<x; 
   abc();  //funqciis gamoZaxeba 
 
   cout<<"\n x mTavar funqciaSi dabrunebis Semdeg:"<<x; 
   return 0; 
} 
  void abc() 
  { 
     int x=8; 
     cout<<" abc funqciaSi  x lokaluri cvladia x="<<x<<"\n"; 
  
    { 
      cout<<" x lokaluri cvladia funqciis blokSi="<<x<<"\n"; 
      int x=9; 
      cout<<"\n x blokis lokaluri cvladia="<<x<<endl; 
     } 
   cout<<" x –is mniSvneloba blokidan gamosvlis Semdeg="  
     <<x<<endl; 
  } 

 
erTi funqciis SigniT akrZalulia sxva funqciis  ganvsazRvra. dasaSvebia 

romelime erTi  funqciidan sxva funqciis gamoZaxeba.   
ganvixiloT kidev erTi programa, romelic adgils ucvlis or cvlads. 
 
#include<iostream.h> 
  void swap (int , int ); 
 main() 
{ 
  int x=5, y=10; 
  cout<<"dasawyisSi x="<<x<<" da  y="<<y<<endl; 
   swap ( x, y); 
  cout<<endl<<"funqciis Sesrulebis Semdeg x="<<x<<"  da y="<<y<<endl; 
  return 0; 
} 
  
  void swap (int x, int y) 
    { 
       int temp;   // damatebiTi cvladi (lokaluri) 

cout<<"funqciaSi gadacemuli cvladebi"  
<<"  x= "<<x<<" da y="<<y<<endl; 
       temp=x; 
       x=y; 
       y=temp; 
cout<<"igive cvladebi mniSvnelobebis Secvlis Semdeg  x="<<x<<" da y="<<y<<endl; 
    } 
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am magaliTSi ganxiluli funqcia ar abrunebs araviTar Sedegs. gasaRebi sityva 
void kompilators eubneba, rom araviTari sididis dabruneba ar moxdeba. funqciis 
mier raime mniSvnelobis dabruneba im SemTxvevaSiac aris SesaZlebeli  Tu misi 
tani mTavrdeba operatoriT return. operatoris argumentSi miTiTebuli 
gamosaxulebis gamoTvlili mniSvneloba brundeba funqciis gamoZaxebis wertilSi.  

SesaZlebelia martiv funqcias dasabrunebeli sididis saxiT qondes ramodenime 
alternativa. qvemodmoyvanil programaSi gamoyenebuli Double funqcia, romelic 
abrunebs mTavar programaSi an miwodebul arguments, an mis gaormagebul 
mniSvnelobas,   an –1.  
 
#include <iostream.h> 
int Double (int ); 
 main() 
{ 
  int result=0, input; 
  cout<<"SeitaneT raime mTeli ricxvi  10 ÷ 10000 farglebSi:"; 
  cin>>input; 
  cout<<endl<<"sawyisi mniSvneloba:"<<input<<"\t gaormagebuli:"  
   <<result<<endl; 
  result=Double(input); 
  cout<<"dabruneba funqciis gamoZaxebis Semdeg"<<endl; 
  cout<<"sawyisi mniSvneloba: "<<input<<" gaormagebuli: "<<result<<endl; 
  return 0; 
} 
    
 int Double(int original) 
    { 
       if (original >10 && original<=10000) 
          return original*2; 
       else 
          return -1; 
    } 
 

5.4. funqciebi parametrebis carieli siiT 
 

C++ parametrebis carieli sia ganisazRvreba frCxilebSi sityva void –is 
CaweriT an carieli mrgvali frCxilebiT. magaliTad funqciis aRwera void print ( ) ; 
miuTiTebs imaze, rom print funqcia arc moiTxovs da arc abrunebs araviTar 
mniSvnelobas. moviyvanoT programa, romelSic gamoyenebulia am tipis funqciis 
rogorc gamocxadebis ise  aRweris orive xerxi. 
 
#include<iostream.h> 
void f1 ( ); 
void f2 (void); 
main ( ); 
{ 
 f1( ); 
f2 ( ); 
return 0; 
} 
 
void f1( ); 

 44



{ 
cout<<” f1 funqcia ar moiTxovs argumentebs~<<endl ; 
} 
void f2 (void) 
{ 
cout<< “ f2 funqciac ar moiTxovs argumentebs ”<<endl; 
} 
 

5.5 C adg muli fun qc i e b i  
 

amocanis amoxsnis programis realizeba funqciaTa nakrebis saxiT kargia 
programuli uzrunvelyofis damuSavebis TvalsazrisiT, magram funqciis 
gamoZaxeba, misi SesrulebisaTvis, moiTxovs dros ris gamoc izrdeba programis 
Sesaruleblad saWiro dro. C++ funqciis gamoZaxebasTan (gansakuTrebiT mcire zo-
mis funqciebis SemTxvevaSi) dakavSirebuli drois aseTi danaxarjebis Semcirebis 
mizniT C++ gaTvaliswinebulia e.w. Cadgmuli funqciebi (inline), romlebic am 
droiTi danaxarjebis Semcirebas emsaxureba. inline specifikatori, moTavsebuli 
dasabrunebeli funqciis tipis win ~urCevs~ kompilators funqciis gamoZaxebis 
Tavidan acilebis mizniT, programis Sesabamis adgilas moaxdinos funqciis kodis 
aslis generacia. Sedegad, programaSi funqciis yoveli gamoZaxebis adgilze 
CairTveba am funqciis kodis asli. kompilators SeuZlia inline specifikacias 
gaukeTos ignorireba yvela funqciisaTvis, garda Zalzed patara zomis 
funqciebisa. 
 magaliTi : 
 
#include<iostream.h> 
inline float cube(const float s) {return s*s*s;} 
main () 
{  
cout<< “SeitaneT kubis gverdis sigrZe :” ; 
float side ; 
cin>>side ; 
cout<<side<< “sigrZis mqone kubis moculobaa : “  <<cube(side)<<endl ; 
return 0; 
} 
 

 miniSnebebi da miniSnebis tipis parametrebi 
 

programirebis enebis umravlesobaSi arsebobs funqciis gamoZaxebis ori xerxi 
– gamoZaxeba mniSvnelobis gadacemiT da gamoZaxeba miniSnebiT. rodesac argumenti 
gadaecema mniSvnelobiT, funqciis gamoZaxebisas iqmneba argumentis asli, da es 
ukanaskneli gadaecema gamosaZaxebel funqcias. aslis mniSvnelobis Secvla 
gavlenas ar axdens mis originalze. zemoT ganxilul magaliTebSi argumentebis 
gadacema xorcieldeboda mniSvnelobis gadacemiT. am xerxis nakls warmoadgens is 
garemoeba, rom didi moculobis monacemebis (magaliTad masivebis) argumentebad 
gadacemisas, maTi aslebis Seqmna moiTxovs drois damatebiT danaxarjebs.  

funqciis miniSnebiT gamoZaxebisas, gamoZaxebis operatori aZlevs gamosaZaxebel 
funqcias  ganaxorcielos gadasacemi monacemebisadmi pirdapiri wvdoma da agreTve 
saWiroebis SemTxvevaSi maTi Secvla. miniSnebis tipis parametri warmoadgens 
Sesabamisi argumentis fsevdonims. im faqtis miTiTeba, rom funqcias parametri 
gadaeca miniSnebiT, xorcieldeba funqciis prototipSi parametris tipis Semdeg 
ampersandis - & niSnis gamoyenebiT. aseTive aRniSvna gamoiyeneba parametrebis 
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CamonaTvalSi funqciis saTaurSi. magaliTad, funqciis saTaurSi int &a gamocxadeba 
SeiZleba wakiTxuli iqnes Semdegnairad “ a warmoadgens int-ze miniSnebas”, an ufro 
gasagebad - int &a warmoadgens mexsierebis im ujredis misamarTs, romelSic 
imyofeba a mTeli tipis cvladis mniSvneloba. funqciis gamoZaxebisas ki sakmarisia 
mxolod cvladis saxelis miTiTeba da igi gadaecema miniSnebiT. gamosaZaxebeli 
funqciis tanSi parametris saxelis saSualebiT cvladis xseneba, sinamdvileSi 
warmoadgens wvdomas im funqciis cvladisadmi romlidanac xdeba gamosaZaxebel 
funqciaze mimarTva da am cvladis mniSvnelobis Secvla adgilzeve ( misive 
ujredSi), uSualod gamosaZaxebeli funqciis mier. vinaidan funqcia ar abrunebs 
Sedegs ZiriTad (gamomZaxebel) funqciaSi, amitom funqciis Sedegis tipad 
gamoiyeneba  void tipi. 

funqciis gamoZaxebis aRniSnuli meTodi gamoiyeneba agreTve im SemTxvevebSi, 
rodesac qveamocanis amoxsnis algoriTmiT gaTvaliswinebulia Sedegis saxiT 
ramodenime cvladis mniSvnelobis miReba, romlebic dabrunebuli unda iqnen 
ZiriTad programaSi maTi Semdgomi gamoyenebisaTvis.  
Tu xdeba erTze meti parametris gadacema miniSnebiT, yoveli parametris win unda 
iqnes miTiTebuli, rogorc misi tipi agreTve & niSani.  
mag. (int &, int &, float &). 

magaliTisaTvis moviyvanoT programa romelic dabeWdavs y= (x2 + lnx)⋅sinx 
funqciis udidess mniSvnelobas da mis Sesabamis arguments, Tu funqciis 
mniSvnelobebi gamoiTvleba raime [a; b] monakveTze mocemuli h bijiT. funqciis 
mniSvnelobebis gamoTvlis da maT Soris udidesis povnis qveamocanis programa 
gaformebulia funqciis saxiT.  

vinaidan funqciis Sesrulebis Sedegad miiReba ori ricxvi – funqciis 
maqsimaluri mniSvneloba da aseve Sesabamisi argumentis mniSvneloba, amitom maTi 
Sesabamisi parametrebis gadacema xorcieldeba miniSnebiT.  
 
#include<iostream.h> 
#include<math.h> 
  void max(float, float, float, float &, float &); 
main () 
{ 
float a,b,h, x,r; 
cout<<"SeitaneT a,b da h  mniSvnelobebi"<<endl; 
 cin>>a>>b>>h; 
max (a,b,h,x,r); 
 cout<<"maqsimaluri mniSvnelobaa "<<r<<"  argumenti x= "<<x<<endl; 
return 0; 
} 
 
void max(float a1,  float b1,  float h1,  float &x1,  float &y1) 
{ 
 float x,y; y1=-1e6, eps=0.0001; 
for (x=a1; fabs(x- b1)<=eps; x+=h1) 
   {y=(x*x+log(x))*sin(x); 
    if (y>y1)  {y1=y; x1=x;} 
   } 
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5.6. parametrebi SeTanxmebiT 
 

sazogadod funqciis gamoZaxebisas mas gadaecema yoveli argumentis 
konkretuli mniSvneloba. C++  SesaZlebelia imis miTiTeba, rom argumenti 
warmoadgens arguments SeTanxmebiT da misTvis ama Tu im mniSvnelobis miwera 
SeTanxmebiT, risi miTiTebac xdeba funqciis prototipSi. Tu funqciis 
gamoZaxebisas ar aris miTiTebuli argumenti, am SemTxvevaSi argumentis 
mniSvnelobad gadaecema am argumentis Sesabamisi mniSvneloba, romelic 
miTiTebulia SeTanxmebiT. funqciis parametrebis CamonaTvalSi argumentebi 
miniSnebiT ganTavsebulebi unda iqnen CamonaTvalis ganapira marjvena mxares. Tu 
xdeba funqciis gamoZaxeba, romlis ori an meti parametri warmoadgenen 
argumentebs SeTanxmebiT da gamotovebuli argumenti ar warmoadgens ganapira 
marjvena parametrs CamonaTvalSi, maSin iqneba gamotovebuli agreTve (kompilatori 
ignorirebas gaukeTebs) yvela is parametri, romelic Cawerilia gamotovebuli 
parametris Semdeg funqciis prototipSi.  yvela am argumentebis mniSvnelobebad 
gamoiyenebs argumentebis mniSvnelobebs SeTanxmebiT.  

moviyvanoT paralelepipedis moculobis gamoTvlis programa, romelSic 
gamoyenebulia argumentebi SeTanxmebiT.  
 
// paralelepipedis moculobis gamoTvla 

#include <iostream.h> 
 
inline int box(int length=1, int width=1, int height=1) 
 
{ return length*width*height; } 
 
main() 
{ 
cout <<” paralelepipedis moculoba SeTanxmebiT tolia: “ 
    <<box ( )<<endl<<endl 
    <<” paralelepipedis moculoba, romlis sigrZea 10, sigane1, simaRle 1, tolia:” 

  << box (10 )<<endl<<endl 
      <<” paralelepipedis moculoba sigrZiT 10, siganiT 5, simaRliT 1 tolia:” 

   << box (10,5 )<<endl<<endl 
     <<” paralelepipedis moculoba sigrZiT 10, siganiT 5, simaRliT 2 tolia:” 

 << box (10,5,2 )<<endl<<endl 
   << endl; 
return 0; 
} 
  

5.7. funqciis gadatvirTva 
C++ -Si SesaZlebelia erTi da igive saxeliT  ramodenime  funqciis gansazRvra 

Tuki am funqciebs aqvT parametrebis gansxvavebuli krebuli (gansxvavebuli tipis 
parametrebi, gansxvavebuli raodenoba parametrebisa an orive erTad). am 
Taviseburebas ewodeba funqciaTa gadatvirTva. gadatvirTuli funqciis 
gamoZaxebisas kompilatori maT ganasxvavebs miTiTebuli parametrebis mixedviT 
(maTi raodenobiT, tipebiT da parametrebis CamonaTvalSi maTi rigiTobiT). 
 
mag. int square(int x) 
da  double square(double x) 

gadatvirTuli funqciebis SemTxvevaSi dasabrunebeli tipi SeiZleba iyos erTi 
da igive an gansxvavebuli tipisa.  

 47



magaliTisaTvis moviyvanoT programa, romelSic gadatvirTuli funqcia square 
gamoiyeneba int tipis cvladis kvadratis da agreTve double tipis cvladis kvadratis 
gamosaTvlelaT. 
 
// gadatvirTuli funqciebis gamoyeneba 

#include<iostream.h> 
 
int square (int x) {return x*x;} 
double square(double y) {return y*y;} 
main () 
{ 
cout<< « mTeli tipis 7 kvadratia = »<<square(7)<<endl ; 
cout<<” double tipis 7.5 kvadratia=”<<square(7.5)<<endl; 
return 0; 
}  
 

5.8. masivis gadacema funqciaSi 
 

 C++ masivs funqciaSi gadascems avtomaturad, iyenebs ra am miznisaTvis 
modelirebul gamoZaxebas miTiTebiT, rac aZlevs gamosaZaxebel funqcias sawyisi 
(argumentad miTiTebuli) masivis elementebis Secvlis saSualebas. gamocxadebuli 
masivis saxeliT ganisazRvreba masivis pirveli elementis misamarTi. radgan 
funqcias gadaecema masivis sawyisi misamarTi (masivis saxelis saxiT), funqciam 
icis masivis adgilmdebareoba. amitom, rodesac gamoZaxebuli funqcia cvlis 
masivis elementebis mniSvnelobebs funqciis tanSi, igi cvlis masivis realur 
elementebs mexsierebis ujredebSi. 

imisaTvis, rom funqciam SeZlos masivis miReba, romelic mas gadaecema funqciis 
gamoZaxebisas, igi unda iqnes asaxuli funqciis parametrebis siaSi.  

magaliTad funqcia  change-s prototipi SeiZleba yofiliyo Cawerili 
Semdegnairad :  void change (int a[], int n) ; riTic mieTiTeboda, rom change funqcia 
elodeba parametr a-Si mTel ricxvTa masivis miRebas, da agreTve masivis 
ganzomilebis (masivSi elementebis raodenobas) parametr n-Si. erTganzomilebiani 
masivis (veqtoris) elementebis raodenobis miTiTeba ar aris saWiro. zemod 
moyvanili funqciis prototipis Cawera SeiZleboda agreTve Semdegnairad : void 
change (int [], int) ;. organzomilebiani masivis (matricis) SemTxvevaSi striqonebis 
raodenobis miTiTeba ar aris saWiro. ubralod Caiwereba carieli kvadratuli 
frCxilebi. 

magaliTebi funqciebis gamoyenebiT 
1. SevadginoT programa romelSic funqciis saxiT gaformebuli iqneba 

matricaSi udidesi elementis da agreTve striqonis da svetis nomrebis monaxva, 
romelTa gadakveTazec ganlagebulia udidesi elementi. mTavar programaSi 
saWiroa matricis ganzomilebis striqonebis da svetebis raodenobis ) da ra Tqma 
unda misi elementebis Setana. matricis maqsimaluri ganzomilebaa 20x20. funqciis 
gamoZaxebis (misi Sesrulebis ) Semdeg xorcieldeba, programaSi funqciidan 
dabrunebuli, maqsimaluri elementis, striqonis da svetis nomrebis ekranze 
gamotana.  
 
#include<iostream.h> 
 
void elmax(float [][20],int, int ,float &, int &, int &); 
float a[20][20],ar; 
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int i,j,k,l,al,ac;  
main () 
{ 
cout<<"SeitaneT k da  l  mniSvnelobebi"<<endl; 
cin>>k>>l; 
for (i=0;i<k;i++) 
{ 
cout<<"SeitaneT  "<<i<<"  striqonis elementebi :  "<<endl; 
for (j=0;j<l;j++) 
cin>>a[i][j]; 
} 
elmax(a,k,l,ar,al,ac); 
cout<<" maqsimaluri elementia :"<<ar<<endl 
<<" romelic imyofeba - "<<al<<" svetis da - "<<ac 
<< ~ svetis gadakveTaze~ <<endl; 
return 0; 
} 
 
void elmax(float d[][20], int m,int n,float &r, int &k1, int &l1) 
{ 
 r=-1e6; 
for (i=0;i<m;i++) 
for (j=0;j<n;j++) 
if (d[i][j]>=r) {r=d[i][j]; k1=i; l1=j;} 
} 
 
2. moviyvanoT magaliTi, romelSic void tipis funqciebis gamoyenebiT xorcieldeba: 
matricis Setana (funqcia vvod), matricis gamotana (funqcia vivod), da Setanil 
matricaSi uaryofiTi elementebis erTianebiT Secvla (funqcia change). 
 
#include<iostream.h> 
#include<iomanip.h> 
    
int i,j,f,id,jd; 
void vivod(int [][9],int, int); 
void vvod(int [][9], int,int); 
void change(int [][9], int,int); 
main() 
{ 
 int a[9][9],m,n; 
  
 cout <<"SeitaneT A matricis ganzomileba : "<<endl; 
 cin>>m>>n; 
cout<<"SeitaneT  A matricis elementebi "<<endl; 
vvod (a,m,n); 
cout<<"sawyisi A matrica:"<<endl; 
vivod(a,m,n); 
change(a,m,n); 
 cout<<"miRebuli  A matrica:"<<endl; 
 vivod(a,m,n); 
return 0; 
} 
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void vvod(int d[][9],int i1, int j1) 
{ for (i=0;i<i1;i++) 
  for (j=0;j<j1;j++) 
   cin>>d[i][j]; 
 } 
 void vivod (int d[][9],int i1, int j1) 
  { for (i=0;i<i1;i++) 
  { 
  for (j=0;j<j1;j++) 
  { cout<<d[i][j]<<"  "; 
  } 
   cout<<endl; 
  } 
   cout<<endl; 
 } 
  void change(int d[][9], int i1, int j1) 
  {   
    for (i=0;i<i1;i++) 
    for (j=0;j<j1;j++) 
    { 
      if (d[i][j]<0) 
           d[i][j]=1; 
        } 
  } 

 
// Ex4_01.cpp 
// funqciis deklaracia da gansazRvra 

#include <iostream> 
using namespace std; 
double power(double x, int n); // funqciis prototipi 

 
int main(void) 
{ 
   int index = 3; 
   double x = 3.0; 
   double y = 0.0; 
   y = power(5.0, 3);          // mivaniWoT konstanta rogorc argumenti 

 
   cout << endl 
        << "5.0 cubed = " << y; 
   cout << endl 
        << "3.0 cubed = "  
        << power(3.0, index);  // cvladis gamotana 

 
   // funqciis gamoyeneba argumentad 

   x = power(x, power(2.0, 2.0)); 
 
   cout << endl 
        << "x = " << x; 
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   cout << endl; 
   return 0; 
} 
 
// funqcia power-is gamosaTvlelad 
double power(double x, int n) 
{                            // funqciis tanis daswyisi... 
   double result = 1.0;      // Sedegs result-Si 
   for(int i = 1; i<=n; i++) 
      result *= x; 
   return result; 
}                            // ...aq mTavrdeba funqciis tani 

 
 
// Ex4_02.cpp 
// fuWi cda argumentisTvis saxis Sesacvlelad 

#include <iostream> 
using namespace std; 
int incr10(int num);          // funqciis prototipi 
 
int main(void) 
{ 
   int num = 3; 
   cout << endl 
        << "incr10(num) = " << incr10(num) 
        << endl 
        << "num = " << num; 
   cout << endl; 
   return 0; 
} 
 
// funqcia cvladis 10-iT gasazrdelad 

int incr10(int num) 
{ 
   num += 10; 
   return num;  
} 
 
// Ex4_04.cpp 
// masivis Casma funqciaSi 

#include <iostream> 
using namespace std; 
 
// funqciis prototipi 

double average(double array[], int count);       
 
int main(void) 
{ 
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   double values[] = { 1.0, 2.0, 3.0, 4.0,  
                            5.0, 6.0, 7.0, 8.0, 9.0, 10.0 }; 
   cout << endl  
        << "Average = " 
        << average(values, (sizeof values)/(sizeof values[0])); 
   cout << endl; 
   return 0; 
} 
 
// funqcia saSualo mniSvnelobis gamosaTvlelad 

double average(double array[], int count) 
{ 
   double sum = 0.0;                 // aq grovdeba jami 

   for(int i = 0; i<count; i++) 
      sum += array[i];               // ikribeba masivis elementebi 
   return sum/count;                 // brundeba saSualo mniSvneloba 
} 
 

5.9. r e k u r s i a  
 

aqamde ganxiluli programebi Sedgebodnen funqciebisagan, romlebSic 
xorcieldeboda erTi funqciidan raime sxva funqciis gamoZaxeba, da a.S. zogierT 
SemTxvevebSi sasargebloa iseTi funqciebis arseboba, romlebsac sakuTari Tavis 
gamoZaxeba SeuZliaT. aseT funqciebs rekursiuli ewodebaT. rekursiuli funqcia – 
aris funqcia, romelsac SeuZlia sakuTari Tavis gamoZaxeba uSualod an iribad 
sxva funqciebis meSveobiT.  

zogad SemTxvevaSi rekursiuli amocana daiyofa ramodenime etapad. amocanis 
amoxsnisaTvis gamoiZaxeba rekursiuli funqcia.  am funqciam icis Tu rogor unda 
iqnes amoxsnili amocanis mxolod umartivesi nawili, romelsac sabazo an ZiriTad 
amocanas uwodeben. Tu aRniSnuli funqciis gamoZaxeba xdeba sabazo amocanis 
amoxsnisaTvis  is pirdapir abrunebs Sedegs. 

Tuki funqcia gamoiZaxeba ufro rTuli amocanis amoxsnisaTvis , is yofs amo-
canas 2 nawilad: erTi nawili romlis amoxsna mas SeuZlia (sabazo amocana) da 
meore nawili romlis amoxsna mas ar SeuZlia. imisaTvis rom rekursia iyos 
SesaZlebeli saWiroa rom es meore nawili "gavdes" sawyis amocanas, magram iyos 
ufro martivi an ufro mcire zomis. vinaidan es axali amocana sawyisi amocanis 
msgavsia, am SemTxvevaSi funqcia iZaxebs Tavisive axal asls, gadascems mas axal 
parametrebs da iwyebs am meore nawilis amoxsnas igive algoriTmiT. am process 
ewodeba rekursiuli gamoZaxeba an rekursiis biji.  

rekursiis bijis Sesruleba grZeldeba manam sanam ar damTavrdeba funqciis 
gamoTvla. vinaidan funqcia agrZelebs yoveli axali qveamocanis dayofas or 
nawilad, rekursiis bijis Sesrulebisas SeiZleba saWiro iyos am saxis didi 
raodenobis rekursiuli gamoZaxebebis Sesruleba. rekursiis procesis 
dasrulebisaTvis, yovelTvis, rogorc ki funqcia iZaxebs Tavis Tavs sawyisi 
amocanis gamartivebuli variantis amoxsnisaTvis, unda xdebodes formireba sul 
ufro da ufro mcire zomis amocanebis mimdevrobisa, romelic sabolood 
miiyvaneba sabazo amocanamde. am momentSi, funqcia icnobs sabazo amocanas, 
daabrunebs funqciis wina aslis Sedegs, da dabrunebebis mimdevroba imeorebs 
mTel gzas uku mimarTulebiT, manam sanam ar miaRwevs pirvelad gamoZaxebas da ar 
daabrunebs Sedegs main  funqciaSi. 
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 rekursiuli proceduris sailustraciod ganvixiloT faqtorialis gamoTvlis 
rekursiuli programa. n naturaluri ricxvis faqtoriali n! gamoiTvleba 

formuliT n!=n⋅(n-1)⋅(n-2)⋅ . . . ⋅1, amasTan iTvleba rom 1!=1, 0!=1. 
moviyvanoT TerTmeti ricxvis 0,1,2,. . . 10 faqtorialis rekursiuli sqemiT 
gamoTvlis programa. 
 
#include<iostream.h> 
#include<iomanip.h> 
unsigned long factorial (unsigned long); 
main () 
{ 
       for (int i=0; i<=10; i++) 
              cout<<setw(2)<<i<<”! = “<<factorial(i)<<endl; 
            return 0; 
           } 
        unsigned long factorial (unsigned long n) 
         { 
           if(n<=1) 
            return 1; 
          else   return n*factorial(n-1); 
          } 

moyvanil programaSi rekursiuli funqcia factorial  Tavdapirvelad amowmebs 
WeSmaritia Tu ara rekursiis dasrulebis piroba n<=1, romlis WeSmaritobis 
SemTxvevaSi factorial  funqcia abrunebs Sedegad 1 da asrulebs muSaobas. winaaRmdeg 
SemTxvevaSi operatori return n*factorial(n-1) amocanas warmoadgens n-is da factorial  
rekursiuli gamoZaxebis namravlis saxiT, sadac factorial  rekursiuli gamoZaxebiT 
gamoiTvleba n-1 faqtoriali, romelic warmoadgens sawyisi factorial(n) amocanis 
gamartivebul amocanas.  

 
kidev erTi magaliTi: fibonaCis ricxvebis 0, 1, 1, 2, 3, 5, 8, 13, 21,.... da a.S. miRebis 

algoriTmi. rogorc cnobilia es mimdevroba iwyeba 0 da 1, xolo yoveli momdevno 
ricxvi aris wina oris jami. zogadad    an=an-2 +an-1 sadac n>2. algoriTms aqvs 
Semdegi saxe: 

ganvsazRvroT n romlis mniSvnelobisaTvisac unda damTavrdes procesi.  
gamoviZaxoT funqcia fibonnaci(n) sadac n Setanili ricxvia. 
funqcia fibonnaci(n) ikvlevs arguments, Tu n<3 maSin abrunebs 1, sxva SemTxvevaSi 

abrunebs fibonnaci(n-2)+fibonnaci(n-1) e.i agzavnis sakuTar TavSi argumentad jer n-2 da 
gadadis me-2 punqtze da a.S.   
 
#include <iostream.h> 
unsigned long fibonnaci(unsigned long); 
main() 
{ 
unsigned long n, result; 
cout<<"SeitaneT n is mniSvneloba :";   
   cin>>n; 
   result=fibonnaci(n); 
cout<<"fibonaCis ricxvi ("<<n<<")= "<<result<<endl;   
 return 0; 
} 
  
// funcia Fibonnaci 
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 unsigned long fibonnaci(unsigned long n) 
    { 
      if (n==0 || n==1 ) 
         return n; 
      else 
        return fibonnaci(n-1)+fibonnaci(n-2); 
    } 

 
5.10. m i m T i T e b l e b i  

 
mimTiTebeli aris cvladi, romlis mniSvnelobas warmoadgens mexsierebis 

misamarTi. meores mxriv, mimTiTebeli Seicavs cvladis misamarTs, romelic Seicavs 
garkveul mniSvnelobas. amrigad, cvladis saxeli pirdapir gvagzavnis cvladis 
mniSvnelobasTan, xolo mimTiTebeli iribad, da aseTi saxis damisamarTebas iribi 
damisamarTeba ewodeba. iseve rogorc sxva nebismieri tipis cvladi, mimTiTebelic 
unda iqnes aRwerili. yoveli cvladi, romelic cxaddeba mimTiTeblad saxelis win 
unda Seicavdes * simbolos. magaliTad int *aptr gamoacxadebs aptr cvlads 
mimTiTeblad, romelic miuTiTebs mTeli tipis ricxvze. miRebulia wesad 
mimTiTeblis tipis cvladis saxelis damTavreba ptr asoebiT (rac warmoadgens 
abreviaturas sityva pointer-is – mimTiTebeli). mimTiTeblis gamocxadeba SeiZleba 
nebismieri tipis cvladze miTiTebisaTvis. aucilebelia mimTiTeblis inicializeba 
misi gamocxadebisas, an miniWebis operatoris gamoyenebiT. mimTiTebels SeuZlia 
miiRos mniSvnelobad 0, Null an konkretuli misamarTi.   

  
moqmedebebi mimTiTeblebze 

 
erTerTi operacia, romelic sruldeba mimTiTebelze aris & anu damisamarTebis 

operacia. igi warmoadgens unarul operacias, romlis  Sedegs warmoadgens misi 
operandis misamarTi. Tu magaliTad programaSi gamocxadebulia  

int y=5 ; 
int *yptr ; 
maSin operatoriT yptr = &y ;  y cvladis misamarTi mieniWeba yptr mimTiTebels.  
operacia *, romelsac iribi adresaciis operacia an gansaxelebis operacia 

ewodeba, Sedegad iZleva im obieqtis mniSvnelobas, romelzec miuTiTebs misi 
operandi (mimTiTebeli). ase magaliTad  

cout<<*yptr<<endl ; operatoriT daibeWdeba y cvladis mniSvneloba. 
miTiTebuli xerxiT * gamoyenebas ewodeba mimTiTeblis gansaxeleba. 

 
 funqciis gamoZaxeba miTiTebiT 

 
C++- Si SesaZlebelia mimTiTeblebis da iribi damisamarTebis operaciis 

gamoyeneba miTiTebiT funqciis gamosaZaxeblad. argumentebis mqone funqciebis 
gamoZaxebisas, rodesac saWiroa argumentebis Secvla funqciis mier, gadaecemaT 
argumentebis misamarTebi, risTvisac gamoiyeneba cvladis damisamarTebis  operacia 
&. 

funqciisaTvis cvladis misamarTis gadasacemad SeiZleba agreTve iribi 
damisamarTebis operaciis * gamoyeneba. 

moviyvanoT mTeli ricxvis kubSi axarisxebis programa, romelSic funqcias 
argumentis saxiT misamarTis gadasacemad gamoyenebulia mimTiTebeli. 

 
#include<iostream.h> 
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void cube(int *); 
main () 
{ 
int number =5; 
cout<<”asaxarisxebeli ricxvia : “<<number<<endl; 
cube (&number); 
cout<<”miRebuli mniSvnelobaa :”<<number<<endl; 
return 0; 
} 
void cube(int *n) 
{ 
  *n=*n * *n * *n; 
} 

funqciaSi, romelmac argumentis saxiT unda miiRos  misamarTi, argumenti 
gansazRvruli unda iyos mimTiTebelis saxiT. amitom aris rom, cube funqciis 
saTaurs aqvs saxe : void cube(int *n) 

 
 
 

5.11. simboloebis da striqonebis damuSaveba 
 

simboloebi warmoadgenen C++ programebis ZiriTad standartul blokebs. 
yoveli programa Sedgenilia simboloTa mimdevrobebisagan, romlebic kompiuteris 
mier aRiqmeba rogorc amocanis amoxsnisaTvis saWiro instruqciaTa mimdevroba. 

programa SeiZleba Seicavdes simboluri tipis mudmivebs. simboluri tipis 
mudmiva – aris mTeli mniSvneloba, warmodgenili apostrofebSi Cawerili 
simbolos saxiT. simboluri mudmivas mniSvneloba – aris raime mTeli mniSvneloba 
manqanuri simboloebis krebulidan. ase magaliTad ‘b’ aris b simbolos mTeli 
mniSvneloba, xolo ‘\n’ warmoadgens axal striqonze gadasvlis simbolos mTel 
mniSvnelobas. 

striqoni – aris simboloTa mimdevroba, romelic muSavdeba rogorc erTiani 
moduli. striqoni SeiZleba Seicavdes asoebs, cifrebs da specialur simboloebs, 
rogoric aris +,_,*,/,< da a.S. literuli anu striqonis tipis mudmiva Caiwereba 
brWyalebSi. mag. “380009  Botsvadze street “, “app #35 “. 

C++  striqoni warmoadgens simboloTa masivs, romelic (‘\0’) – nulovani 
simboloTi mTavrdeba. striqoni xelmisawvdomia striqonis pirvel simboloze 
mimTiTeblis meSveobiT. striqonis mniSvnelobas warmoadgens misi pirveli 
simbolos misamarTi. amrigad, SeiZleba iTqvas, rom striqoni warmoadgens 
mimTiTebels, kerZod – mimTiTebels mis pirvel simboloze. am TvalsazrisiT stri-
qoni masivis msgavsia, radgan masivic warmoadgens mis pirvel elementze 
mimTiTebels.  

striqonis gamocxadeba SesaZlebelia rogorc simboloTa masivis an char* tipis 
cvladis saxiT. magaliTad TiToeuli char color [ ] = ”green”;  an char *colorptr =”green”;  
striqonis tipis cvlads aniWebs mniSvnelobas green. amasTan, pirveli gamocxadebiT 
iqmneva 6 elementiani color masivi, xolo meoreTi – mimTiTebeli *colorptr , romelic 
miuTiTebs sadRac mexsierebaSi arsebul ”green” striqonze. 

gamocxadeba char color [ ] = {“green”} SeiZleba  Cawerili iqnes Semdegnairad: char 
color [ ] = {‘g’,’r’,’e’,’e’,’n’,’\0’};  

striqonis gamoyenebisas programaSi, gamocxadebuli unda iqnes amocanisaTvis 
saWiro udidesi sigrZis striqoni, vinaidan Tu Sesatani striqoni Seicavs 
gamocxadebul sigrZeze ufro met simbolos, maSin Setanili striqonis bolo 
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simboloebi aRmoCndeba striqonis dasamaxsovreblad gamoyofili mexsierebis aris 
Semdeg mdebare mexsierebis nawilSi, da gaafuWebs masSi arsebul informacias.  

cin operaciis gamoyenebiT SeiZleba masivisaTvis striqonis miniWeba. magaliTad, 
Tu gvsurs simboluri tipis text[20] masivisaTvis striqonis miniWeba, amis gakeTeba 
SeiZleba Semdegi operatoriT cin>> text;  simboloebis Setana ganxorcieldeba manam, 
sanam ar Sexvdeba xarvezi, tabulaciis simbolo, axal striqonze gadasvlis 
simbolo an simbolo “failis bolo”. meoce pozicia gankuTvnili iqneba da-
mamTavrebeli nulovani simbolosaTvis. manipulatori setw gamoyeneba SeiZleba imis 
garantiisaTvis, rom text-Si Setanili striqoni ar aRmoCndes masivze didi. 
magaliTad operatori cin>>setw(20)>>text; . zogierT SemTxvevebSi, saWiroa teqstis 
mTliani striqonis (magaliTad raime winadadebis) Setana masivSi. amisaTvis ga-
moiyeneba cin.getline funqcia, romelic moiTxovs sami argumentis miTiTebas - masivis 
saxelis, striqonis sigrZis da SemzRudveli simbolosi.  

magaliTad programis fragmenti  
char sentence [80]; 
cin.getline(sentence, 80,’\n’); 

gamoacxadebs 80 simboloian sentence masivs, da Semdeg ganaxorcielebs 
klaviaturidan masSi simboloebis Setanas. Setana gagrZeldeba manam, sanam ar 
iqneba Setanili  ’\n’ simbolo, an simbolo “failis bolo” an simboloebis Setana 
gagrZeldeba manam, sanam ar iqneba Setanili gamocxadebuli masivis sigrZeze 
erTiT naklebi simbolo. simbolo-SemzRudveli ki ubralod iqneba ukugdebuli. 
cin.getline funqciis mesame parametris ‘\n’ miTiTeba ar aris aucilebeli, vinaidan igi 
miiReba avtomaturad. aqedan gamomdinare, zemod moyvanili cin.getline funqciaze 
mimarTva SegveZlo Cagvewera Semdegnairad cin.getline(sentence, 80) ; . 
 

striqonebTan muSaobis ZiriTadi biblioTekuri funqciebi 
 
funqciis prototipi    funqciis aRwera 

char *strncpy(char *s1, const char *s2) akopirebs s2 striqons s1 masivSi. 
Sedegad   miiReba s1.                 

char *strncpy(char *s1, const char *s2, size_t n) akopirebs ara umetesi n simbolosi  
s2-dan s1-Si     

char *strncat(char *s1, const char *s2) s1 striqons daemateba s2 striqoni. 
miReba s1. 

char *strncat(char *s1, const char *s2, size_t n) 

s1 striqons daemateba ara umetesi 
n simbolosi s2 striqonidan. 
miiReba s1 striqoni.                 
 

int strcmp(const char *s1, const char *s2) 

adarebs s1 da s2 striqonebs. 
funqcia abrunebs nulze nakleb, 
nulis tol an nulze met mni-
Svnelobas imis da mixedviT Tu 
s1<s2, s1=s2 an s1>s2  
 

int strcmp(const char *s1,const char *s2,size_t n) 

adarebs s1 striqonis araumetesi n 
simbolosi s2 striqonTan.            
funqcia abrunebs nulze 
nakleb,nulis tol an nulze met 
mniSvnelobas imis da mixedviT Tu 
s1<s2, s1=s2  an s1>s2 
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size_t strlen(const char *s) 

gansazRvravs s striqonis sigrZes-
simboloebis raodenobas, 
Cawerils damamTavrebeli nulo-
vani simbolos win. 

 
zogierT funqciebs parametrad aqvT size_t tipis monacemebi. aRniSnuli tipi 

gansazRvrulia sasaTauro fail stddef.h-Si, rogorc mTeli uniSno tipi, iseTi 
rogoricaa unsigned int an unsigned long.  
 

 striqonebis damuSavebis magaliTebi 
 
strcpy da  strncpy funqciebis gamoyeneba 
 
#include<iostream.h> 
#include<string.h> 
 
main() 
{ 
  char x[]="Happy birthday to you"; 
  char y[35], z[15]; 
 
  cout<<"stringi x masivSi :"<<x<<endl; 
  cout<<" stringi y masivSi:"<<strcpy(y,x)<<endl; 
   strncpy(z,x,14); 
   z[14]='\0'; 
   cout<<" stringi z masivSi:"<<z<<endl; 
   return 0; 
 } 
 

moyvanil programaSi strcpy funqcia gamoyenebulia x masivSi Cawerili mTliani 
striqonis y masivSi kopirebisaTvis, xolo strncpy x masivSi Cawerili stringis 
pirveli 14 simbolos y masivSi kopirebisaTvis. nulovani simbolos '\0' damateba z 
masivis boloSi gaxda saWiro imitom, rom radgan mesame argumentis sigrZe 
naklebia meore argumentis striqonis sigrZeze, nulovani simbolo ar Caiwereba z 
masivSi. 
 
strcat da  strncat funqciebis gamoyeneba 
#include<iostream.h> 
#include<string.h> 
 
main() 
{ 
 
char x[25]= " Happy "; 
char y[]="New Year "; 
char z[40] =""; 
cout << "x= " <<x<<endl<< "y= " <<y<<endl ; 
cout << "strcat(x,y) = " <<strcat(x,y)<<endl ; 
cout<< "strncat(z,x,6)= " <<strncat (z,x,6)<<endl ; 
cout<< "strcat(z,x) = " <<strcat(z,x)<<endl ; 
return 0 ; 
} 
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funqcia strcat Tavis meore argumentad miTiTebul striqons umatebs pirvel 

argumentad miTiTebul striqonis Semcvel simboloebis masivs. meore argumentis 
pirveli simboloTi icvleba pirveli argumentis striqonis bolo – nulovani 
simbolo. funqcia strncat umatebs simboloebis miTiTebul raodenobas meore 
striqonidan pirvelSi. Sedegs ki emateba nulovani simbolo. 
 
strcmp da strncmp funqciebis gamoyeneba 
 
#include<iostream.h> 
#include<iomanip.h> 
#include<string.h> 
 
main () 
{ 
  char *x ="Happy New Year"; 
  char *y ="Happy New Year"; 
  char *z="Happy Holiday"; 
 
cout<<" x= " << x<<endl<< " y= "<<y<<endl 
       << " z= " <<z<<endl<<endl<< "strcmp(x,y)= "  
       <<setw(2)<<strcmp(x,y)<<endl<< "strcmp(x,z) = "  
       <<setw(2) << strcmp(x,z)<<endl<<"strcmp(z,x) = " 
       <<setw(2) <<strcmp(z,x)<<endl<<endl; 
 
cout<< "strncmp(x,z,8) = " << setw(2) 
<< strncmp(x,z,8)<<endl 
<< "strncmp(x,z,9) = "<<setw(2); 
cout<<strncmp(x,z,9)<<endl 
<<"strcnmp(z,x,9) = " <<setw(2) 
<< strncmp(z,x,9)<<endl; 
return 0; 
} 

5.12. s t r u q t u r e b i  
 

struqtura aris Sedgenili tipis monacemi, romelic agebulia sxva tipebis 
gamoyenebiT. ganvixiloT struqturis Semdegi gansazRvra: 

 
struct person { 
 char[20] nom; 
 char[10] prenom ; 
int ne ; 
char[30] adress ; 
} ; 
 
gasaRebi sityva struct iwyebs struqturis gansazRvras. identifikatori person- 

struqturis aRniSvnaa (saxeli). struqturis aRniSvna gamoiyeneba aRniSnuli tipis 
cvladi struqturebis monacemebis gamocxadebisas. moyvanil magaliTSi axali 
tipis saxelia – person. saxelebi, gamocxadebuli struqturis aRweris figurul 
frCxilebSi, warmoadgenen struqturis elementebs. struqturaSi Semaval ele-
mentebs unda hqondeT gansxvavebuli saxelebi. struqturis gansazRvra mTavrdeba 
wertilmZimiT. sxva algoriTmul enebSi zemoTaRwerili tipis struqturebs – 
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Canawers uwodeben. struqturis gansazRvra ar ikavebs adgils mexsierebaSi ; igi 
qmnis monacemebis axal tips, romelic SemdgomSi gamoiyeneba cvladebis gamocxade-
bisaTvis. mag. person a,b ;  

struqturis elementebis wvdomisaTvis gamoiyeneba elementebis wvdomis 
operaciebi : – operacia wertili (.) da operacia isari (->). operacia wertili 
mimarTavs struqturis elements cvladis obieqtis saxeliT an obieqtze miTiTebiT. 
magaliTad person-is tipis a struqturis adress elementis dasabeWdaT viyenebT 
operators cout<<a.adress ; 

operacia isari, romelic Sedgeba minus niSnisagan da metobis niSnisagan, 
uzrunvelyobs struqturis elementis wvdomas obieqtze mimTiTeblis saSualebiT. 
davuSvaT rom, ukve gamocxadebuli mimTiTebeli personPtr miuTiTebs person-is tipis 
obieqtze, da rom a struqturis misamarTi ukve aris miniWebuli personPtr. maSin, 
personPtr mimTiTeblis mqone a person tipis struqturis adress elementis dasabeWdaT 
viyenebT operators cout<<personPtr->adress ; 

gamosaxuleba personPtr->adress ; eqvivalenturia (*personPtr).adress, romelic axdens 
mimTiTeblis gansaxelebas, ris gamoc xelmisawvdomi xdeba adress elementi 
operacia wertilis saSualebiT.  
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თ ა ვ ი  6  
 

failebis damuSaveba 
 

monacemTa damaxsovreba cvladebSi da masivebSi aris droebiTi. failebi ki 
gankuTvnilia didi moculobis monacemebis mudmivad damaxsovrebisaTvis. failebis 
damaxsovreba xdeba gare damamaxsovrebel mowyobilobebze iseTze rogoricaa 
magnituri diskoebi, optikuri diskoebi da magnituri firebi. 

faili Sedgeba Canawerebisagan. Canaweri ki warmoadgens raime obieqtis Sesaxeb 
sxvadasxva tipis monacemebisagan Sedgenil monacems. Canaweri Sedgeba velebisagan. 
Canaweris TiToeuli veli gankuTvnilia obieqtTan dakavSirebuli ama Tu im 
monacemis damaxsovrebisaTvis. Ffaili SeiZleba Seicavdes didi raodenobis 
Canawerebs. FfailSi arsebuli saWiro Canaweris moZebvnis gaadvilebisaTvis, 
Canaweris erTerTi veli SeirCeva Canaweris gasaRebad. gasaRebi axdens imis ini-
ficirebas, rom mocemuli Canaweri miekuTvneba konkretul obieqts (mag. konkretul 
students, TanamSromels da a.S.). amitom failis yoveli Canaweris gasaRebis 
mniSvneloba aucileblad unda iyos unikaluri. 

arsebobs failSi Canawerebis organizebis sxvadasxva xerxi, romelTagan 
yvelaze gavrcelebuls warmoadgens failSi Canawerebis organizebis xerxi, romel-
sac mimdevrobiT fails uwodeben. am tipis failebSi Canawerebi arian 
ganlagebulni im TanmimdevrobiT, romelic Seesabameba gasaRebis vels. 

firmebis umravlesoba monacemTa damaxsovrebisaTvis  iyenebs didi raodenobis 
sxvadasxva failebs. dakavSirebul failTa jgufs monacemTa bazas uwodeben, xolo 
programaTa erTobliobas gankuTvnils monacemTa bazis SeqmnisaTvis da 
marTvisaTvis ewodeba – monacemTa bazis marTvis sistema.  

 
6.1 failebi da nakadebi 

 
C++ yoveli faili ganixileba rogorc baitebis mimdevrobiTi nakadi. yoveli 

faili mTavrdeba markeriT “ failis bolo “ (eof – end of file marker). Ffailis 
gaxsnisas iqmneba obieqti, romelTanac xdeba nakadis dakavSireba. nakadebi, 
dakavSirebuli am obieqtebTan, uzrunvelyofen kavSiris arxebs programasa da 
calkeul failebs an mowyobilobebs Soris. magaliTad, cin obieqti aZlevs 
programas saSualebas klaviaturidan monacemebis Setanisa, xolo cout obieqti – 
ekranze monacemebis gamotanisa. 

failebis damuSavebisaTvis C++ programaSi CarTuli unda iqnen Semdegi saaTa-
uris failebi: <iostream.h> da <fstream.h>. faili <fstream.h> Seicavs nakadebis klase-
bis gansazRvrebebs ifstream (failidan SetanisaTvis), ofstream (failSi Casawerad) da 
fstream (failebis Setana-gamotanisaTvis). failebi ixsneba am klasis nakadebis 
obieqtebis SeqmniT.  
 

 
 mimdevrobiTi wvdomis failis Seqmna 

 
failis Seqmnisas pirvel rigSi saWiroa, konkretuli amocanidan gamomdinare, 

failis struqturis gansazRvra. 
davuSvaT rom vqmniT fails, romlis Canaweri Seicavs informacias studentebis 

Sesaxeb, kerZod : gvars, saxels, jgufis nomers da  dabadebis wels. vinaidan 
CamoTvlilidan arcerTi ar gamodgeba Canaweris gasaRebad, davumatod kidev erTi 
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rekviziti – CaTvlis wignakis nomeri, romelic namdvilad unikaluria. Canaweris 
struqturas eqneba Semdegi saxe : 
 
int order_number; 
char lastname[20]; 
char firstname[10]; 
int group[3]; 
char birthday[10]; 
 
#include<iostream.h> 
#include<fstream.h> 
#include<stdlib.h> 
 
main() 
{ 
   ofstream stud("student.dat", ios::out); 
 
   if (! stud) 
   { 
   cerr<<"SeuZlebelia failis gaxsna"<<endl; 
   exit(1); 
    } 
 
cout<<"SeitaneT studentis monacemebi:"<<endl; 
int order_number; 
char lastname[20]; 
char firstname[10]; 
int group; 
char birthday[10]; 
 
while (cin>>order_number>>lastname>>firstname>>group>>birthday) { 
cout<<"?  "; 
stud<<order_number<<' '<<lastname<<' '<<firstname<<' '<<group<<'  
'<<birthday<<endl; 
} 
return 0; 
}  

zemoT iyo aRniSnuli rom failebi ixsneba ifstream, ofstream, an fstream nakadebis 
klasis obieqtebis SeqmniT. vinaidan mocemuli programiT faili unda gaixsnas 
masSi informaciis gamosatanad, amitom iqmneba ofstream obieqti. obieqtis 
konstruqtors gadaecema ori argumenti – failis saxeli xist diskoze da failis 
gaxsnis reJimi. ofstream tipis obieqtisaTvis failis gaxsnis reJimebia – ios::out 
failSi gamosatanad da ios::app – arsebuli failis boloSi Canawerebis 
dasamateblad. Tu arsebuli faili ixsneba ios::out reJimiT masSi arsebuli 
Canawerebi yovelgvari gafrTxilebis gareSe ukugdebuli iqneba, da cxadia faili  
miuwvdomeli xdeba. gamocxadeba ofstream stud("student.dat", ios::out); qmnis ofstream klasis 
stud obieqts, romelic ixsneba gamotanisaTvis. argumentebi "student.dat" da ios::out 
gadaecema ofstream klasis konstruqtors, romelic xsnis fails. amiT iqmneba 
“kavSiris xazi” failTan. ofstream klasis konstruqtors Tu ar mivawodebT ios::out 
arguments igi avtomaturad mainc Seqmnis fails gankuTvnils gamotanisaTvis. 
amrigad failis Seqmnis operatori SegveZlo Cagvewera ofstream stud("student.dat"); 
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igives gakeTeba SeiZleba ofstream klasis funqcia-elementi open-is gamoyenebiT. am 
SemTxvevaSi CavwerT stud.open(“student.dat”, ios::out); 

ofstream klasis Seqmnis Semdeg misi gaxsnis mcdelobisas programa amowmebs iyo 
Tu ara failis gaxsnis operacia warmatebuli. programis fragmenti    
   if (! stud) 
   { 
   cerr<<"failis gaxsna SeuZlebelia"<<endl; 
   exit(1); 
    } 

iyenebs ios klasis elements – gadatvirTul funqcia-operacias operator !, imis 
dasadgenad warmatebulad gaixsna Tu ara faili. Tu adgili hqonda failis 
gaxsnis warumatebel mcdelobas, gaicema Sesabamisi Setyobineba da programidan 
gamosasvlelad gamoZaxebuli iqneba exit funqcia. 

while (cin>>order_number>>lastname>>firstname>>group>>birthday)  striqoniT Seitaneba 
monacemTa krebuli da  mowmdeba xom ar aris Setanili niSani “failis bolo”, 
romlis Setanis SemTxvevaSi an araswori monacemebis Setanisas operatori while 
wyvets muSaobas.  

operatori stud<<order_number<<' '<<lastname<<' '<<firstname<<' '<<group <<' ' 
<<birthday<<endl; uzrunvelyofs monacemTa krebulis “student.dat” failSi Caweras. 
“student.dat” faili warmoadgens teqstur fails da misi SigTavsis wakiTxva SeiZleba 
nebismieri teqsturi redaqtoriT. niSani “failis bolo” Setanis Semdeg stud 
obieqti nadgurdeba misi destruqtoris gamoZaxebiT, romelic xuravs student.dat 
fails. ofstream obieqtis daxurva SeiZleba agreTve close funqcia-elementis 
gamoyenebiT stud.close(); . 
 

6. 2. mimdevrobiTi failidan Canawerebis amokiTxva 
 

mimdevrobiTi failidan Canawerebis amokiTxvisaTvis (Sesatanad) programam unda 

amoikiTxos arsebuli failidan (“student.dat”), ekranze gamoitanos Canawerebis 
SigTavsi. amokiTxvisaTvis faili ixsneba ifstream klasis obieqtis SeqmniT romelsac 
gadaecema failis saxeli da ios::in failis gaxsnis reJimi, rac ganxorcieldeba 
operatoriT ifstream stud(“student.dat”, ios::in); . ifstream klasis obieqti avtomaturad 
ixsneba Setanis reJimisaTvis, da amitom meore argumentis  ios::in miTiTeba ar aris 
saWiro. 
#include<iostream.h> 
#include<fstream.h> 
#include<stdlib.h> 
#include<iomanip.h> 
void printline(int ,char*,char*); 
main() 
{ 
   ifstream stud("student.dat"); 
 
   if (!stud) 
   { 
   cerr<<"failis gaxsna SeuZlebelia"<<endl; 
   exit(1); 
    } 
 
int order_number; 
char lastname[20]; 
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char firstname[10]; 
int group; 
char birthday[10]; 
cout<<setiosflags(ios::left)<<setw(10)<<"Order"<<setw(10)<<"Lastname"<<setw(   
8)<<"Firstname"<<endl; 
cout<<setiosflags(ios::left)<<setw(10)<<"Number"<<endl; 
while (stud>>order_number>>lastname>>firstname>>group>>birthday) { 
 printline(order_number,lastname,firstname);} 
return 0; 
} 
void printline(int order, char *lname, char *fname) 
{ 
cout<<setw(11)<<order<<setw(12)<<lname<<setw(15)<<fname<<endl; 
} 
 

programa iyenebs !stud pirobas imis dasadgenad warmatebiT aris gaxsnili Tu 
ara faili. 

operatoriT    - while(stud>>order_number>>lastname>>firstname>>group>>birthday) 
xorcieldeba mimdinare Canaweris amokiTxva failidan. es procesi gagrZeldeba 

manam, sanam ar miiRweva failis bolo. Canawerebis ekranze gamotanas 
uzrunvelyofs printline funqcia, romelic nakadis parametrizebuli manipulato-
rebis gamoyenebiT axdens maT formatirebas. cxadia rom, Canawerebis amokiTxva 
SeiZleba movaxdinoT Canaweris romelime velis mniSvnelobis mixedviT. am 
SemTxvevaSi, mimdinare Canaweris amokiTxvis Semdeg vadarebT CvenTvis saintereso 
velis mniSvnelobas - im mniSvnelobas, romelic Setanilia winaswar, raTa mis 
mixedviT moxdes Canaweris amorCeva. Sedarebis pirobis Sesrulebis SemTxvevaSi 
moxdeba amokiTxuli Canaweris ekranze gamotana. SeiZleba iqnes saWiro aseTi 
wesiT amokiTxuli informaciis sxva (axal) failSi damaxsovreba, raTa SemdgomSi 
iyos SesaZlebeli misi printerze amobeWdva. amisaTvis unda Seiqmnas axali faili 
ofstream obieqtis saxiT da masSi unda Caiweros saWiro informacia. 

mimdevrobiT failSi raime saWiro Canaweris mosaZebnaდ programa iwyebs 
Canawerebis amokiTxvas Tavidan da mimdevrobiT amoikiTxavs Canawerebs, manam sanam 
ar Sexvdeba saWiro Canawers. Tu ki saWiroa ramodenime Canaweris povna, programam 
Sesabamisad mravaljer unda ganaxorcielos Canawerebis amokiTxva failis 
dasawyisidan. amave dros, rogorc ifstream aseve ofstream klasebi Seicaven funqcia-
elementebs failis poziciis mimTiTeblis pozicionirebisaTvis (momdevno 
Canaweris nomeri, romelic unda iqnes amokiTxuli an Cawerili). aseTi funqcia-
elementebad arian seekg (pozicionireba nakadidan amoRebisaTvis) ifstream 
klasisaTvis da seekp (pozicionireba nakadSi gansaTavseblad) ofstream klasisaTvis. 
ifstream klasis nebismier obieqts aqvs e.w. mimTiTebeli “get”, romelic aCvenebs Sesa-
tani Canaweris nomers failSi; xolo ofstream klasis obieqts – mimTiTebeli “set”, 
romelic aCvenebs failidan gamosatani mimdinare Canaweris nomers. operatori 
stud.seekg(0); daayenebs failis poziciis mimTiTebels stud failis dasawyisSi 
(nulovani pozicia). meore argumenti romlis miTiTebac aris SesaZlebeli, 
miuTiTebs pozicionirebis mimarTulebas. pozicionirebis mimarTuleba SeiZleba 
iyos ios::beg (xdeba miTiTebis gareSec) failis dasawyisidan pozicionirebisaTvis; 
ios::cur pozicionireba mimTiTeblis mimdinare poziciidan; ios::end – pozicionireba 
failis bolodan. moviyvanoT magaliTebi:  

stud.seekg(n); pozicionireba failis n-ur Canawerze. 
stud.seekg(n,ios::cur); pozicionireba mimTiTeblis mimdinare poziciidan n CanaweriT 

win. 
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stud.seekg(0, ios::end); pozicionireba failis boloSi. 

stud.seekg(n,ios::end); pozicionireba n-ur Canawerze failis bolodan. 
 

analogiurad sruldeba pozicionireba seekp ofstream klasis funqcia-
elementisaTvis. 

funqcia-elementebi tellg da tellp iZlevian mimTiTeblis mimdinare pozicias 
failSi, Sesabamisad ifstream da ofstream klasis obieqtebisaTvis. 
operatori location = stud.tellg(); aniWebs long tipis location cvlads “get” mimTiTeblis 
mniSvnelobas, xolo   location = stud.tellp(); - “set” mimTiTeblis mniSvnelobas.  
 

6. 3. pirdapiri wvdomis failebi 
 

pirdapiri wvdomis failebis calkeuli Canaweri miiRweva pirdapir (uSualod) 
da amrigad ar aris saWiro misi moZebvna sxva Canawerebs Soris. pirdapiri wvdomis 
failis Seqmna SeiZleba sxvadasxva meTodebiT. failis Seqmnis erTerTi meTodiT 
moiTxoveba, rom yvela Canaweri iyos erTi da igive sigrZis. aRniSnul xerxs aqvs 
mTeli rigi upiratesobebi, rogoricaa: SesaZlebelia Canaweris Casma failSi ise 
rom ar daziandes sxva Canawerebi; SesaZlebelia CanawerSi cvlilebebis Setana an 
misi waSla mTliani failis xelaxali gadaweris gareSe. 

 
 pirdapiri wvdomis failis Seqmna 

 
ostream klasis write funqcia-elementiT mocemul nakadSi gamoitaneba baitebis 

fiqsirebuli raodenoba, dawyebuli mexsierebis mocemuli adgilidan. im 
SemTxvevaSi, rodesac nakadi dakavSirebulia failTan, monacemebi Caiwereba fail-
Si, dawyebuli im poziciidan, romelic mieTiTeba « put » failis poziciis 
mimTiTeblis mier. istream klasis read  funqcia-elementiT mocemuli nakadidan 
Seitaneba fiqsirebuli raodenobis baitebi mexsierebis areSi, dawyebuli miTiTe-
buli misamarTidan. im SemTxvevaSi, Tu nakadi dakavSirebulia failTan, monacemebi 
amoikiTxeba (Seitaneba mexsierebaSi) failidan, dawyebuli im poziciidan, romelic 
miTiTebulia « get » failis poziciis mimTiTeblis mier. 

mTeli tipis mag. number cvladis failSi Cawerisas, “failis saxeli”<<number-is 
nacvlad, romelsac 4 baitiani mTeli cvladisaTvis SeuZlia dabeWdos 1-dan 11-de 
simboloebi (TiToeul simbolos esaWiroeba mexsierebis 1 baiti), SeiZleba Semdegi 
operatoris gamoyeneba : 

« failis saxeli ».write((char *) &number, sizeof(number)) ; , romelic yovelTvis Cawers 
4 baits (4 baitiani mTelebian kompiuterze). write funqcia pirvel argumentad 
moiTxovs char * tipis arguments, ris gamoc saWiroa misi dayvana (char *) . funqciis 
meore argumenti warmoadgens size_t mTeli tipis arguments, da am ukanaskneliT 
ganisazRvreba Casaweri baitebis raodenoba. analogiurad xdeba failidan mTeli 
tipis number cvladSi 4 baitis amokiTxva, risTvisac gamoiyeneba istream klasis read 
funqcia. pirdapiri SeRwevadobis failis damuSavebis programa, rogorc wesi 
failSi wers mTlian struqturas (Canawers) an klass. Zalzed iSviaTia SemTxveva, 
rodesac saWiroa Canaweris mxolod erTi velis mniSvnelobis Setana.  

magaliTisaTvis Seiqmnas programa romelic daamuSavebs meanabreTa angariSebs, 
romelsac SeeZleba 100 Canaweris damaxsovreba. Canaweri unda Seicavdes : angariSis 
nomers (romelic iqneba gamoyenebuli Canaweris gasaRebad), meanabris gvars, saxels 
da misi balansisagan programam unda SeZlos angariSis ganaxleba, axali meanabris 
damateba, meanabris amoSla, da agreTve Canawerebis gamotana formatirebul 
teqstur failSi SemdgomSi maTi printerze amobeWdvisaTvis.  
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Tavdapirvelad saWiroa imis swavla, Tu rogor iqmneba konkretuli amocanisaTvis 
gankuTvnili faili (carieli). failis Seqmnis programas aqvs Semdegi saxe : 
#include<iostream.h> 
#include<fstream.h> 
#include<stdlib.h> 
 
struct clientData { 
 int acctnum; 
 char lastName[15]; 
 char firstName[10]; 
 float balance; 
 }; 
 
 main() 
{ 
   ofstream outCredit("credit.dat", ios::out); 
 
   if (! outCredit) 
   { 
   cerr<<"failis gaxsna SeuZlebelia"<<endl; 
   exit(1); 
    } 
 
 clientData blankClient = {0, "", "", 0.0}; 
 
 for (int i=1; i<=100; i++) 
      outCredit.write((char *)&blankClient, sizeof(blankClient)); 
     return 0; 
 }     
 

programa write funqciis gamoyenebiT qmnis 100 cariel struct tipis Canawers 
"credit.dat" failSi. yoveli Seuvsebeli  struct tipis Canaweri Seicavs 0 tol 
angariSis nomers, 2 nulovan (cariel) striqons (string) gvarisaTvis da 
saxelisaTvis, da agreTve 0.0 balansis mniSvnelobis saxiT. 

operatori outCredit.write((char *)&blankClient, sizeof(blankClient)); iZaxebs blankClient 
struqturas romlis zoma gansazRvrulia ofstream klasis sizeof(blankClient) 
argumentiT. 
 

6. 4.  Canawerebis Setana (Cawera) failSi 
 

failSi Canawerebis Setanis programas aqvs Semdegi saxe:  
 
#include<iostream.h> 
#include<fstream.h> 
#include<stdlib.h> 
 
struct clientData { 
 int acctNum; 
 char lastName[15]; 
 char firstName[10]; 
 float balance; 
 }; 
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  main() 
{ 
   ofstream outCredit("credit.dat", ios::ate); 
 
   if (! outCredit) 
   { 
   cerr<<"failis gaxsna SeuZlebelia"<<endl; 
   exit(1); 
    } 
 
   cout<<"SeitaneT baraTis nomeri " 
     <<"( 1-dan  100-de, 0 – Setanis dasasruli) "<<endl<<"? "; 
  clientData client; 
  cin>>client.acctNum; 
 
   while (client.acctNum>0 && client.acctNum<=100) { 
   cout<<"SetaneT gvari, saxeli, balansi"<<endl<<"? "; 
 
    cin>>client.lastName>>client.firstName>>client.balance; 
 
    outCredit.seekp ((client.acctNum-1) *sizeof(client)); 
    outCredit.write((char *)&client, sizeof(client)); 
 
     cout<<"Input the account number "<<endl<<"? "; 
     cin>>client.acctNum; 
 
     } 
 
     return 0; 
 
     } 
 

programis saSulebiT xdeba Canawerebis Setana credit.dat failSi. monacemebis 
dasamaxsovreblad failSi zustad gansazRvrul adgilas, igi iyenebs ostream 
klasis seekp da write funqciebis kombinacias. seekp funqcia ayenebs “put” 
mimTiTebels failis miTiTebul poziciaSi, xolo write funqcias gayavs monacemebi 
failSi. operatori outCredit.seekp ((client.acctNum-1) *sizeof(client)); ayenebs failis 
mimTiTebels (client.acctNum-1) *sizeof(client) gansazRvrul poziciaSi. unda aRiniSnos, 
rom  ostream klasis outCredit obieqti ixsneba failis gaxsnis reJimSi ios::ate. failis 
poziciis mimTiTebeli “put” Tavidan yendeba failis boloSi, magram monacemebis 
Cawera SeiZleba failis nebismier adgilas. 
 

6. 5. failSi arsebuli Canawerebis mimdevrobiTi amokiTxva 
 

xSirad saWiro xdeba failSi arsebuli (Sevsebuli) Canawerebis mimdevrobiTi 
amokiTxva. programam mimdevrobid unda amoikiTxos yvela Canaweri, dawyebuli 
Tavidan, da masSi monacemebis arsebobis SemTxvevaSi gamoitanos misi SigTavsi 
ekranze. moviyvanoT programa  
#include<iostream.h> 
#include<iomanip.h> 
#include<fstream.h> 
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#include<stdlib.h> 
 
struct clientData { 
 int acctNum; 
 char lastName[15]; 
 char firstName[10]; 
 float balance; 
 }; 
 
 void outputLine(ostream &, clientData); 
  main() 
{ 
   ifstream inCredit("credit.dat", ios::in); 
 
   if (! inCredit) 
   { 
   cerr<<"failis gaxsna SeuZlebelia"<<endl; 
   exit(1); 
    } 
 
    cout<<setiosflags(ios::left) <<setw(9)<<"Account" 
           <<setw(15)<<"Lastame"<<setw(12) 
           <<"Firstname"<<setiosflags(ios::right) 
           <<setw(10)<<"Balance"<<endl; 
 
  clientData client; 
 
  inCredit.read((char *)&client, sizeof(clientData)); 
 
   while(! inCredit.eof()) { 
    if (client.acctNum !=0) 
    outputLine(cout, client); 
 
    inCredit.read((char *)&client, sizeof(clientData)); 
    } 
    return 0; 
    } 
 
    void outputLine(ostream &output, clientData c) 
    { 
    output<<setiosflags(ios::left) <<setw(9)<<c.acctNum 
              <<setw(15)<<c.lastName<<setw(12)<<c.firstName 
              <<setw(10)<<setprecision (2) 
              <<setiosflags(ios::showpoint | ios::right) 
              <<c.balance<<endl; 
      } 
 

istream klasis read funqcias Seyavs obieqtSi miTiTebuli nakadis mimdinare 
poziciidan baitebis garkveuli raodenoba. magaliTad, operatori    

inCredit.read((char *)&client, sizeof(clientData)); amoikiTxavs  sizeof(clientData)-ს   mier 
gansazRvrul baitebis raodenobas failidan, romelic dakavSirebulia ifstream 

klasis inCredit obieqtთან da ganaTavsebs maT client struqturaSi. failidan struq-
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turaSi Setanili monacemebi (masSi informaciis arsebobis SemTxvevaSi) gamoitaneba 
ekranze funqcia outputLine –s meSveobiT. 

 

6. 6.  moTxovnebis damuSavebis programa 
 

qvemoT moyvanilი programa axorcielebs: arsebuli angariSebis ganaxlebas, 
failSi axali Canawerebis damatebas, Canawerebis waSlas da agreTve qmnis teqstur 

fails yvela mimdinare angariSebis dasabeWdaT. 
 
#include<iostream.h> 
#include<iomanip.h> 
#include<fstream.h> 
#include<stdlib.h> 
 
struct clientData { 
 int acctNum; 
 char lastName[15]; 
 char firstName[10]; 
 float balance; 
 }; 
  int enterChoice(void); 
   void textFile(fstream&); 
  void updateRecord(fstream&); 
  void newRecord(fstream&); 
  void deleteRecord(fstream&); 
  void outputLine(ostream &, clientData); 
 
  main() 
{ 
    
   fstream inOutCredit("credit.dat", ios::in |ios::out); 
   if (! inOutCredit) 
   { 
   cerr<<"File can't be open"<<endl; 
   exit(1); 
    } 
      int choice; 
 
      while ((choice = enterChoice () ) !=5) { 
 
      switch (choice) { 
     case 1: 
     textFile(inOutCredit); 
     break; 
     case 2: 
     updateRecord(inOutCredit); 
     break; 
     case 3: 
     newRecord(inOutCredit); 
     break; 
     case 4: 
    deleteRecord(inOutCredit); 
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    break; 
   default: 
   cerr << "incorrect choice" <<endl; 
   break; 
      } 
 
      inOutCredit.clear ();  
      } 
 
      return 0; 
      } 
 
  // Invitation de choisir la division de menu 
      int enterChoice(void) 
 
      { 
      cout<<endl<<"Choisissez:" <<endl 
            <<"1 - Creation du fichier formate des accounts"<<endl 
            <<"    dont le nom est \"print.txt\ * pour impression"<<endl 
            <<"2 - changement d'account"<<endl 
            <<"3 - ajouter un account neaf"<<endl 
            <<"4 - efaccer un account"<<endl 
             <<"5 - fin du travaille"<<endl<<"? "; 
 
    int menuChoice; 
    cin>>menuChoice; 
    return menuChoice; 
    } 
 
 
    // Création  du fichier du texte  
    void textFile(fstream &readFromFile) 
    { 
     ofstream outPrintFile("print.txt", ios::out); 
     if (!outPrintFile) { 
     cerr <<"Fichier ne peut pas être ouvert."<<endl; 
     exit (1); 
     } 
           
     outPrintFile<<setiosflags(ios::left) <<setw(9)<<"Account"                
                        <<setw(14)<<"Lastame"<<setw(12) 
                        <<"Firstname"<<setiosflags(ios::right) 
                        <<setw(10)<<"Balance"<<endl; 
 
      readFromFile.seekg(0); 
      clientData client; 
      readFromFile.read((char *)&client, sizeof(client)); 
 
      while (!readFromFile.eof()) { 
      if (client.acctNum !=0) 
      outputLine(outPrintFile, client); 
      readFromFile.read((char *)&client, sizeof(client)); 
       } 
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       } 
  //Changément de la balance du credit 
 
      void updateRecord(fstream &updateFile) 
      { 
      int account; 
      do { 
      cout<<"Enter le numero de l'account a changer (1-100): "; 
      cin>>account; 
      } while (account <1 || account>100); 
       clientData client; 
      updateFile.seekg((account - 1) *sizeof(client)); 
 
      
      updateFile.read((char *)&client, sizeof(client)); 
 
      if (client.acctNum !=0) { 
       outputLine(cout,client); 
       cout<<endl<<"Enter depence (+) or supplement (-) : "; 
 
       float transaction; 
       cin>>transaction; 
       outputLine(cout, client); 
       updateFile.seekp((account -1) * sizeof(client)); 
       updateFile.write((char *)&client, sizeof(client)); 
       } 
       else 
       cerr<<"Account # "<<account<<"n'est pas rempli."<<endl; 
        } 
 
 
      //Ajouter un unregistrement neuf 
      void newRecord(fstream &insertInFile) 
      { 
       cout<<"Enter le numero de l'account neuf (1-100) : "; 
       int account; 
       cin>>account; 
       clientData client; 
       insertInFile.seekg((account -1)+sizeof(client)); 
       insertInFile.read((char *)&client, sizeof(client)); 
 
       if (client.acctNum ==0) { 
      cout <<"Enter nom, prenom, balance"<<endl <<"? "; 
      cin>>client.lastName>>client.firstName>>client.balance; 
      client.acctNum = account; 
      insertInFile.seekp((account - 1) * sizeof(clientData)); 
      insertInFile.write((char *)&client, sizeof(clientData)); 
      } 
      else 
      cerr<<"Account # "<<account<<" deja contain l information."<<endl; 
   } 
      //Impréssion de l’enregistrement sur la screen  
     void outputLine(ostream &output, clientData c) 
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    { 
    output<<setiosflags(ios::left) <<setw(9)<<c.acctNum 
     <<setw(15)<<c.lastName<<setw(12)<<c.firstName 
     <<setw(10)<<setprecision (2) 
     <<setiosflags(ios::showpoint | ios::right) 
     <<c.balance<<endl; 
      } 
 
 
   //Enlèvement de l’enregistrement du fichier 
   void deleteRecord(fstream &deleteFromFile) 
   { 
    cout<<"Enter le numero de l'account a effacer (1 - 100) : "; 
    int account; 
    cin>>account; 
       clientData client; 
    deleteFromFile.seekg((account -1) * sizeof(client)); 
          
     deleteFromFile.read((char *)&client, sizeof(client)); 
     if (client.acctNum !=0) { 
     clientData blankClient = {0, "", "", 0.0}; 
 
      deleteFromFile.seekp((account -1) * sizeof(client)); 
      deleteFromFile.write((char *)&blankClient, sizeof(client)); 
      cout<<"Account # "<<account<<" est efface."<<endl; 
      } 
      else 
      cout<<"Account # "<<account<<" est wide."<<endl; 
  } 
 

6. 7.  klasebi da struqturebi 
 

monacemebis Sedgenili tipebidan zemoთ ganxiluli iyo masivebi, romlebic 
iZlevian mxolod erTi da igive tipis cvladebis mniSvnelobebis dajgufebis 
saSualebas. sxvadasxva tipebis monacemebis dasajgufeblad C++ gamoiyeneba 
struqturebi da klasebi, romlebic warmoadgenen obieqtze orientirebuli 
programirebis ZiriTad programul erTeuls. C++ muSaobisas programistebi Ziri-
Tad yuradRebas uTmoben   maT mier gansazRvruli tipebis Seqmnas, romlebsac 
klasebi ewodeba. yoveli klasi Seicavs monacemebs da funqciebis garkveul 
erTobliobas, romlebic amuSaveben am monacemebs. klasis komponent-monacemebs 
element-monacemebs uwodeben. komponent-funqciebs ki funqcia-elements uwodeben. 
sazogadod momxmareblis mier gansazRvrul tips (e.i.klass) obieqts uwodeben. C++ 
klasebis damuSavebis specifikis ganxilvamde, avagoT momxmareblis mier 
gansazRvruli tipi, romelic efuZvneba struqturas.  

struqtura warmoadgens Sedgenili tipis monacems, romelic agebulia 
monacemebis sxvadasxva tipebis gamoyenebiT. ganvixiloT Semdegi struqturis 
gansazRvra : 
struct time { 
  int hour ; 
  int minute ; 
  int second; 
} ; 
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struqturis gansazRvra iwyeba sityva struct romelic warmoadgens gasaReb 
sityvas. identifikatori time warmoadgens struqturis saxels, monacemis tipis 
saxels, romelic gamoiyeneba Semdeg am tipis cvladebis gamocxadebisaTvis. 
struqturis aRwerisas gamocxadebuli cvladebi warmoadgenen struqturis 
elementebs (wevrebs) an velebs. struqturis aRwera mTavrdeba } simboloTi. 
struqturis elementebi SeiZleba iyos sxvadasxva tipisa. raime struqturis 
elementi ar SeiZleba iyos imave struqturis tipisa. ase magaliTad time tipis 
elementi ar SeiZleba warmoadgendes   time struqturis elements. dasaSvebia, rom 
struqturis elementi warmoadgendes mimTiTebels igive saxelis mqone 
struqturaze. am tipis struqturebs ewodebaT – struqturebi TviTdamisamarTebiT.  
struqturis gansazRvrisas ar xdeba mexsierebis raime aris rezervireba, mxolod 
da mxolod iqmneba monacemis axali tipi. struqturis tipis monacemebis 
gamocxadeba xdeba iseve rogorc standartuli tipis cvladebis gamocxadeba. 
Semdegi aRweriT:  
time  timeobject, timearray[15], *timerptr;  
gamocxadebulia time-is tipis timeobject cvladi, timearray - masivi romelic Seicavs 
time-is tipis 15 elements, da timeptr  - mimTiTebels time-is tipis obieqtze. 
 

  struqturis elementebisadmi SeRweva (struqturis velebis adresacia) 
 

struqturis an klasis elementebTan SeRwevisaTvis gamoiyeneba – operacia 
wertili (.) da operacia isari (->). operacia wertili mimarTavs struqturis an 
klasis elements obieqtis cvladis saxeliT an obieqtze miniSnebiT. magaliTad 
worker struqturis hour elementis ekranze gamosatanad gamoiyeneba operatori  

cout<<timeobject.hour ; 
operacia isari, uzrunvelyofs struqturis an klasis elementisadmi SeRwevas 

obieqtze mimTiTeblis saSualebiT. davuSvaT, rom gamocxadebuli iyo mimTiTebeli 
timeptr romelic miuTiTebda time tipis obieqtze, da rom time struqturis misamarTi 
ukve iyo miniWebuli timeptr. maSin, timeptr mimTiTeblis mqone time obieqtis hour 
elementis ekranze gamosatanad, SeiZleba Semdegi operatoris gamoyeneba  

cout<<timeptr->hour; 
gamosaxuleba cout<<timeptr->hour; eqvivalenturia (*timeptr).hour gamosaxulebisa, 

romelic axdens mimTiTeblis gansaxelebas ris Sedegadac operacia wertiliს 
meSveobiT xdeba xelmisawvdomi hour elementi.  

qvemod moyvanilia programa, romliTac iqmneba momxmareblis mier 
gansazRvruli time struqturis tipi, romelic Seicavs mTeli tipis sam elements: 
hour, minute, da second. programaSi gansazRvrulia time tipis erTaderTi struqtura 
saxeliT dinnertime da gamoyenebulia operacia wertili struqturis 
elementebisaTvis sawyisi mniSvnelobebis misaniWeblad. Semdeg xorcieldeba drois 
dabeWdva e.w samxedro (24 saaTian) da e.w. standartul (12 saaTian) formatebSi. 
SevniSnoT, rom beWdvis funqciebi Rebuloben miniSnebebs time tipis mudmiv 
struqturebze.  
 
//struqturis Seqmna, misi elementebis gansazRvra da beWdva 

#include<iostream.h> 
struct time { 
  int hour ; 
  int minute ; 
  int second; 
} ; 
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void printmilitary (const time &); 
void printstandard (const time &); 
 
main () 
{ 
time dinnertime; 
// elementebisaTvis swori mniSvnelobebis miwodeba 

dinnertime.hour=18; 
dinnertime.minute=30; 
dinnertime.second=0; 
 
cout<<”samxedro droiT sadili Sedgeba “; 
printmilitary(dinnertime); 
cout<<endl<<”rac Seesabameba standartuli droiT “; 
printstandard(dinnertime); 
 
// elementebisaTvis araswori mniSvnelobebis miwodeba 
dinnertime.hour=35; 
dinnertime.minute=83; 
dinnertime.second=97; 
 
cout<<endl<<”dro ara sworad Setanili mniSvnelobebiT: ”; 
printmilitary(dinnertime); 
cout<<endl; 
return 0; 
} 
 
//drois beWdva e.w. samxedro formatiT 
 
void printmilitary (const time &t) 
{ 
  cout<<(t.hour<10 ? ”0”:” ”)<<t.hour 
         <<”:”<< (t.minute<10 ? “0” :” “) <<t.minute 
         <<”:”<<(t.second<10 ? “0”: “ “) <<t.second; 
} 
 
 
//drois beWdva e.w. standartuli formatiT 

void printstandard (const time &t) 
{ 
cout<<(t.hour==0 || t.hour == 12) ? 12 : t.hour % 12 
         <<”:”<< (t.minute<10 ? “0” :” “) <<t.minute 
         <<”:”<<(t.second<10 ? “0”: “ “) <<t.second 
          << (t.hour <12 ? “AM” : “ PM “); 
} 
 

6. 8. klasis meSveobiT time abstraqtuli tipis monacemebis gamoyeneba 
 

klasebi aZleven programists iseTi obieqtebis modelirebis saSualebas, 
romlebsac gaaCniaT atributebi (warmodgenili monacemi – elementebis saxiT) da 
qcevis variantebi anu operaciebi ( warmodgenili funqcia-elementebis saxiT). 
tipebi, romlebic Seicaven monacem-elementebs da funqcia-elementebs, sazogadod 
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ganisazRvrebian gasaRebi sityva class-is saSualebiT. klasis gansazRvris Semdeg, mi-
si saxeli SeiZleba gamoyenebuli iqnes am klasis obieqtebis gamocxadebisaTvis.  

magaliTisaTvis gavnsazRvroT time klasi, romelic zemoთ moyvanili 
struqturis msgavsad Seicavs mTeli tipis sam elements: 

hour, minute da second. time klasis gansazRvra iwyeba class gasaRebi sityviT. klasis 
gansazRvris tani moTavsebulia figurul frCxilebSi { } da mTavrdeba 
wertilmZimiT. 
 
class time { 
public: 
   time ( ); 
   void settime(int, int, int); 
   void printmilitary ( ); 
   void printstandard ( ); 
private: 
    int hour; 
    int minute; 
    int second; 
}; 
 

public: (gaxsnili) da private: (Caketili) Wdeebi warmoadgenen elementebze wvdomis 
specifikatorebs. nebismieri monacemi-elementebi da funqcia-elementebi 
gamocxadebuli specifikatori public: -is Semdeg (gansazRvraSi momdevno wvdomis 
specifikatoramde), misawvdomia time obieqtze programis nebismieri mimarTvisas.  

nebismieri monacemi-elementebi da funqcia-elementebi gamocxadebuli 
specifikatori private: -is Semdeg (gansazRvraSi momdevno wvdomis specifikatoram-
de), misawvdomia mxolod da mxolod am klasis funqciebisaTvis. zemoთ moyvanili 
time klasis gansazRvra public specifikatoris Semdeg Seicavs oTx funqcia-elements. 
eseni arian: time, settime, printmilitary da printstandard romlebic warmoadgenen gaxsnil 
funqcia-elementebs an sxvanairad klasis momsaxurebis gaxsnil interfeiss. es 
funqciebi gamoyenebuli iqneba klasis klientebis mier (e.i programis im nawilebis 
mier, romlebic momxmareblis rols asruleben) am klasis monacemebis 
damuSavebisaTvis. 

klasis gansazRvraSi erTerT funqcia-elements saxelad aqvs TviT klasis 
saxeli. am funqcias klasis konstruqtori ewodeba da warmoadgens specialur 
funqcia-elements romelic gamoiyeneba am klasis obieqtis monacemi-elementebis 
inicializaciisaTvis. klasis konstruqtorze mimarTva xdeba avtomaturad am 
klasis obieqtis Seqmnisas. 

specifikatori private-s Semdeg gamocxadebulia sami monacemi-elementi, rac 
miuTiTebs imaze, rom isini xelmisawvdomia mxolod oTxi funqciisaTvis (an am 
klasis megobrebisaTvis) romelTa prototipebi moyvanilia am klasis gansazRvraSi. 
klasis gansazRvris Semdeg, igi SeiZleba gamoyenebuli iqnes axali tipis saxelad 
sxvadasxva sidideebis gamocxadebisas. 

moviyvanoT programa romelSic gamoyenebulia time klasi. am programiT iqmneba 
time tipis erTaderTi t obieqti. obieqtis Seqmnisas, avtomaturad xdeba time 
konstruqtoris gamoZaxeba, romelic nulis tol mniSvnelobebs aniWebs Caketil 
private nawilSi arsebul yvela monacem-elements. Semdeg am sawyisi monacemebisaTvis 
samxedro da standartul formatebSi ibeWdeba dro, imis dasadastureblad, rom 
konstuqtorma namdvilad mianiWa 0 - is toli mniSvnelobebi. programis momdevno 
nawilSi funqcia settime-s saSualebiT yendeba dro (dasaSvebi dro), romelic isev 
ibeWdeba samxedro da standartul formatebSi. amis Semdeg funqcia settime-s 
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saSualebiT keTdeba mcdeloba  drois araswori mniSvnelobebis dayenebisa, rac 
mowmdeba funqcia settime-s mier, romelic aseT SemTxvevebSi ayenebs drois 0 –is  
tol mniSvnelobebs, ris Semdeg isev xorcieldeba beWdva orive formatSi. 
 
//klasi time 
 
#include<iostream.h> 
//abstraqtuli monacemTa tipis gansazRvra 

class time { 
public: 
void settime(int,int,int); 
void printmilitary(); 
void printstandard(); 
 
private: 
int hour; 
int minute; 
int second; 
}; 
 
//time konstruqtoris mier monacem-elementebisaTvis sawyisi 
//mniSvnelobebis miniWeba 

time::time()  {hour=minute=second=0;} 
 
//samxedro drois (24 saaTiani) saxiT drois axali Sesatani //mniSvnelobebis Semowmeba 
sisworeze da maTi miniWeba  time-saTvis  

void time::settime (int h, int m, int s) 
{ 
hour = (h>=0 && h<24) ? h :0; 
minute = (m>=0 && m<60) ? m:0; 
second = (s>=0 && s<60) ?s:0; 
} 
 
//dros gamotana samxedro (24-ani) formatiT 
void printmilitary (const time &t) 
{ 
  cout<<(t.hour<10 ? ”0”:” ”)<<t.hour 
         <<”:”<< (t.minute<10 ? “0” :” “) <<t.minute 
         <<”:”<<(t.second<10 ? “0”: “ “) <<t.second; 
} 
 
//drois beWdva e.w. standartuli (12 saaTiani) formatiT 

void printstandard (const time &t) 
{ 
cout<<(t.hour==0 || t.hour == 12) ? 12 : t.hour % 12 
         <<”:”<< (t.minute<10 ? “0” :” “) <<t.minute 
         <<”:”<<(t.second<10 ? “0”: “ “) <<t.second 
          << (t.hour <12 ? “AM” : “ PM “); 
} 
// mTavari funqcia 

main() 
{ 
time t; 
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cout<<” samxedro drois sawyisi mniSvneloba : “; 
t.printmilitary(); 
cout<<endl<< ”standartuli drois sawyisi mniSvneloba : ” ; 
t.printstandard() ; 
t.settime(19,42,26) ; 
cout<<endl<<endl<< ”samxedo dro settime-s Semdeg : ”; 
t.printmilitary(); 
cout<<endl<<endl<< ”standartuli dro settime-s Semdeg : ”; 
t.printstandard (); 
t.settime(77,77,77) ; 
cout<<endl<<endl<<”araswori drois dayenebis mcdelobis Semdeg :  
        <<endl<< ”samxedro dro : ”; 
t.printmilitary(); 
 
cout<<endl<<endl<< ”standartuli dro: ”; 
t.printstandard() ; 
cout<<endl; 
return 0; 
} 
 

klasis monacemi-elementebisaTvis akrZalulia sawyisi monacemebis miwodeba im 
klasis tanSi sadac isini gamocxadebulni arian. aRniSnuli monacemi-
elementebisaTvis sawyisi mniSvnelobebis miwodeba SesaZlebelia klasis 
konstruqtoris mier, an maTTvis sawyisi mniSvnelobebis miniWeba SeiZleba 
funqciebis saSualebebiT. 

zemoT moyvanil programaSi, klasis gansazRvris Semdeg, yoveli funqcia 
elementis gansazRvrisas gamoyenebulia (::) operacia – moqmedebis aris nebis 
darTvis binaruli operacia. klasis gansazRvris da misi funqcia-elementebis 
gamocxadebis Semdeg, es funqcia-elementebi unda iqnen aRwerilni. yoveli funqcia-
elementi SeiZleba aRwerili iyos an klasis tanSi (klasis funqciis prototipis 
CarTvis nacvlad ) an klasis tanis Semdeg. im SemTxvevebSi rodesac funqcia-
elementi aRwerilia Sesabamisi klasis gansazRvris Semdeg, uSualod funqciis 
saxelis win saWiroa klasis saxelisa da  moqmedebis aris nebis darTvis binaruli 
operaciis (::) miTiTeba. amis miTiTebis aucilebloba gamowveulia imiT, rom 
sxvadasxva klasebs SeiZleba hqondeT erTi da igive saxelis mqone elementebi, da 
moqmedebis aris nebis darTvis operacia “miabams” elementis saxels klasis 
saxels, raTa calsaxad iqnen idetificirebulni mocemuli klasis funqcia-
elementebi. 

miuxedavaT imisa, rom klasis gansazRvrisas gamocxadebuli funqcia-elementi 
SeiZleba aRwerili iqnes am gansazRvris gareT, am funqcia-elementis moqmedebis 
ared mainc rCeba klasi.  

klasebis gamoyenebiT martivdeba programirebis procesi, imitom rom klients 
(anu klasis obieqtis momxmarebels) saqme aqvs mxolod operaciebTan (qmedebebTan), 
romlebic inkapsulirebulni anu Cadgmulebi arian obieqtSi. xSir SemTxvevebSi 
klasebi ar iqmneba “cariel adgilas”. sazogadod isini warmoadgenen sxva klasebis 
warmoebulebs, romlebic uzrunvelyofen axal klasebs maTTvis saWiro 
operaciebiT. axali klasebis Seqmnas  Zveli klasebis safuZvelze uwodeben 
memkvidreobiT miRebas (damkvidreba). 
 
 



T a v i  7  
 

laboratoriuli praqtikumi 
 

laboratoriuli samuSao 1 
 

samkuTxedis farTobis gamoTvla 
 

samuSaos mizani: programirebis siaxleebis codna, programis arqiteqtu-
ris gacnoba, cvladebis gamocxadeba, programis testireba da gamarTva. 

 
davaleba damoukidebeli momzadebisaTvis 

 
aucilebelia icodeT: 
 

1. cvladebis aRwera; 

• ariTmetikuli gamosaxulebis Caweris wesebi; 

• miniWebis (mikuTvnebis) ariTmetikuli operatori; 
2. monacemebis Setana-gamotanis martivi organizeba; 
3. amocanis amoxsnis programis Sedgena; 
4. Semowmebis mizniT sawyisi monacemebis testuri variantis momzadeba 

da xeliT an kalkulatoriT gamoTvla. 
 

d a v a l e b a  
 

SeadgineT programa samkuTxedis farTobis gamosaTvlelad 
heronis formuliT. 

 
 

davalebis Sesrulebis magaliTi 
 
 

))()(( cpbpappS −−−= ,  sadac   2/)( cbap ++= . 

 
 
#include <iostream> 
#include <MATH.h> 
using namespace std; 
 
int main() 
{ 
 double a,b,c; 
 float p,s,d; 
 cout << "a="; 
  cin>>a; 
  cout<<"b="; 
  cin>>b; 
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  cout<<"c="; 
  cin>>c; 
  p=(a+b+c)/2; 
  s=sqrt(p*(p-a)*(p-b)*(p-c)); 
  d=(p-a)*(p-b)*(p-c); 
 
  if (d<0)  
   
   cout<<"amonaxsni ara aqvs"<<endl; 
   
   else  
    
    cout<<"s="<<s<<endl;  
    
   
 
 return 0; 
} 
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davalebis algoriTmi bloksqemis saxiT 
 
 

dasawyisi 

a,b,c 

p=(a+b+c)/2 

s=sqrt(p*(p-a)*(p-b)*(p-c)) 

d=(p-a)*(p-b)*(p-c) 

 
 
 
 
 
 

d<0 ki

ara

s amonaxsni ara 
aqvs 

dasasruli 
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laboratoriuli samuSao 2 

 
wrfivi struqturris algoriTmis damuSaveba 

 
samuSaos mizani: wrfivi struqturis praqtikuli damuSavebisa da 
gamoTvliTi procesis programirebis siaxleebis codna, programis 
testireba da gamarTva. 
 

davaleba damoukidebeli momzadebisaTvis  
 

aucilebelia icodeT: 
 
1. mudmivebis, cvladebis, standartuli funqciebis Cawera; 

• ariTmetikuli gamosaxulebis Caweris wesebi; 

• miniWebis (mikuTvnebis) ariTmetikuli operatori; 
2. monacemebis Setana-gamotanis martivi organizeba; 
3. amocanis amoxsnis programis Sedgena; 
4. Semowmebis mizniT sawyisi monacemebis testuri variantis momzadeba 

da xeliT an kalkulatoriT gamoTvla. 
 

d a v a l e b a  
 

gamoTvaleT cvladebis mniSvnelobebi cxrili 5.2-Si  mocemuli 
gamosaTvleli formulebiT da sawyisi monacemebiT. dabeWdeT Sesatani 
sawyisi monacemebis mniSvnelobebi da miRebuli Sedegebi. 

 
davalebis Sesrulebis magaliTi 

 

y
xa 2sin2/1

)6/cos(2
+

−
=

π
,  

5/3
1 2

2

z
zb

+
+=  sadac x=1.426, y=-1.220, z=3.5 

 
#include <iostream> 
#include <math.h> 
using namespace std; 
 
int main() 
{ 
 double x=1.426; 
 double y=-1.220; 
 double z=3.5; 
 float a,b; 
 a=(2*cos(x-3.14/6))/((1/2)+(sin(y))*(sin(y))); 
 b=1+(z*z)/(3+(z*z)/5); 
 cout << "a="<<a<<endl; 
 cout <<"b="<<b<<endl; 
 return 0; 
} 
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davalebis algoriTmi bloksqemis saxiT 
 

dasawyisi 

a=2cos(x-π/6)/(1/2+sin2y) 

b=1+z2/(3+z2/5) 

a, b 

dasasruli 
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variantebis cxrili 7. 2 
 
davalebis 
varianti 

g a m o s a T v l e l i  
f o r m u l e b i  

saqyisi monacemebis 
mniSvnelobebi 

 
 
1 2

2cos( )6
1

2 sin

x
a

y

π−
=

+
 

2

21
3 5

zb
z

= +
+

 

 
x = 1,426 
y = -1,220 

z =3,5 

 
 
2 

3

2
( )( )

1 ( )

y
x yx x

zy y xy x
y x

γ = −

− −Ψ = −
+ −

 

 
x = 1,825 
y = 18,225  
z = -3,298 

3 

2 3

3 2

1
2! 3! 4!

(sin cos )

4x x xs x

x x yψ

= + + + +

= +
 

 
x = 0,335 
y = 0,025 

4 
2

sin( )

sin( cos 2 ) 1

bty e at b bt

s b at t

−= + −

= −

a+
 

a = -0,5 
b = 1,7 

t = 0, 44 

5 

2 2 3

2 3

2 2

( )( ) sin

cos

x ax b b
x

xy x
a b

ω +
= + −

= −
+

 

 
a = 1,5 

b = 15,5 
x = -2,9 

6 

3 2

2

( )

1ax

as x tg x b
x b

bx aQ
e

= + +
+

−
=

−

 

 
a = 16,5 
b = 3,4 
x = 0,61 

7 

2 2

2 3

( 1) sin ( )

cos ( )

xR x x
b

xbs x
a

+
= −

= + +

a

b

+
 

 
a = 0,7 

b = 0,05 
x = 0,5 

8 

3 2 2

2
3

sin ( )

cos( )

xy x a
b

xz x b
a

= + −

= + +

 
a = 1,1 

b = 0,004 
x = 0,2 

 
 
 
 
 

 82 
 



7. 2 cxrilis gagrZeleba 
 

9 
3 sin

cos( sin )

f mtgt c t

z m bt t c

= +

= +
 

m = 2 
c = -1 

t = 1, 2 
b = 0,7 

0 

2
2sin ( )

cos( )a

ay btg x x
a

bxd ae
a

−

= −

=

 

 
a = 3,2 
b = 17,5 
x = -4,8 

11 

2 2ln( ) sin ( )f a x x b

x x az e cx
x x b

= + +

+ +
= −

− −

 

a = 10,2 
b = 9,2 
x = 2,2 
c = 0,5 

12 

2

2 2 3

cos( )
1

sin ( )

x xa b a b xy
x

R x b b x a x

−+ +
=

+

= + − +

 

a = 0,3 
b = 0,9 
x = 0,61 

13 

2

2 3

2 2

sin 2 ( )

cos

xz ax x e x b
xx

a b
ω

−= +

= −
+

+
 

a = 0,5 
b = 3,1 
x = 1,4 

14 

2

2 3

cos
sin 1

ln( ) ln( )

x

x

x x

a x e bxU
bx e bx

f e a x b b x

−

−

+
=

− +
= + − −

 

a = 0,5 
b = 2,9 
x = 0,3 

 

15 
2 2

sin ln
1 sin

1 1ax bx

xz c
m x

s e x e x− −

= −
+

= + + + ,5

m mx
 

m = 0,7 
c = 2,1 
x = 1,7 
a = 0,5 
b = 1,08 
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laboratoriuli samuSao 3 
 

ganStoebadi da cikluri struqturis algoriTmis daprogrameba 
davaleba 

 
samuSaos mizani: ganStoebadi da cikluri struqturis gamoTvliTi 
procesis programireba, programis testireba da gamarTva. 
 

davaleba damoukidebeli momzadebisaTvis 
 

1. programirebis enis SesaZleblobebis codna realizaciisaTvis: 
marTvis pirobiTi daupirobo gadacema; 
ganStoebadi struqturis gamoTvliTi procesi; 

2. davalebis Sesabamisi algoriTmis damuSaveba; 
3. davalebis amoxsnis programis Sedgena; 
4. programis funqcionirebis sisworis Semowmeba. 

 
d a v a l e b a  

 
gamovTvaloT funqciis mniSvneloba cxril 3.3-Si mocemuli 

formuliT da dabeWdeT igi cvladebis saxelis miTiTebiT. 
 
 

davalebis Sesrulebis magaliTi 
 
 

        funqcia         piroba 
 

⎪
⎩

⎪
⎨

⎧

⋅⋅

⋅⋅
=

⋅ tbe

tta
y

ta cos
1

ln2

     sadac a=-0.5, b=2, 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

>
<
≤

2
1

21

t
t

t p
[ ]3;0∈t , 15.0=Δt  

 
#include <iostream> 
# include <iomanip> 
#include <math.h> 
using namespace std; 
 
int main() 
{ 
 double a,b,e=2.71; 
 float y; 
 cout<<"a="; 
 cin>>a; 
 cout<<"b="; 
 cin>>b; 
 for (float t=0;t<3;t=t+0.15) 
 { 
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  if (t<1) 
   y=1; 
  else 
  { 
   if (t>2) 
    y=(powf(e,a*t))*cos(b*t); 
   else 
    y=a*t*t*logf(t); 
  } 
  cout<<setw(28)<<"y="<<y<< setw(10)<<"t="<<t<<endl ; 
 } 
 return 0; 
} 
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davalebis algoriTmi bloksqemis saxiT 
 
 

dasawysi 

a, b 

t=0; t<3; 0.15 

 
 

 
 
 
 

t<1 

y=1 

t>2 

y=eatcosbt 

y=at2lnt 

ki

ara

ki

ara

y, t 

dasasruli
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                                         variantebis cxrili 7. 3 
 

d
av
al

eb
is

 
va
r
ia
nt

i 

funqcia pirobebi 
sawyisi 

monacemebi 

argumentis 
cvlilebis 
diapazoni 
da biji 

1 2 ln
1

cosat

at t
y

e b

⎧
⎪= ⎨
⎪
⎩ t

 

1 2
1
2

t
t
t

≤ ≤
<
>

 
a = -0,5 
b = 2 

[ ]0;3
0,15

t
t
∈

Δ =
 

2 

2 2

3

7

7

lg( 7 )

x x

y ax x

x x

π⎧ −
⎪⎪= +⎨
⎪ +⎪⎩

 
x < 1,3 
x = 1,3 
x = 1,3 

a =1,5 
[ ]0,8;2x∈

0,1xΔ =
 

3 

2

2

2

1

( )

ax bx c
a x
x
a bx x

ω

⎧ + +
⎪
⎪= + +⎨
⎪
⎪ 1+ +⎩

 
x < 2,8 
x = 1,2 
x > 1,2 

a = 2,8 
b = -0,3 

c = 4 

[ ]1,2x∈

0,05xΔ =
 

4 Q

2 2

3

7

7

ln( 7 )

x x

Q ax x

x x a

π⎧ −
⎪⎪= +⎨
⎪

+ +⎪⎩

 
x < 1 
x = 1 

x > 1,4 
a = 1,65 

[ ]0,7;2x∈

0,1xΔ =
 

5 

2

2

1,5cos
1,8
( 2)
3

6

x
ax

y
x
tgx

⎧
⎪
⎪= ⎨

− +⎪
⎪⎩

 

x < 1 
x = 1 

1 < x < 2 
x > 2 

a = 2,3 
[ ]0,2;2,8x∈

0,2xΔ =
 

6 

3

sin
cosax

x x a
x ax
e a

ω
−

⎧ −
⎪

= ⎨
⎪
⎩ x

 
x > a 
x = a 
x < a 

a = 2,5 
[ ]1;5x∈

Δ = 0,5x
 

7 

lg
1

lg

bx bx
Q

bx bx

−⎧
⎪= ⎨
⎪ +⎩

 
bx < 1 
bx = 1 
bx >1 

b = 1,5 
[ ]0,1;1

0,1
x

x
∈

Δ =
 

8 2

sin lg
cos

x x
y

x
⎧

= ⎨
⎩

 
x > 3,5 

3,5x ≤  _ 
[ ]2;5

0,25
x

x
∈

Δ =
 

9 2

lg( 1)

sin

x
f

ax

+⎧⎪= ⎨
⎪⎩

 x > 1 
1x ≤  a = 20,3 

[ ]0,5;2
0,1

x
x
∈

Δ =
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cxrili 7. 3 – is gagrZeleba 
 

d
av
al

eb
is

 
va
r
ia
nt

i 

funqcia pirobebi 
sawyisi 

monacemebi 

argumentis 
cvlilebis 
diapazoni 
da biji 

10 

3 2

2

(ln )

1
cos sin

x x x

z x t x
x t x

⎧ + +
⎪⎪= + +⎨
⎪ +⎪⎩

t

 
x < 0,5 
x = 0,5 
x > 0,5 

t = 2,2 
[ ]0,2;2x∈

0,2xΔ =
 

11 

cos
( ) (

sin

x

x

a b
e x

s a b x
e x

+⎧
⎪ +⎪

= + +⎨
⎪ +⎪
⎩

1)  
x < 2,8 

2,8 6x≤ <  
0,5x ≥  

a = 2,6 
b = -0,39 

[ ]0;7x∈

0,5xΔ =
 

12 
3

2

lg

2 cos 3

a x x
y

a x x

⎧ +⎪= ⎨
+⎪⎩

 
1
1

x
x

>
≤

 0,9a =  
[ ]0,8;2

0,1
x

x
∈

Δ =
 

13 

2

3

a bi c
i
i
ai bi

ω

⎧ + +⎪
⎪

= ⎨
⎪ +⎪
⎩

 

4
4 6
i

i
6i

<
≤ ≤
> 20,5c

 

2,1
1,8

a
b

=
=
= −

 
[ ]0 :12∈

1iΔ =

i
 

14 

2 1sin

1cos

ia
n

z
i

n

⎧ ⎛ ⎞+
⎪ ⎜ ⎟
⎪ ⎝ ⎠= ⎨

⎛ ⎞⎪ +⎜ ⎟⎪ ⎝ ⎠⎩

 

2

2

1sin 0

1sin 0

i
n

i
n

+
>

+
<

 
0,3a
10n

=
=

 
[ ]1;10∈

1i =�

i
 

15 

2

2

sin 1

cos 1

at b t
at b

at b t

ω

⎧ + +
⎪⎪= +⎨
⎪

+ +⎪⎩

 

0,1
0,1
0,1

t
t
t

<
=
>

 
2,5a
0,4b

=
=

 
[ ]1;1t ∈ −

0,2tΔ =
 

 
 
 
 
 
 
 
 
 

 88 
 



laboratoriuli samuSao 4 
 

iteraciuli cikluri struqturis programirebis algoriTmi 
 

samuSaos mizani: iteraciuli cikluri struqturis damuSaveba da 
programireba; programis testireba da gamarTva. 
 
 

davaleba damoukidebeli momzadebisaTvis 
 
 

unda icodeT: 
 

1. iteraciuli ciklis organizacia; 
2. iteraciuli cilis organizaciisaTvis programirebis enis 

SesaZleblobebi; 
3. programirebis xerxebi – iteraciis meTodiT gantolebis 

fesvebis dazusteba, usasrulo mwkrivis wevrebis jamis 
gamoTvla, jamis dagroveba; 

4. davalebis Sesrulebis algoriTmis damuSaveba. 
 
 

d a v a l e b a  
 
 

cxril 3-Si mocemuli 0)( =xf  saxis gantolebis fesvis 

gamoTvla iteraciis meTodiT, romelic moTavsebulia [ ]βα ;  

SualedSi,  ε absoluturi cdomilebiT. 
 
 

davalebis Sesrulebis magaliTi 
 

08.335.0sin3 =−⋅+ xx , Sualedi [2;3] sizuste ε=10-3 
 

#include <iostream> 
#include <math.h> 
using namespace std; 
 
int main() 
{ 
 double x0,x1,eps,delta,a=0,b=1; 
 eps=0.001; 
 int n=0; 
 x0=(a+b)/2; 
loop: 
 x1=(3.8-3*sin(sqrt(x0)))/0.35; 
 n+=1; 
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 delta=fabs(x1-x0); 
 x0=x1; 
 if (delta>eps) 
  goto loop; 
 cout<<"fesvi = "<<x1<<endl; 
 cout<<"iteraciis ricxvi n= "<<n<<endl; 
 
 return 0; 
} 
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                                            variantebis cxrili  7. 4 
 

davalebis 
varianti 

gantolebebi 
monakveTi 
(Sualedi) 

sizuste 

1.     02==−− −xx ee [0; 1] 10 -3 

2.  08,335,03 =−⋅+⋅ xx  [2; 3] 10-3 

3.  01sin2 =⎟
⎠
⎞

⎜
⎝
⎛+−

x
x  [1,2; 2] 10-4 

4.  0)1ln(sin1 =+−+− xxx [0; 1,5] 10-5 

5.  03)1ln(2 =−+− xx [2; 3] 10-4 

6.  0
)6,3sin(3

1
=

⋅+
=

x
x  [0; 0,85] 0,5*10-4 

7.  08,1ln =+− xx [2; 3] 0,5*10-4 

8.  xxx 0ln1,0 2 =⋅−⋅  х1ж 2ъ 0,5*10-3 
9.  0)2cos( 52,0 =++ xx [0,5; 1] 10-3 

10.  0arcsin4,01 =−⋅− xx [0; 1] 10-3 

11.  010102 =+⋅+ xx  [0; 1] 10-5 

12.  05ln43 =−⋅−⋅ xx [2; 4] 0,5*10-3 

13.  04,0 =−+ xxarctg [1; 2] 10-3 

14.  03,01arccos 3 =⋅−− xx [0; 1] 0,5*10-3 
15.  03ln32 =−⋅−⋅ xx [0,5; 0,6] 10-3 
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davalebis algoriTmi bloksqemis saxiT 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

dasawyisi 

x0=(a+b)/2 

35.0
sin38.3 0

1
xx ⋅−=  

n+1 

delta=|x1-x0| 

x0=x1 

delta
>eps 

ki 

x1, n 

dasasruli 

ara
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laboratoriuli samuSao 5 

 
cikluri struqturis algoriTmis programireba ciklis gameorebis 

mocemuli ricxviT 
 

samuSaos mizani: cikluri struqturis algoriTmis damuSaveba da 
programireba ciklis gameorebis mocemuli ricxviT, programis testireba 
da gamarTva. 
 

davaleba damoukidebeli momzadebisaTvis 
 

unda icodeT: 
 

1. cikluri struqturis algoriTmis organizacia ciklis gameorebis 
mocemuli ricxviT; 

• aseTi ciklebis agebisaTvis programirebis enis SesaZleblobebi; 

• programirebis xerxebi – gasazRvruli integralis gamoTvla; 
2. davalebis amoxsnis Sesabamisi algoriTmis damuSaveba; 
3. amocanis amoxsnis programis Sedgena; 
4. gamoTvlebis sisworis Sesamowmeblad  gansazRvreT integralis 

zusti mniSvnelobis maTematikuri gamosaxuleba da CarTeT 
programaSi misi gamoTvla. 

 
d a v a l e b a  

 

gamoTvaleT integralis  mniSvneloba mocemul [a;b] 

SualedSi. integralqveSa funqcia, dayofis wertilTa ricxvi n, 
integrirebis Sualedi [a;b] da sizuste ε aiReT cxrilidan 4. zusti 
mniSvnelobebis gamosaTvlelad isargebled cxrili 5-iT. 

∫=
b

a

dxxfz )(

 
davalebis Sesrulebis magaliTi 

 

)ln1()( xxxf x += , n=40, [1;3], ε=10-4 
 

#include <iostream> 
#include <math.h> 
using namespace std; 
 
int main() 
{ 
 int n,i; 
 float z1,a,b,z2,z,dx,x,dz,zt; 
 cout<<"a="; 
 cin>>a; 
 cout<<"b="; 
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 cin>>b; 
 cout<<"n="; 
 cin>>n; 
 z1=powf(a,a)*(1+logf(a)); 
 z2=powf(b,b)*(1+logf(b)); 
 z=(z1+z2)/2; 
 dx=(b-a)/n; 
 x=a; 
 for (i=1;i<n;i=i+1) 
 { 
  x=x+dx; z=z+powf(x,x)*(1+logf(x)); 
 } 
 z=z*dx; 
 zt=26; 
 dz=fabs(zt-z)/zt*100; 
 cout<<"miaxloebiti mnishvneloba z="<<z<<endl 
  <<"zusti mnishvneloba zt="<<zt<<endl 
  <<"cdomileba Dz="<<dz<<endl; 
 return 0; 
} 
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davalebis algoriTmi bloksqemis saxiT 

 
 dasawyisi 
 
 
 
 a, b, n
 
 

z1=aa*(1+lg a)  
 
 
 
 z2=bb*(1+lg b) 
 
 
 z=(z1+z2)/2
 
 
 

dx=(b-a)/n; x=a  
 
 
 

i=1; i<n; i+1  
 
 
 x=x+dx
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

z=z+xx*(1+lg x)

z=z*dx

dz=|zt-z|/zt*100

z, zt, dz 

dasasruli

 95 
 



 
variantebis cxrili 7.5 

 
d
av
al

eb
is

 
va
r
ia
nt

i 

integralqveSa 
funqcia f(x) 

ricxviTi 
amoxsnis 
meTodi 

monakvetebis 
(dayofis) 
ricxvi 

integrirebis 
intervali   

[a, b] 

sizuste 

ε 

1 
2ln x
x

 trapeciis 60 [1; 4] 410−  

2 2

1 1sin
x x

 
marTkuTxe-

debis 
50 [1: 2,5] 30,5 10−�  

3 (1 ln )xx x+  trapeciis 40 [1; 3] 410−  

4 cos x  trapeciis 60 0;
2
π⎡ ⎤

⎢ ⎥⎣ ⎦
 410−  

5 2sin x  trapeciis 60 0;
2
π⎡ ⎤

⎢ ⎥⎣ ⎦
 30,5 10−�  

6 sinxxe x  trapeciis 100 [0: 1] 410−

7 
2ln x

x
⎛ ⎞
⎜ ⎟
⎝ ⎠

 
marTkuTxe-

debis 
50 [1: 2,5] 410−  

8 xarctgx trapeciis 50 [0; 3] 30,5 10−�  

9 
2

1
9 x+

 marTkuTxe-
debis 

100 [0; 2] 510−  

10 2cosxe x  trapeciis 60 [ ]0;π  410−  

11 
3

3
x

x+
 

marTkuTxe-
debis 

80 [1; 2] 40,5 10−�  

12 
3ln x

x
⎛ ⎞
⎜ ⎟
⎝ ⎠

 trapeciis 50 [1; 2] 410−  

13 
2

x xe ex
−⎛ ⎞−

⎜ ⎟
⎝ ⎠

 
marTkuTxe-

debis 
50 [0; 2] 410−  

14 2 sin 2x x  trapeciis 100 [1; 2] 410−

15 4 23 2
x

x x+ +
 trapeciis 50 [1; 2] 30,5 10−�  

 
 
S e n i S v n a  : miTiTebuli sizuste mocemul samuSaoSi ar 
gamoiyeneba 
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pirvelyofili funqciis ( ) ( )F x f x dx= ∫  gamoTvlisaTvis saWiro 

gamosaxuleba moyvanilia 5. 7 cxrilSi. 
 

                                 cxrili 7.51 

d
av
al

eb
is

 
va
r
ia
nt

i 
 

pirvelyofili funqcia 

( ) ( )F x f x dx= ∫  

d
av
al

eb
is

 
va
r
ia
nt

i 
 

pirvelyofili funqcia 

( ) ( )F x f x dx= ∫  

1 
3ln
3

x
 9 2ln 9x x+ +  

2 
1cos
x

⎛ ⎞
⎜ ⎟
⎝ ⎠

 10 
1 1 1cos 2 sin 2
2 10 5

xe x⎛ ⎞+ +⎜ ⎟
⎝ ⎠

x  

3 xx  11 ( )
3

23 9 27 ln 3
3 2
x x x x− + − +  

4 sin x  12 ( )3 21 4ln 6ln 6ln 3
8

x x x− + + +  

5 
sin 2

2 4
x x

−  13 xchx shx−  

6 ( )( )sin 1 cos
2

xe x x x+ − x  14 
22 1cos 2 sin 2
4 2

x xx x−
− +  

7 ( )21 ln 2ln 2x x
x

− + +  15 
2

2

1 1ln
2 2

x
x

⎛ ⎞− −
⎜ ⎟+⎝ ⎠

 

8 ( )2 1
2

arctg x x+ −
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laboratoriuli samuSao 6 

 
erTganzomilebiani masivebis damuSaveba 

 
samuSaos mizani: masivebTan praqtikuli muSaobis gacnoba, masivebis 
Setana-gamotanis Taviseburebebis gaTvaliswineba, cikluri struq-
turis programis organizacia programirebis xerxebis gamoyenebiT. 
 
 

davaleba damoukidebeli momzadebisaTvis 
 

1. programirebis enis Sesabamisad masivis ganzomilebis aRweris 
xerxebi; 

• masivebis Setana-gamotanis xerxebi, programirebis konkre-
tuli enisaTvis jamisa da namravlis dagrovebis xerxebis 
realizacia; 

• Sedegebis damaxsovreba, masivis elementebidan udidesi da 
umciresi mniSvnelobs elementebis moZebna; 

2. davalebis Sesabamisi algoriTmis damuSaveba; 
3. amocanis amoxsnis programis Sedgena; 
4. programis amonaxsnis Semowmeba. 

 
 
 

d a v a l e b a  
 

SeimuSaveT masivi, gamoTvaleT misi elementebis raodenoba  da 
am elementebis jami. 

 
 
 
 

 
davalebis Sesrulebis magaliTi 

 

 
#include <iostream> 
#include <math.h> 
#include <iomanip> 
using namespace std; 
 
int main() 
{ 
 const int j=12; 
 double X[j]; 
 double y=0; 
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 for (int i=1;i<13;i++) 
 { 
  cout<<"X("<<i<<")="; 
  cin>>X[i]; 
  y=y+X[i]; 
 } 
 for (i=0;i<12;i+=3) 
 
 cout<<setw(10)<<X[i+1]<<setw(10)<<X[i+2]<<setw(10)<<X[i+3]<<endl; 
 
 cout<<endl; 
 cout<<"masivis elementebis jami Y="<<y<<endl 
  <<"masivis elementebis raodenoba i="<<i-1<<endl; 
 return 0; 
} 
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davalebis algoriTmi bloksqemis saxiT 

 
 
 
 

dasawyisi 

i=1;i<13;i+1 

x[i] 

y=y+x[i] 

x[i], y, i 

dasasruli 
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variantebis cxrili 7. 6 

  
d
av
al

eb
is

 
va
r
ia
nt

i 

masivi moqmedeba 
piroba da 
SezRudva 
(sazRvrebi) 

1.  X(100) gamoTvaleT  X masivis 
elementebis raodenoba da jami 

0 1ix≤ ≤  

2.  A(80) 
gamoTvaleT  A masivis 
elementebis saSualo 
ariTmetikulis mniSvneloba 

0a >i  

3.  X(70) 
gadawereT  X masivis elementebi 
Y masivSi da daTvaleT 
elementebis raodenoba 

1 1x− ≤ ≤i  

4.  B(50) 
gansazRvreT  B masivis 
maqsimaluri elementi da misi 
rigiTi nomeri 

0x >i  

5.  C(40) 
gansazRvreT  C masivis 
minimaluri elementi da misi 
rigiTi nomeri 

0x <i  

6.  D(80) 
ipoveT  D masivis maqsimaluri da 
minimaluri elementebi da 
SeucvaleT adgilebi 

_ 

7.  Y(20) 
gamoTvaleT  Y masivis 
elementebis geometriuli 
mniSvneloba 

_ 

8.  Z(30) 
R masivSi moaTavseT Z masivis 
jer dadebiTi, Semdeg ki 
uaryofiTi  elementebi  

_ 

9.  N(50) gansazRvreT N masivis samis 
jeradi elementebis jami 

3 3i in n• =  

10.  X(N) gamoTvaleT  X masivis 
elementebis raodenoba da jami 

0, 30ix N> ≤  

11.  A(N) ipoveT A masivis elementebis 
saSualo geometriuli 

0, 50ia N> <  

12.  X(N) gadawereT  Y masivSi  X masivis 
dadebiTi elementebi mimdevrobiT 

0, 40ix N> ≤  
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                                            cxrili 7. 6-is gagrZeleba 
 

13.  X(N) 

gadawereT mimdevrobiT  X 
masivis dadebiTi elementebi Y 
masivSi, xolo uaryofiTi 
elementebi ki Z masivSi 

40N ≤  

14.  B(K) 
gansazRvreT  B masivis  
maqsimaluri elementi da misi 
rigiTi nomeri 

0, 40x K< ≤  

15.  C(K) 
gansazRvreT C masivis 
minimaluri elementi da misi 
rigiTi nomeri 

1 1,x K 20i− ≤ ≤ ≤  
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laboratoriuli samuSao 7 
 

Cadgmuli ciklebis struqturiT algoriTmebis programireba 
 

 
samuSaos mizani: Cadgmuli ciklebis struqturis algoriTmizaciisa 
da programirebis Seswavla. 
 

davaleba damoukidebeli momzadebisaTvis 
 

unda icodeT: 
1. Cadgmuli ciklebis struqturis gamoTvlis organizacia; 

• programirebis enis saSualebebi Cadgmuli ciklebis 
struqturis organizaciisaTvis; 

• programirebis xerxebi mocemuli sizustiT ganszRvruli 
integralis gamosaTvlelad; 

2. davalebis amosaxsnelad Sesabamisi algoriTmis damuSaveba; 
3. davalebis amosaxsnelad programis Sedgena; 
4. programis amonaxsnis Semowmeba. 

 
 

d a v a l e b a  
 

gamoTvaleT mocemuli ε sizustiT gansazRvruli integralis 

 mniSvneloba. ∫
b

a

dxxf )(

 
 

davalebis Sesrulebis magaliTi 
 
 

∫ +⋅⋅+
=

b

a

dx
kxk

xz 2

2

cos21
sin , sizustiT ε; a=0; b=π; k=0.5. 

 
 

#include <iostream> 
#include <math.h> 
using namespace std; 
 
int main() 
{ 
 double a,b,eps,z3,n,z4,z2,x,z1,Dx,delta; 
 cin>>a; 
 cin>>b; 
 cin>>eps; 
 const double k=0.5,zt=3.141592/2; 
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 n=5; 
 z1=0; 
 z3=powf(sin(a),2)/(1+2*k*cos(a)+k*k); 
 z4=powf(sin(b),2)/(1+2*k*cos(b)+k*k); 
 z3=(z3+z4)/2; 
loop: 
 z2=z3; 
 Dx=(b-a)/n; 
 x=a; 
 for(int i=1;i<n-1;i++) 
 { 
  x=x+Dx; 
     z2=z2+powf(sin(x),2)/(1+2*k*cos(x)+k*k); 
 } 
 z2=z2*Dx; 
 cout<<"N="<<n<<endl 
  <<"Z2="<<z2<<endl; 
 delta=fabs(z1-z2); 
 z1=z2; 
 n=2*n; 
 if (delta>eps) 
  goto loop; 
 cout<<"miaxloebiTi mnishvneloba Z="<<z2<<endl 
  <<"zusti mnishvneloba Zt="<<zt<<endl 
  <<"absoluturi cdomileba"<<fabs(z2-zt)<<endl; 
 return 0; 
} 
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davalebis algoriTmi bloksqemis saxiT 

 
 

 
 
 
 
 
 

dasawyisi 

a, b, e 

n=5 

z1=0 

( ) ( )
22

bfafz +
=  

n
abx −

=Δ  

x=a 

i=1: n-1; i+1 

x=x+Dx 

)(xfzz +=  

 

d=|z1-z2| 

z1=z2 

n=2n 

d>e ki

xzz Δ⋅= 22  

Dz=|zT-z2| 

z2, zT, D 

dasasruli 
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variantebis cxrili 7. 7 
 

d
av
al

eb
is

 
va
r
ia
nt

i 
integralqveSa 
funqcia f(x) 

ricxviTi 
amoxsnis 
meTodi 

monakveTebis 
(dayofis) 
ricxvi 

integrirebis 
intervali   

[a, b] 

sizuste 

ε 

1 
2ln x
x

 trapeciis 60 [1; 4] 410−  

2 2

1 1sin
x x

 
marTkuTxe-

debis 
50 [1: 2,5] 30,5 10−�  

3 (1 ln )xx x+  trapeciis 40 [1; 3] 410−  

4 cos x  trapeciis 60 0;
2
π⎡ ⎤

⎢ ⎥⎣ ⎦
 410−  

5 2sin x  trapeciis 60 0;
2
π⎡ ⎤

⎢ ⎥⎣ ⎦
 30,5 10−�  

6 sinxxe x  trapeciis 100 [0: 1] 410−

7 
2ln x

x
⎛ ⎞
⎜ ⎟
⎝ ⎠

 
marTkuTxe-

debis 
50 [1: 2,5] 410−  

8 xarctgx trapeciis 50 [0; 3] 30,5 10−�  

9 
2

1
9 x+

 marTkuTxe-
debis 

100 [0; 2] 510−  

10 2cosxe x  trapeciis 60 [ ]0;π  410−  

11 
3

3
x

x+
 

marTkuTxe-
debis 

80 [1; 2] 40,5 10−�  

12 
3ln x

x
⎛ ⎞
⎜ ⎟
⎝ ⎠

 trapeciis 50 [1; 2] 410−  

13 
2

x xe ex
−⎛ ⎞−

⎜ ⎟
⎝ ⎠

 
marTkuTxe-

debis 
50 [0; 2] 410−  

14 2 sin 2x x  trapeciis 100 [1; 2] 410−

15 4 23 2
x

x x+ +
 trapeciis 50 [1; 2] 30,5 10−�  

 
 
S e n i S v n a  : miTiTebuli sizuste mocemul samuSaoSi ar 
gamoiyeneba 
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laboratoriuli samuSao 8 
 

m a t r i c i s  d a m u S a v e b a  

 
samuSaos mizani: matricebis dasamuSaveblad Cadgmuli ciklebis 
gamoyeneba, algoriTmizaciisa da programirebis Seswavla, codnis 
ganmtkiceba. 
 

davaleba damoukidebeli momzadebisaTvis 
 

unda icodeT: 
1. Cadgmuli ciklebis organizaciis wesi matricis elementebis 

dalagebis (daxarisxebis) gaTvaliswinebiT; 

• Cadgmuli ciklebis struqturaSi programirebis xerxebis 
gamoyenebis wesebi; 

• programirebis enis Sesabamisad matricis elementebis Setana-
gamotanis xerxebi; 

2. davalebis Sesabamisi algoriTmis damuSaveba; 
3. amocanis amoxsnis programis Sedgena; 
4. sawyisi monacemebisaTvis programis muSaobis sisworis Semowmeba.  

 
 

d a v a l e b a  
 

daamuSaveT davalebiT gaTvaliswinebuli matrica,  amobeWdeT 
Sedegebi da sawyisi matrica.  

 
 

davalebis Sesrulebis magaliTi 
 

gamoTvaleT matricis dadebiTi elementebis raodenoba. 
 

#include <iostream> 
#include <math.h> 
using namespace std; 
 
int main() 
{ 
 double A[20][10]; 
 int N,M,k; 
 cin>>N 
     >>M;  

k=0; 
 for(int i=1;i<=N;i++) 
 { 

for (int j=1;j<=M;j++) 
  { 
   cout<<"A("<<i<<","<<j<<")="; 
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   cin>>A[i][j]; 
  } 
 } 
 for(i=1;i<=N;i++) 
 { 

for(int j=1;j<=M;j++) 
  { 
   if (A[i][j]>=0) 
   { 
    cout<<A[i][j]<<endl; k++; 
   } 
   else 
   { 

cout<<"dadebiti elementebis raodenoba k="<<k<<endl; 
       } 
  } 
 } 
 return 0; 
} 
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davalebis algoriTmi bloksqemis saxiT 

dasawyisi 

N, M 

k=0

i=1; i<=N; i+1

 

i=1; i<=N; i+1

A[i][j] 

k=k+1

A[i][j]>0 

A[i][j] 

i=1; i<=N; i+1

i=1; i<=N; i+1

k 

dasasruli 
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variantebis cxrili 7.8 
 

d
av
al

eb
is

 
va
r
ia
nt

i matricis 
saxeli 

da 
zomebi 

moqmedeba 
pirobebi da 
sazRvrebi 

1.  A(10, 15) 

gamoTvaleT da daimaxsovreT 
matricis TiToeuli svetis 
dadebiTi elemen-tebis raodenoba 
da jami   

0ija >  

2.  A(N, M) 
gamoTvaleT da daimaxsovreT 
matricis ToToeuli striqonis 
elementebis raodenoba da jami 

20
15

N
M

≤
≤

 

3.  B(N, N) 

gamoTvaleT matricis mTavari 
diagona-lis zemoT da qvemoT 
mdgomi ele-mentebis raodenoba 
da jami 

12N ≤  

4.  C(N, N) 
gamoTvaleT mTavari diagonalis 
zemoT mdgomi elementebis 
raodenoba da jami 

0

12
ijc

N

>

>
 

5.  D(K, K) 
matricis uaryofiTi elementebis 
adgilze CawereT nulebi da 
dabeWdeT zogadi saxiT 

10K ≤  

6.  D(10, 10) 

matricis uaryofiTi elementebis 
adgilze CawereT nulebi, xolo 
dadebiTi elementebis adgilze 
ki erTianebi. dabeWdeT qveda 
samkuTca matrica 

 

7.  F(N, M) 

moZebneT matricis TiToeuli 
striqonis maqsimaluri da 
minimaluri elementebi da maT 
adgilze CawereT Sesabamisad 
striqonis pirveli da bolo 
elementi. dabeWdeT matrica. 

20N ≤
10M ≤

 

8.  F(10, 8) 

dabeWdeT mTavari elementebis 
diago-nali da mis zemod mdgomi 
diagonali. Sedegebi moaTavseT 
or striqonSi 

 

9.  N(10, 10) 

ipoveT mTelricxva matricis 
TiToeuli striqonis im 
elementebis ricxvi, romlebic 
xuTis jeradia da amoarCieT 
udidesi  

5ijn
n∗ =

5 ij  
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cxrili 7. 8 –is gagrZeleba 
 

10.  N(10,10) 

N matricis dadebiTi 
elementebisagan awarmoeT matrici 
M(10, KMAX), mis striqonebSi 
elementebi moaTavseT 
mimdevrobiT, sadac KMAX –
matricis dadebiTi elementebis 
maqsimaluri ricxvia. gamotovebul 
elementebis adgilze CawereT 
nulebi da dabeWdeT orive 
matrici. 

 

11.  P(N, N) 

moZebneT matricis TiToeul stri-
qonSi udidesi elementi da 
adgili SeucvaleT mTavari 
diagonalis elementebTan. 
dabeWdeT miRebuli matrici. 

15N ≤  

12.  R(K, N) 
moZebneT matricis udidesi da 
umciresi elementi SeucvaleT 
adgilebi. 

20
10

K
N

≤
≤

 

13.  S(25, 8) 

matricis pirvel 24 striqonsa da 
7 svetSi SeitaneT sawyisi 
monacemebi. gamoTvaleT TiToeuli 
striqonis elementebis saSualo 
ariTmetikuli mniSvneloba da 
CawereT me-8-e svetSi, gamoTvaleT 
aseve TiToeuli svetis 
eelementebis saSualo 
ariTmetikuli mniSvneloba da 
CawereT 25-e striqonSi. dabeWdeT 
miRebuli matrici. 

 

14.  T(N, M) 

moZebneT striqoni udidesi da 
umciresi elementebis jamiT. 
dabeWdeT moZebnili striqoni da 
misi elementebis jami. 

20N ≤
15M ≤

 

15.  V(15, 10) 

matricis TiToeuli striqonis 
elementebi daalageT zrdis 
mixedviT. dabeWdeT miRebuli 
matrici. 
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laboratoriuli samuSao 9 
 

dialoguri programis damuSaveba 

 
samuSaos mizani: dialoguri tipis amocanebis algoriTmizaciisa da 
programirebis siaxleebis,  Setana-gamotanis operaciebis Taviseburobebis 
codna; dialogur programebSi momxmareblis Setyobinebis analizisa da 
gadawyvetilebis miRebis xerxebis floba. 
 
unda icodes: 
 

1. dialoguri programebis saxeebi; 

• momxmareblis pasuxebis analizis xerxebi; 

• simboluri striqonebis Sedarebis xerxebi, maTgan wvestriqonis 
gamoyofa;simboluri informaciis gardaqmnis xerxebi; 

2. davalebis Sesabamisi algoriTmis damuSaveba; 
3. davalebis amoxsnis programis Sedgena; 
4. programis testuri variantisa da sawyisi monacemebis momzadeba. 
5.  

d a v a l e b a  
 

SeadgineT dialoguri programa moswavlis codnis Ssafaseblad 
 
 

davalebis Sesrulebis magaliTi 
 

SeadgineT programa, romelic Seamowmebs  moswavlis codnas, mTeli 
mTeli ricxvebis gamravlebaze. mTeli ricxvebia N x M, sadac  N da  M  
Rebuloben mniSvnelobebs diapazonidan (0,  20). kiTxvebis raodenobaa 10. 
programam unda Seamowmos pasuxis siswore. Tu pasuxi sworia gamoitanos 
Setyobineba “sworia” da momdevno  SekiTxva. Tu pasuxi swori ar aris , 
maSin gamoitanos SekiTxva “arasworia”, xelaxla upasuxos kiTxvas da 
daabrunos igive SekiTxva. moswavlis Sefaseba moxdes Semdegnairad: 
o Tu pirvelive cdaze swori pasuxi 10-ze naklebi ar aris Sefaseba= “5”; 
o Tu pivelive cdaze swori pasuxi 8-ze naklebi ar aris Sefaseba = “4’; 
o Tu pivelive cdaze swori pasuxi 6-ze naklebi ar aris Sefaseba = “3’; 
o yvela sxva SemTxvevaSi Sefaseba =”2” 

 
 

#include <iostream> 
#include <math.h> 
using namespace std; 
 
int main() 
{ 
 int M,N,m,n,k; 
 n=1; 
 k=0; 
 for(int i=1;i<=5;i++) 
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 {for(int j=1;j<=4;j++) 
  { 
loop: 
   M=i*3; 
   N=j*4; 
   cout<<"kitxva "<<n<<endl 
    <<M<<"*"<<N<<"="; 
   cin>>m; 
   k+=1; 
   if(m= =(M*N)) 
   { n+=1; 
   }else 
    goto loop; 
   if(n= =11) 
   { if(k= =10) 
     cout<<"5"<<endl; 
    else{ 
     if(k= =11||k= =12) 
      cout<<"4"<<endl; 
     else{ 
      if(k= =13||k= =14) 
       cout<<"3"<<endl; 
      else 
       cout<<"2"<<endl; 
     } 
    }return 0; 
   } 
  } 
 }return 0; 
} 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 113 
 



davalebis algoriTmi bloksqemis saxT 
 

dasawyisi 

ki 
n=1; k=0 k=10 

5 ara
i=1; i<=5; i+1 

k=11 
an 

ki 

j=1; j<=4; j+1 
k=12

 
 
 
 
 

 
 
 
 
 

M=i*3; N=j*4 

m

k=k+1 

m=M*N 

4 

ara

k=13 
an 

ki 

k=14

3 

ara

2 

ki

dasasruli 

n=n+1ara 

kin=11 
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laboratoriuli samuSao 10 
 

monacemTa failuri struqturis damuSaveba 
 
 

samuSaos mizani: monacemTa failuri struqturis algoriTmizaciisa da 
programirebis siaxleebis floba; failis struqturis daproeqteba, 
failSi monacemebis Setana da failidan monacemebis wakiTxva. 
 
 
unda icodes: 

1. monacemTa failuri struqturis ZiriTadi terminologia; 

• faili da misi struqtura, fizikuri da logikuri Canaweri, 
Canawerebi formatiT da uformatod, SeRwevadobis meTodebi; 

• mimdevrobiTi failis damuSavebisaTvis programirebis enis 
SesaZleblobebi: failSi monacemebis Cawera, failidan 
monacemebis wakiTxva, failSi Canawerebis damateba, Canawerebis 
Sesworeba da a. S. 

2. davalebis Sesabamisi algoriTmis damuSaveba; 
3. amocanis amoxsnis programis Sedgena; 
4. programis testuri variantisa da sawyisi monacemebis momzadeba. 

 

 
d a v a l e b a  

 
SeadgineT programa studentis mier sesiebze Cabarebuli sagnebis  Sesaxeb 

 
failis struqtura: jgufis nomeri,studentis gvari, xuTi sagnis Sefaseba, 
Canaweris raodenoba 25. 

 
davalebis Sesrulebis magaliTi 

 
mimdinare Canaweris misaRebad programaSi moaxdineT moTxovna, 

ekranidan operatiul mexsierebaSi informaciis morigi nakadis Setanaze. 
amisaTvis isargebleT algoriTmuli enis C++-is Cveulebrivi Setana-
gamotanis operatorebiT. monacemTa miRebuli striqoni CawereT failSi 
pirvel Canawerad. amisaTvis gamoiyeneT failSi monacemebis Caweris 
operatori, ris Semdegac isev moiTxovT ekranidan operatiul 
mexsierebaSi meore striqonis Setanas da moaxdenT mis failSi Caweras. es 
procesi -ekranidan monacemis Setana da failSi Cawera-gaagrZeleT manam, 
sanam ekranze ar gamoitaneba monacemebis Setanis DdamTavrebis niSani. 
failSi Canawerebis raodenobis dasaTvlelad gamoiyeneT mTvleli, 
romlis mniSvneloba failSi yoveli striqonis Caweris Semdeg gaizrdeba 
1-iT. failis Seqmnis Semdeg, SemowmebisaTvis moaxdineT failis 
Canawerebis wakiTxva da maTi ekranze gamotana. 
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#include <fstream.h> 
#include <iomanip.h> 
 
void main() 
{ 
 char jgufi[4],gvari[20],nishani[5],ind,ind1; 
 fstream myfile; 
 myfile.open("nishnebi.txt",ios::out); 
 cout<<"sheitanet jgufis nomeri: "; 
 cin>>jgufi; 
 myfile<<jgufi; 
loop: 
 cout<<"sheitanet studentis gvari: "; 
 cin>>gvari; 
 cout<<"sheitanet studentis nishnebi: "<<endl; 
 for(int i=1;i<6;i++) 
 { 
  cout<<i<<"-e gamocdis nishani: "; 
  cin>>nishani[i]; 
 } 
 myfile<<endl<<'\t'<<gvari<<'\t'<<nishani[1]<<'\t'<<nishani[2]<<'\t'<<nishani[3]<
<'\t'<<nishani[4]<<'\t'<<nishani[5]; 
 cout<<"kidev gsurt monacemebis shetana (y/n)? "; 
 cin>>ind; 
 if(ind=='y'||ind=='Y') 
 {  

cout<<"gsurt jgufis nomris shecvla (y/n)? "; 
  cin>>ind1; 
  if(ind1=='y'||ind1=='Y') 
  {  

cout<<"sheitanet jgufis nomeri: "; 
   cin>>jgufi; 
   myfile<<endl<<jgufi; 
  } 
                        goto loop; 
 } 
 myfile.close(); 
} 
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