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Sesavali 

programirebis ena C damuSavebul da realizebul iqna 1972 wels 

AT&T Bell Laboratories  firmis TanamSromlis denis riCis mier. ena 

sakmaod moqnili da kompaqturia, amdenad igi swrafad gadaiqca 

programirebis erT-erT saWiro da popularul enad. mizanSewonilia 

aRvniSnoT C enis zogierTi Rirseba: 

C – Tanamedrove enaa. igi moicavs im mmarTvel konstruqciebs, 

romelic rekomendebulia Teoriuli da praqtikuli programi-

rebisaTvis.  misi struqtura xels uwyobs programists, gamoiyenos 

Tavis samuSaoSi daRmavali proeqtireba, struqturuli programireba 

da modulebis bijuri damuSaveba. aseTi midgomis Sedegia saimedo da 

advilad wasakiTxi programa. 

C – efeqturi enaa. misi struqtura saSualebas iZleva saukeTesod 

iqnas gamoyenebuli Tanamedrove egm-is SesaZleblobebi. 

C – mobiluri enaa, rac niSnavs rom erTi gamoTvliTi sistemi-

saTvis C enaze dawerili programa, umniSvnelo cvlilebebiT an cvli-

lebebis gareSe SeiZleba gadatanil iqnas sxva sistemaze. 

C – mZlavri da moqnili enaa. magaliTad, UNIX  operaciuli 

sistemis didi nawili, aseve programirebis sxva enebis kompilatorebi 

da interpretatorebi dawerilia C enaze. garda amisa C enaze 

dawerili programebi gamoiyeneba fizikuri da teqnikuri problemebis 

gadasawyvetad. 

 C – moxerxebuli enaa. igi sakmaod struqturirebulia, amdenad 

mxars uWers programirebis karg stils.  

C ena kompaqturi da efeqturi programebis miRebis saSualebas 

iZleva da amasTan, es programebi advilad SesaZlebelia 

modificirebuli da adaptirebuli iqnan egm-is axal modelebze.  

cnobilia, rom programirebis enebs, rogoricaa C++, Java, C#, UML  da 

a.S. aqvs  C  enis semantika.  
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I Tavi. martivi monacemTa tipebi. enis operatorebi. 

1.1. algoriTmis aRweris ena, enis sintaqsi, semantika. 

 translatori, kompilatori, interpretatori 

nebismieri amocanis gadawyveta gulisxmobs garkveuli moqme-

debebis Sesrulebas. moqmedebaTa anu brZanebaTa sasrul mimdevrobas, 

romlis zustad Sesrulebis SemTxvevaSi, mocemul sawyis monacemebze 

dayrdnobiT, aRweven winaswar dasaxul mizans.  

arsebobs algoriTmis aRweris sxvadasxva xerxebi: sityvieri 

aRwera, anu misi aRwera nebismier bunebriv enaze; grafikuli aRwera, 

anu geometriuli figurebis (blokebis) gamoyenebiT, rodesac 

TiToeul bloks Seesabameba moqmedeba, xolo moqmedebaTa mimdevroba 

miTiTebulia mimarTuli isrebis saSualebiT. Tu ki algoriTmis 

Sesruleba unda xdebodes kompiuterze, maSin igi unda iyos aRwerili 

daprogramebis romelime enaze. am SemTxvevaSi algoriTms uwodeben 

programas.  

 nebismieri informacia Caiwereba kompiuterSi e.w. orobiTi kodis 

saSualebiT: 1-ebisa da 0-ebis erTobliobiT. imisaTvis, rom 

algoriTmis Sesruleba SeiZlebodes kompiuterze, igi unda iyos 

Cawerili kompiuterisaTvis gasageb enaze (e.w. manqanur enaze, romelic 

yoveli tipis kompiuterisTvis gansxvavebulia da damokidebulia mis 

aparatul nawilze). pirveli programebi iqmneboda orobiT kodSi: 

monacemebi, (ufro sworad, maTi misamarTebi) da operaciebic 

(brZanebebi, romlebic sruldeboda monacemebze) warmodgenili iyo   

0-ebisa da 1-ebis kombinaciiT. cxadia, rom programistisTvis es iyo 

rTuli amocana. daprogramebis enebis ganviTarebis Semdeg etapze 

Seiqmna asembleri. am enaSi programists SeeZlo manqanuri brZanebebis 

kodebis nacvlad am brZanebebis dasaxelebis gamoyeneba (inglisuri 

enis abreviaturebis gamoyeneba, magaliTad ADD, SUB da sxva),  ufro 

metic, monacemebis damisamarTeba xdeboda ara mexsierebis ujredis 

misamarTis miTiTebiT, aramed am monacemebis dasaxelebis miTiTebiT 

(Semovida cvladis saxelis – identifikatoris – cneba). asemblerSi 
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iyo SesaZlebeli agreTve mudmivebis gansazRvrac. cxadia, rom 

asemblerze daweril programas kompiuteri uSualod ver 

Seasrulebda, programa jer unda yofiliyo gadayvanili manqanur 

enaze. aseTi mTargmneli – specialuri programaa, romelsac 

translatori ewodeba. asembleris translators aseve asembleri 

ewodeba. 

 Semdeg etapze Seiqmna uamravi daprogramebis ena (algoriTmuli 

ena, radganac igi gankuTvnili iyo algoriTmis Casawerad). es enebi 

iyenebdnen inglisuri enis sityvebis garkveul marags da iyvnen ufro 

gasagebi algoriTmis garCevis TvalsazrisiT. yovel enas Tavisi 

daniSnuleba hqonda. magaliTad, FORTRAN (FORmula TRANslating), 

Seqmnili 1956 wels, gankuTvnilia gamoTvliTi amocanebis 

daprogramebisTvis; Cobol – biznesis sferoSi programirebisTvis; Lisp, 

Prolog – funqcionaluri da logikuri programirebisTvis; ?, ?++ - 

sistemuri programuli uzrunvelyofis SeqmnisTvis; DHTML, Perl, ASP, 

PHP – Web-programirebisTvis; zogi enis Seqmnis mizani iyo 

programirebis swavleba: Pascal, Basic; cnobilia monacemTa bazebis 

marTvis enebi – SQL, PL/SQL.  mogvianebiT TiToeuli enis ganviTarebam 

bevri maTgani ufro farTo daniSnulebis enebad aqcia, vidre es 

Tavdapirvelad iyo gaTvaliswinebuli.   

 algoriTmul enaze dawerili programa agreTve unda iTargmnos 

manqanur enaze. amisaTvis ZiriTadad gamoiyeneba kompilatori da 

interpretatori. orive SemTxvevaSi am programa-mTargmnelebs 

gadahyavT maRali donis algoriTmul enaze dawerili programa – 

sawyisi moduli – manqanuri brZanebebis sistemaSi. kompilatori da 

interpretatori gansxvavdebian Tavisi muSaobis TvalsazrisiT. 

 kompilatori “kiTxulobs” programas mTlianad da axdens mis 

gadayvanas orobiT kodSi, ris Sedegadac iqmneba e.w. obieqturi 

moduli (es ki ukve manqanur kodebSi Cawerili programaa, magram misi 

uSualo Sesruleba jer ver xerxdeba, radganac sawyis modulSi 

SeiZleba iyos mimarTva sxva modulebze, magaliTad standartul 
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funqciebze). obieqturi modulis damuSavebis Semdeg bijze iqmneba 

CasatvirTi moduli (mas qmnis sistemuri programa kavSirebis 

redaqtori). CasatvirTi moduli – es aris programuli moduli, 

romlis uSualo Sesruleba kompiuters ukve SeuZlia. kidev erTi 

sistemuri programa – CamtvirTveli -  uzrunvelyofs CasatvirTi 

modulis gadatanas operatiul mexsierebaSi, sadac xdeba programis 

Sesruleba.  

 interpretatori ki Targmnis programis TiToeul winadadebas da 

axdens mis Sesrulebas. interpretatoris naklia muSaobis SedarebiT 

dabali siCqare da isic, rom programis yoveli Sesrulebis dros man 

unda imuSaos. samagierod, interpretatoris saSualebiT ufro 

advilia programis gamarTva – programis teqstSi Secdomebis Zieba.  

 kompilatoris dadebiTi mxarea is, rom igi gacilebiT 

swrafqmedia da isic, rom erTxel Seqmnili obieqturi moduli (Tu 

sawyisi moduli ar Secvlila) SeiZleba gaeSvas bevrjer sxvadasxva 

monacemebisTvis da kompilatoris Careva am procesSi ukve saWiro ar 

aris.  

 yoveli maRali donis daprogramebis ena xasiaTdeba Semdegi 

komponentebiT: anbani, sintaqsi da semantika. anbani aris im da 

mxolod im simboloebis erToblioba, romelTa gamoyenebac 

daSvebelia mocemuli enis winadadebebis asagebad. sintaqsi aris 

mocemuli enis winadadebebis agebis wesebis erToblioba. semantika ki 

niSnavs enis sworad agebuli winadadebebis aRqmis wesebis 

erTobliobas.  

  

1.2. daprogramebis C enis Sesavali 

 daprogramebis ena C iRebs Tavis sawyisebs ori enidan: B  da 

BCPL. BCPL-is avtorma martin riCardsma 1967 wels Seqmna ena 

sistemuri programebis da kompilatorebis daprogramebisTvis. 1970 

wels ken tompsonma gamoiyena daprogramebis ena B operaciuli 

sistema UNIX erT-erTi pirveli versiis Sesaqmnelad.  
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C iTvleba sistemuri programirebis enad, aRiareba moipova, 

rogorc UNIX operaciuli sistemis enam. dReisaTvis praqtikulad 

yvela ZiriTadi operaciuli sistema dawerilia C-ze da/an C++-ze. C-s 

uwodeben saSualo donis daprogramebis enas, radganac masSi 

ganxorcielebulia maRali donis algoriTmuli enebis yvela 

saukeTeso Tviseba da kompiuteris aparaturasTan uSualo wvdomis 

SesaZlebloba, magaliTad, TiToeul bitze wvdoma (rac, Cveulebriv, 

SesaZlebelia asemblerze daprogramebisas).  

enis pirveli aRwera – denis riCis da braian kerniganis wigni 

“The ‘C’ Programming Language” – gamovida 1978 wels, da didi xnis 

manZilze es iyo enis erTaderTi aRwera (standarti). C-s 

upiratesobaTagan unda aRiniSnos, rom misi Sesruleba SesaZlebelia 

sxvadasxva arqiteqturis manqanebze, sxvadasxva operaciul sistemebSi. 

radganac C-s aqvs maRali donis algoriTmuli enis yvela 

damaxasiaTebeli komponenti, igi maleve gaxda popularuli agreTve 

rogorc gamoyenebiTi programirebis ena. C-s gamoyenebam sxvadasxva 

tipis kompiuterebze, rogorc amboben – sxvadasxva platformaze, 

gamoiwvia enis versiebis gaCena, rac xSirad uSlida programebis 

Tavsebadobas. amitomac, 1983 wels amerikis standartebis 

nacionalurma komitetma informaciis damuSavebisa da kompiuterebis 

dargSi daawesa teqnikuri komisia, romelsac daevala calsaxa da 

manqanur-damoukidebeli C-enis gansazRvra, anu standartis SemuSaveba. 

standarti sabolood damtkicebulia 1989 wels, xolo 1988 wels 

gamovida kerniganis da riCis wignis meore gamocema, romelSic 

aRwerilia C-s bolo versia. es versia cnobilia rogorc ANSI C da 

farTod gamoiyeneba msoflioSi. 

 80-ani wlebis dasawyisSi igive Bell Laboratory-Si bern 

straustrupis mier iyo SemoTavazebuli C-enis gafarToeba, romelsac 

Tavidan ewodeboda “C klasebiT” da romelic sinamdvileSi iyo axali 

obieqtze orientirebuli ena. mas mogvianebiT daerqva C++. C++-Si 

SesaZlebelia programireba C-s stilSic, obieqtze orientirebul 
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stilSic da orive stilSi erTdroulad. me-20 saukunis 90-iani 

wlebis dasawyisidan C++ gaxda msoflioSi erT-erTi yvelaze 

aRiarebuli ena. 

 
1.2.1. C-s anbani 

 1. inglisuri enis asoebi (mTavruli da patara asoebi 

gansxvavdebian)  

da qveda xazis simbolo  

 A B C D E F G H I J K L M N O P Q R S T U V W X Y Z 

 a b c d e f g h i j k l m n o p q r s t u v w x y z    _ 

 
2. arabuli cifrebi 

0 1 2 3 4 5 6 7 8 9 

 
3. specialuri simboloebi da ariTmetikuli operaciebis 

aRmniSvneli simboloebi 

     ,      .      ;     :    ?      '     !   |    /    \    ~    *    +    -   )   (   }  {   <   >   [   ]    #    %    &   ^    

« da sxva 

 
 4. gamyofi da mmarTveli simboloebi 

   esenia: Hhari, tabulaciis simboloebi, axal striqonze 

gadasvlis 

        simbolo da sxva 

  5. amas garda gamoiyeneba e.w. mmarTveli mimdevrobebi, anu 
simboloebis specialuri kombinaciebi. zogierTi maTgania: 

 \a (zari);     \b (erTi poziciiT dabruneba);      \t (horizontaluri 

tabulacia); 

 \n  (axal striqonze gadasvla);  \0  (nulovani simbolo);  

 \r (kursoris gadatana striqonis dasawyisSi)  da sxva. 
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1.2.2. identifikatori 

identifikatori – programuli obieqtis dasaxelebaa, romelic 

Sedgeba asoebis, cifrebisa da qveda xazis simboloebisagan. amasTan, 

identifikatori unda iwyebodes asoTi an qveda xazis simboloTi da 

ar unda iwyebodes cifriT. rogorc ukve aRiniSna, patara da 

mTavruli asoebi C-Si gansxvavdebian (magaliTad, aso a-s da aso A-s 

sxvadasxva orobiTi warmodgena aqvT kompiuteris mexsierebaSi). 

amitom identifikatorebi ab, Ab, aB da AB – 4 sxvadasxva 

identifikatoria. swori identifikatorebis magaliTebia: aBC1m2; _asd4 ; 

A9nm23L, xolo 1bn9mFG – identifikatoris araswori Caweraa. 

identifikatoris sigrZeze SezRudva ar aris. magram ANSI C 

standartis mixedviT ori identifikatori gansxvavebulia, Tu isini 

gansxvavdebian pirvel 32 simboloSi (anu, Tu ori identifikatoris 

pirveli 32 simbolo emTxveva, es erTi identifikatoria). C++-Si es 

SezRudva moxsnilia. 

 

1.2.3. rezervirebuli an momsaxure sityvebi 

 es aris is sityvebi, romlebic gamoiyeneba C-s programaSi. 

magaliTad, 

 while    double   int   struct    break   else   long   switch 

    register   char   return    void    case    float   if    sizeof 

    default    for    union   do  continue   enum   da sxva. 

 amas garda sxvadasxva kompilatorebi amateben rezervirebuli 

sityvebis garkveul raodenobas, rac dakavSirebulia im kompiuteris 

tipTan, romlisTvisac kompilatori Seiqmna. zogierTi am sityvebidan 

iwyeba qveda xazis simboloTi. magaliTad, _asm, _pascal, _near, _far da 

sxva. amitomac sjobs, rom programistis mier SerCeuli 

identifikatorebi ar iwyebodnen qveda xazis simboloTi. 

 programaSi identifikatori ar unda emTxvevodes rezervirebul 

sityvebs.  
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1.2.4. komentari C-Si 

 C-ze daweril programaSi SeiZleba gamoviyenoT komentari. 

komentari warmoadgens simboloTa erTobliobas, romelsac 

kompilatori ar aqcevs yuradRebas (ugulvebelyofs), anu ar amowmebs 

Caweris sisworeze da ar Targmnis. komentari iwyeba  simboloebiT /*  

da mTavrdeba simboloebiT */ . magaliTad,  /* this is the comment */. 

komentari SeiZleba Sedgebodes erTi an ramdenime striqonisagan. 

komentaris SigniT komentaris aRmniSneli simboloebis /* da */ 

gamoyeneba akrZalulia. magaliTad, Semdegi komentarebi Seicaven 

Secdomas: 

   /*   this is   /* the */   comment   */;   

 /*   this is  */  the */   comment   */;  

          /*   this is  */  the   /*  comment    */;   

 
 

1.3. daprogramebis C enis ZiriTadi cnebebi 

1.3.1. cvladi, mudmiva 

 C-s programaSi dasamuSavebuli monacemebi – ricxvebi, 

simboloebi, striqonebi, ricxvebis erToblioba da sxva ufro rTuli 

tipis monacemebi – warmoadgenen e.w. programul obieqtebs. Tu 

programuli obieqti programis bolomde unda inarCunebdes erTi da 

igive mniSvnelobas, mas mudmiva ewodeba. Tu ki programuli obieqtis 

mniSvneloba SeiZleba Seicvalos programis Sesrulebis dros, mas 

uwodeben cvlads. programuli obieqtebi programaSi warmodgenili 

arian TavianTi dasaxelebis (identifikatoris) meSveobiT.  

 
 

1.3.2. enis sabazo tipebi 

 C-enis yoveli cvladi unda iyos gamocxadebuli (aRwerili) mis 

gamoyenebamde. aRwera gulisxmobs rogorc imis miTiTebas, Tu 

rogoria es cvladi (magaliTad, mTeli ricxvia, namdvili ricxvia, 

simboloa), anu misi tipis miTiTebas, aseve misi identifikatoris 

miTiTebas. C-Si ganmartebulia 5 sabazo tipi: 
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  char – simboluri; 

  int – mTeli; 

  float – mcocavi wertiliT; 

  double – mcocavi wertiliT ormagi sizustis; 

  void – carieli sidide (romelsac ara aqvs mniSvneloba).   

 tipebi char da int  mTeli tipebia. isini gamoiyenebian mTeli 

ricxvebis Sesanaxad. marTalia, char-s ewodeba simboluri tipi, magram 

aq winaaRmdegoba ar aris. cnobilia, rom yoveli simbolo 

dakavSirebulia mTel ricxvTan – mis orobiT warmodgenasTan 

kompiuteris mexsierebaSi (kodTan). simboluri warmodgena gvWirdeba, 

rodesac simboluri informacia Segvaqvs klaviaturidan an gamogvaqvs 

ekranze (an printerze), xolo kompiuterSi simboloebi  Senaxulia 

kodebSi. simbolos gardaqmna kodSi da piriqiT xdeba avtomaturad. 

char tipi ikavebs mexsierebaSi 1 baits (8 bits). TiToeuli simbolos 

kodi moyvanilia cxrilSi ASCII, romelic kodebis standartuli 

cxrilia da moqmedebs mTels msoflioSi. magaliTad, simbolo-cifri 

‘0’  warmodgenilia kompiuterSi orobiTi ricxviT 00110000, rac 

Seesabameba aTobiT mniSvnelobas 48, e.i. simbolo ‘0’-is kodia 48 (ASCII 

cxrilis mixedviT). tipi char – niSniani tipia, misi cvlilebis 

diapazonia -128-dan  127-mde. 

 tipi int ikavebs mexsierebaSi 2 baits (16 bits) an 4 baits (32 bits), 

rac damokidebulia kompiuteris manqanuri sityvis sigrZeze (manqanuri 

sityva aris bitebis erToblioba, romelsac kompiuteri aRiqvams 

rogorc informaciis erTeuls da amuSavebs erTianad): 16-Tanrigian 

manqanebSi int ikavebs 2 baits,    32-TanrigianSi ki – 4 baits. ase rom, 

erTi da igive programa, romlis monacemebi mTeli tipisaa, SeiZleba 

sworad muSaobdes erT kompiuterze da arasworad meoreze. imisaTvis, 

rom moixsnas es uxerxuloba, C-Si SemoRebulia modifikatorebi long 

da short. short int  yovelTvis ikavebs 2 baits,  long int – 4 baits.  

 amas garda arsebobs kidev ori modifikatori: signed (niSniani) da 

unsigned (uniSno), romlebic gamoiyeneba int da char tipebTan. magaliTad, 
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signed short int aRwers niSnian mokle mTels, da misTvis gamoiyofa 

mexsierebis 2 baiti. tipebi char, int, float da double gaCumebis principiT 

arian niSnianebi. amitomac, wina magaliTSi moyvanili tipis aRwera 

SeiZleba SevamokloT: short int. metic, tipi int imdenad mniSvnelovania, 

rom bolo aRweraSi SeiZleba gamovtovoT int da vweroT marto short.  

 signed long int aris niSniani grZeli mTeli da misTvis gamoiyofa 

mexsierebis 4 baiti. eseTi tipis monacemi SegviZlia agreTve aRvweroT 

rogorc long int an long.  

 niSniani da uniSno mTelebs Soris gansxvaveba damokidebulia 

imaze, Tu rogori interpretacia aqvs mTeli ricxvis ufros bits. 

magaliTad, ricxvi +3-is warmodgena kompiuteris mexsierebaSi 

Semdegia: 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

me-
15 …….    .    . me-

4 
me-
3 

me-
2 

1-
li 

0-
ovani 
biti 

me-15 (ufrosi) biti - niSanTvisebis bitia, anu igi aCvenebs ricxvis 

niSans: Tu   me-15 bitSi weria 0 – ricxvi dadebiTia, Tu ki me-15 biti 

udris 1-s – ricxvi uaryofiTia. amitom ricxvis sididis Casawerad 

gamoiyeneba 15 biti (0-vanidan   me-14-mde). rodesac gamocxadebulia 

uaryofiTi mTeli ricxvi, kompilatori axdens e.w. damatebiTi kodis 

generirebas, romelic am uaryofiTi ricxvis kodia. magaliTad, 

uaryofiTi ricxvi -3 Caiwereba kompiuteris mexsierebaSi rogorc 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 

me-
15 …….    .    . me-

4 
me-
3 

me-
2 

1-
li 

0-
ovani 
biti 

ricxvi -3-is warmodgena miiReba Semdegnairad:  

+3-s warmodgenaSi 0-ebi icvleba 1-ebiT da, piriqiT, 1-ebi 0-ebiT 

(ris Sedegadac miiReba Sebrunebuli kodi); Semdeg ki umcros bits 

emateba 1. miRebuli orobiTi ricxvi (damatebiTi kodi) aris uaryo-

fiTi ricxvi -3-is warmodgena kompiuteris mexsierebaSi.  

rodesac ricxvis aRweraSi gamoiyeneba modifikatori unsigned, am 

ricxvis ufrosi biti ukve ar ganixileba rogorc niSnis maCvenebeli. 
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igi ganixileba rogorc ricxvis sididis Casawerad gamoyofili kidev 

erTi biti (anu ricxvis sididis Casawerad gamoiyeneba 16-ve biti), da 

maSin am ricxvis cvlilebis diapazoni iwyeba 0-dan da izrdeba 2-jer.  

tipebi float da double aRweren namdvil ricxvebs, amboben – 

ricxvebs “mcocavi wertiliT”. es niSnavs, rom xdeba ricxvis 

masStabireba wertilis gadacocebiT marcxniv an marjvniv. am dros 

ricxvis mniSvneloba rom ar Seicvalos, mas amravleben 10-is 

Sesabamis xarisxze (E=10). magaliTad,  

123.456789=1.23456789 * E+2= 12345678.9 * E-5. aq +2 da -5 aris 10-is 

xarisxebi. 

float ikavebs mexsierebaSi 4 baits, double ki – 8 baits. amasTan double 

tipis cvlads uwodeben “mcocavi wertiliT ormagi sizustis” 

cvlads, radganac misi wiladi nawilis Sesanaxad gamoiyofa 52 biti, 

xolo float tipis cvladis wilad nawils eTmoba 23 biti. 

double tipTan SeiZleba gamoviyenoT modifikatori long. long double 

mexsierebaSi ikavebs 10 baits. 

cxrilSi moyvanilia yvela SesaZlo tipi modifikatorebis 

sxvadasxva kombinaciebiT 

tipi zoma baitebSi 
(bitebSi) mniSvnelobaTa diapazoni 

char 1 (8) -128 - dan  +127-mde 
unsigned char 1 (8)   0 - dan +255-mde 
signed char 1 (8) -128 - dan  +127-mde 
int 2 (16) -32768 - dan +32767-mde 
unsigned int 2 (16)   0 - dan +65535-mde 
signed int 2 (16) -32768 - dan +32767-mde 
short int 2 (16) -32768 - dan +32767-mde 
unsigned short int 2 (16)   0 - dan +65535-mde 
signed short int 2 (16) -32768 - dan +32767-mde 
long int 4 (32) -2147483648-dan +2147483647-mde 
signed long int 4 (32) -2147483648-dan +2147483647-mde 
unsigned long int 4 (32)   0 -dan +4294967295-mde 
float 4 (32) 3.4E-38-dan 3.4E+38-mde 
double 8 (64) 1.7 E-308-dan 1.7 E+308-mde 
long double 10 (80) 3.4E-4932-dan 3.4E+4932-mde 
 



 16 

rezervirebuli sityva void  ANSI C standartSi SemoRebulia C++-

dan. void  tipis cvladi ar arsebobs. es tipi gamoiyeneba sxva 

daniSnulebisaTvis, rasac SevityobT mogvianebiT.  

 
 

1.3.3. konstantebi C  enaSi 

 konstanta (mudmivi) aris fiqsirebuli sidide, romelic 

programis bolomde ar icvlis mniSvnelobas. ganvixiloT 4 tipis 

konstantebi: mTeli konstantebi, konstantebi mcocavi wertiliT, 

simboluri da striqonuli konstantebi. 

 mTeli konstanta SeiZleba iyos: aTobiTi, rvaobiTi an 16-obiTi 

ricxvi, romelic warmogvidgens mTel sidides Sesabamisad aTobiT, 8-

obiT an 16-obiT formatSi. aTobiTi konstanta Seicavs erTs an 

ramdenime aTobiT cifrs, ar iwyeba 0-iT (Tu Tavad 0-is toli ar 

aris). 8-obiTi konstanta aucileblad iwyeba 0-iT, romlis Semdeg 

modis erTi an ramdenime 8-obiTi cifri (0-7). 16-obiTi ki iwyeba 0x an 

0X da Seicavs erTs an ramdenime 16-obiT cifrs (0-9, A-F). mTeli 

konstantebis magaliTebia: 

 

10-obiTi 8-obiTi 16-obiTi 
16 01 0x2BA 
127 055 0XFFFF 
-346 07657 0x10 

 

konstantis tipi ganimarteba misi cvlilebis diapazoniT. 

magaliTad, Tu mTeli tipis cvladis mniSvneloba [ ]7673276832 +−∈ , , 

misi tipia int; Tu es mniSvneloba udris 39 000 – konstanta unsigned 

tipisaa, Tu ki mniSvneloba >65 535, konstantis tipia long. C-Si 

arsebobs SesaZleb-loba konstantebis tipis cxadi mocemisa H, h, L, l, 

u da U asoebis gamoyenebiT.  

Tu konstantas boloSi miwerili aqvs h an H, misi tipia short int : 

123h, 14H. mudmivebi: -123L, 78l, 0X2C7L – long int tipisaa; 37Lu, 76ul, 12Ul, 

123UL – unsigned long tipisaa; 53uh –unsigned short tipisaa. 
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 namdvili mudmivebis Canaweri Seicavs mTel da wilad nawilebs 

da (an) eqsponentas: 321.21, 7.45E-3, 9e+5. SeiZleba tipis cxadi miTiTebac: 

-23.4f, 67.9E-2F – float tipis mudmivebia; 5.932L, -12.0L,  3e+9l – long double 

tipis konstantebia.   

 simboluri mudmivi apostrofebSi Cawerili simboloa. 

magaliTad, 'a' , '\n', 'Z', '7'. simboluri mudmivis mniSvneloba warmoadgens 

simbolos kods ASCII cxrilis mixedviT. 

 striqonuli konstanta – ormag apostrofebSi Casmuli 

simboloebis mimdevrobaa. magaliTad, ''es aris striqoni'', ''Tbilisi – 

saqarTvelos dedaqalaqia''. C-Si striqoni bolovdeba nulovani 

baitiT, romelic miuTiTebs, rom striqoni damTavrda da romelsac 

striqonis boloSi amatebs kompilatori. amitom, 'a' da ''a'' – 

gansxvavebuli programuli obieqtebia: pirveli niSnavs simbolos da 

ikavebs 1 baits, xolo meore - striqonia da ikavebs 2 baits (erTs 

simbolo 'a'-sTvis, meore ki nulovani baitia). 
           

 

1.3.4. cvladebis gamocxadeba 

rogorc ukve aRiniSna, cvladis gamocxadeba gulisxmobs tipis 

miTiTebas da cvladis saxelis miTiTebas. magaliTad, 

short x;  int a,b,c;  long z;  unsigned char sym;  double  ricxvi; float gverdis_sigrdze; 

C-Si daSvebulia, rom cvladis gamocxadebis dros mas mieniWos 

Tavdapirveli mniSvneloba, romelic Semdeg SeiZleba Seicvalos. 

magaliTad, 

short x=79; int a=375, b=90, c=-123;  unsigned char sym='Q';  float 

gverdis_sigrdze=3.25; 

am magaliTebSi gamoyenebulia C-enis miniWebis operacia = . 

rodesac cvladi aRwerilia, kompiuteris mexsierebaSi gamoiyofa am 

cvladis tipisaTvis damaxasiaTebeli baitebis raodenoba. miniWeba 

aRweris dros niSnavs, rom cvladisaTvis ganawilebul mexsierebaSi 

Tavidanve Caiwereba is mniSvneloba, romelic moTavsebulia miniWebis 
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operaciis marjvena mxares. magaliTad, aRwera short x=79 niSnavs, rom x 

cvladisaTvis ganawildeba 2 baiti da am 2 baitSi Caiwereba ricxvi 

79-s orobiTi warmodgena.  

Tu Semdgom programaSi Segvxvdeba Canaweri x=7, x-is 

mexsierebaSi Caiwereba 7-s orobiTi warmodgena, romelic gaxdeba x 

cvladis mimdinare mniSvneloba. 

magaliTi: mocemulia ori mTeli ricxvi. gavucvaloT maT 

mniSvnelobebi. 

amocanis amoxsnisTvis jer SemoviRoT aRwera 

int a=9, b=3; 

algoriTmis Sesasruleblad dagvWirdeba kidev erTi damatebiTi 

cvladi, vTqvaT, int d; 

algoriTmi ki martivia: d=a;  a=b;  b=d; 

 
 

1.3.5. C-s ariTmetikuli operaciebi: 

–   gamokleba an “minus” niSani; 

+   Sekreba; 

*    gamravleba; 

/    gayofa; 

%   naSTis aReba; 

++  erTiT gazrda (increment - inkrementi); 

- -   erTiT Semcireba (decrement - dekrementi). 

ariTmetikuli operaciebis gamoyenebiT Caiwereba ariTmetikuli 

gamosaxuleba. gamosaxuleba aris cvladebis, konstantebisa da 

operaciebis garkveuli (enaSi daSvebuli) kombinacia. gamosaxulebaSi 

SeiZleba mrgvali frCxilebis gamoyenebac. maSin moqmedebebis 

Sesruleba xdeba maTematikaSi dadgenili wesebis mixedviT. 

magaliTi: vTqvaT, mocemulia aRwera: int x=3, y=5, z;  

davadginoT z cvladis mniSvneloba, Tu z tolia x*2+(x+y)/4+(y–x)*3–

5 gamosaxulebisa. 
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amocanis amoxsna mdgomareobs miniWebis operaciis gamoyenebaSi: 

z =x*2+(x+y)/4+(y–x)*3–5;  

xolo miniWebis operaciis Sesrulebis wesi Semdegia: gamoiTvleba          

= operaciis marjvena mxares mocemuli gamosaxuleba da misi 

mniSvneloba Caiwereba z-isTvis gamoyofil mexsierebaSi: 

1. x+y                                   udris 8-s; 

2. y–x                                  udris 2-s; 

3. x*2                                   udris 6-s; 

4. (x+y)/4                             udris 2-s; 

5. (y–x)*3              udris 6-s; 

6. x*2+(x+y)/4                     udris 8-s; 

7. x*2+(x+y)/4+(y–x)*3     udris 48-s; 

8. x*2+(x+y)/4+(y–x)*3–5 udris 43-s. 

amjerad,  z-is mniSvneloba  udris  43-s. 

ganvixiloT zogierTi ariTmetikuli operacia. 

a/b – Tu a da b mTeli ricxvebia, maSin sruldeba mTelad gayofa. 

magaliTad, 5/2=2, 13/4=3, 1/2=0. Tu ki erT-erTi operandi (an orive) 

namdvilia, sruldeba gayofis Cveulebrivi operacia: 1.2/2=0.6, 5.0/2=2.5. 

a%b – naSTis aRebis operaciaa. igi gamoiyeneba mxolod mTel 

ricxvebTan. magaliTad, 5%2=1,  18%4=2, 7%8=7, -25%3=-1. 

a++ niSnavs a cvladis gazrdas 1 erTeuliT. magaliTad, Tu a-s 

mniSvneloba iyo 7, maSin a++ operaciis Sesrulebis Semdeg a-s 

mniSvneloba gaxdeba 8. igive moxdeba, Tu ++ operacias gamoviyenebT 

operandis win: ++a. a++-s uwodeben ++ operaciis postfiqsul formas, 

xolo ++a-s – prefiqsul formas . orive forma niSnavs a=a+1; 

gansxvaveba am or formas Soris gamoCndeba, Tu operacias 

gamoviyenebT miniWebis dros. magaliTad,  

mocemulia aRwera int  a=3, b=7;  
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a=b++; Sesrulebis Sedegad a-s mniSvneloba gaxdeba 7-is toli, 

xolo b-s mniSvneloba gaxdeba 8-s toli, e.i. a-s jer mieniWeba b-s 

mniSvneloba, xolo Semdeg b gaizrdeba 1-iT. 

 a=++b; Sesrulebis Sedegad b-s mniSvneloba gaxdeba 8-s toli, a-s 

mniSvnelobac gaxdeba 8-is toli, e.i. jer b gaizrdeba 1-iT, xolo 

Semdeg a-s mieniWeba b-s gazrdili mniSvneloba. 

 igive wesi moqmedebs gamosaxulebis gamoTvlis dros. magaliTad,    

++x*(y-z)+x/2 gamosaxulebis mniSvneloba x=7, y=10, z=8 SemTxvevaSi iqneba 

20-is toli: ++x udris 8-s, ++x*(y-z) – 16-s, x/2 ki – 4-s (++ operaciis 

Sesrulebis Sedegad x-s mieniWa mniSvneloba 8, da mocemul 

gamosaxulebaSi igi inarCunebs  8-is tol mniSvnelobas bolomde). 

 
 

1.4.  programis struqtura 

C-s programa warmoadgens funqciebis erTobliobas. programi-

rebaSi funqcia ewodeba programis damoukidebel erTeuls, romelic 

warmoadgens Sinaarsobrivad dasrulebul algoriTms da garkveuli 

wesiT gaformebulia konkretuli amocanis amosaxsnelad. funqciis 

gamoyeneba programaSi SeiZleba imdenjer, ramdenjerac es saWiroa da 

programis im adgilas, sadac es saWiroa. 

 vTqvaT, amosaxsnelia amocana: vipovoT 4 naturaluri ricxvis 

(a,b,c,d)  udidesi saerTo gamyofi. amocanis amoxsna SeiZleba davyoT 

etapebad: pirvelad vipovoT a da b ricxvebis usg, Semdeg c da d 

ricxvebis usg, bolos ki pirveli da meore wyvilis udidesi saerTo 

gamyofebis usg. am aRweridan Cans, rom mTeli amocana davida erT 

konkretul amocanaze – vipovoT 2 naturaluri ricxvis usg. am 

konkretuli amocanis amoxsna SeiZleba gamoviyenoT jer a, b 

wyvilisTvis, Semdeg c, d wyvilisTvis da bolos am wyvilebis udidesi 

saerTo gamyofebisTvis. aseT SemTxvevaSi 2 naturaluri ricxvis usg-s 

dadgena SegviZlia garkveuli wesiT gavaformoT calke (es iqneba C-s 

funqcia) da gamoviyenoT (gamoviZaxoT)  3-jer: a, b wyvilisTvis, c, d 

wyvilisTvis da am wyvilebis udidesi saerTo gamyofebisTvis. 
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funqcias unda hqondes saxeli (identifikatori), romelic 

saWiroa misi gamocxadebisTvis, aRwerisTvis da gamoZaxebisTvis. C-s 

nebismier programaSi aucileblad unda iyos funqcia main() (mTavari 

funqcia). am funqciiT iwyeba programis Sesruleba. 

  
 

1.4.1. martivi programa 

 amocana: mocemulia marTkuTxa samkuTxedis kaTetebi a da b. 

davadginoT, rogor Seicvleba samkuTxedis farTobi, Tu erT kaTets 

gavzrdiT 2-jer, xolo meores 3-iT. 

amocanis algoriTmi Zalzed martivia:  

1. davadginoT samkuTxedis Tavdapirveli farTobi, 

2. SevcvaloT gverdebis sidideebi pirobis Tanaxmad, 

3. gamovTvaloT farTobis axali mniSvneloba, 

4. SevadaroT farTobebis mniSvnelobebi (vipovoT sxvaoba 

farTobebis axalsa da Tavdapirvel mniSvnelobebs Soris). 

moviyvanoT amocanis algoriTmi, Cawerili C-ze: 

int  a=3,  b=4;   

float  fartobi_1,  fartobi_2,  sxvaoba; 

fartobi_1=a*b/2;      

a=a*2; 

b=b+3; 

fartobi_2=0.5*a*b; 

sxvaoba=fartobi_2 – fartobi_1; 

aq a da b – samkuTxedis kaTetebis aRmniSvneli cvladebia, fartobi_1,  

fartobi_2,  sxvaoba ki – Tavdapirveli farTobis, miRebuli farTobisa 

da farTobebis sxvaobis  aRmniSvneli cvladebia Sesabamisad. 

imisaTvis, rom amocana Sesruldes kompiuterze, aucilebelia 

algoriTmis gaformeba programis saxiT. pirvel rigSi, amocanis 

algoriTmi unda Caiweros funqcia main ( )-Si (main ( )-is tanSi).  

main( ) 

{ 
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int   a=3, b=4; 

float  fartobi_1,  fartobi_2,  sxvaoba; 

fartobi_1=a*b/2;      

a=a*2; 

b=b+3; 

fartobi_2=0.5*a*b; 

sxvaoba=fartobi_2 – fartobi_1; 

 } 

Tu Cven SevecdebiT aseTi saxiT Cawerili programis Sesrulebas, 

kompiuteri Caatarebs moqmedebebs, magram pasuxi CvenTvis ucnobi 

darCeba. saqme isaa, rom Cven programisgan pasuxi jer ar mogviTxovia, 

anu programaSi ar aris gaTvaliswinebuli pasuxis dabeWdva. Sedegis 

ekranze gamotanisaTvis programa unda Seicavdes beWdvis standartul 

funqcias printf(). funqcias printf()-s gaaCnia parametrebi: erTi an meti 

(parametrebis raodenoba fiqsirebuli ar aris).. pirveli 

(aucilebeli) parametri striqonuli tipisaa, mas uwodeben mmarTvel 

striqons (control string). Cvens SemTxvevaSi funqcia gamoiyureba 

Semdegnairad:    

printf(''shedegi=%f'', sxvaoba);  aq brWyalebSi Casmuli fraza shedegi= 

iqneba gamotanili ekranze ucvlelad. Semdeg mmarTvel striqonSi 

dgas simboloebi %f, romlebic uCveneben, rom am adgilas iqneba 

gamotanili namdvili ricxvi. es namdvili ricxvi aris mmarTveli 

striqonis da mZimis Sendeg dasaxelebuli cvladis mniSvneloba 

(cvladi sxvaoba-s mniSvneloba). %f-s ewodeba formatis specifikatori. 

Cveni programa miiRebs saxes: 

 

main( ) 

{ 

int a=3, b=4;  float  fartobi_1,  fartobi_2,  sxvaoba; 

fartobi_1=a*b/2;      

a=a*2; 
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b=b+3; 

fartobi_2=0.5*a*b; 

sxvaoba=fartobi_2 – fartobi_1; 

printf(''shedegi =%f '', sxvaoba);   

} 

isev gauSvaT programa Sesrulebaze. miviRebT kompilaciis 

Secdomas:  

Call to undefined function 'printf', rac niSnavs, rom funqcia 'printf' ar aris 

ganmartebuli. saqme isaa, rom C-Si nebismieri funqcia 

(standartulic) cvladis msgavsad unda iyos aRwerili mis 

gamoyenebamde. standartuli funqciebi aRwerilia specialur 

failebSi, romlebic moTavsebulia direqtoriaSi include. am failebs 

aqvT gafarToeba .h (header).  standartuli printf() funqciis aRweras 

Seicavs faili stdio.h.  failSi stdio.h  aRwerilia C-s Setana/gamotanis 

sxva standartuli funqciebic. yoveli programa, romelic iyenebs 

Setana/gamotanis funqciebs standartuli biblioTekidan, unda 

iwyebodes striqoniT #include<stdio.h>. 

striqoni #include<’failis dasaxeleba’.h> warmoadgens programaSi 

sxvadasxva standartuli funqciebis aRwerebis CarTvis brZanebas. 

yovel konkretul SemTxvevaSi ’failis dasaxeleba’ unda Seicvalos 

konkretuli failis saxeliT. magaliTad, brZaneba #include<string.h> 

saWiroa striqonebTan momuSave standartuli funqciebis aRwerisas; 

#include<math.h> ki – standartuli maTematikuri funqciebis aRwerebis 

CarTvis brZanebaa.  

maSasadame, Cveni programa Caiwereba: 

# include <stdio.h> 

main( ) 

{ 

int a=3, b=4;  float  fartobi_1,  fartobi_2,  sxvaoba; 

fartobi_1=a*b/2;      
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a=a*2; 

b=b+3; 

fartobi_2=0.5*a*b; 

sxvaoba=fartobi_2 – fartobi_1; 

printf(''Sedegi =%f '',sxvaoba);  

}       

da dagvibeWdavs:  Sedegi =15.000000 

amocanis kiTxvaze sruli pasuxi rom gagveca, unda dagvebeWda, 

rom farTobi Seicvleba 15.000000 erTeuliT. amas movaxerxebdiT, Tu 

printf()-s CavwerdiT ase:                 

printf(''farTobi Seicvleba  %f  erTeuliT'', sxvaoba); 

ganxiluli programa, ramdenjerac ar unda SevasruloT igi, 

yovelTvis mogvcems erTi da igive pasuxs. es xdeba imitom, rom 

amocanis sawyisi monacemebi – samkuTxedis kaTetebis sidideebi – 

yovelTvis erTi da igive ricxvebia. anu Cveni algoriTmi ar 

akmayofilebs algoriTmis masobriobis Tvisebas. imisaTvis, rom 

programam imuSaos sxvadasxva samkuTxedebis SemTxvevaSi, yoveli 

Sesrulebaze gaSvebis dros mas unda miewodebodes kaTetebis axali 

mniSvnelobebi (magaliTad, klaviaturidan). es xerxdeba standartuli 

funqcia scanf()-is gamoyenebiT. funqcia scanf() agreTve aRwerilia stdio.h 

failSi. Cvens programaSi mas eqneba saxe: 

scanf(''%d%d'', &a, &b); aq %d – mTeli ricxvis formatis specifi-

katoria, &a ki niSnavs moTxovnas, rom klaviaturidan Setanili 

pirvelive mTeli ricxvis mniSvneloba Caiweros a cvladis misamarTze 

(cxadia, rom &b – moTxovnaa klaviaturidan Setanili meore mTeli 

ricxvis mniSvnelobis b-s misamarTze ganTavsebisa). simbolo & 

aucileblad unda iyos miTiTebuli. 

Cveni programa gadaiwereba ase: 

# include <stdio.h> 
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main( ) 

{ 

int a=3, b=4; 

float fartobi_1, fartobi_2, sxvaoba; 

printf(''SemoitaneT kaTetebis mniSvnelobebi – ori mTeli ricxvi: '');  

scanf(''%d%d'',&a,&b); 

fartobi_1=a*b/2;      

a=a*2; 

b=b+3; 

fartobi_2=0.5*a*b; 

sxvaoba=fartobi_2 – fartobi_1; 

printf(''farTobi Seicvleba  %f  erTeuliT'',sxvaoba);  

} 

da bolo SeniSvna am programasTan dakavSirebiT. C-s funqciebis 

aRweris wesi Semdegia: 

<funqciis tipi> <funqciis dasaxeleba>(<parametrebis sia maTi 

tipebis miTiTebiT>) 

{ 

funqciis tani – Sesasrulebeli operatorebis mimdevroba 

} 

aq funqciis tipi – fuqciis mier gamomuSavebuli mniSvnelobis 

(misi dasabrunebeli mniSvnelobis) tipia;  funqciis dasaxeleba – 

identifikatoria; operatori ki ewodeba '; ' simboloTi damTavrebul 

enis winadadebas. 

funqciis saTauris magaliTebi:       

 float  sxvaoba(float x, float y),   int func_1( ), void func2 ( ), 

 int  jami (int a, int b). 

Tu funqcia abrunebs mniSvnelobas int, mis saTaurSi SeiZleba 

sityva int-is gamotoveba: gaCumebiT iTvleba, rom Tu funqciis saTa-
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urSi misi tipi ar mieTiTeba, maSin funqcia int tipisaa. magaliTad, 

bolo saTauri SeiZleba gamoiyurebodes ase: jami (int a, int b). 

 funqciis tanSi dasabrunebeli mniSvnelobis miTiTebisaTvis 

gamoiyeneba operatori return. mis sintaqs Cven gavecnobiT mogvianebiT.  

axla ki davubrundeT ganxilul programas, ufro zustad, 

funqcia main( )-s. rogorc vxedavT, mis saTaurSi tipi miTiTebuli ar 

aris. es ki niSnavs, rom igulisxmeba tipi int, anu SeiZleboda misi 

aRwera tipis cxadi CvenebiTac:   

int main( ) 

{ 

 . . . 

} 

main( ) funqciis tanSi bolo operatorad unda gamoviyenoT 

operatori return 0;  es niSnavs, rom main( )-i abrunebs 0-s da aCvenebs 

imas, rom programa dasrulda warmatebiT. maSin programis struqtura 

gamoiyureba: 

ase # include <stdio.h>                                   
 
int main( )                             
{ 
   . . . 
 
return 0; 
} 
 

an ase # include <stdio.h> 
 
main( ) 
{ 
   . . .  
 
return 0; 
} 

moviyvanoT Cveni programis saboloo varianti: 

# include <stdio.h> 

main( ) 

{ 

int a=3, b=4;  float fartobi_1, fartobi_2, sxvaoba; 

printf(''SemoitaneT kaTetebis mniSvnelobebi – ori mTeli ricxvi: '');  

scanf(''%d%d'',&a,&b); 

fartobi_1=a*b/2;     a=a*2;     b=b+3; 
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fartobi_2=0.5*a*b; 

sxvaoba=fartobi_2 – fartobi_1; 

printf(''farTobi Seicvleba  %f  erTeuliT'',sxvaoba);  

return 0; 

} 

 

1.5. operaciebi C-Si. tipebis gardaqmna 

rogorc ukve viciT, miniWebis operatori a=a+1; SeiZleba 

Seicvalos operatoriT a++; an operatoriT ++a; . samive SemTxvevaSi a 

cvladis mniSvneloba gaizrdeba 1 erTeuliT. C-Si igive 

moqmedebisaTvis arsebobs kidev erTi Caweris forma:  a+=1;  

miniWebis damatebiTi operaciebi C-Si: +=, *=, –=, /=, %= . 

magaliTad, 

a+=5 niSnavs igives, ras a=a+5;  a*=9 igivea, rac a=a*9;  a/=13 ki igivea, 

rac a=a/13. amasTan, operacia a%=3 sruldeba ufro swrafad, vidre 

a=a%3. 

C-Si SesaZlebelia mravaljeradi miniWebis Sesruleba, e.i. 

mocemuli aRwerebis pirobebSi 

int  x, y, z, u, a=3, b=7;   daSvebulia Semdegi Canaweri:  x=y=z=u=a*b;  

mravaljeradi miniWebis operatorSi moqmedebebi sruldeba 

marjvnidan marcxniv, anu jer gamoiTvleba mniSvneloba a*b  (3*7=21), 

Semdeg es mniSvneloba eniWeba cvlads u, Semdeg cvlads z, Semdeg 

cvlads y da bolos cvlads x. Sedegad cvladebi x, y, z da u miiReben 

mniSvnelobas 21. 

Sedarebis operaciebi C-Si: 

<  - naklebia; 

<= - naklebi an tolia; 

>  - metia; 

>= - meti an tolia; 



 28 

==  - udris; 

! =  - ar udris. 

Sedarebis operaciebis magaliTebi: a>100; x<=98; c==’Q’. aq  a da  x  – 

mTeli tipis cvladebia, xolo c – simboluri tipis cvladia. Sedarebis 

operaciis Sesruleba niSnavs imis dadgenas, WeSmaritia Tu mcdari 

Cawerili Sedarebis gamosaxuleba. magaliTad, Tu mocemuli iyo 

aRwera int a=23, x=56; char c=’A’; maSin moyvanil magaliTebSi a>100 

gamoimuSavebs mniSvnelobas mcdaria, x<=98 – WeSmaritia, c==’Q’ – 

mcdaria. C-Si mcdari – mTeli ricxvi 0-ia, xolo WeSmariti – mTeli 

aranulovani sidide. umetes SemTxvevaSi WeSmariti – mTeli ricxvi 1-

ia. magaliTad, Tu SevasrulebT programas: 

#include<stdio.h> 

main() 

{ 

 int a=23, x=56; char c='A'; 

printf("pirveli Sedareba –> %d\nmeore –> %d\nmesame –> %d", a<=x, x<a, 

c=='A'); 

return 0; 

} 

miviRebT pasuxs:  

 
 
logikuri operaciebi: 

&& – logikuri gamravleba ( “da” ) 

| |   – logikuri Sekreba ( “an” ) 

!   – logikuri uaryofa 

C-s logikuri operaciebi Seesabameba klasikur logikur 

operaciebs da sruldeba Semdegi wesebis dacviT: 

 

pirveli Sedareba –> 1 
meore –> 0 
mesame –> 1 
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X Y X&&Y X||Y !X 
1 1 1 1 0 
1 0 0 1 0 
0 1 0 1 1 
0 0 0 0 1 

cxrilidan Cans, rom && operaciis Sedegi iqneba 1 (WeSmariti), 

Tu operaciis orive mxares WeSmariti gamosaxulebebia (orive 

operandi WeSmaritia). sxva danarCen SemTxvevaSi &&-is pasuxi 0-is 

tolia (mcdaria). magaliTad,  

int a=23, x=56; aRweris pirobebSi (a>10)&&(x>40) logikuri operaciis 

mniSvneloba iqneba 1;  (a<10)&&(x>40), (a>10)&&(x<40) da (a<10)&&(x<40) 

logikuri operaciebis mniSvnelobebi ki 0-is tolia.  

logikuri operacia (a>10)&&(x<40) SegviZlia CavweroT mrgvali 

frCxilebis dareSec: a>10 && x<40. es SesaZlebelia imitom, rom 

gamosaxulebaSi jer sruldeba Sedarebis operaciebi, Semdeg ki 

operacia && (amboben, rom Sedarebis operaciebs ufro maRali 

prioriteti aqvT, vidre logikur operacias &&).  

| |  operaciis Sedegi iqneba 1 (WeSmariti), Tu operaciis erT-erTi 

operandi mainc WeSmaritia. Tu ki orive operandi mcdaria, | | -is pasuxi 

0-ia. magaliTad,  

(a>10)| | (x>40), (a<10)| | (x>40), (a>10)| | (x<40) operaciebis Sesrulebis 

Sedegad miiReba 1, xolo (a<10)| | (x<40) operaciis mniSvneloba udris 0-

s. rogorc && operaciis SemTxvevaSi, aqac SeiZleba mrgvali 

frCxilebis gamotoveba. magaliTad, (a>10)| | (x<40) da  a>10| | x<40 

Sesruldeba erTnairad. 

operacia ! daabrunebs 0-s, Tu operandi WeSmaritia, da 1-s, Tu 

operandi mcdaria. magaliTad, !(a<10) gamosaxulebis mniSvneloba 

udris 1-s, !(x>55) gamosaxuleba ki 0-is tolia. ! operaciis prioriteti 

ufro maRalia, vidre Sedarebis operaciebisa. amitom mrgvali 

frCxilebis gamotoveba ar SeiZleba. magaliTad, !(a==10) daabrunebs 1-

s, xolo !a==10 Canaweris SemTxvevaSi operaciebis Sesrulebis wesi 

Semdegia: (!a)==10. pasuxi ki miiReba ase: (!23) daabrunebs 0-s, 0==10 
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daabrunebs 0-s. rogorc vxedavT, Caweris Secdomam gamoiwvia araswori 

pasuxi. 

 savarjiSo: CavweroT C-ze gamosaxuleba, romelic WeSmaritia 

mocemuli pirobis Sesrulebis SemTxvevaSi da mcdaria yvela danarCen 

SemTxvevaSi: 

1. x ekuTvnis intervals [0; 1]:   

          (x>=0)&&(x<=1)     an       x>=0 && x<=1   

2. x mdebareobs [0; 1] monakveTis gareT: 

  (x<0)| | ( x > 1 )    an    x<0 | |  x > 1  

3. x ekuTvnis monakveTs [2; 5] an monakveTs [-1; 1]: 

x>=2 && x<=5 | |  x>=-1 && x<=1  

am gamosaxulebaSi Sedarebis operaciebis Semdeg sruldeba && 

operacia, xolo bolos | |  operacia, radganac &&-is prioriteti 

ufro maRalia, vidre | | - is prioriteti. 

4. x, y da z ricxvebidan yoveli dadebiTia: 

(x>0) && (y>0) && (z>0)   an    x>0 && y>0 && z>0 

5. x, y da z ricxvebidan erTi mainc dadebiTia: 

(x>0) | |  (y>0) | |  (z>0)   an    x>0 | |  y>0 | |  z>0 

6. weliwads ewodeba nakiani, Tu misi rigiTi nomeri 4-is jeradia, 

magram 100-is jeradi wlebidan nakiania mxolod 400-is jeradebi. 

magaliTad, 1700, 1800 da 1900 – araa nakiani wlebi, xolo 2000 – 

nakiani welia. davweroT gamosaxuleba, romelic daadgens, aris 

Tu ara weliwadi rigiTi nomriT y nakiania 

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

 operacia  ? :  

es enis erTaderTi 3-operandiani operaciaa. moviyvanoT ? : 

operaciis magaliTebi: 

 int x=10, y=17, a=32, max, abs, min; 

   max=(x>y)? x : y;  // aq x>y – pirveli operandia; x – meore, y – mesame 

operandebia 

  abs=(a>=0)? a: -a; 
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pirvel magaliTSi cvlads max mieniWeba x da y cvladebidan 

udidesis mniSvneloba. Sesrulebis wesi ki Semdegia: gamoiTvleba x>y 

gamosaxuleba, Tu misi mniSvneloba 1-is tolia (WeSmaritia), max-s 

mieniWeba meore operandis (x-is) mniSvneloba, Tu ki x>y tolia 0-isa 

(e.i. x<=y), maSin max-s mieniWeba mesame operandis, anu y-is mniSvneloba.  

 meore magaliTSi abs-s mieniWeba a cvladis modulis 

mniSvneloba. marTlac, Tu a>=0, maSin abs=a; Tu a<0, maSin abs=-a. 

 ganvixiloT Semdegi operatori: (a>x)? a : x = 9 ; vnaxoT, ra 

moqmedebas Seasrulebs igi. amisaTvis davweroT programa: 

#include<stdio.h> 

main() 

{ 

 int a=23, x=56; 

    (a>x) ? a : x=9; 

   printf("a=%d  x=%d\n",a,x ); 

return 0; 

} 

programis Sesrulebis Sedegia : a=23  x=9. 

programis analizi gviCvenebs, rom  ? :  operaciis Sesrulebis 

Sedegad a da x cvladebs Soris airCeva udidesi (Cvens SemTxvevaSi x) 

da mas mieniWeba mniSvneloba 9. e.i. erTi miniWebis operatoris 

gamoyenebiT Cven amovxseniT amocana: or cvlads Soris udidess 

mivaniWoT mniSvneloba 9. 

Tumca ki unda aRiniSnos, rom sxva sawyisi mniSvnelobebisTvis, 

magaliTad: 

a=23, x=5;     (a>x) ? a : x=9;  operatoris Sesrulebis Sedegad daibeWdeba 

a=23  x=5. 

 operacia “ , ” 

am operacias C-s danarCen operaciebTan SedarebiT yvelaze 

dabali prioriteti aqvs. misi Sesruleba xdeba marcxnidan marjvniv. 
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mzimiT gamoiyofa gamosaxulebebi, xolo operaciis Sedegi iqneba 

bolo gamosaxulebis mniSvneloba. magaliTad, Semdegi programis 

#include<stdio.h> 

main() 

{ 

  int x=3, y=7; 

  x++, x+=y, x*=y; 

  printf("x=%d",x); 

return 0; 

} 

Sedegia:  x=77. 

vnaxoT, rogor miiReba es Sedegi: pirvelad x++-is Sesruleba x-s 

mianiWebs mniSvnelobas 4, Semdeg gamoiTvleba x+=y gamosaxuleba da x 

gaxdeba 4+7=11-is toli, bolos ki Sesruldeba x*=y da miiReba 

mniSvneloba 11*7=77.  

operacia sizeof 

am operacias aqvs 2 formati: sizeof(tipi) da sizeof(gamosaxuleba). 

pirvel SemTxvevaSi operacia daabrunebs mrgval frCxilebSi 

mocemuli tipisTvis mexsierebaSi gamoyofili baitebis raodenobas. 

xolo sizeof(gamosaxuleba) formatSi dgindeba moyvanili 

gamosaxulebis tipi (gamosaxuleba ar gamoiTvleba) da gamoimuSaveba 

am tipisTvis gamoyofili mexsierebis zoma baitebSi. magaliTad:  

#include<stdio.h> 

main() 

{ 

  long x=12, y=8; double z; 

  printf("%d  %d",sizeof(short int),sizeof (x+y)); 

  printf("\n%d", sizeof(x+z)); 

return 0; 

} 



 33 

programis muSaobis Sedegia:  2  4 

                                                              8  

e.i. tipi short int ikavebs mexsierebaSi 2 baits, x+y gamosaxulebis tipia 

long  da am tips gamoeyofa 4 baiti. saintereso Sedegi mogvca 

operatorma printf("\n%d", sizeof(x+z));  x+z gamosaxulebaSi mocemulia 2 

gansxvavebuli tipis cvladis jami: x – long tipisaa, z – double tipis. 

programam daadgina mocemuli jamis tipi, rogorc double  da dabeWda 8 

(baiti).  

 

 

1.5.1. tipebis gardaqmna ariTmetikul gamosaxulebaSi 

 C-Si daSvebulia ariTmetikul gamosaxulebaSi sxvadasxva tipis 

cvladebis gamoyeneba. aseTi gamosaxulebis gamoTvlis dros 

sruldeba tipebis avtomaturi gardaqmna. moviyvanoT ramdenime wesi, 

romelic gamoiyeneba tipebis avtomaturi gardaqmnis (amboben – 

tipebis dayvanis) dros: 

1. float tipis operandebi daiyvaneba double tipze; 

2. Tu erTi operandi long double tipisaa, meorec daiyvaneba amave 

tipze; 

3. Tu erTi operandis tipia double, meorec gardaiqmneba double 

tipad; 

4. char da short tipis operandebi daiyvaneba int tipze; 

5. yoveli unsigned char da unsigned short operandi daiyvaneba unsigned int 

tipze;  

6. Tu erTi operandi unsigned long tipisaa, meore operandis tipic 

gaxdeba unsigned long; 

7. Tu erTi operandis tipia long, meore operandis tipic gaxdeba 

long; 

8. Tu erTi operandis tipia unsigned int, meore operandis tipic 

gaxdeba unsigned int. 
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wesebi gviCvenebs, rom gamosaxulebis gamoTvlisas operandebi 

daiyvaneba im operandis tipze, romelsac udidesi zoma aqvs. 

magaliTad, mocemulia aRwera: 

    double  f, s;  unsigned char  ch;  unsigned long  k;  int   i;   

       unda gamoviTvaloT 

s=f*(i+ch/k); 

 tipebis gardaqmnis Tanmimdevroba Semdegia: operandi ch daiyvaneba 

unsigned int tipze (wesi 5), Semdeg igive ch  daiyvaneba unsigned long  tipze, 

radganac ch/k operaciaSi k - unsigned long  tipisaa (wesi 6), Semdeg i 

daiyvaneba unsigned long  tipze, da mrgval frCxilebSi mocemuli 

gamosaxulebis Sedegi iqneba unsigned long  tipis. es Sedegi daiyvaneba 

double tipze (wesi 3), da mTeli gamosaxulebis tipi iqneba double. 

  
 

1.5.2. tipebis gardaqmna miniWebisas 

miniWebis dros Tu miniWebis operaciis marjvena da marcxena 

operandebis tipebi gansxvavdeba, moqmedebs tipebis gardaqmnis martivi 

wesi: miniWebis operaciis marjvena mxares mdebare mniSvnelobis tipi 

daiyvaneba im cvladis tipze, romelsac eniWeba mniSvneloba.  

magaliTad, programa 

#include<stdio.h> 

main() 

{ 

  short x=19; char y=125;  float z; 

  z=x+y; 

  printf("%d  %d  %d",sizeof(x), sizeof(y), sizeof(x+y)); 

  printf("\n%d    %f", sizeof(z), z); 

return 0; 

} 

daabrunebs Sedegs:      2  1  4 

                                                  4    144.000000 

pasuxidan Cans, rom x+y-is mniSvneloba gardaiqmna z-is tipze. 
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enaSi mTeli da namdvili tipebis avtomaturi gardaqmnis 

ganxorcielebam SeiZleba gamoiwvios damaxinjebuli Sedegi. 

magaliTad, Tu SevasrulebT programas 

#include<stdio.h> 

main() 

{ 

  char x=9; long y=7;  double z=987; 

  x=z+y; 

  printf("%d  %d  %d", sizeof(z), sizeof(y), sizeof(z+y)); 

  printf("\n%d  x=%d", sizeof(x), x); 

return 0; 

} 

miviRebT Sedegs: 8  4  8 

1  x=-30  

araswori Sedegi gamoiwvia double tipis z+y-is mniSvnelobis 

avtomaturma gardaqmnam char tipze (x-is tipze). 

 

 

1.5.3. tipebis cxadi gardaqmna 

C-Si SeiZleba gamoviyenoT tipis cxadi gardaqmna. vTqvaT, 

mocemulia aRwera int x=25, y=8; da gamosaTvlelia x/y gamosaxuleba. 

radganac orive operandi int tipisaa, / operaciis Sedegad Sesruldeba 

mTelad gayofa, anu x/y => 25/8=3. Tu ki igive x da y-sTvis gvWir-deba 

Cveulebrivi gayofis Sedegi, unda davweroT (float)x/y. am dros x, 

romelsac win mrgval frCxilebSi miwerili aqvs (float) daiyvaneba float 

tipze da Sesrulebyli gayofis Sedegi iqneba 3.125000.  

C-enis am saSualebas ewodeba cxadi gardaqmna. 
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1.6. failis CarTva  #include 

saTao failebis aRniSvnis nusxa, kompilatorebis biblioTekebTan 

samuSaod, damtkicebulia enis standartebiT. qvemoT moyvanilia am 

failebis dasaxeleba, agreTve mokle cnoba im aRwerebsa da 

gansazRvrebebze, romlebic maTSi aris Cadebuli. umetesi aRwerebi – 

standartuli funqciebis prototipebia, xolo gansazRvrulia 

ZiriTadad mudmivebi, magaliTad EOF, romlebic saWiroa biblioTekur 

funqciebTan samuSaod. 

assert.h – programis diagnostika; 

ctype.h – simboloebis gardaqmna da Semowmeba; 

errno.h – Secdomebis Semowmeba; 

float.h – realur ricxvebTan muSaoba; 

limits.h – mTelricxva monacemebis zRvruli mniSvnelobebi; 

locale.h - lokaluri garemos mxardaWera; 

math.h - maTematikuri gamoTvlebi; 

setjump.h – aralokaluri gadasvlebis SesaZleblobebi; 

signal.h – gansakuTrebuli situaciebis damuSaveba; 

stdarg.h – parametrebis cvladi raodenobis mxardaWera; 

stddef.h – damatebiTi gansazRvrebi; 

stdio.h – Setana-gamotanis saSualebebi; 

stdlib.h – zogadi daniSnulebis funqciebi (mexsierebasTan 

muSaoba); 

string.h – simboloebis striqonebTan muSaoba; 

time.h – TariRisa da drois gansazRvra. 

konkretul realizaciaSi saTao failebis raodenoba da 

dasaxeleba SeiZleba iyos sxvac. magaliTad, MS-DOS kompilatorebSi 

aqtiurad gamoiyeneba saTao failebi: mem.h, alloc.h, conio.h, dos.h 

da sxvebi. Turbo C, Borland C++ kompilatorebSi grafikul 

biblioTekasTan kavSirisaTvis gamoiyeneba saTao faili graphics.h. 
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#include brZanebiTi striqoni SeiZleba Segvxvdes programis 

nebismier adgilas, magram Cveulebriv, igi ganTavsebulia sawyisi 

teqstis failis dasawyisSi. 

#include <failis_saxeli> 

magaliTad:  #include <math.h> 

procesori am striqons Secvlis math.h failis SemadgenlobiT. 

kuTxis niSnebi uCvenebs, rom math.h faili aRebuli iqneba romelime 

standartuli katalogidan. mimdinare katalogi ar daTvalierdeba. 

#include "failis_saxeli" 

magaliTad: 

#include "ABC" 

radgan failis saxeli brWyalebSia Casmuli, Zebna mimdinareobs 

mimdinare katalogSi (romelSic aris sawyisi teqstis ZiriTadi 

faili). Tu mimdinare katalogSi mocemuli faili ar aris, maSin Zebna 

mimdinareobs katalogebSi, romlebic gansazRvrulia opciiT. Tu iqac 

aris faili, maSin ganixileba standartuli katalogi. 

konkretul realizaciaSi saTao failebis raodenoba da 

dasaxeleba SeiZleba iyos sxvadasxva: 

#include <stdio.h>   eZebs sistemur katalogSi 

#include "my.h"          eZebs mimdinare muSa katalogSi 

#include "/user/1/my.h"  eZebs katalogSi /user/1 

tipiur mikroprocesorul sistemaSi es ori forma aris 

sinonimebi da winaprocesors mihyavs Zieba naCveneb diskze. 

#include "stdio.h" eZebs standartul diskze 

#include <stdio.h> eZebs standartul diskze 

#include "a:stdio.h" eZebs ? diskze  

SeTanxmebis safuZvelze .h sufiqsi gamoiyeneba saTao 

failebisaTvis, anu failebisaTvis informaciiT, romelic ganTavsdeba 

programis dasawyisSi. saTao failebi Cveulebriv, Sedgebian 

winaprocesoris operatorebisagan. zogierTi faili CarTulia 

sistemaSi, magaliTad, stdio.h, magram SeiZleba sakuTari failis 

Seqmnac.  
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1.7. ganStoebis operatorebi if, if-else.  

programaSi operatorebi sruldeba mkacrad TanmimdevrobiT 

manamde, sanam ar gvxvdeba romelime marTvis operatori. marTvis 

operatori gadascems marTvas programis operatorTa erT an meore 

jgufs imis mixedviT, sruldeba Tu ara raime piroba. marTvis 

operatorebia: ganStoebis  operatori if (mas agreTve uwodeben 

pirobiT operators), amorCevis operatori switch, ciklis operatorebi 

while, do while  da for, upirobo gadasvlis operatori goto. 

C-Si ganasxvaveben ganStoebis  if operatoris or formats. 

ganvixiloT if operatoris pirveli formati: if(<piroba>) 

operatori_1 

aq piroba – gamosaxulebaa (Sedarebis, logikuri an ariTme-

tikuli), romlis mniSvneloba SeiZleba iyos WeSmariti an mcdari. if 

operatoris Sesruleba iwyeba mrgval frCxilebSi mocemuli 

gamosaxulebis (pirobis) gamoTvliT. Tu piroba WeSmaritia, 

Sesruldeba operatori_1, Tu ki mcdaria, Sesruldeba programis 

momdevno operatori.  

vTqvaT, mocemulia aRwera  int x=21, y=34;  xolo programaSi gvaqvs 

operatorebi (SemdgomSi vityviT – ganvixiloT programis fragmenti): 

if(x<y) x- - ;  

printf("x=%d", x); 

gamosaxuleba x<y Cvens SemTxvevaSi WeSmaritia, amitomac 

Sesruldeba operatori x-- ;  x cvladi miiRebs mniSvnelobas 20, ris 

dabeWdvas uzrunvelyofs printf("x=%d", x);  operatori.  

ganvixiloT programis igive fragmenti sxva sawyisi 

mniSvnelobebisTvis: 

int x=21, y=14;  

. . .  

if(x<y) x- - ;  

printf("x=%d", x); 
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axla gamosaxuleba x<y mcdaria, operatori x- - ; ar Sesruldeba, 

marTva gadaecema programis Semdeg operators  printf("x=%d", x); romlis 

Sesrulebis Sedegi iqneba:  x=21. 

Tu pirobis WeSmaritebis SemTxvevaSi saWiroa ara erTis, aramed 

ramdenime operatoris Sesruleba, unda gamoviyenoT e.w. Sedgenili 

operatori – bloki. bloki C-Si iwyeba simboloTi { da mTavrdeba 

simboloTi } .  

vTqvaT, amosaxsneli amocanis pirobaa: sami namdvili a, b da c 

ricxvisTvis davadginoT, SeiZleba Tu ara am sigrZis monakveTebiT 

samkuTxedis ageba, da Tu SeiZleba, vipovoT misi farTobi. moviyvanoT 

saWiro aRwerebi da programis fragmenti: 

float  a, b, c, p, s; 

. . . 

if( a+b>c && a+c>b && b+c>a) 

{ 

     p=(a+b+c)/2; 

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

    printf("fartobi tolia %f", s); 

} 

aq if operatoris piroba warmoadgens samkuTxedis agebis cnobil 

pirobas. misi WeSmaritebis SemTxvevaSi samkuTxedi aigeba, da unda 

gamovTvaloT samkuTxedis farTobi. farTobis povnis algoriTmi ki 

Caiwereba 2 operatoriT: naxevarperimetris gamoTvla da heronis 

formuliT farTobis gamoTvla. Cven davamateT kidev erTi – Sedegis 

beWdvis – operatori. samive operatori unda Sesruldes, Tu if-is 

piroba WeSmaritia. amitom Sesabamisi 3 operatori Cawerilia blokis 

saxiT (moTavsebulia figurul frCxilebSi).  

if operatoris sruli formis sintaqsi:  

if(<piroba>) operatori_1 else operatori_2 

magaliTad, Semdegi aRweris pirobebSi:  

float a=39, b=76;  operatori  if(a>b)  printf("udidesi= %f", a); 
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                                                                  else printf("udidesi= %f", b);           

uzrunvelyofs or cvlads Soris udidesis mniSvnelobis daibeWdvas. 

moviyvanoT ramdenime programa: 

1. davadginoT da davbeWdoT 3 mTel ricxvs Soris umciresis 

mniSvneloba. 

#include<stdio.h>     

main() 

{ 

  int a, b, c, min; 

  printf("SemoiteneT 3 mTeli ricxvi:\n"); 

  printf("a= "); scanf("%i",&a);    

  printf("b= "); scanf("%i",&b); 

  printf("c= "); scanf("%i",&c); 

      min=a; 

      if(b<min) min=b; 

      if(c<min) min=c; 

  printf("umciresi=%d",min); 

return 0; 

} 

am programaSi dialogur reJimSi xdeba 3 mTeli ricxvis Setana 

klaviaturidan, Semdeg ki iwyeba minimaluri mniSvnelobis dadgena. 

algoriTmi martivia:  

⋅ erT-erTi ricxvis (magaliTad, a-s) mniSvneloba mivaniWoT 

damatebiT cvlads min; 

⋅ SevadaroT meore ricxvis (b-s) da min-is mniSvnelobebi. Tu 

Sedarebis gamosaxuleba b<min WeSmaritia, min-s mivaniWoT b-s 

mniSvneloba. amisTvis gamoviyeneT Semdegi if operatori: if(b<min) 

min=b; Tu b<min mcdaria (anu b>=min), marTva gadaecema programis 

momdevno operators. am etapze min-Si aRmoCndeba a da b ricxvebs 

Soris umciresis mniSvneloba; 
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⋅ programis Semdegi operatori isev if operatoria: if(c<min) min=c; misi 

Sesrulebis wesis mixedviT mowmdeba piroba c<min. Tu piroba 

WeSmaritia, Sesruldeba miniWebis operatori min=c; Tu c<min 

mcdaria, marTva gadaecema beWdvis operators  printf("umciresi=%d", 

min); 

miviRebT programis muSaobis Sedegs:    SemoiteneT 3 mTeli ricxvi: 

a= 5 

b= 1 

c= 56 

umciresi=1 

2. SevasruloT igive magaliTi damatebiTi cvladis SemoRebis 

gareSe.  

minimaluri ricxvis dadgenis algoriTmi CavweroT C enaze: 

if(a<b)  

          if(a<c) printf("umciresi=%d",a); 

       else   printf("umciresi=%d",c);   

else    if(b<c) printf("umciresi=%d",b); 

              else   printf("umciresi=%d",c); 

rogorc vxedavT, mTeli algoriTmi Caiwera erTi if-else 

operatoris saSualebiT:  if(a<b)  operatori_1  else  operatori_2. magram 

orive operatori, romelic unda Sesruldes a<b gamosaxulebis 

rogorc WeSmaritebis (operatori_1), aseve misi mcdarobis 

(operatori_2) SemTxvevaSi Tavad warmoadgens  if-else  opratorebs. 

SevniSnoT, rom aseT CanawerSi yoveli else Seesabameba uaxloes if-s.  

if-else operatoris aseT formats ewodeba Cadgmuli. ganvixiloT 

Cadgmuli if-else operatoris kidev erTi varianti: 

vTqvaT, mocemulia aRwera   int a=10, b= -17;   da Semdegi fragmenti: 

if(a<0) 

      if(b>0) a+=3; 

      else a*=2; 
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a++;   

aq mocemulia if operatoris Semoklebuli forma if(a<0) 

operatori_1, sadac operatori_1 kvlav if operatoria:  if(b>0) a+=3; else 

a*=2; (e.i. else-es uaxloesi if aris  if(b>0) ). if operatoris Sesrulebis 

wesis mixedviT, operatori_1 ( if(b>0) a+=3; else a*=2; ) Sesruldeba, Tu 

piroba  a<0  WeSmaritia. 

Cveni aRweris gaTvaliswinebiT, raTa a=10 (anu a<0 mcdaria), 

operatori if(b>0) a+=3; else a*=2; saerTod ar Sesruldeba, marTva 

gadadis operatorTan a++; da fragmentis Sesrulebis Sedegad a udris 

11-s. 

 axla ganvixiloT fragmenti: 

if(a<0) 

{ 

      if(b>0) a+=3; 

   } 

  else a*=2; 

                                                              a++; 

aseTi Canaweris dros else-es uaxloesi xdeba pirvelive if ( if(a<0) ), 

xolo fragmentis Sesrulebis Sedegad a udris 21-s (radgan a<0 

mcdaria, sruldeba operatorebi a*=2   => a=20;  da Semdeg  a++;   => a=21). 

3. amovxsnaT kvadratuli gantoleba 02 =++ cbxax  ( 0≠a ). 

# include <stdio.h> 

# include <math.h> 

main() 

{ 

 int a,c,b, d;  float x1, x2; 

 printf("SemoitaneT gantolebis koeficientebi: "); 

 scanf("%d%d%d",&a,&b,&c); 

  d=b*b-4*a*c; 

   if(d>0) 

   { 
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    x1=(-b-sqrt(d))/(2*a); 

    x2=(-b+sqrt(d))/(2*a); 

    printf ("x1=%f  x2=%f\n", x1, x2); 

   } 

   else if(d==0) 

         { 

          x1=x2=-b/(2*a); 

            printf ("x1=x2=%f\n", x1); 

         } 

        else    printf ("gantolebas namdvili fesvebi ara aqvs\n"); 

return 0; 

 } 

programis Sesrulebis Sedegebi: 

1) SemoitaneT gantolebis koeficientebi:    
                        1 5 6 
      x1=-3.000000  x2=-2.000000 

2) SemoitaneT gantolebis koeficientebi:  
1 4 4 

x1=x2=-2.000000 

         
 3) SemoitaneT gantolebis koeficientebi: 1 2 7 
      gantolebas namdvili fesvebi ara aqvs 

4. davalagoT sami namdvili ricxvi  a, b da c araklebiT (ise, rom 

Sesruldes piroba cba ≤≤ ) 

#include <stdio.h> 

main() 

{ 

  float a, c, b, d; 

 printf("SemoitaneT ricxvebi: ");    scanf("%f%f%f", &a, &b, &c); 

     printf("a=%0.2f  b=%0.2f  c=%0.2f", a, b, c); 

    if(a>b) 

     { 

        d=a;   a=b;   b=d; 

      } 

   if(b>c) 
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   { 

    d=b;   b=c;   c=d; 

      } 

   if(a>b) 

   { 

    d=a;   a=b;   b=d; 

      } 

     printf("\na=%0.2f  b=%0.2f  c=%0.2f", a, b, c); 

return 0; 

 } 

programis muSaobis Sedegi: 

SemoitaneT ricxvebi: 1.234  -4.3452  3.9876   

a=1.23 b=-4.35 c=3.99 

a=-4.35 b=1.23 c=3.99 

 mivaqcioT yuradReba printf( )  funqciaSi dasabeWdi namdvili 

ricxvebis formatis specifikatorebs – %0.2f. aq % da f Soris 

moTavsebuli ricxvi 0.2 niSnavs moTxovnas – davbeWdoT Sesabamisi 

mniSvneloba mZimis Semdeg ori niSnis sizustiT. magaliTad, SevitaneT 

3.9876, xolo daibeWda 3.99, anu Sesrulda damrgvaleba aseulebamde. 

igive moTxovnas niSnavs specifikatori % .2f. Tu specifikatorSi weria 

%10.3f, es niSnavs, rom Cven viTxovT gamosatani namdvili ricxvisTvis 

10 pozicias (aTobiTi wertilis poziciis CaTvliT), xolo wilad 

nawilSi 3 cifrs. amasTan, Tu Setanili ricxvia, vTqvaT, 1.123456, maSin 

daibeWdeba 1.123 da 5 xarvezi ricxvis win, anu moxdeba ricxvis 

sworeba marjvniv.  

vTqvaT, programaSi gamoviyeneT funqcia printf("a=%10.3f  b=%.4f  

c=%0.2f", a, b, c); 

maSin pasuxi iqneba:  

SemoitaneT ricxvebi: 1.123456   65.123456   987.65432 

a=- - - - -1.123  b=65.1235  c=987.65  
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moyvanil pasuxSi simbolo ‘-‘ cvlis xarvezs, sinamdvileSi 1.123 

ricxvis win gamotovebulia 5 pozicia. 

 Tu specifikatori mocemulia ase : %-10.3f, maSin gamotanis dros 

moxdeba ricxvis sworeba marcxniv. e.i. funqcia printf("a=%-10.3f b=%.4f 

c=%0.2f",a,b,c); dagvibeWdavs:  

SemoitaneT ricxvebi: 1.123456  45.765432  -9.34567 

a=1.123- - - - -   b=45.7654  c=-9.35 

 
 
 
 
1.8. switch amorCevis operatori. break Ooperatori. gadasvlis 

operatori, Wdis cneba, carieli operatori  

C-s switch operatori gamoiyeneba maSin, rodesac programis 

gagrZeleba iTvaliswinebs bevr SesaZlo variants, xolo arCeuli 

unda iyos erT-erTi. amitom switch-s gadamrTvels uwodeben. mas 

SeuZlia mravaldoniani if..else..if..else operatoris Secvla. switch-is 

ZiriTadi formati Semdegia: 

switch (<gamosaxuleba>) 

{ 

 case <konstanta-1>: operatorebis mimdevroba 

                     break;  

 case <konstanta-2>: operatorebis mimdevroba 

                     break;  

           . . .  

 case <konstanta-n>: operatorebis mimdevroba 

                     break;  

 default: operatorebis mimdevroba 

} 

 magaliTad, int x=10, y=21, z; mocemuli aRweris pirobebSi 

programis fragmentis               

switch (y-2*x+2) 



 46 

{ 

 case 1:  z=3*x-y;   break;  

 case 2:  z=y-x;  break;  

 case 3:  z=x+y;  break;  

 default: z=y; 

} 

    printf ("z=%d", z); 

Sesrulebis Sedegad daibeWdeba z=31. sxva x=10, y=20 sawyisi 

monacemebisTvis daibeWdeba z=10, xolo x=10, y=23 –sTvis daibeWdeba 

z=23. vnaxoT, rogor miiReba es Sedegebi. 

ganvixiloT pirveli SemTxveva (x=10, y=21). switch operatoris 

Sesruleba iwyeba mrgval frCxilebSi mocemuli gamosaxulebis 

gamoTvliT: y-2*x+2=21-20+2=3. miRebuli mniSvneloba Sedardeba case-

ebis konstantebs manamde, sanam ar aRmoCndeba erT-erTi konstantis 

toli. Cvens SemTxvevaSi moxdeba 3-is Sedareba jer 1-Tan, Semdeg 2-Tan, 

bolos ki 3-Tan. rogorc ki toloba dafiqsirdeba, iwyeba Sesabamisi  

case-blokis operatorebis Sesruleba. Cvens SemTxvevaSi gamoiTvleba 

z=x+y; (z=31) da Sesruldeba operatori break. break – wyvetis operatori – 

uzrunvelyofs switch  konstruqciidan gamosvlas. Semdeg Sesruldeba 

programis morigi operatori. Cvens fragmentSi es aris funqcia printf 

("z=%d", z);  

 meore SemTxvevaSi (x=10, y=20) y-2*x+2= 20-20+2=2. marTva gadava case 

2: Semdeg mocemul operatorebTan: z=y-x => z=10, break; => gamosvla switch-

idan. mere Sesruldeba  printf ("z=%d", z);  da daibeWdeba z=10. 

 mesame SemTxvevaSi (x=10, y=23) y-2*x+2=23-20+2=5. radganac arc 

erTi konstanta ar aris 5-is toli, Sesruldeba default: blokis 

operatorebi, anu z=y; Semdeg ki funqcia printf ("z=%d", z);  da daibeWdeba 

z=23. 

daSvebulia switch operatoris konstruqcia, romelic ar Seicavs 

rezervirebul sityvas default da Sesabamis operatorebis mimdevrobas. 
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agreTve SeiZleba break; operatoris gamotovebac. maSin gagrZeldeba 

Semdegi case-blokebis operatorebis Sesruleba pirvel Semxvedr break-

amde. vTqvaT, gvaqvs aRwera: char p;  da programis fragmenti: 

      printf("SemoitaneT simbolo: ");  

                                scanf("%c", &p);  /* %c – simboluri cvladis formatis 

specifikatoria*/ 

switch (p) 

{ 

 case 'A':  printf("amirani\n");   break;  

 case 'T' : case ' P ' :  printf("tarieli da paata\n");    

 case 'M':  printf("mariami\n");  break;  

 default:  printf("giorgi\n");   

} 

 1) Tu klaviaturidan SevitanT simbolo A-s, daibeWdeba amirani,  

2) Tu SevitanT asoebs T an P – daibeWdeba:                 

 

radganac case 'T' : case ' P ' : blokSi ar aris break; operatori, am 

blokis operatorTa Semdeg Sesruldeba case 'M':  blokis 

operatorebic. 

      3) Tu SevitanT simbolo M-s, daibeWdeba Mmariami. 

4) Tu klaviaturidan Setanili simbolo ar aris arc A, arc T, 

arc P da arc M, Sesruldeba default: blokis operatori da daibeWdeba 

Ggiorgi.  

ganvixiloT amocana: mocemulia 2 mTeli ricxvi x da y. 

klaviaturidan Setanili ariTmetikuli operaciis niSnis (+, –, *, /) 

mixedviT SevasruloT Sesabamisi operacia.  

I. amocanis amoxsnaSi gamoviyenoT operatori if..else..if..else.. 

Sesabamisi aRwera da programis fragmenti gamoiyureba ase: 

char  nishani;  int  x,  y,  z, b=1; 

       . . . 

                                                scanf("%d%c%d", &x, &nishani, &y); 

tarieli  da Ppaata  Mmariami 
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      if(nishani=='+') z=x+y; 

           else  if(nishani=='-') z=x-y; 

                 else if(nishani=='*') z=x*y; 

                       else if(nishani=='/') 

                                 if(y!=0) z=x/y; else b=0; 

 if(b) printf("z=%d", z); else printf("0 -ze gayofa akrZalulia"); 

        . . . 

II. amoxsnisas gamoviyenoT operatori switch. programis SesaZlo 

varianti 

#include<stdio.h> 

main() 

{ 

  char  nishani;  int  x,  y,  z=73; 

       scanf("%d%c%d", &x, &nishani, &y); 

     switch (nishani) 

     { 

          case '+':  z = x + y;    break; 

          case '-':  z = x - y;    break; 

          case '*':  z = x * y;    break; 

          case '/':  if(y!=0) z = x / y;  else { 

                                                               printf("0-ze gayofa akrZalulia!"); 

                                                               goto m; 

                                                            } 

                         break; 

          default :  ; 

        } 

           printf("z=%d",z); 

      m:  return 0; 

} 

mogvcems Sedegebs:                                                                             

1). 2+3 
      z=5 

2). 2-3   
     z=-1 

3). 3*5 
     z=15 

4). 13/2 
     z=6 

5). 22/0 
0-ze gayofa akrZalulia! 
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programaSi gvxvdeba 2 CvenTvis axali operatori. esenia goto da 

carieli operatori ; .  

carieli operatori ar Seicavs moqmedebas. is Sedgeba mxolod ; -

sagan da gamoiyeneba maSin, rodesac moqmedebis Catareba saWiro ar 

aris, magram sintaqsis (gavixsenoT, rom sintaqsi – p rogramis 

winadadebis Caweris wesebis erTobliobaa) mixedviT raime operatori 

aucilebelia. magaliTad, Cvens programaSi gaTvaliswinebulia switch 

operatoris default: bloki. sintaqsis mixedviT es bloki unda 

Seicavdes erT operators mainc. magram programis avtorma CaTvala, 

rom default : blokSi araa saWiro raime moqmedeba. amitomac iZulebuli 

gaxda carieli operatori gamoeyenebina. mas rom ar Caewera default : 

blokSi ; miiRebda Setyobinebas sintaqsuri Secdomis Sesaxeb: “Statement 

missing  ; “ 

ganxiluli magaliTi wminda sailustracio xasiaTs atarebs, 

vinaidan im SemTxvevaSi, rodesac default : blokSi ar moiazreba 

moqmedebis Catareba, igive sintaqsis mixedviT, SeiZleba am blokis 

gamotoveba. maSin Cveni programis switch gadamrTvelis saxe iqneboda: 

switch (nishani) 

     { 

          case '+':  z = x + y;    break; 

          case '-':  z = x - y;    break; 

          case '*':  z = x * y;    break; 

          case '/':  if(y!=0) z = x / y; else { 

                               printf("0-ze gayofa akrZalulia!"); 

                                           goto m;  }   

                                                    } 

rogorc vxedavT, case '/' :  blokSi ar aris arc break; operatori. es 

SesaZlebelia, radganac case '/' :  – gadamrTvelis ukanaskneli blokia. 

goto gamoiyeneba programis operatorebis Sesrulebis rigis 

Sesacvlelad. misi formatia  goto <Wde>; sadac Wde – nebismieri 

identifikatoria. upirobo gadasvlis operatori goto uzrunvelyofs 
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marTvis gadacemas WdiT moniSnul operatorze. WdiT moniSvna ki aris 

saWiro operatoris (sadac gvinda gadasvla) win Wde : -is Cawera. 

magaliTad, fragmentSi: 

x=y++;   

goto abc; /*gadadi abc-Ti moniSnul operatorze*/ 

z=x+y; 

abc:  z=x*y;        

pirveli x=y++;  operatoris Semdeg Sesruldeba z=x*y; da ara z=x+y; aq 

abc aris Wde, xolo abc : ki aris z=x*y;  operatoris moniSvna. 

Cvens programaSi gamoyenebulia goto m; da amitom Sesruldeba m : -

iT moniSnuli operatori return 0;. risTvis dagvWirda upirobo 

gadasvla programis dasasrulze? saqme isaa, rom gayofis Sesrulebis 

dros case '/' :  blokSi goto m; operatori rom ar CagverTo, anu 

yofiliyo     

case '/' :  if(y!=0) z = x / y;  else   printf("0 -ze gayofa akrZalulia!"); 

0-lis toli gamyofis SemTxvevaSi programa dagvibeWdavda 0-ze gayofa 

akrZalulia!z=73. 

es moxdeboda imitom, rom Sesruldeboda switch-gadamrTvelis 

momdevno operatoric printf("z=%d", z); cxadia, rom aseTi pasuxi 

gaugebaria: erTis mxriv,   0-ze gayofa ar SeiZleba, meores mxriv ki 

z=73 (e.i. daibeWda z-is Tavdapirveli mniSvneloba). miuxedavaT imisa, 

rom informacias z=73 aranairi kavSiri 0-ze gayofasTan ara aqvs, 

SeiZleba vifiqroT, rom raRaca gayofa TiTqos da Sesrulda.  

unda aRiniSnos, rom C-s nebismieri programa SeiZleba daiweros 

goto operatoris gamoyenebis gareSec, rac programirebis karg stilad 

iTvleba. mogvianebiT moviyvanT am programas goto-s gareSe. 
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1.9. cikli winapirobiT. cikli Semdgomi pirobiT. ciklis 

operatorebi while, do while  

 rodesac programaSi operatorTa jgufi (an erTi operatori) 

unda ganmeordes ramodenime jer, rogorc wesi manamde, sanam 

sruldeba garkveuli piroba, gamoiyeneba ciklis operatorebi. 

 ganvixiloT ciklis operatori while. misi sintaqsia: 

while(<piroba>) operatori  

sadac piroba – gamosaxulebaa, operatori ki SeiZleba iyos martivi 

(erTi), Sedgenili an carieli. carieli operatori Sedgeba ; -sagan, 

xolo Sedgenili – gavixsenoT – aris figurul frCxilebSi 

moTavsebuli ramdenime operatori. while aris cikli winapirobiT. es 

niSnavs, rom misi Sesruleba yovelTvis iwyeba pirobis SemowmebiT, 

xolo Sesrulebis sqema Semdegia: 

1. mowmdeba piroba; 

2. Tu piroba mcdaria, while ciklis Sesruleba mTavrdeba da 

marTva gadaecema programis Semdeg operators. Tu piroba 

WeSmaritia, sruldeba while-is operatori (amboben agreTve – 

ciklis tani). 

3. procesi meordeba 1-li punqtidan. 

 vTqvaT, mocemulia aRwera  int a=10, b=12, i=0;  da programis 

fragmenti: 

. . . 

while (a<b) {  a++;   i++;  } 

printf("ciklis ganmeorebis ricxvi=%d", i); 

vnaxoT, ramdenjer imuSavebs cikli. pirvelad Semowmdeba piroba 

a<b. piroba WeSmaritia, amitomac daiwyeba ciklis Sesruleba. 

operatori a++; mianiWebs a-s mniSvnelobas 11, i++; operatori ki gaxdis 

i-s 1-is tols. kvlav Semowmdeba piroba a<b (11<12), piroba WeSmaritia, 

Sesruldeba ciklis tani: a miiRebs mniSvnelobas 12, i gaxdeba 2-is 

toli. isev Semowmdeba piroba a<b (12<12), amjerad piroba mcdaria, 
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ciklis tani ar Sesruldeba, marTva gadadis operatorTan 

printf("ciklis ganmeorebis ricxvi=%d", i); romelic dabeWdavs:    

ciklis ganmeorebis ricxvi=2. 

 daskvna: while cikli sruldeba manamde, sanam piroba WeSmaritia. 

amasTan, while cikli SeiZleba saerTod ar Sesruldes. es moxdeba im 

SemTxvevaSi, Tu piroba Tavidanve mcdaria.  

 ganvixiloT ramdenime cikluri (ganmeorebadi) algoriTmis 

realizeba    C-ze. 

1. davadginoT mocemuli n naturaluri ricxvis cifrTa namravli.  

unsigned int  n, cifri=0, namravli; 

  namravli=1;   

    scanf("%u",&n);    /* %u aris unsigned int tipis cvladis formatis 

specifikatori*/ 

                 while(n!=0)     /* vidre n  ar gaxdeba 0-is toli */ 

{cifri=n%10;    /* cvlads cifri   mieniWeba  n  ricxvis bolo cifri */ 

        namravli=namravli*cifri;   /*  an namravli*=cifri;  */ 

        n=n/10;   /* an n/=10; =>n-i  Seicvleba misive mTeli nawiliT */   } 

                   printf ("n ricxvis cifrTa namravli=%u", namravli);  

 SevamowmoT, ramdenad sworad muSaobs Cveni algoriTmi. vTqvaT, 

n=423. CavweroT pirobis da yoveli cvladis mniSvneloba ciklis 

Sesrulebis yovel bijze: 

piroba    n!=0 cifri namravli n  
 0 1 423 ciklis 

dawyebamde 
423!=0 
WeSmaritia 423%10=3 1*3=3 423/10=42 ciklis I biji 

42!=0   
WeSmaritia 42%10=2 3*2=6 42/10=4 ciklis II biji 

4!=0     
WeSmaritia 4%10=4 6*4=24 4/10=0 ciklis III biji 

0!=0  mcdaria =>   cikli dasrulda 

 cvladSi namravli miviReT mniSvneloba 24, rac namdvilad 432-is 

cifrTa namravls udris.  
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SegveZlo while-is pirobis Cawera asedac: while(n). Tu gavixsenebT, 

rom C-Si WeSmariti niSnavs nebismier mTel aranulovan sidides, 

xolo mcdaris aRmniSvnelia 0-i, gasagebi xdeba, rom while(n) Canaweris 

SemTxvevaSi cikli imuSavebs manam, sanam n ar udris 0-s. anu while-Si 

piroba warmoadgens gamosaxulebas, romelic SeiZleba iyos rogorc 

Sedarebis an logikuri gamosaxuleba, aseve ariTmetikuli 

gamosaxulebac.  

2. daviTvaloT pirveli 6 naturaluri ricxvis jami.  

#include <stdio.h> 

main() 

{ 

  unsigned int  n=1, jami=0; 

   while(n<=6) 

 { 

        jami+=n; 

        printf ("n=%u   jami=%u\n", n, jami);   /* funqcia beWdavs n-is da jami-s 

mniSvnelobas  ciklis yovel bijze*/ 

        n++; 

 } 

       printf ("pirveli  %u  naturaluri ricxvis jami=%u", --n, jami); 

return 0; 

 } 

programis muSaobis Sedegi: n=1   jami=1 

n=2   jami=3 

n=3   jami=6 

n=4   jami=10 

n=5   jami=15 

n=6   jami=21 

pirveli 6 naturaluri ricxvis jami=21 

3. vipovoT 2 naturaluri ricxvis udidesi saerTo gamyofi 

(evklides algoriTmi) 
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#include<stdio.h>     /* evklides algoriTmi */ 

main() 

{ 

  int a, b, usg; 

  printf("SemoiteneT 2 naturaluri ricxvi:\n");  scanf("%d%d",&a,&b); 

        while(a!=b) 

               if(a>b) a=a-b;  

                       else  b=b-a; 

     usg=a; 

    printf("usg=%d",usg); 

return 0; 

} 

programis pasuxebi:   

1).SemoiteneT 2 naturaluri 
ricxvi :   
    48 18 
    usg=6 

2)SemoiteneT 2 
naturaluri ricxvi:  
   75 75  
   usg=75 

3)SemoiteneT 2 naturaluri 
ricxvi:   
    7 19 
    usg=1 

amocanis algoriTmi warmoadgens evklides mier SemoTavazebuli 

algoriTmis 

erT-erT variants: SevadaroT ori mocemuli ricxvi 

- Tu ricxvebi tolia, usg-s mniSvneloba udris maT mniSvnelobas. am 

SemTxvevaSi while cikli ar Sesruldeba,  usg-s mieniWeba mocemuli 

ricxvebis mniSvneloba da daibeWdeba pasuxi (rogorc me-2 

magaliTSi);  

- Tu ricxvebi gansxvavebulia, iwyebs muSaobas while cikli. 

programis teqstidan Cans, rom while-is tani – erTaderTi if 

operatoria. masSi mowmdeba piroba mocemul ricxvebs Soris 

romelia meti, Semdeg met ricxvs akldeba mcire, xolo mcire rCeba 

ucvleli. procesi grZeldeba manamde, sanam ricxvebi ar 

gautoldeba erTmaneTs. bolos miRebuli ricxvebis toli 

mniSvneloba eniWeba usg-s.  

damoukideblad ganixileT konkretuli magaliTi: a=16,  b=12. 
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do-while ciklSi piroba mowmdeba ciklis operatoris bolos. 

amitomac mas uwodeben cikls Semdgomi pirobiT. do-while operatoris 

ZiriTadi formati Semdegia: 

do { 

 ciklis tani: operatorebis mimdevroba an erTi         

                  operatori 

     } while (<piroba>); 

Tu while cikli SeiZleba ar Sesruldes arc erTxel (rodesac 

piroba Tavidanve mcdaria), do-while ciklis tani aucileblad 

Sesruldeba erTxel mainc. xolo Semdeg ciklis gagrZeleba 

damokidebulia do-while-is pirobaze. do-while cikli imuSavebs manamde, 

sanam ciklis bolos mocemuli piroba WeSmaritia. 

 ganvixiloT magaliTi: gamoiTvaleT !n  ( 0≥n ) 

#include<stdio.h> 

main() 

{ 

  short int  n, i;   long int fact=1; 

  printf("SemoitaneT n: ");    scanf("%d",&n); 

  i=1; 

  do 

 { 

        fact=fact*i; 

        i++; 

 } while(i<=n); 

       printf ("n-is faqtoriali=%ld", fact);  /* %ld – long-is formatis 

                                               specifikatoria*/ 

return 0; 

} 
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programis muSaobis Sedegebi:                                                                             

1). SemoiteneT n: 12 
     n-is faqtoriali=479001600 

2). SemoiteneT n: 0 
     n-is faqtoriali=1 

3). SemoiteneT n: 1 
     n-is faqtoriali=1 

 
 am programaSi SeiZleboda while ciklis gamoyenebac. magram 

arsebobs algoriTmebi, romlebSic mizanSewonilia do-while cikli. 

magaliTad, Tu adre ganxilul amocanaSi – ipoveT mocemuli n 

naturaluri ricxvis cifrTa namravli – SevcvliT pirobas: ipoveT 

mocemuli n arauaryofiTi mTeli ricxvis cifrTa namravli, maSin 

moyvanili programis fragmenti (sadac gamoviyeneT cikli while) 

mogvcems araswor pasuxs n=0-sTvis. CavweroT programa mTlianad   n-

is tipis (unsigned int) gaTvaliswinebiT :  

#include <stdio.h> 

main() 

{ 

   unsigned int  n, cifri=0, namravli=1; 

   printf("SemoitaneT mTeli arauaryofiTi ricxvi: ");    scanf("%u",&n);     

           while(n!=0)      

 { 

   cifri=n%10;     

    namravli*= cifri;    

                             n/=10;    

      } 

                   printf ("n ricxvis cifrTa namravli=%u",namravli); 

return 0; 

 }  

programis muSaobis Sedegia: SemoitaneT mTeli arauaryofiTi ricxvi: 0 

                                                              n  ricxvis cifrTa namravli=1 

araswori Sedegi ukavSirdeba while-is gamoyenebas. marTlac, Tu 

n-is Semotanili mniSvneloba nulia, n!=0 ciklis piroba mcdaria, 

cikli ar Sesruldeba da daibeWdeba namravli cvladis mniSvneloba 1. 
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Tu SevcvliT while cikls do-while-iT, situacia gamoswordeba. do-

while ciklSi pirveli Sesvla xdeba upirobod, ciklis tani erTxel 

mainc Sesruldeba, rac sakmarisia n=0-is SemTxvevaSi. 

#include <stdio.h> 

main() 

{ 

  unsigned int  n, cifri=0, namravli; 

  namravli=1; 

  printf("SemoitaneT mTeli arauaryofiTi ricxvi: ");  scanf("%u",&n); 

   do 

 { 

   cifri=n%10; 

    namravli*=cifri; 

          n/=10; 

 } while(n!=0); 

      printf ("n ricxvis cifrTa namravli=%u",namravli); 

 return 0; 

 } 

programis muSaobis Sedegia: SemoitaneT mTeli arauaryofiTi ricxvi: 0 

                                                              n ricxvis cifrTa namravli = 0 

ciklis operatori do-while xSirad gamoiyeneba e.w. meniuebis 

Sesaqmnelad. 

davubrundeT ukve ganxilul amocanas: nebismieri 2 mTeli x da y 

ricxvisTvis SevasruloT ariTmetikuli operacia mocemuli 

ariTmetikuli operaciis niSnis Sesabamisad. moviyvanoT C-s programa, 

romelsac ricxvebi da operaciis niSani miewodeba klaviaturidan. 

programaSi gaviTvaliswinoT SesaZlebloba misi erTxel gaSvebis 

dros sxvadasxva operaciebis Sesrulebisa ricxvebis sxvadasxva 

wyvilisTvis. amas mivaRwevT do-while ciklis saSualebiT, romelic 

gagrZeldeba Cveni survilis mixedviT: ciklis yoveli bijis 

Sesrulebis bolos gamoviyenoT operatori printf("\ngavagrZeloT 
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Sesruleba (1/0)? "); romlis Semdegac 1-ianis Setanis SemTxvevaSi 

programa gaagZelebs muSaobas, xolo 0-ianis SemTxvevaSi – 

damTavrdeba. 

          #include<stdio.h> 

main() 

{ 

  char nishani ;  int x, y, z, pasuxi; 

 do{ 

        printf("\nSemoitaneT x, operaciis niSani (+,-,*,/) da y : "); 

        scanf("%d %c %d", &x, &nishani, &y  ); 

          switch (nishani) 

         { 

          case '+':  z = x + y;  printf("z=%d",z);  break; 

          case '-':  z = x - y;  printf("z=%d",z);  break; 

          case '*':  z = x * y;  printf("z=%d",z);  break; 

          case '/':  if(y!=0) {  z = x / y;   printf("z=%d",z);  } 

                              else  printf("0 -ze gayofa akrZalulia!");   

          } 

        printf("\ngavagrZeloT Sesruleba(1/0)? "); scanf("%d",&pasuxi); 

     }while(pasuxi==1); 

          printf("\nnaxvamdis :)"); 

return 0; 

} 

programis Sesrulebis Sedegi: 

SemoitaneT x, operaciis niSani (+,-,*,/) da y: 2+3 

z=5 

gavagrZeloT Sesruleba(1/0)? 1 

SemoitaneT x, operaciis niSani (+,-,*,/) da y: 2-3 

z=-1 
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gavagrZeloT Sesruleba(1/0)? 1 

SemoitaneT x, operaciis niSani (+,-,*,/) da y: 5/2 

z=2 

gavagrZeloT Sesruleba(1/0)? 1 

SemoitaneT x, operaciis niSani (+,-,*,/) da y: 5/0 

0-ze gayofa akrZalulia! 

gavagrZeloT Sesruleba(1/0)? 0 

Nnaxvamdis :) 

am programaSi kidev erTi gaumjobesebaa pirvel variantTan 

SedarebiT: Cven ar gamoviyeneT operatori goto. es ki niSnavs, rom 

daculia programirebis kargi stili. 

 

 
1.10. for ciklis operatori.  break da continue operatorebis 

gamoyeneba ciklSi  

 ciklis operatori for warmoadgens ciklis organizebis yvelaze 

zogad saSualebas. misi formatia: 

for (<gamosaxuleba_1> ; <gamosaxuleba_2> ; <gamosaxuleba_3>) <ciklis 

tani> 

gamosaxuleba_1-Si, rogorc wesi, xdeba ciklis mmarTveli 

cvladebisTvis, ciklis parametrebisTvis, sawyisi mniSvnelobebis 

miniWeba anu inicializeba.  

gamosaxuleba_2-Si ganimarteba piroba, romelic gansazRvravs, 

unda Sesruldes ciklis tani, Tu ara.  

gamosaxuleba_3 ganmartavs ciklis parametrebis cvlilebas 

ciklis tanis yoveli Sesrulebis Semdeg. 

moviyvanoT for operatoris Sesrulebis sqema: 

1. gamoiTvleba gamosaxuleba_1; 

2. gamoiTvleba gamosaxuleba_2; 
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3. Tu gamosaxuleba_2-s mniSvneloba nulisagan gansxvavebulia 

(WeSmaritia), Sesruldeba ciklis tani, Semdeg gamoiTvleba  

gamosaxuleba_3, Semdeg ki yvelaferi gameordeba me-2 punqtidan;  

Tu gamosaxuleba_2 udris 0-s (mcdaria), marTva gadadis for-is 

momdevno operatorze. 

     ciklis gagrZelebis piroba yovelTvis mowmdeba ciklis 

dasawyisSi. amitomac, Tu piroba Tavidanve mcdaria,  for cikli 

SeiZleba arc Sesruldes. 

ganvixiloT magaliTebi: 

1.  int  i; 

                       for (i=1; i<10; i++)  printf("%d ", i*i);       

es fragmenti uzrunvelyofs pirveli 9 naturaluri ricxvis 

kvadratis beWdvas. ciklis i parametrs Tavidan eniWeba mniSvneloba 1, 

ciklis yoveli bijis win mowmdeba piroba i<10. Tu piroba WeSmaritia 

=> Sesruldeba operatori printf("%d ", i*i); da daibeWdeba i2-is 

mniSvneloba, i gaizrdeba – i++ -operaciis ZaliT, kvlav Semowmdeba 

piroba da a.S. 

2.   int  i; 

                         for (i=10; i>0; i --)  printf("%d ", i);  

fragmenti dabeWdavs ricxvebs 10  9  8  7  6  5  4  3  2  1.    

3.  int  i, j, s=0;  

         for (i=1, j=7;  i<=j;  i++, j--) s+=i+j; 

aagrovebs [1;7] intervalis boloebidan erTnairad daSorebuli 

ricxvebis jams. ganxilul fragmentSi moyvanilia for operatori, 

romelSic ciklis marTva damokidebuli or i da j parametrze. orive 

parametri Rebulobs Tavdapirvel mniSvnelobas inicializebis 

ganyofilebaSi, xolo axali mniSvnelobebi orives eniWeba para-

metrebis cvlilebis ganyofilebaSi. amasTan, mivaqcioT yuradReba, 

rom Sesabamisi operatorebi (i=1, j=7 da i++, j--) gamoyofilia erTma-

neTisgan mZimeebiT.  
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4. SeiZleba gamoviyenoT for operatori, romelSic erTi an 

ori ganyofileba ar Seicavs gamosaxulebebs. magaliTad, CavweroT 

evklides algoriTmis amoxsna erTi for-iT:      

                       int a, b; 

    scanf("%d %d", &a, &b); 

   for(   ; a!=b;   ) if (a>b) a-=b; else b-=a; 

    printf("usg=%d", b);   

rogorc vxedavT, parametrebis inicializaciis da parametrebis 

cvlilebis ganyofilebebi carielia: am ciklSi parametri ar 

gvWirdeba.  

5. davbeWdoT fibonaCis mimdevrobis wevrebi diapazonSi [1; 100]. 

fibonaCis mimdevroba nf  aigeba Semdegi wesiT: ;110 == ff  21 −− += nnn fff , 

sadac ...,, 32=n  

 amocanaSi gamoviyenoT for-operatori. 

int  f0=1,  f1=1,  f2; 

  printf("%d %d ", f0, f1); 

                                        for( f2=f0+f1;  f2<=100;  f0=f1, f1=f2, f2=f0+f1) printf("%d ", f2); 

am fragmentSi for SeiZleboda Cagvewera ciklis tanis gareSec, ufro 

sworad, ciklis tanSi CagverTo carieli operatori: 

int  f0=1,  f1=1,  f2; 

     printf("%d %d ", f0, f1); 

                                       for( f2=f0+f1;  f2<=100;  printf("%d ", f2), f0=f1, f1=f2, f2=f0+f1); 

darwmundiT, rom moyvanili fragmentebi namdvilad dagvibeWdaven 

ricxvTa mimdevrobas   1  1  2  3  5  8  13  21  34  55  89. 

igive Sedegi eqneba Semdegi fragmentis Sesrulebas: 

int  f0=1,  f1=1,  f2=f0+f1; 

  printf("%d %d ", f0, f1); 

                                           for(    ;  f2<=100;  f0=f1, f1=f2, f2=f0+f1) printf("%d ", f2); 

6. zogjer, nebiT Tu uneblied, SeiZleba gamogvivides cikli, 

romelic ar mTavrdeba, anu usasrulo cikli. ganvixiloT ciklis 

operatorebi 
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for(  ;  ;  ) printf("usasrulo cikli\n");    am ciklSi arc erTi 

ganyofileba ar Seicavs operatorebs; 

for(i=j=1; 5; i++, j++) printf("usasrulo cikli\n");  aq ciklidan 

gamosvlis piroba yovelTvis WeSmaritia ( 05 ≠ ) da ar aris 

damokidebuli parametrebis cvlilebaze;      

for(i=10; i>7;  i++) printf("usasrulo cikli\n");  am ciklSi ki 

gamosvlis piroba damokidebulia ciklis parametrze, magram 

parametris sawyisi  mniSvnelobisa da cvlilebis gaTvalis-

winebiT piroba mcdari ar gaxdeba. 

miuxedavad amisa, usasrulo ciklidan gamosvla SesaZlebelia, 

Tu gamoviyenebT wyvetis operators break; 

magaliTad, programa 

#include<stdio.h> 

main() 

{   unsigned char p; 

 for( ; ; ) 

       { 

                 scanf("%c", &p); 

                if(p=='Q'|| p=='q') break; 

                printf("%c", p); 

             } 

return 0; 

} 

beWdavs klaviaturidan Setanil simboloebs manamde, sanam ar 

Sexvdeba simbolo 'q' an 'Q':    

           break operatoris gamoyeneba usasrulo ciklSi Q  /* Setana */ 

           break operatoris gamoyeneba usasrulo ciklSi     /* gamotana */ 

 adre Cven ganvixileT break; operatoris gamoyeneba switch-

gadamrTelSi rogorc case blokis damTavrebis saSualeba. axla 

vnaxeT, rogor wyvets break usasrulo cikls. garda amisa, misi 
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gamoyeneba SeiZleba nebismier ciklSi, Tu es saWiroa. rodesac break; 

operatori gvxvdeba ciklis tanSi, cikli wydeba da marTva gadadis 

ciklis momdevno operatorze.  

ganvixiloT amocana: mocemuli naturaluri a ricxvisTvis 

gavadginoT, martivia igi Tu Sedgenili. amoxsnis erT-erTi varianti: 

#include<stdio.h> 

main() 

{ 

 int a, k;          

      scanf("%i", &a); 

   for(k=2;  k<=a/2;  k++) if(a%k==0) break; 

     if(k>a/2) printf("martivia"); else printf("Sedgenilia"); 

  return 0; } 

aq k – mocemuli a ricxvis SesaZlo gamyofia. for-ciklSi k-s 

mniSvneloba izrdeba 2-dan 1-s bijiT a-s naxevramde, da yovelTvis 

mowmdeba, iyofa Tu ara a  mimdinare k-ze. rogorc ki a gaiyofa 

romelime k-ze, pasuxi mzadaa – ricxvi Sedgenilia, break; operatori 

wyvets cikls. Tu a ar gaiyofa arc erT k-ze, maSinac pasuxi cxadia – 

ricxvi martivia. ciklis operatoris momdevno if operatorSi xdeba 

dazusteba, rogor damTavrda for cikli. Tu for-is Sesruleba vadamde 

Sewyda (k<=a/2), a – Sedgenilia. Tu ki for-ciklma imuSava bolomde 

(k>a/2), a – martivia.   

 metad mizanSewonilia am amocanis amoxsna break-is gareSe. 

#include<stdio.h> 

main() 

{ 

 int a, k, b=1; 

     scanf("%i", &a); 

 for(k=2;  k<=a/2 && b;  k++)     if(!(a%k)) b=0; 
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     if(b) printf("martivia"); else printf("Sedgenilia"); 

return 0; 

}  

aq SemoviReT int  b=1; am cvladis daniSnulebaa ciklis wyveta a 

ricxvis gamyofis povnis SemTxvevaSi. anu Tu a gaiyofa romelime k-ze, 

b-s mieniWeba 0, ciklis gagrZelebis piroba k<=a/2 && b xdeba mcdari 

da cikli Sewydeba. xolo if-operatorSi mowmdeba, ra mniSvneloba 

aqvs b-s ciklis Semdeg. Tu b udris 0-s (gamyofi moiZebna), 

Sesruldeba if-is else nawili da daibeWdeba  Sedgenilia. Tu b darCa 1-

is toli (b – WeSmaritia), daibeWdeba Mmartivia. mivaqcioT yuradReba 

gamosaxulebas !(a%k). igi aris WeSmariti, Tu (a%k) mcdaria, e.i. Tu 

a%k= =0.  

 bolos, kidev erTi SeniSvna am programis Sesaxeb. cnobilia, rom 

nebismieri a ricxvis SesaZlo gamyofebis mniSvnelobebi ar aRemateba 

a -s. Tu gaviTvaliswinebT am codnas, ciklis bijebis raodenoba 

sagrZnoblad Semcirdeba. magaliTad, a=19-sTvis programis wina 

variantSi cikli muSaobs 8 jer, xolo qvemod moyvanil variantSi – 

3-jer. 

#include<stdio.h> 

#include<math.h> 

main() 

{ 

 int a, k, b=1, m=0; 

     scanf("%i", &a); 

 for(k=2;  k<=sqrt(a)&&b;  k++){m++;  if (!(a%k)) b=0; } 

     if(b) printf("Mmartivia"); else printf("Sedgenilia"); 

                 printf("\nciklis bijebis ricxvi=%d", m); 

  return 0; 

} 
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programis Sesrulebis Sedegi:    19 

                                                                       Mmartivia 

                                                                       ciklis bijebis ricxvi = 3  

 ganvixiloT kidev erTi Zalzed sasargeblo C enis operatori 

continue; misi meSveobiT xdeba ciklis mimdinare bijis damTavreba da 

marTvis gadacema ciklis Semdeg bijze (amboben, ciklis Semdeg 

iteraciaze). am dros mimdinare iteraciis arasaWiro operatorebi ar 

Sesruldeba. 

ganvixiloT amocana: davbeWdoT 7-is jeradi naturaluri ricxvebi 

diapazonSi [1; 100]. SevadginoT programa: 

#include<stdio.h> 

main() 

{ 

   int i; 

        for(i=1;  i<100;  i++) 

    { 

             if(i%7) continue; 

             printf("%d ", i);    } 

    return 0; } 

dabeWdavs:    7 14 21 28 35 42 49 56 63 70 77 84 91 98. 

ciklebSi while da do-while operatori continue; gadascems marTvas 

ciklis pirobis Semowmebaze, xolo for-ciklSi – parametrebis 

Secvlaze. 

Cvens magaliTSi continue; unda Sesruldes, Tu if-operatoris 

piroba i%7 – WeSmaritia, e.i. rodesac i%7!=0. es niSnavs, rom i ar iyofa 

7-ze unaSTod (i ar aris 7-is jeradi). am SemTxvevaSi continue; wyvets 

ciklis mimdinare iteracias (printf("%d ", i); ar Sesruldeba), gadascems 

marTvas for-ciklis parametris Secvlis operators i++-s, da iwyeba 

ciklis axali iteracia i-s erTiT gazrdili mniSvnelobisaTvis. 

gamodis, rom beWdvis funqcia printf("%d ", i); Sesruldeba ciklSi 

mxolod yoveli 7-is jeradi i-sTvis.                                     
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1.11. simboluri Setana-gamotana C–Si. getchar(), putchar(), getch(), 

getche()–s gamoyeneba. direqtiva #define 

 mTel rig amocanebSi moiTxoveba simboluri informaciis 

damuSaveba. simboluri informacia SeiZleba miewodebodes Sesabamis 

programas rogorc klaviaturidan, aseve romelime failidan. am TavSi 

Cven ganvixilavT simboloebis klaviaturidan Setanis SemTxvevas.  

 C-Si arsebobs simboloebis Setana-gamotanis specialuri 

standartuli funqciebi getchar() da putchar(). am funqciebis saTaurebi 

(prototipebi) moyvanilia stdio.h failSi.  

getchar() “kiTxulobs” TiTo simbolos klaviaturidan da abrunebs 

mis kods. vTqvaT, programaSi gvaqvs miniWebis operatori ch=getchar(); 

sadac ch – simboluri tipis cvladia. maSin miniWebis Sesrulebis 

Semdeg ch cvladis mniSvneloba iqneba klaviaturidan Setanili da  

getchar()-iT amokiTxuli simbolo. 

funqcia  putchar(ch) ganaTavsebs ch simbolos ekranze.  

ganvixiloT simboluri informaciis damuSavebis umartivesi 

magaliTi: klaviaturidan Setanili simboloebis mimdevroba unda 

gamovitanoT ekranze.  

simboloebis Setana klaviaturidan unda davasruloT CTRL+Z (^Z) 

klaviSebis kombinaciis akrefiT. xolo aseTi damTavrebis niSnis 

dasadgenad   C-Si gvaqvs specialuri mniSvneloba EOF. funqcia 

getchar() daabrunebs mniSvnelobas EOF (end of file), rodesac amoikiTxavs 

^Z-s. mniSvneloba EOF agreTve ganmartebulia stdio.h failSi. 

Sesabamisi programa Caiwereba ase: 

#include<stdio.h> 

main() 

{ 

   char ch; 

   printf("SeitaneT simboloebis mimdevroba:"); 

        ch=getchar(); 
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        printf("Cven SevitaneT mimdevroba: "); 

       while(ch!=EOF) 

       { 

         putchar(ch); 

         ch=getchar(); 

       } 

return 0; 

} 

programis Sedegia:  

SeitaneT simboloebis mimdevroba: Tamuna DdaTo sali^Z 

Cven SevitaneT mimdevroba: Tamuna DdaTo sali 

 

fragmenti      ch=getchar(); 

                                                 while(ch!=EOF) 

                                             { 

                                                     putchar(ch); 

                                                     ch=getchar(); 

                                   }      

SegviZlia CavweroT ufro mokled:  

  while( (ch=getchar() ) !=EOF)  putchar(ch);   

vnaxoT, rogor imuSavebs cikli am SemTxvevaSi: 1) Sesruldeba 

moqmedeba mrgval frCxilebSi ( ch=getchar() ), anu ch-s mieniWeba getchar()-

iT amokiTxuli simbolos mniSvneloba; 2) es mniSvneloba Sedardeba 

EOF-s : Tu ch ar udris EOF-s, putchar(ch) dabeWdavs mas ekranze; Tu 

toloba dafiqsirda (e.i. mimdevroba damTavrda), ciklis Sesruleba 

wydeba.  

maSasadame, klaviaturidan Setanili simboloebis mimdevrobis 

kopireba ekranze SesaZlebelia Semdegi programis SesrulebiT: 

#include<stdio.h> 

main() 

{ 
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   char ch; 

          printf("SeitaneT simboloebis mimdevroba : "); 

        while( ( ch=getchar() ) !=EOF)  putchar(ch); 

return 0; 

} 

miviRebT Sedegs: SeitaneT simboloebis mimdevroba : Cven vswavlobT C-s^Z  

/*  Setana  */ 

                                    Cven vswavlobT C-s              /*  gamotana  */ 

gamosaxulebaSi ( ch=getchar() ) !=EOF  mrgvali frCxilis gamotoveba 

ar SeiZleba, radganac  ch=getchar() !=EOF Caweras mivyavvarT araswor 

Sedegamde. saqme isaa, rom operaciebis prioritetis mixedviT 

gamosaxulebaSi ch=getchar() !=EOF pirvelad Sesruldeba Sedarebis 

operacia != da mxolod Semdeg miniWebis operacia = . gamosaxulebis 

Sesrulebis sqema Semdegia: 

 1) funqcia getchar()  amoikiTxavs klaviaturaze daWeril 

simbolos da daabrunebs mis kods; 

 2). moxdeba am simbolos kodis da EOF-is Sedareba. Tu simbolo 

ar aris ^Z, operacia getchar() !=EOF  daabrunebs 1 -s (WeSmarits);  

3) cvlads ch mieniWeba mniSvneloba 1, xolo funqcia putchar(ch) 

dabeWdavs ekranze im simbolos, romlis kodic udris 1-s. maSin 

programis Sesrulebis Sedegi iqneba: 

SeitaneT simboloebis mimdevroba : abcd efk lijh^Z 

                ? ? ? ? ? ? ? ? ? ? ? ? ?  

aq ?  aris 1-is toli kodis mqone simbolos grafikuli warmodgena. 

Semdegi programa iTvlis klaviaturidan Setanili simboloebis 

raodenobas: 

#include<stdio.h> 

main() 

{                                
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        long   nc;             /*    nc – simboloebis mTvlelia   */ 

        nc = 0; 

        while (getchar() != EOF) 

                ++nc; 

    printf("nc =%1d ", nc); /*%ld–long tipis cvladis formatis specifikatoria */ 

  return 0; 

} 

Sedegi: abcde  klm?n  x*yzu^Z 

                nc =17 

kidev erTi programa dagvidgens, ramden striqonad aris 

dayofili  klaviaturidan Setanili mimdevroba. 

#include<stdio.h> 

main() 

{                                

        char ?;  int   nl;        /*   aq  nl – striqonebis mTvlelia   */ 

        nl = 0; 

        while ((?= getchar()) != EOF) 

         if (?== '\n') ++nl;       /*   '\n' – axal striqonze gadasvlis simboloa   */ 

        printf("nl=%d ", nl); 

  return 0; 

} 

p 

rogramis Sesrulebis Sedegi:  

pirveli striqoni 

meore striqoni 

mesame 

meoTxe 

^Z 

nl=4 
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moviyvanoT programa, romelic klaviaturidan Semosul 

mimdevrobaSi daiTvlis simboloebis, sityvebis da striqonebis 

raodenobas. sityva – simboloebis nebismieri mimdevrobaa, romelic ar 

Seicavs xarvezebs, axal striqonze gadasvlisa da tabulaciis 

simboloebs. 

   #include<stdio.h> 

main( ) 

{                                

           char c;  int  nc, nl, nw; 

            nl = nw = nc = 0; 

        while ((c = getchar()) != EOF) 

       { 

                ++nc; 

                if (c== '\n')  ++nl; 

                if (c == '  ' || c == '\n' || c == '\t') nw++; 

         } 

        printf("nl=%d  nw=%d  nc=%d ", nl, nw, nc);         

          return 0; 

} 

   Sedegi: 

abc def  bn        cde 

bnm  ghj 

^Z 

nl=2  nw=6  nc=23 

programis cvladebi nc – simboloebis, nw – sityvebis, nl – 

striqonebis  mTvlelebia. simboluri konstantebi ' ', '\n' da '\t' 

aRniSnaven xarvezis, axal striqonze gadasvlisa da tabulaciis 

simboloebs Sesabamisad. nc mTvlelis mniSvneloba warmoadgens 

inglisuri asoebis (17), xarvezebis (3), tabulaciisa (1) da axal 

striqonze gadasvlis (2) simboloTa saerTo raodenobas. 
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ganvixiloT kidev erTi magaliTi: Setanili mimdevroba davbeWdoT 

ekranze Semdegi cvlilebis ganxorcielebiT – patara asoebi 

gadaviyvanoT didebSi da piriqiT. 

Sesabamisi programis teqsti sakmaod kompaqturia 

#include<stdio.h> 

#include<ctype.h> 

main() 

{  

char c; 

      while ((c = getchar()) != EOF) 

         putchar( isupper(c) ? tolower(c) : toupper(c) ); 

return 0; 

} 

da iZleva Sedegs:     a b c d  KLMN   p r s t ^Z 

                                               ABCD   k lmn   PRST                

ganxilul magaliTSi  ?  :  operaciis rogorc piroba, aseve 

operandebi warmoadgenen ctype.h failSi aRweril standartul 

funqciebs. funqcia isupper(c) adgens – zeda Tu qveda registris 

simboloa c. Tu c – zeda registris (didi) simboloa, isupper(c)  

daabrunebs 1-s (WeSmarits). maSin, ?  : operaciis Sesrulebis wesis 

Tanaxmad, iwyebs muSaobas funqcia tolower(c), romelic gadaiyvans c 

simbolos qveda registrSi. amis Semdeg funqcia putchar(c) gamoitans mas 

ekranze. Tu ki c – qveda registris (patara) simboloa, isupper(c)  

daabrunebs   0-s (mcdars), Sesruldeba funqcia toupper(c), romelic 

gadaiyvans c-s zeda registrSi, xolo funqcia putchar(c) dabeWdavs mas 

ekranze. 

Semdegi amocanis pirobaa: klaviaturidan miwodebul 

simboloebis mimdevrobaSi davadginoT simbolo-cifrebis raodenoba, 

inglisuri asoebis raodenoba, aRvadginoT simbolo-cifrebiT 

Sedgenili ricxvis mniSvneloba da gavzardoT igi 3-iT.    
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#include<stdio.h> 

#include<conio.h> 

main() 

{ 

  char c;  int nc=0, na=0; long k=0; 

        while ((c = getchar()) != EOF) 

      { 

                if (c>='0'&&c<='9') 

                     { 

                       nc++; 

                       k=k*10+c-'0'; 

                     } 

                if (c>='a'&& c<='z' | |  c>='A'&&c<='Z') na++; 

        } 

                             k+=3; 

        printf("nc=%d  na=%d  k=%ld\n", nc, na, k); 

  getch(); 

  return 0; 

} 

programis Sedegi:   a2bc3  ghj19  kimn 

765*  b(+)z12 

^Z 

nc=9  na=13  k=231976515 

sadac nc – simbolo-cifrebis raodenobaa, na – inglisuri asoebis 

raodenobaa,  k – aRdgenili da 3-iT gazrdili ricxvis mniSvnelobaa.  

programaSi Segvxvda funqcia getch( ). es funqcia xSirad gamoi-

yeneba programis Sesrulebis gaCerebisTvis manamde, sanam ar daaWeren 

romelime klaviSs. misi saTauri mocemulia conio.h failSi. getch( ) 

abrunebs mimdinare amokiTxul simbolos, magram ekranze is ar gaaqvs.  

funqcia getche() agreTve ganmartebulia conio.h-Si. getche() abrunebs 

klaviaturidan amokiTxul simbolos da gaaqvs is ekranze.  
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ganvixiloT kidev erTi amocana: davbeWdoT klaviaturidan 

Semosuli simboloTa mimdevroba Semdegi gardaqmnis ganxorcielebiT: 

amovagdoT simbolo-cifrebi, didi asoebi SevcvaloT patarebiT, 

patarebi ki – didebiT, yoveli simbolo ' + ' SevcvaloT  ' * '-iT. 

Sesabamisi programis 

#include<stdio.h> 

#include<conio.h> 

main() 

{ 

        char   p; 

        while ( (p = getchar() ) != EOF) 

       { 

                if(p< '0' | |  p> '9' )     /* Tu  p ar aris cifri */ 

                { 

                  if(p>='a' && p<='z') p= p - 'a' + 'A';          /* Tu  p - patara simoloa */ 

                      else  if(p>='A'&&p<='Z') p= p - 'A' + 'a';    /* Tu  p - didi simbolo */ 

                              else  if(p= =  '+' ) p = '*'; 

                  putchar(p); 

                } 

         } 

          getch(); 

          return 0; 

} 

Sedegia:     asd  ASD a1a2a3b k+K+m+n^Z            /* Setana */ 

ASD asd  AAAB  K*k*M*N                /* gamotana */ 

igive programa gadavweroT Semdegnairad: 

#include<stdio.h> 

#include<conio.h> 

#define  AraCifri  if(p<'0' | |  p>'9') 

#define  Patara  if(p>='a'&&p<='z') p=p-'a'+'A'; 

#define  Didi  if(p>='A'&&p<='Z') p=p-'A'+'a'; 
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main() 

{ 

        char   p; 

        while ((p = getchar()) != EOF) 

       { 

                AraCifri 

                { 

                         Patara 

                                else Didi 

                                      else if(p= = '+') p='*'; 

                  putchar(p); 

                } 

         } 

          getch(); 

          return 0; 

} 

programis Sesrulebis Sedegi: 

ABC12+d  k+m9+n^Z          /* Setana */ 

abc*D  K*M*N                      /* gamotana */ 

am programaSi Segvxvda brZaneba #define. es aris e.w. 

winaprocesoris brZaneba. gavixsenoT, rom C-s programas manqanur 

enaze Targmnis specialuri programa – kompilatori. winaprocesori –

kompilatoris is nawilia, romelic pirvelad iwyebs muSaobas. 

winaprocesoris erT brZanebas – #include  – Cven ukve gavecaniT.  

brZaneba #define gvaZlevs saSualebas programaSi xSirad 

gamoyenebuli raime konstanta (ricxvi an simbolo), operatori, 

gamosaxuleba an programis mTeli fragmenti SevcvaloT garkveuli, 

Cvens mier SerCeuli identifikatoriT (simboluri saxeliT). 

magaliTad, konstruqciaSi #define PI 3.1416 ganimarteba simboluri 

saxeli PI. rodesac winaprocesori iwyebs #define  PI  3.1416  brZanebis 

(amboben, agreTve, #define  direqtivis) Sesrulebas, xdeba programis 
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teqstis daTvaliereba, da mTels programaSi, sadac weria 

identifikatori PI, igi Seicvleba teqstiT 3.1416. amboben, rom 

moxdeba PI-identifikatoris teqsturi Canacvleba 3.1416-iT. am 

SemTxvevaSi PI-s ewodeba dasaxelebuli konstanta. 

#define  direqtivis formati Semdegia: 

#define   < identifikatori > < teqsti, romelic Caenacvleba iden-

tifikators > 

Cvens magaliTSi brZaneba #define AraCifri if(p<'0'| | p>'9') ganmartavs 

simbolur saxels AraCifri , xolo am brZanebis Sesruleba niSnavs, rom 

programaSi identifikatori AraCifri Seicvleba teqstiT if(p<'0' | |  p>'9')  

analogiurad,  

#define  Patara  if(p>='a'&&p<='z') p=p-'a'+'A';  direqtivis  Sesrulebis 

Sedegad programaSi Cawerili simboluri saxeli Patara Cainacvleba 

teqstiT if(p>='a'&&p<='z') p=p-'a'+'A';  

xolo  #define  Didi  if(p>='A'&&p<='Z') p=p-'A'+'a';  brZanebis Sesruleba 

ki niSnavs mTels programaSi identifikatoris Didi Canacvlebas 

teqstiT    if(p>='A'&&p<='Z') p=p-'A'+'a';   

bolo or SemTxvevaSi identifikatorebs Patara da Didi, romlebic 

cvlian programis fragmentebs, ewodebaT makroganmartebebi. 
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II Tavi. monacemTa struqturirebuli tipebi 

2.1. masivebi, erTganzomilebiani masivi  

aqamde Cven vixilavdiT C-s martiv, sabazo monacemTa tipebs. am 

monacemTa tipebis safuZvelze C-Si aigeba e.w. rTuli tipebi. masivi – 

yvelaze gavrcelebuli rTuli tipis programuli obieqtia.  

masivi ewodeba erTi da igive tipis monacemTa erTobliobas, 

romelsac aqvs unikaluri saxeli. TiToeuli monacemi warmoadgens 

masivis elements (komponents).  

magaliTad, aRwera int  m[10];  niSnavs, rom programaSi gveqneba 10 

mTeli ricxvis erToblioba, gaerTianebuli erTi saxeliT m, anu 10-

elementiani mTel ricxvTa masivi  m. masivis aRweris formati 

Semdegia: 

<tipi> <masivis dasaxeleba> [<masivis ganzomileba>]  

tipi – masivis elementebis tipia, dasaxeleba – identifikatoria, 

xolo masivis ganzomileba – masivis elementebis raodenobaa. 

ganzomileba SeiZleba iyos mocemuli konstantis an konstanturi 

gamosaxulebis saSualebiT. magaliTad,     float  x[23];     long m[100]; 

#define a 2 

#define b 5 

. . . 

double  y[a+b];  

masivis TiToeul elementze wvdoma xorcieldeba e.w. 

indeqsirebuli cvladis saSualebiT. indeqsirebuli cvladis Canaweri 

Sedgeba masivis dasaxelebisa da kvadratul frCxilebSi Cawerili 

elementis rigiTi nomrisagan. madaliTad, x[7], m[9], y[2*a];  

elementis rigiT nomers ewodeba indeqsi. masivis indeqsacia C-Si 

iwyeba  0-dan. amitom x[7] – x masivis me-8 elementia, m[9] – m masivis me-

10 elementia, y[2*a] – y  masivis me-5 elementia. xolo aRwera double a[15]; 

niSnavs, rom masivi a Sedgeba 15 namdvili ricxvisagan: a[0], a[1], a[2], … , 

a[14].  
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operatiul mexsierebaSi masivs uwyvetad gamoeyofa baitebis 

garkveuli raodenoba, romelic gamoiTvleba elementTa raodenobisa 

da maTi tipis mixedviT. magaliTad, Tu mocemulia aRwera short b[9]; 

maSin b masivisTvis ganawilebuli mexsiereba SeiZleba gamovsaxoT 

sqematurad: 

-34 100 1 -17 0 79 123 -99 12 
b[0] b[1] b[2] b[3] b[4] b[5] b[6] b[7] b[8] 

         
b – masivis saxelia. mexsierebaSi masivisTvis uwyvetad gamoiyofa 

2*9=18 baiti, radganac  masivis yovel elements gamoeyofa 2 baiti 

(aucilebeli short tipis cvladisTvis), elementebis raodenoba ki 

udris 9-s. sqemidan Cans, rom masivis TiToeuli komponentis 

mexsierebaSi Cawerilia mTeli mniSvneloba. es aris masivis elementis 

mniSvneloba. e.i. b masivis me-6 elements ewodeba b[5], xolo misi 

mniSvneloba aris 79 (b[5] udris 79-s). 

C-Si SesaZlebelia masivis inicializeba misi gamocxadebis dros 

elementebis mniSvnelobebis cxadi mocemiT.  

magaliTad,  int mass[7]={ -3, 65, -541, 12, 98, 0, -1}; 

Tu inicializaciis siaSi mniSvnelobebis raodenoba masivis 

elementTa raodenobaze naklebia, maSin mniSvnelobebi mieniWeba 

masivis elementebs, dawyebuli 0-ovanidan, xolo inicializaciis 

gareSe darCenil elementebs mieniWebaT 0-li. magaliTad, int k[5]={1,2,3}; 

aRweris SemTxvevaSi k[0]-is mniSvneloba iqneba 1, k[1]-is – 2, k[2]-is– 3, 

k[3]-is – 0, k[4]-is – 0.                   

cxadia, rom  int d[10]={0};  aRwera niSnavs d masivis ganulebas, anu 

yvela elementisaTvis 0-is miniWebas. marTlac, zemoT Tqmulis 

Tanaxmad, 0-iT inicializebulia 0-ovani elementi, xolo danarCenebs 

avtomaturad mieniWebaT 0. 

Tu masivis gamocxadebis dros misi ganzomileba miTiTebuli ar 

aris, maSin igi aucileblad unda iyos inicializebuli. am 

SemTxvevaSi kompilatori daadgens masivis elementebis raodenobas 

inicializaciis siaSi mniSvnelobebis raodenobis mixedviT. 
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magaliTad, Tu mocemulia aRwera char s[ ]={ 'a', 'b', 'c', 'd'};  maSin  s  

masivis ganzomileba gaxdeba 4-is toli. 

erTi da igive tipis monacemTa erTobliobis damuSavebis 

amocanebSi, rodesac cnobilia am monacemebis raodenoba, masivis 

gamoyeneba ar aris yovelTvis aucilebeli. vTqvaT, amocanis pirobaa:  

mocemilia mTel ricxvTa n-elementiani mimdevroba. daadgineT 

mimdevrobis uaryofiTi elementebis saSualo ariTmetikuli. am 

amocanaSi SeiZleba gamoviyenoT mimdevrobis damuSavebis Semdegi 

meqanizmi: 

#include<stdio.h> 

#include<conio.h> 

#define n  7 

main() 

{ 

 int a, k=0, r = 0;  float s=0; 

      while(k<n) 

      { 

          scanf("%d", &a);    ++k;  

          if(a<0) {  s+=a;   r++; } 

      } 

      if( r )  printf("%f", s / r  );  

                else puts("mimdevrobaSi uaryofiTebi ar aris"); 

getch(); 

return 0; 

} 

aq a – mexsierebis ujredia, romelSic TanmimdevrobiT Segvaqvs 

mimdevrobis elementebi da vamuSavebT maT amocanis pirobis mixedviT. 

k – yvela elementis mTvlelia, s – uaryofiTebis jamia, r ki – 

uaryofiTebis raodenoba. 

 programis Sedegebi: 
     2 3 -3 4 5 -6 7 
     -4.500000 

3 4 9 12 34 100 67 
mimdevrobaSi uaryofiTebi ar aris 
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Tumca, arsebobs amocanebi, romlebSic aucilebelia masivis 

gamoyenebas.  

magaliTad, Semdeg amocanaSi – mocemulia mTel ricxvTa n-

elementiani mimdevroba. daadgineT bolo elementisgan gansxvavebuli 

elementebis raodenoba – masivis gamoyeneba aucilebelia. 

#include<stdio.h> 

#include<conio.h> 

#define n  9 

main() 

{ 

      int mass[n], i, k=0; 

              puts("SemoitaneT masivis elementebi: "); 

       for(i=0; i<n; i++) scanf("%d", &mass[i]); 

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

          if(mass[i] != mass[n-1]) k++; 

      if(k) printf("bolo elementisgan gansxvavebulebis ricxvi = %d", k);  

                      else puts("gansxvavebulebi ar aris");    

   getch(); 

  return 0; 

} 

programis Sesrulebis Sedegi: 

SemoitaneT masivis elementebi: 

1 3 5 7 9 3 4 6 3 

bolo elementisgan gansxvavebulebis ricxvi = 6 

 programis cvladi i – masivis elementebis indeqsia, k iTvlis 

bolo elementisgan gansxvavebulebis raodenobas, funqcias puts()  

gamoaqvs ekranze striqoni, romelic misi erTaderTi parametria, da 

Semdeg gadahyavs kursori axal striqonze.  puts()  funqciis prototipi 

mocemulia stdio.h failSi. 
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ganvixiloT masivis gamoyenebis ramdenime magaliTi. 

1. mocemulia mTel ricxvTa n-elementiani masivi. SevcvaloT 

elementebis mniSvnelobebi maTive kubebiT. 

#include<stdio.h> 

#include<conio.h> 

#include<math.h> 

#define  n 7 

main() 

{ 

   int x[n], i; 

         printf("SemoitaneT masivis elementebi:  "); 

     for(i=0; i<n; i++) scanf("% d", &x[i]); 

          puts("\nmasivis elementebia:\n"); 

     for(i=0; i<n; i++)  printf("x[%d]=%d ", i, x[i]); 

     for(i=0; i<n; i++)x[i]=pow(x[i],3); 

         puts("\n\nSecvlili masivis elementebi:\n"); 

    for(i=0; i<n; i++) printf("x[%d]=%d ", i, x[i]); 

      getch(); 

    return 0; 

} 

 Sedegi:    SemoitaneT masivis elementebi:  1  2  3  4  5  6  7 

Mmasivis elementebia: 

x[0]=1  x[1]=2  x[2]=3  x[3]=4  x[4]=5  x[5]=6  x[6]=7 

Secvlili masivis elementebi: 

x[0]=1  x[1]=8  x[2]=27  x[3]=64  x[4]=125  x[5]=216  x[6]=343 

2. n-elementian namdvil ricxvTa masivSi davadginoT udidesi 

elementis mniSvneloba da misi indeqsi. 

#include<stdio.h> 

#include<conio.h> 

#define  n 7 

main() 
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{ 

   float a[n], max;  int i,  max_index; 

   for(i=0; i<n; i++) scanf("%f", &a[i]); 

    max=a[0];  max_index=0; 

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

                  if(a[i]>max) { max=a[i];  max_index=i;  } 

     printf("max=%0.3f  misi indexsi=%d", max, max_index); 

          getch(); 

          return 0; 

}     

Sedegebi:        

1.2  -3.45  9.03  4.4  0.36  27.67  -1.98 
max=27.670  misi indexsi=5 

93.125   4.4   -100.0  0.36   27.67  -1.98  93.12 
max=93.125  misi indexsi=0 

3. mocemulia n-elementiani namdvil ricxvTa masivi. davadginoT 

sxvaoba masivis udides da umcires elementebs Soris. 

#include<stdio.h> 

#include<conio.h> 

#define  n 10 

main() 

{ 

   float x[n], max, min;  int i; 

           for(i=0; i<n; i++) scanf("%f", &x[i]); 

       max=min=x[0]; 

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

                if(x[i]>max)max=x[i]; 

                    else if(x[i]<min)min=x[i]; 

       printf("max-min=%0.2f", max-min); 

    getch(); 

  return 0; 

} 

     Sedegi:    8.5  -2.25  98.0  -100.0  0  123.56  -89.0  45.56  12.34  256.65 
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                                max-min=356.65 

4. dabeWdeT n-elementiani mTel ricxvTa masivis is elementebi, 

romelTa indeqsebi warmoadgenen 2-is xarisxebs (anu ricxvebs 1, 2, 

4, 8, 16, ... ) 

#include<stdio.h> 

#include<conio.h> 

#define n 17 

main() 

{ 

   int x[n]={1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17}, i, k; 

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

    if(i= = k) 

      { 

        printf("x[%d]=%d ", i, x[i]); 

        k*=2; 

      } 

   getch(); 

 return 0; 

} 

Sedegi:  x[1]=2  x[2]=3  x[4]=5  x[8]=9  x[16]=17 

5. mocemulia aRwera int m[10]; davadginoT masivis 3-is jeradi 

elementebis saSualo ariTmetikuli. 

#include<stdio.h> 

#include<conio.h> 

main() 

{ 

  int m[10], r=0, k;  float s=0; 

    for(k=0 ; k<10; k++) scanf("%d",&m[k]); 

         for(k=0 ; k<10; k++) 

          if(m[k]%3= = 0) {  s+=m[k];   r++;  } 

         if(r= = 0) printf("masivSi 3-is jeradebi ar aris"); 
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              else  printf("s=%f  r=%d  sa=%f", s, r, s/r); 

    getch(); 

return 0; 

} 

      Sedegebi: 

1  2  3  4  5  6  7  8  9  12 
      s=30.000000  r=4  sa=7.500000 

  2 4 1 8 13 16 19 23 52 100 
masivSi 3-is jeradi elementebi ar 

aris 
         
6. mocemulia n-elementiani mTel ricxvTa masivi. moaxdineT masivis 

elementebis cikluri Zvra erTi poziciiT marcxniv. 

#include<stdio.h> 

#include<conio.h> 

#define n 6 

main() 

{ 

   int m[n], i, d; 

           printf("SemoitaneT masivis elementebi:    ");   

               for(i=0; i<=n-1; i++) scanf("%d", &m[i]); 

         d=m[0]; 

    for(i=0; i<=n-2; i++) m[i]=m[i+1]; 

         m[n-1]=d; 

           printf("marcxniv 1 poziciiT Zvris Semdeg: ");   

               for(i=0; i<=n-1; i++) printf("%d ", m[i]); 

   getch(); 

 return 0; 

} 

Sedegi:         SemoitaneT masivis elementebi:         1  2  3  4  5  6 

                                Mmarcxniv 1 poziciiT Zvris Semdeg: 2  3  4  5  6  1 

7. mocemulia n-elementiani mTel ricxvTa masivi. moaxdineT masivis 

elementebis cikluri Zvra erTi poziciiT marjvniv. 
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#include<stdio.h> 

#include<conio.h> 

#define n 6 

main() 

{ 

   int m[n], i, d; 

     printf("SemoitaneT masivis elementebi: "); 

           for(i=0; i<=n-1; i++) scanf("%d", &m[i]); 

              d=m[n-1]; 

       for(i=n-1; i>0; i --) m[i]=m[i -1]; 

              m[0]=d; 

    printf("marjvniv 1 poziciiT  Zvris Semdeg: "); 

        for(i=0; i<=n-1; i++) printf("%d ", m[i]); 

   getch(); 

 return 0; 

} 

Sedegi:   SemoitaneT masivis elementebi:         1  2  3  4  5  6 

                    Mmarjvniv 1 poziciiT Zvris Semdeg: 6  1  2  3  4  5 

8. mocemulia zrdadobiT dalagebuli mTel ricxvTa masivebi: a – n-

elementiani da b – m elementiani. gavaerTianoT am ori masivis 

elementebi mesame c masivSi ise, rom  c agreTve iyos dalagebuli 

zrdadobiT. Semdeg gardavqmnaT c masivi ise, rom misi elementebi 

aRmoCndnen dalagebuli klebiT. 

#include<stdio.h> 

#include<conio.h> 

#define n 3 

#define m 2 

main() 

{ 

    int a[n], b[m], c[m+n], k, i, j, r ; 
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    puts("SemoitaneT a masivis elementebi:  "); 

                         for(k=0; k<n; k++) scanf("%d", &a[k]); 

    puts("SemoitaneT  b masivis elementebi:  "); 

                         for(k=0; k<m; k++) scanf("%d", &b[k]); 

                  i=j=k=0;  r = m+n; 

        while(i<n&&j<m)  /* sanam erT-erTi a an b masivi ar damTavrdeba */ 

               if(a[i]<b[j]) c[k++]=a[i++];   /* c-Si gadavitanoT a an b masividan 

umciresi elementi*/ 

                           else  c[k++]=b[j++];  /* da movamzadoT Semdegi indeqsebi */ 

      if(i==n)for(k; k<r; k++) c[k]=b[j++];  /* Tu amoiwura a masivi, c-Si 

gadavitanoT b masivis */ 

                          else  for(k; k<r ; k++) c[k]=a[i++];  /*danarCeni elementebi da 

piriqiT*/ 

          puts("\nc masivSi elementebi gaerTianebulia zrdadobiT:  "); 

                     for(k=0; k<r ; k++) printf("%d ", c[k]); 

/* zrdadobiT dalagebul c masivSi boloebidan erTnairad daSo-

rebuli elementebi gavcvaloT*/ 

           for(k=0; k<r/2; k++) {  j=c[k];  c[k]=c[r -k-1];  c[r -k-1]=j;  } 

             printf("\n"); 

          puts("\nc masivSi elementebi dalagebulia klebiT:  "); 

                    for(k=0; k<r ; k++) printf("%d ",c[k]); 

getch(); 

return 0; 

} 

programis Sesrulebis Sedegi: 

SemoitaneT a masivis elementebi: 

1 3 5 

SemoitaneT b masivis elementebi: 

-1 9 

 



 86 

c  masivSi elementebi gaerTianebulia zrdadobiT: 

-1 1 3 5 9 

c  masivSi elementebi dalagebulia klebiT: 

9 5 3 1 -1 

 unda gvaxsovdes, rom C-Si ar sruldeba indeqsis sazRvrebs 

gareT gasvlis Semowmeba. es niSnavs, rom Tu gvaqvs aRwera int x[23];  

da moviTxovT x[34]–is dabeWdvas, Setyobinebas Secdomis Sesaxeb ar 

miviRebT, xolo daibeWdeba Sesabamis mexsierebaSi ganTavsebuli 

mTeli ricxvi.  

 

 

2.2. organzomilebiani masivi 

organzomilebiani masivi warmoadges matricas, romelsac aqvs 

striqonebisa da svetebis garkveuli raodenoba. organzomilebiani 

masivi aRiwereba Semdegi saxiT: int mas[4][3], sadac 4-striqonebis, 3-

svetebis raodenobaa.  

matricis zogadi elementia mas[i][j], sadac i=1,m; j=1,n. pirveli 

elementisTvis yovelTvis i=0, j=0. masivis elementebze mniSvnelobebis 

miniWeba SesaZlebelia misi gamocxadebisTanave. 

organzomilebiani masivis(matricis) elementebis Setana, sadac n 

striqonia, xolo m – sveti, xdeba wevr-wevrad  Semdegi saxiT: 

for(i=0; i<n; i++)  for (j=0;j<m; j++)  scanf(“%d”, mas[i][j]); 

organzomilebiani masivis gamotanas matricis saxiT aqvs Semdegi 

saxe: 

for(i=0; i<n; i++)   { for (j=0;j<m; j++)   printf(“%d”, mas [i][j]; printf(“\n”); } 

ganvixiloT organzomilebiani matricebis gadamravlebis 

programa: 

#include <conio.h> 

#include <stdio.h> 

#define M 3 

#define N 4 
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#define K 2 

main() 

    { int a[3][4]={{1,1,1,1}, 

                            {2,2,2,2}, 

                            {3,3,3,3}}; 

int b[4][2]={{2,3}, 

    {2,3}, 

    {2,3}, 

   {2,3}}; 

int c[3][2], i, j, k; 

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

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

            { c[i][j]=0; 

         for(k=0; k<N; k++) 

        c[i][j] += a[i][k]*b[k][j]; 

    } 

    } 

  printf(“Results :\n——————\n”); 

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

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

{ printf(“c[%d][%d]=%d”, i,j,c[i][j]); 

printf(“\n”); 

  } 

  } 

getch(); 

} 
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2.3. mimTiTeblebi. mimTiTeblis gamocxadeba da inicializeba.  

kompiuteris mexsiereba, martivad rom SevxedoT am sakiTxs, 

SeiZleba warmovidginoT rogorc gadanomrili baitebis erToblioba. 

rogorc ukve viciT, standartuli tipis cvladebis Sesanaxad 

mexsierebaSi gamoiyofa baitebis garkveul raodenoba: char  tipis 

cvladi ikavebs mexsierebaSi 1 baits, short  tipis – 2 baits, int  tipis – 

2-s an 4-s, long , float – 4 baits, double – 8 baits, xolo long double – 10-s. 

enis rTuli tipebi aigeba standartuli tipebis safuZvelze.  rTuli 

tipis cvladis Sesanaxad saWiro baitebis raodenoba gamoiTvleba 

kompilatoris mier aRweris Sesabamisad. vTqvaT, long m[100]; aRweris 

SemTxvevaSi m masivisTvis uwyvetad ganawildeba 100*4=400 baiti. 

cvladis misamarTis qveS igulisxmeba am cvladisTvis gamoyofili 

baitebidan pirvelives nomeri (kidev erTxel aRvniSnoT, rom aseTi 

xedva Zalzed gamartivebulia).  

C-Si misamarTebTan samuSaod SemoRebulia specialuri tipi – 

mimTiTebeli. 

mimTiTebeli ewodeba cvlads, romlis mniSvneloba romelime 

programuli obieqtis misamarTia.  

vTqvaT, gvaqvs aRwera int a=9;  am aRweris ZaliT a cvlads 

gaunawildeba    int-isTvis damaxasiaTebeli baitebis raodenoba, da am 

mexsierebaSi Caiwereba mTeli ricxvi 9 (9-is orobiTi warmodgena). 

amboben, rom a uSualod miuTiTebs mniSvnelobaze 9.   

Tu SemoviRebT mimTiTebels, vTqvaT pa-s, da mas mivaniWebT a 

cvladis misamarTs, SegviZlia a cvladis mniSvnelobas (9-s) mivwvdeT 

pa-s meSveobiTac. maSin amboben, rom pa miuTiTebs mniSvnelobaze 9 

iribad. 

mimTiTeblis aRweris formatia  <tipi>  *< dasaxeleba>; sadac 

tipi – im programuli obieqtis tipia, romlis misamarTs SeiZleba 

Seicavdes mocemuli dasaxelebis (identifikatoris) mqone 

mimTiTebeli. magaliTad, int * pa; aRwera niSnavs, rom pa – 

mimTiTebelia, da pa-s mniSvneloba SeiZleba iyos int-is misamarTi. 
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amboben, rom pa aris mTelze mimTiTebeli, an pa miuTiTebs mTeli 

tipis obieqtze. sqematurad es faqti SeiZleba gamovsaxoT ase: 

  a 
  9 

  pa  a 
*  9 

mimTiTebels mexsierebaSi gamoeyofa 4 baiti. 

mimTiTeblis inicializeba unda moxdes an misi gamocxadebis 

dros, an miniWebis operatoris saSualebiT:  

int a=9, * pa=&a;            an        int a=9, * pa;        pa=&a; 

 orive SemTxvevaSi mimTiTebels pa mieniWeba a cvladis misamarTi. 

aq gamoyenebulia damisamarTebis (misamarTis aRebis) operacia &. 

operacia & – erTadgiliani operaciaa, romelic abrunebs Tavisi 

erTaderTi operandis  mexsierebis misamarTs. vTqvaT, a cvladi 

ganTavsebulia misamarTze 30000 (anu a cvladisTvis gamoyofili 

mexsiereba iwyeba me-30000 baitidan), xolo pa mimTiTeblis misamarTia 

20000. maSin a-s misamarTze Cawerilia mTeli ricxvi 9, xolo pa-s 

SigTavsi ki aris a-s misamarTi 30000. 

 pa  a 
20000 30000 30000 9 

 & operaciis operandi unda iyos cvladi, da ar SeiZleba iyos 

konstanta an gamosaxuleba. e.i. & operaciis swori gamoyenebis 

magaliTebia &a, &pa, &x[3] (sadac x[3] – x masivis me-4 elementia, Tu ki 

x masivis ganzomileba >=4), xolo araswori gamoyenebisa – &3, &(a-1). 

operacias * ewodeba ganmisamarTebis operacia. igi erTadgiliania, 

misi erTaderTi operandi mimTiTebelia. operacia * abrunebs im 

obieqtis mniSvnelobas, romelzec miuTiTebs mimTiTebeli. Cvens 

SemTxvevaSi * pa aris im obieqtis mniSvneloba, romelzec miuTiTebs 

pa, anu 9. marTlac, pa miuTiTebs a-ze, a-s mniSvneloba ki udris 9-s. 
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ganvixiloT sailustracio programa: 

 #include<stdio.h> 

#include<conio.h> 

main() 

{   int a=9, *pa=&a; 

     printf("pa-s misamarTi=%p   a-s misamarTi=%p\n\n", &pa, &a); 

     printf("pa-s mniSvneloba=%p   a-s mniSvneloba=%d\n\n", pa, a); 

     printf("pa-Si Caceril misamarTze mniSvneloba=%d", *pa); 

         getch(); 

    return 0; 

} 

programis Sesrulebis Sedegi: 

pa-s misamarTi=0012FF84   a-s misamarTi=0012FF88 

pa-s mniSvneloba=0012FF88   a-s mniSvneloba=9 

pa-Si Caweril misamarTze mniSvneloba=9 

funqciaSi printf( )  formatis specifikatori %p niSnavs moTxovnas, 

rom gamotanili iyos misamarTi. rogorc vxedavT, misamarTi 

gamoitaneba 16-obiTi mTeli ricxvis saxiT. programis Sedegidan Cans 

isic, rom pa-s mniSvneloba namdvilad a-s misamarTia, xolo *pa-s 

mniSvneloba ki udris a-s mniSvnelobas 9. 

mimTiTebeli SeiZleba iyos inicializebuli NULL-iT. simboluri 

konstanta NULL ganmartebulia stdio.h failSi. mimTiTebeli, romlis 

mniSvneloba aris NULL, araferze ar miuTiTebs. NULL-iT 

inicializebis analogiuria mimTiTeblis inicializeba mTeli 

ricxviT 0. 0 – erTaderTi mTeli ricxvia, romelic SeiZleba 

mivaniWoT mimTiTebels uSualod. magaliTad, double * k =NULL;  an 

double * q ;  q=0;  amasTan, miniWeba q=0;  kompilaciis dros gardaiqmneba 

miniWebaSi  q=NULL;  rodis xdeba saWiroa aseTi miniWebebi, gairkveva 

mogvianebiT. 

mimTiTeblebTan gamoiyeneba zogierTi ariTmetikuli operacia: 

mimTiTebeli SeiZleba gavzardoT (++) an SevamciroT (--) erTiT, 
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mivumatoT (+, +=) an gamovakloT (-, -=) mas mTeli ricxvi, 

gamovTvaloT ori mimTiTeblis sxvaoba. am operaciebis arsis ukeT 

gasagebad, ganvixiloT magaliTi.  

vTqvaT, gvaqvs aRwera: float x[10], *q; da miniWebis operatori q=&x[0]; 

es niSnavs, rom q mimTiTebels mieniWeba x masivisTvis gamoyofili 

mexsierebis dasawyisis misamarTi. vTqvaT, x masivis 0-ovani elementis 

misamarTia 1000. maSin q mimTiTeblis mniSvneloba gaxdeba 1000.  

q 1000 1004 1008 1012 1016 1020  

1000  x[0] x[1] x[2] x[3] x[4] . . . 

 

q+=2; operatoris Sesruleba gaxdis q-s mniSvnelobas ara 1002-is 

tols, aramed 1008-is tols. q-s axali mniSvneloba gamoiTvleba ase: 

Zvel mniSvnelobas (1000) emateba 2-isa da sizeof(float)-is namravli (2*4), 

da miiReba 1000+4*2=1008.  

q 1000 1004 1008 1012 1016 1020  

1008  x[0] x[1] x[2] x[3] x[4] . . . 

 

rodesac mimTiTebels emateba (akldeba) mTeli ricxi k, misi 

mniSvneloba izrdeba (mcirdeba) k*sizeof(<tipi>) namravlis 

mniSvnelobiT, sadac <tipi> – im programuli obieqtis tipia, 

romelzec miuTiTebs mimTiTebeli.  

maSin, q-=2; daubrunebs q mimTiTebels mniSvnelobas 1000; Semdeg 

gamoyenebuli q++; an ++q; mianiWebs mas mniSvnelobas 1004. 

vTqvaT, mocemulia ori mimTiTebeli float *p1, *p2;   da operatorebi 

p1=&x[1]; p2=&x[4]; maSin p2-is mniSvneloba udris 1016, xolo p1-is – 

1004. operatori    k=p2-p1; mianiWebs mTel ricxvs k mniSvnelobas 3 (x 

masivis tipis gaTvaliswinebiT), anu masivis im elementTa raodenobas, 

romlebic ganTavsebulia p1 misamarTidan p2 misamarTamde.  

SeiZleba mivaniWoT erTi mimTiTeblis mniSvneloba meores, Tu 

orive mimTiTebeli erTi da igive tipisaa. magaliTad, p2=p1; niSnavs 

Cvens SemTxvevaSi, rom p2 mimTiTeblis mniSvneloba gaxdeba 1004.  
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Tu ori mimTiTebeli miuTiTebs erTi da igive masivis 

elementebze, maSin azri aqvs maT Sedarebas. mimTiTeblebis Sedarebis 

SemTxvevaSi sruldeba Sesabamisi  misamarTebis Sedareba. amiT 

SeiZleba, vTqvaT, imis dadgena, romeli mimTiTebeli Seicavs masivis 

ufro “Sori” (meti indeqsis mqone) elementis misamarTs. kidev erTi 

gavrcelebuli Sedarebis operacia – Semowmeba, udris Tu ara 

mimTiTeblis mniSvneloba NULL-s – gamoiyeneba iseT dinamiur struq-

turebTan muSaobisas, rogoricaa bmuli siebi, rigi, steki, orobiTi 

xe.  

C-Si mimTiTeblebsa da masivebs Soris arsebobs mWidro kavSiri. 

magaliTad, int array[25]; aRweris SemTxvevaSi xdeba mexsierebis 

ganawileba ara mxolod masivis 25 mTeli tipis elementisTvis, aramed 

mimTiTeblisTvisac, romlis dasaxelebaa array . array mimTiTeblis 

mniSvneloba udris masivis 0-ovani elementis misamarTs. anu masivis 

saxeli warmoadgens mimTiTebels masivisTvis ganawilebuli 

mexsierebis dasawyisze, xolo masivis elementebze wvdoma 

xorcieldeba am mimTiTeblis meSveobiT. amasTan array mimTiTeblis 

mniSvneloba SegviZlia gamoviyenoT gamosaxulebebSi, magram misi 

mniSvnelobis Secvla akrZalulia. magaliTad, Tu davamatebT aRweras 

int *p; maSin daSvebulia miniWeba p=array+7; misi ekvivalenturi 

formis p=&array[0]+7; nacvlad. xolo miniWeba array=array+3; 

akrZalulia, rogorc mcdeloba array mimTiTeblis mniSvnelobis 

Secvlisa. 

 arsebobs masivis elementebze wvdomis 2 xerxi. pirvels Cven ukve 

gavecaniT – es aris indeqsirebuli cvladis gamoyeneba, anu Cveni 

masivis elementebi iqneba array[0], array[10] da a.S. indeqsirebuli 

cvladi Caiwereba 2 gamosaxulebiT, amasTan meore moTavsebulia [ ] 

kvadratul frCxilebSi. erTi am gamosaxulebaTagan unda iyos 

mimTiTebeli, meore ki – mTeli tipis gamosaxuleba. indeqsirebuli 

cvladis aRmniSvnel gamosaxulebaTa Caweris Tanmimdevrobas 

mniSvneloba ara aqvs, gasaTvaliswinebelia mxolod is faqti, rom 



 93 

meore gamosaxuleba unda iyos Casmuli [ ]-Si. amitom array[16]  da  16 

[array] ekvivalenturi Canawerebia, da orive niSnavs masivis elements 

indeqsiT 16.  

 meore xerxi ukavSirdeba mimTiTeblebis ariTmetikas da 

ganmisamarTebis operacias. Tu array – 0-ovani elementis misamarTia, 

maSin array+3 – a[3] (rigiT meoTxe) elementis misamarTia. xolo 

*array – 0-ovani elementis, *(array+3) ki – a[3]  elementis 

mniSvnelobebia Sesabamisad. gamosaxulebaSi *(array+3) mrgvali 

frCxilebis gamotoveba gamoiwvevs sxva Sedegis miRebas: *array+3-

gamosaxulebaSi jer Sesruldeba *array operacia, da miviRebT 0-ovani 

elementis mniSvnelobas, xolo Semdeg es mniSvneloba gaizrdeba 3-iT. 

xolo *(array+16)=3;  mianiWebs masivis me-16 elements 

mniSvnelobas 3. xolo *array+16=3; Secdomaa.  

*(array+16) SeiZleba CavweroT agreTve rogorc *(16+array). 

kompilaciis dros indeqsirebuli gamosaxuleba gardaiqmneba 

mimTiTeblur gamosaxulebaSi. orive Canaweri array[16]  da  16 [array] 

gardaiqmneba *(array+16)-Si. cxadia, rom mimTiTeblebluri 

gamosaxulebebis Semcveli programa muSavdeba ufro swrafad, vidre 

indeqsirebuli cvladebis Semcveli.  

ganvixiloT amocana: mocemulia n-elementiani mTel ricxvTa 

masivi. vipovoT masivis umciresi elementi, misi indeqsi, da 

SevcvaloT umciresis momdevno masivis elementi mniSvnelobiT 10. 

     #include<stdio.h> 

#include<conio.h> 

#define n 7 

main() 

{ 

   int a[n], i, min, ind; 

      for(i=0; i<n; i++)scanf("%d", a+i); 

             min=*a; ind=0; 

      for(i=1; i<n; i++) 
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                 if(*(a+i)<min) { min=*(a+i); ind=i;} 

        *(a+ind+1)=10; 

     printf("\nmin=%d  misi indeqsi=%d\n\n",min, ind); 

              for(int i=0; i<n; i++)  printf("%d ",*(a+i)); 

  getch(); 

return 0; } 

miviRebT Sedegs: 3  2  1  4  5  6  7 

min=1  misi indeqsi=2 

3 2  1  10  5  6  7 

 

 

2.4. striqonebi C–Si. striqonebTan momuSave C–s standartuli 

funqciebi. striqonze mimTiTebeli 

simboluri tipis masivs C-Si gansakuTrebuli adgili ukavia. saqme 

isaa, rom enaSi specialuri striqonuli tipi SemoRebuli ar aris. 

striqoni C-Si warmoadgens simboluri tipis masivs, romelic 

bolovdeba nulovani baitiT. nulovani baiti – es aris baiti, romlis 

yoveli biti udris 0-s. programaSi nulovani baitis aRmniSvnelia 

simbolo  '\0'.  

striqonis gamocxadebis dros mis ganzomilebaSi aucileblad 

unda iyos gaTvaliswinebuli nulovani baiti. magaliTad, Tu 

gvWirdeba 7-simboloiani s striqoni, unda gamovacxadoT char s[8];  aq s 

masivis 7 elementi gamoiyeneba striqonSi Semavali simboloebisTvis, 

xolo me-8 rezervirebulia '\0' simbolosTvis.  

striqonis inicializeba SeiZleba movaxdinoT misi gamocxadebis 

Tanave. magaliTad,  char str[5]={'a', 'b', 'c', 'd', '\0'};  an   char str[5]= "abcd";  

pirvel SemTxvevaSi str striqonis elementebi – simboloebi – cxadaT 

arian dasaxelebuli, nulovani baitis CaTvliT. meore SemTxvevaSi str 

striqons Tavidanve eniWeba striqonuli tipis konstanta, romelSic 

'\0'-ovani simbolos miTiTeba saWiro ar aris: mis damatebas 
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uzrunvelyofs kompilatori. kompiuteris mexsierebaSi orive 

SemTxvevaSi striqoni str damoiyureba Semdegnairad: 

a b c d \0 
str[0] str[1] str[2] str[3] str[4] 

Tu striqonis ganzomileba miTiTebuli ar aris, maSin masSi 

Semaval simboloebis raodenobas, '\0'-ovani simbolos CaTvliT, adgens 

kompilatori. magaliTad, char s3[ ] ="abc"; gamocxadebis dros s3 

striqonis sigrZe fiqsirdeba   4-is tolad. marTlac, funqcia  printf(" 

s3 striqonis sigrZe =  %d", sizeof(s3));   gamoitans Sedegs  s3  striqonis  

sigrze = 4 . 

arsebobs pirveladi inicializaciis kidev erTi forma:  

char *q="kidev erTi striqoni";  am dros iqmneba cvladi-mimTiTebeli 

q, romelic miuTiTebs konstantur striqons "kidev erTi striqoni", 

(anu q-sTvis ganawilebul 4 baitSi weria "kidev erTi striqoni" 

striqonis misamarTi). 

striqonisaTvis axali mniSvnelobis miniWeba SesaZlebelia scanf() 

funqciiT, Tu gamoviyenebT striqonuli cvladis specifikators %s. 

magram unda gvaxsovdes, rom scanf() kiTxulobs striqonis simboloebs 

manamde, sanam ar Sexvdeba xarvezis, axali striqonisa an tabulaciis 

simboloebi. striqonis beWdvas uzrunvelyofs funqcia printf() 

specifikatoriT %s. 

vTqvaT, mocemulia aRwera char a[30];  da operatori  scanf("%s", a); 

vnaxoT, ra mieniWeba a striqons klaviaturidan Setanili 

simboloebis sxvadasxva mimdevrobaTa SemTxvevaSi: 

# include<stdio.h> 

# include<conio.h> 

# define n 30 

main() 

{ 

  char a[n]; 
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         printf("SemoitaneT striqoni: "); 

              scanf("%s", a); 

         printf("\nstriqonSi  Caiwera: "); 

              printf("%s", a); 

getch(); 

return 0; 

} 

Sedegebi: 

1) SemoitaneT striqoni: striqoni  Seicavs 
                          29  simbolos 
     striqonSi Caiwera: striqoni 
2)SemoitaneT striqoni: emateba nulovani  
                                   baiti 
   striqonSi Caiwera: emateba 

rogorc Cans Sedegidan, pirvel magaliTSi striqons a mieniWa 

simboloebis mimdevroba simbolo xarvezamde,  me-2 magaliTSi ki – 

simboloebis mimdevroba tabulaciis simbolomde.  

radganac striqonis dasaxeleba warmoadgens mimTiTebels, & 

operaciis gamoyeneba scanf()-Si saWiro ar aris. da kidev erTi SeniSvna: 

striqonis yvela simbolo aRiqmeba mTlianobaSi (rogorc erTi 

programuli obieqti), da Setana-gamotanis dros ciklis gamoyeneba 

saWiro ar aris.  

enaSi arsebobs striqonis Setana-gamotanis specialuri funqciebi 

gets() da puts(). orive aRwerilia stdio.h failSi. orives gaaCnia 

erTaderTi parametri – striqoni. 

gets() kiTxulobs klaviaturidan Setanil yvela simbolos (maT 

Soris xarvezis, tabulaciisa da axal striqonze gadasvlis 

simboloebsac) da aniWebs amokiTxul simboloTa mimdevrobas Tavis 

parametrs (mrgval frCxilebSi mocemul striqons). puts() funqcias 

gamoaqvs Tavisi parametris – striqonis – mniSvneloba ekranze. 

# include<stdio.h> 

# include<conio.h> 



 97 

main() 

{ 

  char a[30]; 

         printf("SemoitaneT striqoni: "); 

            gets(a); 

         printf("\nstriqonSi Caiwera: "); 

            puts(a); 

getch(); 

return 0; } 

     Sedegi: 

1) SemoitaneT striqoni: striqoni  Seicavs  29  simbolos 
    striqonSi Caiwera: striqoni   Seicavs  29  simbolos 

2) SemoitaneT striqoni: emateba nulovani baiti 
    striqonSi Caiwera: emateba  nulovani baiti 

rogorc scanf()-is, aseve gets()-is gamoyenebis dros simboloebis 

mimdevrobis Setana unda dasruldes ENTER-ze daWeriT. orive 

SemTxvevaSi kompilatori daamatebs striqons nulovan baits.  

funqcias puts() striqonis gamotanis Semdeg avtomaturad gadahyavs 

kursori axal striqonze, anu funqcia amatebs gamosatani striqonis 

bolos axal striqonze gadasvlis simbolos. funqcia printf()-is 

SemTxvevaSi ki axal striqonze gadasvla, Tu ki es saWiroa, unda ga-

iTvaliswinos programistma.  

striqonebTan samuSaod gankuTvnilia C-s bevri funqcia. 

ganvixiloT maT Soris yvelaze xSirad gamoyenebadi.  

funqcia strlen aRwerilia string.h failSi. funqcia abrunebs misi 

parametris – striqonis – sigrZes (nulovani simbolos gareSe). 

magaliTad, mocemuli aRweris da programis fragmentis  

    char b[20]="es aris striqoni"; 

           . . . 

        puts(b); 

      printf("striqonis sigrZe=%d", strlen(b));  

Sedegia:   es aris striqoni 
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            striqonis sigrZe = 16 

Tu programaSi viyenebT strlen funqcias, ar unda dagvaviwydes 

#include<string.h>  brZanebis CarTva  main()-amde. 

Tumca, SeiZleba mocemuli striqonis sigrZe davadginoT funqciis 

gareSec, da Tan sxvadasxva xerxiT: 

1. vTqvaT, gvaqvs aRwera:   char b[20]="striqoni - masivia";  int i; 

     maSin Semdegi fragmenti dagvidgens b striqonis sigrZes:  

               for(i=0; b[i]!='\0'; i++);        /*  an  for(i=0; b[i]; i++);   */ 

                 printf("sigrZe = %d", i); 

   Sedegi:       striqoni - masivia 

                     striqonis sigrZe=18 

 2. igive aRweras davamatoT  char *q;  , xolo fragments – miniWebis 

operatori   q=b; 

           maSin b striqonis sigrZis dasadgenad SeiZleba gamoviyenoT for  

        operatori: 

  for (i = 0; *q != '\0'; q++) i++; 

an 

                                                   for (i=0; *q;  i++, q++);  

  an  

                                                   for (i=0; *q++!='\0'; i++); 

  an, ufro mokled,  

    for (i=0; *q++; i++); 

 yvela SemTxvevaSi i cvladis mniSvneloba iqneba 18. 

funqcia strcpy aRwerilia string.h failSi. misi orive parametri – 

striqonia. magaliTad, strcpy(s1,s2)  funqcia axdens s2 striqonis 

kopirebas s1 striqonSi. unda gvaxsovdes, rom s1 striqonis 

ganzomileba ar unda iyos naklebi s2-is ganzomilebaze.  

funqcia strcat, aRwerili string.h-Si, agreTve orparametriania. 

strcat(s1,s2) Sesrulebis Sedegad s2 striqoni miuerTdeba s1-s (s1-is 

nulovan baits gadaewereba s2-is pirveli simbolo), da gadabmuli 
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striqoni ganTavsdeba s1-Si, amasTan, s2 striqoni ar Seicvleba. cxadia, 

rom s1-is ganzomileba Tavidanve unda SeirCes ise, rom SerwymiT 

miRebuli axali striqoni daetios s1-is mexsierebaSi. winaaRmdeg 

SemTxvevaSi, Setyobineba Secdomis Sesaxeb gamotanili ar iqneba, 

programis Sesruleba ar Sewydeba, xolo programis Sedegi iqneba 

araswori. orive strcpy da strcat funqciis SemTxvevaSi miRebuli 

striqoni dabolovdeba nulovani baitiT. 

 ganvixiloT sailustracio magaliTi: 

# include<stdio.h> 

# include<conio.h> 

# include<string.h> 

main() 

{ 

  char s1[30],s2[10], s3[]="daprogramebis enas C"; 

       gets(s1); gets(s2); 

          strcat(s1,s2); 

       puts(s1); puts(s2); 

          strcpy(s1,s3); 

       puts(s1); 

getch(); 

return 0; 

} 

programis Sedegi: 

Cven                 /* s1-s Setana */ 

SeviswavliT    /* s2-s Setana */ 

Cven SeviswavliT /* s1-s mniSvneloba strcat(s1,s2)  funqciis 

Sesrulebis Semdeg */ 

  SeviswavliT /* s2-s mniSvneloba strcat(s1,s2) funqciis Sesrulebis 

Semdeg */ 

daprogramebis enas C   /* s1-s mniSvneloba strcpy(s1,s3)  funqciis 

Sesrulebis Semdeg */ 
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funqcia strcmp agreTve aRwerilia string.h failSi. mas aqvs 2 

parametri. strcmp(s1,s2) daabrunebs mniSvnelobas 0, Tu striqonebi 

tolia; dadebiT mniSvnelobas, Tu striqoni s1 metia striqonze s2; 

uaryofiT mniSvnelobas, Tu striqoni s1 naklebia striqonze s2. 

striqonebis Sedareba sruldeba simbol-simbol: 1). striqonebi 

tolia, Tu maTi sigrZeebi tolia da Sesabamis adgilebze simboloebi 

emTxveva. magaliTad, striqonebi "abc" da "abc" – tolia; 2). Tu Sesabamis 

adgilebze simboloebi ar emTxveva, metia is striqoni, romlis 

simboloc metia (kodebis TvalsazrisiT). magaliTad, striqoni "abd" 

metia "abc"-ze; striqoni "abcd"  metia "abc"-ze; striqoni "abcx" naklebia 

"abk"-zec da "abcz"-zec.  

ganvixiloT magaliTi: movaxdinoT mocemuli striqonis 

invertireba (Sebruneba). 

# include<stdio.h> 

# include<conio.h> 

# include<string.h> 

main() 

{ 

    char k[20],p; int i,m; 

                gets(k); 

            m=strlen(k); 

       for(i=0; i<m/2; i++){ 

                                          p=k[i];   k[i]=k[m-i-1]; 

                                           k[m-i-1]=p; 

                                       } 

       printf("%s", k); 

getch(); 

return 0; 

} 

programis Sedegebi: 
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abcdef 
fedcba 

abcdefxyz 
zyxfedcba 

 igive amocanaSi bolodan erTnairad daSorebuli striqonis 

elementebi gavcvaloT sxvagvarad: 

# include<stdio.h> 

# include<conio.h> 

# include<string.h> 

main() 

{ 

  char  k[40], p; int i, m, j; 

             gets(k); 

             m=strlen(k); 

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

                                                     p=k[i];    k[i]=k[j]; 

                                                       k[j]=p; 

                         } 

       printf("%s", k); 

getch(); 

return 0; 

} 

Sedegi:         Gilocavt Axal Cels! 

                                 !sleC laxA tvacoliG 

 
ganvixiloT striqonebTan muSaobis magaliTebi: 

strcat – ori striqonis SeerTeba. 

gansazRvra: char *strcat(s1,s2) 

char *s1, *s2; 

magaliTi 1: 

/* ori striqonis SeerTeba */ 

/* saTao faili conio.h Seicavs ekranis gasufTavebis funqcias 

clrscr( ) */ 

#include <string.h> 
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#include <stdio.h> 

#include <conio.h> 

int main(void) 

{ clrscr(); 

   char destination[25]; 

   char *blank = " ", *c = "C++", *turbo = "Turbo"; 

   strcpy(destination, turbo); 

   strcat(destination, blank); 

   strcat(destination, c); 

   printf("%s\n", destination); 

   getch(); 

   return 0; 

} 

strncat – SeerTdes ori striqoni, Tanac meore striqonidan  

gadakopirdes ara umetes n simbolo.  

gansazRvra: char *strncat(s1,s2,n) 

char *s1, *s2; 

int n; 

magaliTi 2: 

/*SeerTdes ori striqoni, Tanac meore striqonidan  gadakopirdes 

ara umetes n simbolo */ 

#include <string.h> 

#include <stdio.h> 

#include <conio.h> 

int main(void) 

{ 

clrscr(); 

   char destination[25]; 

   char *source = "structured "; 

   strcpy(destination, "programming"); 

   strncat(destination, source, 11); 

   printf("%s\n", destination); 

   getch(); 
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   return 0; 

} 

strcmp – ori striqonis Sedareba leqsikografuli mimdevrobiT. 

gansazRvra: int strcmp(s1,s2) 

char *s1, *s2; 

magaliTi 3: 

#include <string.h> 

#include <stdio.h> 

#include <conio.h> 

int main(void) 

  { 

   char *buf1 = "aaa", *buf2 = "bbb", *buf3 = "ccc"; 

   int ptr; 

   clrscr(); 

   ptr = strcmp(buf2, buf1); 

   if (ptr > 0) 

      printf("buffer 2 is greater than buffer 1\n"); 

   else 

      printf("buffer 2 is less than buffer 1\n"); 

   ptr = strcmp(buf2, buf3); 

   if (ptr > 0) 

      printf("buffer 2 is greater than buffer 3\n"); 

   else 

      printf("buffer 2 is less than buffer 3\n"); 

   getch(); 

   return 0; 

} 

strncmp – SevadaroT ori striqonis pirveli n simbolo 

gansazRvra: int strncmp(s1,s2, n) 

char *s1, *s2; 

int n; 

magaliTi 4: 
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#include <string.h> 

#include <stdio.h> 

#include <conio.h> 

int  main(void) 

{ 

   char *buf1 = "aaabbb", *buf2 = "bbbccc", *buf3 = "ccc"; 

   int ptr; 

   clrscr(); 

   ptr = strncmp(buf2,buf1,3); 

   if (ptr > 0) 

      printf("buffer 2 is greater than buffer 1\n"); 

   else 

      printf("buffer 2 is less than buffer 1\n"); 

 

   ptr = strncmp(buf2,buf3,3); 

   if (ptr > 0) 

      printf("buffer 2 is greater than buffer 3\n"); 

   else 

      printf("buffer 2 is less than buffer 3\n"); 

   getch(); 

   return(0); 

} 

strcpy    gadavakopiroT s2 striqoni s1 striqonSi. 

gansazRvra: char *strcpy(s1,s2) 

char *s1, *s2; 

magaliTi 5: 

#include <stdio.h> 

#include <string.h> 

#include <conio.h> 

int main(void) 

{ 

clrscr(); 

   char string[10]; 



 105 

   char *str1 = "abcdefghi"; 

 

   strcpy(string, str1); 

   printf("%s\n", string); 

   getch(); 

   return 0; 

} 

strncpy - gadavakopiroT s2 striqonis araumetes n simbolo  

gansazRvra: char *strncpy(s1,s2,n) 

char *s1, *s2; 

int   n; 

magaliTi 6: 

#include <stdio.h> 

#include <string.h> 

#include <conio.h> 

int main(void) 

{ 

   clrscr(); 

   char string[10]; 

   char *str1 = "abcdefghi"; 

   strncpy(string, str1, 3); 

   string[3] = '\0'; 

   printf("%s\n", string); 

   getch(); 

   return 0; 

} 

strlen – ganvsazRvroT striqonis sigrZe (simboloebis raodenoba 

damamTavrebeli nulovani simbolos gareSe). 

gansazRvra: int strlen(s) 

char *s; 

magaliTi 7: 

#include <stdio.h> 
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#include <string.h> 

#include <conio.h> 

int main(void) 

{ 

   clrscr(); 

   char *string = "Borland International"; 

   printf("%d\n", strlen(string)); 

   getch(); 

   return 0; 

} 

strchr – vipovoT striqonSi S simbolos pirveli Sesvla. 

gansazRvra: 

char *strchr(s,n) 

char *s; 

int n; 

magaliTi 8: 

#include <string.h> 

#include <stdio.h> 

#include <conio.h> 

int main(void) 

{ 

clrscr(); 

   char string[20]; 

   char *ptr, c = 'r'; 

   strcpy(string, "This rr is a string"); 

   ptr = strchr(string, c); 

   if (ptr) 

   printf("The character %c is at position: %d\n", c, 

ptr-string); 

   else 

    printf("The character was not found\n"); 

    getch(); 

   return 0; 
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} 

 

strrchr – vipovoT striqonSi  C simbolos bolo CarTva. 

gansazRvra:  

char *strrchr(s,c) 

char *s; 

int c; 

magaliTi 9: 

#include <string.h> 

#include <stdio.h> 

#include <conio.h> 

int main(void) 

{ 

clrscr(); 

   char string[20]; 

   char *ptr, c = 'r'; 

   strcpy(string, "This is a string"); 

   ptr = strrchr(string, c); 

   if (ptr) 

      printf("The character %c is at position: %d\n", c, ptr-

string); 

   else 

      printf("The character was not found\n"); 

      getch(); 

   return 0; 

} 

strpbrk – vipovoT s1  striqonSi nebismieri simboloebis simravle, 

dawyebuli im simbolodan,  romelic Sedis  s2  striqonSi. 

gansazRvra:  

char *strpbrk(s1,s2) 

char *s1, *s2; 

magaliTi 10: 



 108 

#include <stdio.h> 

#include <string.h> 

#include <conio.h> 

int main(void) 

{ 

   clrscr(); 

   char *string1 = "abcdefghijklmnopqrstuvwxyz"; 

   char *string2 = "onm"; 

   char *ptr; 

   ptr = strpbrk(string1, string2); 

   if (ptr) 

      printf("strpbrk found first character: %c\n", *ptr); 

   else 

      printf("strpbrk didn't find character in set\n"); 

   getch(); 

return 0; 

} 

strspn - ganvsazRvroT  s1 striqonis monakveTis sigrZe, romelic 

Seicavs  s2  striqonSi Semavali simboloebis simravles. Zebna 

Sewydeba, roca s1 striqonis mimdevrobiT wakiTvisas, gansaxilveli 

simbolo, ar aRmoCndeba  s2 striqonSi. 

gansazRvra:  

int strspn(s1,s2) 

char *s1, *s2; 

magaliTi 11: 

#include <stdio.h> 

#include <string.h> 

#include <alloc.h> 

#include <conio.h> 

int main(void) 

{ 

   clrscr(); 
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   char *string1 = "1234567890"; 

   char *string2 = "123DC8"; 

   int length; 

   length = strspn(string1, string2); 

   printf("Character where strings differ is at position 

%d\n", length); 

   getch(); 

   return 0; 

} 

strcspn – ganvsazRvroT s2 striqonis simbolos pirveli Sesvla s1 

striqonSi. 

gansazRvra:  

int strcspn(s1,s2) 

char *s1, *s2; 

magaliTi 12: 

#include <stdio.h> 

#include <string.h> 

#include <alloc.h> 

#include <conio.h> 

int main(void) 

{ 

   clrscr(); 

   char *string1 = "1234567890"; 

   char *string2 = "747DC8"; 

   int length; 

   length = strcspn(string1, string2); 

   printf("Character where strings intersect is at position 

%d\n", length); 

   getch(); 

   return 0; 

 } 
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2.5. funqciis Seqmna da gamoyeneba 

C enaze programirebis principebi dafuZnebulia funqciis cnebaze. 

Cven ukve ganvixileT ramodenime funqcia printf( ), scanf( ), getchar( 

), putchar( ), romlebic miekuTvneba sistemur funqciebs. programis 

Sesruleba yovelTvis iwyeba brZanebiT, romelic Sedis main( ) 

funqciaSi, Semdeg xdeba sxva funqciebis gamoZaxeba. ganvixiloT, Tu 

rogor SevqmnaT sakuTari funqcia, romelic iqneba misawvdomi 

rogorc main( ) funqciisaTvis, aseve sxva funqciebisaTvis.  

funqcia aris programis damoukidebeli erTeuli, romelic 

dawerilia garkveuli amocanis realizaciisaTvis. funqciis 

gamoZaxebas mivyavarT raRac moqmedebebis SesrulebasTan. magaliTad 

printf( ) funqciaze mimarTvisas xorcieldeba monacemebis gamotana 

ekranze. zogadad, funqciebs SeuZliaT Seasrulon moqmedebebi da 

mTavar programas gadmoscen miRebuli Sedegebi. funqciebi gamoiyeneba 

imisaTvis, rom isini Tavidan gvacileben ganmeorebiT daprogramebas. 

Tu konkretuli amocana programaSi unda ganmeordes ramodenimejer, 

Cven vwerT Sesabamis funqcias mxolod erTjer, xolo mas viZaxebT 

imdenjer ramdenic aris saWiro. garda amisa erTi funqcia SeiZleba 

gamoyenebul iqnas sxvadasxva programaSi, magaliTad putchar( ). 

funqciebi amartiveben programis wakiTxvas, cvlilebebis Setanas da 

Secdomebis koreqcias. amdenad CvenTvis aucilebelia vicodeT Tu  

rogor unda ganvsazRvroT funqcia, rogor mivmarToT mas da rogor 

davamyaroT kavSiri funqciasa da programas Soris, romelic mas 

gamoiZaxebs. 

C  enaSi ar aris procedurebi(qveprogramebi). fuqciebi SeiZleba 

davyoT or kategoriad: romelic abrunebs mniSvnelobas da romelic 

ar abrunebs mniSvnelobas. funqciis gansazRvra, romelic abrunebs 

mniSvnelobas, aqvs Semdegi saxe: 

[static]  

Sedegis_tipi  funqciis_saxeli (formaluri argumentebi) 

formaluri parametrebis aRwera 

{ 



 111 

   funqciis tani 
} 

sadac, funqciis saxeli identifikatoria, xolo funqciis tans 

aqvs Semdegi saxe: 

gansazRvra da aRwera 

operatorebi 

funqciis, romelic abrunebs mniSvnelobas,  Sesruleba unda 

dasruldes return operatoriT, romelsac aqvs Semdegi saxe: 

return e; romelic uzrunvelyofs e Sedegis gadmocemas. funqcia, 

romelic abrunebs mniSvnelobas, SeiZleba Seicavdes erTze met 

return operators.  

funqciis gansazRvras, romelic ar abrunebs mniSvnelobas, aqvs 

Semdegi formati: 

 [static] void funqciis saxeli(formaluri argumentebi) 

formaluri parametrebis aRwera 

{ 

   funqciis tani 

} 

aseTi funqciis Sesruleba mTavrdeba, rodesac Sesruldeba 

funqciis tani, an gvaqvs return operatori, romelsac aqvs saxe: 

return. 

funqcia, romelic ar abrunebs mniSvnelobas, SeiZleba Seicavdes 

erTze met return operators.  

mexsierebis klasi  static(araaucilebeli) zRudavs funqciis da 

sxva Sida gansazRvrebis xilvadobas.  Tu programis teqstSi aris 

funqciaze mimarTva, aucilebelia funqciis aRwera, romelic teqstSi 

unda ganTavsdes mis gansazRvramde. funqciis aRweras aqvs Semdegi 

saxe: 

[static an extern] Sedegis_tipi funqciis_saxeli( ); 

[static an extern] void funqciis_saxeli( ); 

Tu aRweraSi ar aris naCvenebi mexsierebis klasi, maSin dumiliT 

CaiTvleba extern. 
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2.5.1. funqciis argumentebi 

formaluri argumenti – cvladia gamosaZaxebel programaSi, 

faqtiuri argumenti – konkretuli mniSvnelobaa, romelic eniWeba 

cvlads gamomZaxebeli programidan. faqtiuri argumenti SeiZleba 

iyos konstanta, cvladi an ufro rTuli gamosaxuleba.faqtiuri 

argumentis tipis miuxedavad, igi Tavdapirvelad gamoiTvleba, Semdeg 

ki misi mniSvneloba gadaecema funqcias. faqtiuri argumenti aris 

konkretuli mniSvneloba, romelic eniWeba cvlads, romelsac hqvia 

formaluri argumenti. Tu funqciasTan kavSirisaTvis saWiroa erTze 

meti argumenti, maSin funqciis saxelTan unda CamoiTvalos 

argumentebis sia, gamoyofili mZimeebiT. magaliTad: 

print_num(i,j) 

int i,j; 

{ 

   printf("mniSvneloba i=%d. mniSvneloba j=%d.", i,j); 

} 

programaSi mocemul funqciaze mimarTva iqneba Semdegi: 

print_num(6,19); 
 

gansakuTrebuli yuradReba unda mivaqcioT argumentebis 

gadacemis wess funqciaze mimarTvisas. enis sintaqsi iTvaliswinebs 

argumentebis gadacemis mxolod erT xerxs _ gadacema mniSvnelobebis 

mixedviT. rac niSnavs, rom funqciis formaluri parametrebi 

(argumentebi) lokalizebulia masSi, anu miuwvdomelia funqciis 

gansazRvris gareT da funqciis tanSi formalur parametrebze arc 

erTi operacia ar Secvlis faqtiuri parametrebis mniSvnelobas. 

parametrebis gadacema mniSvnelobebis mixedviT iTvaliswinebs Semdeg 

moqmedebebs: 

− funqciis kompilaciisas gamoiyofa mexsierebis ubnebi 

formaluri parametrebisaTvis. formaluri parametrebi aris 

funqciis Sida obieqtebi. amisaTvis float tipis 

parametrebisaTvis formirdeba double tipis obieqtebi. char, 

short int tipis parametrebisaTvis iqmneba int tipis 
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obieqtebi. Tu parametrebi aris masivis tipis maSin 

formirdeba maCvenebeli am masivis dasawyisze da igi 

emsaxureba funqciis tanSi masivi-parametris warmodgenas. 

− gamoiTvleba gamosaxulebis mniSvnelobebi, romelic funqciis 

gamoZaxebisas gamoyenebulia faqtiuri parametrebis saxiT. 

− faqtiuri parametrebis mniSvnelobebi Seitaneba mexsierebis 

nawilSi, romelic gamoyofilia funqciis formaluri 

parametrebisaTvis. am dros  float gardaiqmneba double 

tipad, xolo char, short int – int tipad.  

− funqciis tanSi mimdinareobs damuSaveba Sida obieqtebis – 

parametrebis mniSvnelobebis gamoyenebiT da Sedegi gadaecema 

funqciis gamoZaxebis adgilas, rogorc misi dabrunebuli 

mniSvneloba. 

− funqcia faqtiur parametrebze araviTar gavlenas ar axdens. 

SevadginoT martivi funqcia, romelic gamoiTvlis ricxvis 

absolutur mniSvnelobas radganac abs( ) funqcia unda iqnas 

gamoZaxebuli sxva funqciis mier, SevqmnaT martivi funqcia main( ), 

romlis mTavari mizania Semowmeba muSaobs Tu ara abs( ) funqcia 

int main( ) 

{ 

   int a=100, b=0, c=-122; 

   int d,e,f; 

   d=abs(a); e=abs(b); f=abs(c); 

   printf("%d,   %d,  %d\n",d,e,f); 

} 

int abs(int x) /* funqcia, romelic iTvlis ricxvis sidides */ 

{ 

   int y; 

   y = (x < 0) ? -x : x;  

   /*mTavar programaSi abrunebs Y mniSvnelobas*/ 

   return(y); 

} 



 114 

programis Sedegi Semdegnairad gamoiyureba: 

100  0   122 
y cvladi aris abs( ) funqciis Sida obieqti, misi mniSvcneloba 

mTavar programas gadaecema return operatoriT. moqmedeba, romelic 

mocemulia d=abs(a) operatoriT, sxva saxiT SeiZleba gamoisaxos: 

abs(a); 

d=y; 

aseTi CanaweriT Cven ver visargeblebT, radgan mTavarma 

programam ar icis y cvladis arseboba. return operatori asrulebs 

sxva moqmedebasac. igi daaasrulebs funqciis Sesrulebas da 

gadascems marTvas funqciis gamoZaxebis Semdgom operators. es xdeba 

im SemTxvevaSic,  Tu return operatori ar aris funqciis tanis 

bolo operatori.  

/* funqcia iTvlis ricxvis absolutur mniSvnelobas, meore 

versia*/ 

int abs(int x) 

{ 

   if(x < 0) 

   return(-x); 

   else 

   return(x); 

} 

es versia martivia. momxmareblisaTvis orive versia misaRebia, 

ramdenadac maT aqvT erTi da igive Sesasvleli da isini 

uzrunvelyofen erTsa da imave gamosasvlels. mxolod maTi Sida 

struqturebia gansxvavebuli. 

/* mesame versia abs( ) funqciis */ 

int abs(int x) 

{ 

   if(x < 0) return(-x); 

   else return(x); 

   printf("muSaoba dasrulebilia!\n"); 
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} 

mocemul magaliTSi return operatoris arseboba miuTiTebs, rom 

dabeWdvis operatori programaSi rodesRac Sesruldeba. 

SeiZleba return operatoriT sargebloba Semdegi saxiT: return; 

misi gamoyeneba iZleva imas, rom funqcia, romelsac igi Seicavs 

daasrulebs Tavis muSaobas da marTva gadaecema gamomZaxebel 

funqcias. ramdenadac mocemul operators ara aqvs gamosaxuleba 

frCxilebSi, funqcia ar gadascems araviTar mniSvnelobas. 

?   enaze daweril programaSi yvela funqcia Tanabaruflebiania. 

TiToeul maTgans SeuZlia gamoiZaxos nebismieri sxva funqcia da 

Tavis mxriv TiToeuli maTgani SeiZleba gamoZaxebul iqnas nebismieri 

sxva funqciis mier. amdenad  ?   enis funqciebi gansxvavebulia 

paskalis procedurebisagan. main funqcias aqvs specifika. is 

mdgomareobs imaSi, rom programis awyobisas, romelic Sedgeba 

ramodenime funqciisagan, misi Sesruleba iwyeba  main ( ) funqciis 

pirveli operatorisagan. TiToeul funqcia SeuZlia gamoiZaxos 

Tavisi Tavi. aseT moqmedebas hqvia rekursia. 

rekursiuli hqvia funqcias, romelic pirdapir an iribad TviTon 

iZaxebs Tavis Tavs. Sesabamisad aris pirdapiri da iribi rekursia. 

rekursiul funqciaze calkeuli mimarTvisas iqmneba obieqtebis 

axali nakrebi, romlebic lokalizebulia funqciis tanSi. funqcia 

hqvia iribad rekursiuli im SemTxvevaSi, Tu igi Seicavs mimarTvas 

sxva funqciaze, romelic Seicavs gansazRvruli (pirveli) funqciis 

pirdapir an irib gamoZaxebas.  am SemTxvevaSi funqciis gansazRvrebis 

teqstis mixedviT misi rekursiuloba (iribi) SeiZleba ar Candes. Tu 

funqciis tanSi cxadad gamoiyeneba amave funqciis gamoZaxeba, maSin 

adgili aqvs pirdapir rekursias. 
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2.5.2. lokaluri cvladebi 

funqciaSi Semaval cvladebs, romelTac ver xedavs sxva funqcia, 

hqvia lokaluri cvladebi. im SemTxvevaSic ki, rodesac sxvadasxva 

funqciaSi viyenebT cvladebisaTvis erTsa da imave saxelebs, 

kompilatori maT miiCnevs sxvadasxva cvladebad. 

 

2.5.3. funqciebi argumentebis cvladi raodenobiT 

?   enaSi daSvebulia funqciebi, romlebSic argumentebis raode-

noba funqciis kompilaciisas ar aris fiqsirebuli. argumentebis 

raodenoba da tipi cnobili xdeba mxolod funqciis gamoZaxebis 

momentSi, roca cxadad aris mocemuli faqtiuri argumentebis 

(parametrebis) sia. formaluri parametrebis specifikacia mTavrdeba 

mZimiT da mravali wertiliT: 

tipi saxeli ( specifikacia-cxadi-parametrebis, . . . ); 

aq tipi aris funqciis mier dabrunebuli mniSvnelobis tipi; 

saxeli – funqciis saxeli. 

cxadi parametrebis specifikacia – parametrebis specifikaciis 

siaa, romelTa raodenoba da tipi fiqsirebuli da cnobilia 

kompilaciis momentSi. es parametrebi aucilebelia. TiToeul 

funqcias parametrebis cvladi raodenobiT, unda hqondes Tundac 

erTi aucilebeli parametri. cxadi (aucilebeli) parametrebis siis 

Semdeg ismeba mZime, Semdeg ki mravali wertili. kompilatorma icis, 

rom funqciis gamoZaxebis damuSavebisas parametrebis raodenobisa da 

tipebis Sesabamisobis Semdgomi kontrolis Catareba ar aris saWiro. 

funqciam parametrebis cvladi raodenobiT, rom aRiqvas sxvadasxva 

tipis parametrebi, aucilebelia, rom sawyisi monacemebis saxiT mas 

rogorRac gadaeces informacia parametrebis tipebis Sesaxeb. 

magaliTi: 

#include <stdio.h> 

/* funqcia ajamebs Tavisi parametrebis mniSvnelobebs */ 

long summa(int m,...) /*m – parametrebis ricxvia*/ 
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{ 

   int *p=&m; /*avawyveT maCvenebeli m parametrze*/ 

   long t=0; 

   for(;m;m--) t+=*(++p); 

   return t; 

} 

void main() 

{ 

   printf("\n summa(2,6,4)=%d",summa(2,6,4)); 

   printf("\n summa(6,1,2,3,4,5,6)=%d", 

summa(6,1,2,3,4,5,6)); 

} 

 

2.6. mexsierebis klasebi da moqmedebis are 

C enis mexsierebis klasebi saSualebas iZleva ganisazRvros Tu 

romeli cvladi romel funqciasTan aris dakavSirebuli da ramdenad 

didxans inaxeba programaSi cvladebi. rogorc aRvniSneT lokaluri 

cvladebi cnobilia mxolod maTi Semcveli funqciebisaTvis. amave 

dros globaluri cvladebis Sesaxeb icis ramodenime funqciam: 

/* globaluri cvladi ext */ 

int ext; /* gare cvladi */ 

main( ) 

{ 

   extern int ext; 

   printf("?ramdenia kursia saitze intuit.ru?\n"); 

   scanf("%d",&ext); 

   while(ext != 30) 

   critic( ); 

   printf("naxeT saitze!\n"); 

} 

critic( ) 

{ 
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   extern int ext; 

   printf("Secdomaa. kidev scadeT.\n"); 

   scanf("%d",&ext); 

} 

Sedegi: 

?ramdenia kursia saitze intuit.ru? 

20 

Secdomaa. kidev scadeT. 

30 

naxeT saitze! 

ext aris gare cvladi, igi aRwerilia funqciis gansazRvrebis 

gareT. funqciis SigniT, romelic iyenebs am cvlads Cven vacxadebT  

gasaReburi sityviT extern. kompilatori eZebs am cvladis 

gansazRvrebas funqciis gareT. Tu critic( ) funqciaSi  gamovtovebT 

extern gasaRebur sityvas, maSin kompilatori Semnida critic( ) 

funqciaSi  axal cvlads da daarqmevda mas ext. maSin sxva  ext 

cvladi, romelic imyofeba main ( )-Si, verasodes miiRebda axal 

mniSvnelobas.  

TiToeul cvlads aqvs tipi da miekuTvneba romelime mexsierebis 

klass. identifikatoris sicocxlis xangrZlivoba da moqmedebis are 

ganisazRvreba masTan asocirebuli mexsierebis klasiT. arsebobs 

mexsierebis klasebis oTxi nairsaxeoba: 

auto–avtomaturi – lokaluri identifikatorebi, romelTaTvisac 

mexsiereba gamoiyofa blokSi Sesvlisas, anu Sedgenili operatori, 

da Tavisufldeba blokidan gamosvlisas. auto sityva srulad aris  

automatic. 

static – statikuri – lokaluri identifikatorebi, romlebic 

arseboben blokis yvela Sesrulebis procesSi. auto-sagan 

gansxvavebiT static tipis identifikatorebisaTvis mexsiereba 

gamoiyofa mxolod erTxel – programis Sesrulebis dasawyisSi da 

isini arseboben manam programa sruldeba. 
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extern – gare(external) gamoiyeneba funqciebs Soris kavSiri-

saTvis. am identifikatorebiT asocirebuli mexsiereba aris mudmivi, 

mxolod maTi Semadgenloba SeiZleba icvlebodes. es 

identifikatorebi aRiwerebian funqciis gareT.  

register – registruli – igi auto identifikatoris msgavsia. 

maTi mniSvnelobebi, Tu es SesaZlebelia, unda moTavsdes manqanis 

registrebSi monacemebze swrafi wvdomis uzrunvelsayofad.  

Tu identifikatoris mexsierebis klasi cxadad ar aris 

miTiTebuli, maSin misi mexsierebis klasi moicema programis teqstSi 

misi gansazRvrebis mdgomareobiT. Tu identifikatori ganisazRvreba 

funqciis SigniT, maSin misi mexsierebis klasia auto, danarCen 

SemTxvevaSi identifikators aqvs extern mexsierebis klasi. 

davuSvaT gvaqvs programa C enaze, romlis sawyisi teqsti 

moTavsebulia ramodenime failSi. monacemebis funqciebSi 

dayofisaTvis am failebSi gamoiyeneba identifikatorebi, romlebic 

gansazRvrulia rogorc extern. Tu funqcia egzavneba Sida 

identifikators, maSin misi Semcveli fails unda hqondes am 

identifikatoris aRwera an  gansazRvreba. extern mexsierebis klasis 

cxadad mocema uCvenebs imaze, rom es identifikatori gansazRvrulia 

sxva failSi da aq mas mexsiereba ar gamoeyofa, xolo misi aRwera 

mocemulia mxolod tipis Semowmebisa da kodis generaciisaTvis. Sida 

identifikatorisaTvis mexsiereba gamoiyofa mxolod im SemTxvevaSi, 

Tu mexsierebis klasi cxadad ar aris naCvenebi. 

gare identifikatoris aRwera SeiZleba Segvxvdes mraval failSi, 

magram mxolod erTi faili unda Seicavdes gare identifikatoris 

gansazRvras. gare identifikatorebis moqmedebis are araTu izRudeba 

failiT, romelic Seicavs mis gansazRvras, aramed moicavs agreTve 

failebs Sesabamisi aRwerebiT, extern mexsierebis klasiT. 

cvladis mexsierebis klasis gansazRvra damokidebulia masze, 

sadac cvladi aris aRwerili da romeli gasaReburi sityva, Tu igi 

arsebobs, gamoiyeneba. 
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mexsierebis klasi saSualebas iZleva: erTi, rom ganisazRvros 

romel funqciebs aqvT cvladebTan wvdoma. sazRvrebi romlamdec 

cvladi aris wvdomadi, axasiaTebs misi moqmedebis ares. meorec, 

ramdenad xangrZlivad imyofeba cvladi mexsierebaSi. ganvixiloT 

TiToeuli tipis Tvisebebi. 

 

 

2.6.1. avtomaturi cvladebi 

dumiliT, cvladebi, romlebic Rwerilni arian funqciis SigniT, 

arian avtomaturebi, rac Caiwereba auto gasaReburi sityviT: 

main( )  
{ 
   auto int kat; 
} 

es gamoiyeneba, roca saWiroa, magaliTad, Cveneba imisa, rom 

cvladis gansazRvra ar unda moiZebnos funqciis gareT.  

avtomatur cvladebs aqvT moqmedebis lokaluri are. mxolod 

funqciam, romelSic cvladi aris gansazRvruli, icis mis Sesaxeb. 

sxva funqciebs SeuZliaT gamoiyenos cvladi imave saxeliT, magram es 

iqneba damoukidebeli cvladebi, romlebic imyofebian mexsierebis 

sxvadasxva ujredSi.  

avtomaturi cvladebi iwyeben arsebobas funqciis gamoZaxebisas, 

romelic Seicavs maT.roca funqcia asrulebs Tavis muSaobas da 

gadascems marTvas iq, saidanac igi iyo gamoZaxebuli, avtomaturi 

cvladi qreba. avtomaturi cvladis moqmedebis are SezRudulia 

blokiT, anu { }, romelSic cvladi aris aRwerili. 

gare cvladebi 

cvladebi, romlebic aRwerilni arian funqciis gareT, 

warmoadgenen gare cvladebs. 

globaluri cvladebi ganisazRvreba imave doneze, rogorc funqciebi, 

anu isini lokalurebi ar arian arc erT blokSi. mudmivi globaluri 

cvladebi inicializdeba nuliT, Tu cxadad ar aris mocemuli sxva 

sawyisi mniSvneloba. moqmedebis are aris mTeli programa. isini unda 
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aRiweron programis yvela failSi, romelSic maTze aris mimarTva. 

zogierTi kompilatori moiTxovs, rom globaluri cvladi 

gansazRvruli iyos mxolod erT failSi da aRwerili rogorc gare, 

sxva failebSi, sadac isini gamoiyenebian. globaluri cvladebi 

failSi unda aRiweros maT pirvelive gamoyenebamde. 

magaliTi: 

int global_flag; 

gare cvladi SeiZleba aRvweroT funqciaSic, romelic 

gamoiyenebs mas,  extern gasaReburi sityvis daxmarebiT. jgufi 

extern-aRwera SeiZleba saerTod gamotovebul iqnas, Tu cvladebis 

sawyisi gansazRvra gvevlineba imave failSi da funqciis win, 

romelic maT gamoiyenebs. extern gasaReburi sityvis CarTva funqcias 

gare cvladi gamoyenebis saSualebas aZlevs, maSinac ki  Tu igi 

gansazRvrulia mogvianebiT amave an sxva failSi. orive faili unda 

iyos kompilirebuli, dakavSirebuli an Sekrebili erTsa da imave 

dros. 

Tu  extern sityva ar aris CarTuli funqciis SigniT aRweraSi, 

maSin am saxeliT iqmneba axali avtomaturi cvladi. Cven SegviZlia 

aRvniSnoT meore cvladi, rogorc avtomaturi, auto sityvis 

daxmarebiT.  

 

2.6.2. statikuri cvladebi 

statikuri, aq niSnavs, rom cvladebi rCebian moqmedebaSi. maT aqvT 

igive moqmedebis are, rogorc avtomatur cvladebs, magram isini ar 

qrebian, roca maTi Semcveli funqcia amTavrebs Tavis muSaobas. 

kompilatori inaxavs maT mniSvnelobebs funqciis erTi gamoZaxebidan 

meoremde.  

magaliTi: 

/* statistikuri cvladi */ 

main( ) 

{ 

   int count; 
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   for(count = 1;count <= 3; count ++) 

   { 

      printf("studentebis daTvla %d:\n", count); 

      man_woman ( ); 

   } 

} 

man_woman( ) 

{ 

   int man = 1; 

   static int woman = 1; 

   printf("biWebi = %d da gogonebi = %d\n",  

      man++, woman++); 

} 

man_woman  cvladi zrdis calkeul cvlads misi mniSvnelobis 

dabeWdvis Semdeg. mocemuli programis muSaoba iZleva Semdeg 

Sedegebs: 

studentebis daTvla 1: 

biWebi = 1 da gogonebi = 1 

studentebis daTvla 2: 

biWebi = 1 da gogonebi = 2 

studentebis daTvla 3: 

biWebi = 1 da gogonebi = 3 

woman statikur cvlads axsovs, rom misi mniSvneloba izrdeba 1-

iT, im dros, roca man cvladisaTvis sawyisi mniSvneloba yendeba 

yovel jerze Tavidan. es uCvenebs inicializaciaSi gansxvavebaze: man 

inicializdeba yovel jerze, roca gamoZaxebul iqneba man_woman ( 

), maSin roca woman inicializdeba mxolod erTxel man_woman ( ) 

funqciis kompilaciisas.  
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2.6.3. gare statikuri cvladebi 

statikuri cvladebi SeiZleba aRiweros nebismieri funqciis 

gareT. gare cvladsa da gare statikur cvlads Soris gansxvaveba 

mdgomareobs maTi moqmedebebis ares Soris. Cveulebrivi gare cvladi 

SeiZleba gamoyenebul iqnas funqciebis mier nebismier failSi, xolo 

gare statikuri cvladi SeiZleba gamoyenebul iqnas imave failis 

funqciebis mier, Tanac cvladebis gansazRvris Semdeg. 

registruli cvladebi 

Cveulebriv, cvladebi inaxeba manqanis mexsierebaSi. registruli 

cvladebi maxsovrdeba centraluri procesoris registrebSi, sadac 

wvdoma maTze da maTTan muSaoba xorcieldeba gacilebiT swrafad, 

vidre mexsierebaSi. danarCenSi registruli cvladebi avtomaturi 

cvladebis analogiuria. 

magaliTi: 

main( ) 
{ 
   register int pleat; 
} 

kompilatori adarebs Cvens moTxovnebs wvdomadi registrebis 

raodenobas, amitom Cven SeiZleba ver miviRoT is rac gvinda. am 

SemTxvevaSi cvladi gaxdeba martivi avtomaturi cvladi. 

zemoTganxilulidan gamomdinare SeiZleba gavakeToT Semdegi 

daskvnebi: 

mexsierebis klasebi, romlebic aRiwerebian funqciis SigniT: 

1. avtomaturi, arsebobis xangrZlivoba – droebiTi, moqmedebis 

are – lokaluri; 

2. registruli, arsebobis xangrZlivoba – droebiTi, moqmedebis 

are – lokaluri; 

3. statikuri, arsebobis xangrZlivoba – mudmivi, moqmedebis are 

– lokaluri. 

mexsierebis klasebi, romlebic ganisazRvrebian funqciis gareT: 

1. gare, arsebobis xangrZlivoba – mudmivi, moqmedebis are – 

globaluri (yvela faili); 
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2. gare statikuri, arsebobis xangrZlivoba – mudmivi, moqmedebis 

are – globaluri (erTi faili). 

 
 

2.7. dinamiuri obieqtebi 

mimTiTeblebi gamoiyeneba dinamiuri obieqtebis Seqmnisa da 

damuSavebisas. dinamiuri obieqtebi iqmnebian dinamiurad da cxadad 

programis Sesrulebis procesSi. dinamiuri obieqtebis Seqmnas 

emsaxureba malloc da calloc funqciebi. winaswargansazRvruli 

obieqtebisagan gansxvavebiT dinamiuri obieqtebis ricxvi ar aris 

fiqsirebuli, isini SeiZleba Seiqmnan da ganadgurdnen programis 

Sesrulebis procesSi. maT ara aqvT saxeli da maTze mimarTva 

sruldeba mimTiTeblebis daxmarebiT. SeTanxmebiT, nulovani 

mniSvnelobis mqone mudmivis aRniSvnisaTvis gamoiyeneba NULL 

identifikatori, romlis aRwerac mdebareobs stddef.h biblioTekaSi 

da warmoadgens sistemurad damokidebuls. 

 

 

2.7.1. dinamiuri obieqtebis Seqmna 

standartis mixedviT malloc, calloc funqciis argumentebs aqvT 

damabrunebeli obieqtis tipi void*. 

char *s = (char*)malloc(size); 

unsigned size;/*mexsierebis moculoba, romelic saWiroa gamoiyos 

*/ 

char *s = (char *)calloc(nelem,elsize); 

unsigned nelem; /*elementebis ricxvi, romlisTvisac unda gamoiyos 

mexsiereba*/ 

unsigned elsize; /* mexsierebis moculoba, romelic unda gamoiyos 

calkeuli elementisaTvis*/ 

/* ubralod Seicvalos char*, void*-iT  

void* calloc(nelem, elsize); 

unsigned nelem; 

unsigned elsize;*/ 
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orive funqcia abrunebs niSnian mimTiTebels, romelic miuTiTebs 

gamoyofil mexsierebaze. mexsierebis saWiro moculobis 

gansazRvrisaTvis SeiZleba gamoyenebul iqnas sizeof operatori. 

sizeof (gamosaxuleba)-mexsierebis moculobaa gamosaxulebis 

Sesanaxad. 

sizeof(T) – mexsierebis moculobaa T tipis mniSvnelobebis 

Sesnaxad. 

malloc, calloc abrunebs maCvenebels Seqmnil dinamiur obieqtze. 

faqtiurad funqcia abrunebs niSnian mimTiTebels, romlebic SeiZleba 

cxadad gardaiqmnan mimTiTeblis Sesabamis tipad. mexsierebis 

ganawilebis funqciebis mier dabrunebuli mniSvnelobebi gamoiyeneba 

dinamiur obieqtebze mimarTvisaTvis. magaliTad, operatoris 

gamoyenebiT:  

pi = (int *) malloc(sizeof(int)); 

gamoiyofa mexsiereba erTi mTeli mniSvnelobisaTvis. am 

mexsierebis ares misamarTi eniWeba pi cvlads.  

 

 

2.7.2. dinamiur obieqtebze wvdoma 

mniSvnelobis miniWeba obieqtze, romelze mimarTvac mocemulia pi 

mimTiTebliT, xorcieldeba *pi mimTiTeblis saxelis daxmarebiT: 

magaliTad: *pi = 55; 

erTidaigive mniSvneloba SeiZleba mieniWos  erTze met cvlad-

mimTiTebels. aseTi saxiT SeiZleba mimarTva dinamiur obieqtze erTze 

meti mimTiTeblis daxmarebiT.  obieqtis Sesaxeb, romelzedac mimarT-

va SeiZleba erTze meti mimTiTeblis gamoyenebiT, amboben rom mas 

aqvs fsevdosaxelebi (alias). magaliTad, miniWebis Sedegad:         

qi = pi; qi da pi miuTiTebs erTsadaimave obieqtze, e.i. sini arian 

fsevdosaxelebi. fsevdosaxelebis umarTavma gamoyenebam SeiZleba 

uaryofiTad imoqmedos programis teqstis Secnobaze.  
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2.7.3. dinamiuri obieqtis sicocxlis xangrZlivoba. 

dinamiuri obieqtebis mier dakavebuli mexsiereba, Tu igi saWiroa sxva 

miznebisaTvis, unda ganTavisufldes cxadi miTiTebiT. winaaRmdeg 

SemTxvevaSi es mexsiereba SeiZleba daikargos, e.i. SeuZlebeli 

gaxdeba misi xelmeored gamoyeneba. cxadi ganTavisufleba 

xorcieldeba free funqciis gamoyenebiT, romelic Semdegnairad 

Caiwereba: 

free(ptr) 

char *ptr; 

aucilebelia usafrTxoebis zomebis miReba Secdomebis Tavidan 

asacileblad, romelic dakavSirebulia mimarTvasTan im obieqtze, 

romlisTvisac mexsiereba ukve ganTavisuflebulia.  

 

 

2.8. struqturuli cvladebis gansazRvra 

struqtura aerTianebs sxvadasxva tipis logikurad dakavSirebul 

monacemebs. monacemebis struqturuli tipi ganisazRvreba Semdegi 

aRweriT: 

struct struqturis_saxeli { 

   elementebis_aRwera 

}; 

magaliTi: 

struct dinner { 

   char *place; 

   float cost; 

   struct dinner *next; 

}; 

struqturuli cvladi aRiwereba struqturuli tipis cvladis 

daxmarebiT. 

magaliTi: 

struct dinner week_days [7]; /* struqturis masivi */ 

struct dinner best_one; /* erTi struqturuli cvladi */ 
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struct dinner *p; /* mimTiTebeli struqturul cvladze*/ 

masivisagan gansxvavebiT, romelic ergvarovani obieqtia, 

struqtura SeiZleba iyos araerTgvarovani. struqturis tipi 

naCvenebia Semdegi saxis CanaweriT: 

struct{ 

   aRwerebis sia 

} 

struqturaSi miTiTebuli unda iyos Tundac erTi komponenti. 

struqturis tipis mimTiTebeli gamoiyeneba struqturis 

gansazRvrisaTvis. struqturis gansazRvras aqvs Semdegi saxe: 

monacemTa_tipi  asaRweri;  

sadac monacemTa_tipi uCvenebs struqturis tips obieqtisaTvis, 

romelic gansazRvrulia asaRwerSi. asaRweri warmoadgens cvladebis 

Cveulebriv saxelebs, masivebs, mimTiTeblebs da funqciebs. 

magaliTad, gansazRvris daxmarebiT: 

struct { 

   double x,y; 

} a,b,c[9]; 

a da b cvladebi ganisazRvrebian, rogorc struqturebi, romel-

Tagan TiToeuli Sedgeba ori komponentisagan - x da y. c cvladi 

ganisazRvreba rogorc cxra aseTi struqturisagan Sedgenili masivi. 

mocemulia gansazRvra: 

struct { 

   int year; 

   short int month, day; 

} date1,date2; 

Cans, rom date1, date2 ori cvladidan TiToeuli Sedgeba sami 

komponentisagan: year, month, day. 

struqturis tipTan SeiZleba asocirebuli iyos saxeli, romelic 

moicema tipis aRweriT formaSi: 

typedef struct { 

   aRwerebis sia 
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} struqturis-tipis-saxeli; 

typedef(gansazRvravs mexsierebis klass)  specifikatori 

saSualebas gvaZlevs SevqmnaT sakuTari tipios saxeli. es #define 

direqtivis msgavsia, Semdegi sami cvlilebiT: 

1. #define-sagan gansxvavebiT typedef specifikatori iZleva 

simbolur saxelebs, magram isazRvrebian mxolod monacemTa 

tipebiT. 

2. typedef specifikatori sruldeba kompilatoriT da ara 

winaprocesoriT. 

3. Tavis farglebSi typedef specifikatori ufro moqnilia, 

vidre #define. 

SemdgomSi es saxelebi SeiZleba gamoyenebul iqnan struqturis 

gansazRvrisaTvis. qvemoT moyvanilia struqturis tipis aRweris 

magaliTi, employee saxeliT: 

typedef struct { 

   char name[30]; 

   int id; 

   dept d; 

   family f; 

} employee 

sadac dept, family miuTiTeben tips, saxeldobr struqturis 

tipebs, romelic momxmareblis mier winaswar aris gansazRvruli. 

employee struqturis tipi SeiZleba gamoyenebul iqnas cvladebis 

aRwerisaTvis. magaliTad gansazRvra: 

employee chairperson, president, e1, e2; 

aRweren chairperson, president, e1, e2 cvladebs, rogorc 

employee tipis struqturebs. 

arsebobs saxelis struqturis tipTan asocirebis sxva xerxi. es 

xerxi dafuZnebulia struqturis Wdis gamoyenebaze. struqturis Wde 

analogiuria CamoTvliTi tipis Wdisa. struqturis Wde aRiwereba 

Semdegi saxiT: 

struct Wde{ 
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   aRwerebis sia 

} 

sadac Wde aris identifikatori. qvemoT moyvanil magaliTSi 

student sityva aRiwereba rogorc struqturis Wde: 

struct student { 

   char name[25]; 

   int id,age; 

   char sex; 

}; 

struqturis Wdeebi gamoiyenebian Semdegi tipis Canawerebis 

struqturis gansazRvrisaTvis: 

struct Wde identifikatorebis-sia; 

struqturis Wdis gamoyeneba saWiroa rekursiuli struqturis 

aRwerisaTvis, ramdenadac mxolod erTi typedef operatoris 

gamoyeneba arasakmarisia. qvemoT aRwerilia rekursiuli struqturis 

Wde: 

 struct node { 

int data; 

struct node *next; 

}; 

struqturis Wde node namdvilad aris rekursiuli, ramdenadac 

igi gamoiyeneba sakuTar aRweraSi, anu next maCveneblis aRweraSi. * 

niSnis arsebobis gamo next cvladi aRwerilia rogorc node tipis 

obieqtze mimTiTebeli. struqturebs ar SeuZliaT iyon pirdapir 

rekursiulebi. S tipis struqturas ar SeuZlias Seicavdes 

komponents, romelic warmoadgens S tipis struqturas. mxolod, S 

tipis struqturas SeuZlias Seicavdes komponents, romelic 

miuTiTebs S tipis struqturaze. 
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2.8.1. struqturis komponentebze wvdoma 

wvdoma struqturis komponentebze xorcieldeba specialuri 

aRniSvniT, romelsac aqvs saxe: 

s.c 

sadac s aris struqturis saxeli, romlis komponentia c. s 

SeiZleba iyos gamosaxuleba, romelic Sedegad iZleva struqturis 

mniSvnelobas. magaliTad, s SeiZleba iyos funqcia, romlis 

mniSvnelobaa struqtura. zemoT gansazRvrul date1 struqturis 

komponentebs SeiZleba mivmarToT, Semdegi saxiT: 

date1.year 

date1.month 

date1.day 

 

2.8.2. struqturebSi bitebis veli 

bitebis veli – es struqturis elementia, romelic gansazRvrulia 

rogorc bitebis raRac ricxvi, Cveulebriv naklebi, vidre bitebis 

ricxvi mTlianad. bitebis velis daniSnulebaa mcire diapazonis  

monacemebis mexsierebaSi ekonomiuri ganTavseba. 

magaliTi: 

struct bfeg { 

   unsigned int bf_flg1 : 10; 

   unsigned int bf_flg2 : 6; 

}; 

mocemuli struqtura Rwers 10-bitian vels, romelic 

gamoTvlisaTvis gardaiqmneba unsigned int tipis mniSvnelobad, da 6-

bitiani veli, romelic damuSavdeba rogorc unsigned int tipis 

mniSvneloba. 
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2.8.3. gaerTianeba 

gaerTianeba aRwers cvlads, romelsac SeiZleba hqondes tipebis 

simravlidan nebismieri tipi.  gaerTianebuli monacemTa tipebis 

gansazRvra struqturuli monacemTa tipebis gansazRvris analo-

iuria: 

union gaerTianebis-saxeli { 

   elementebis-aRwera 

}; 

magaliTi: 

union bigword { 

   long bg_long; 

   char *bg_char [4]; 

}; 

union bigword tipis monacemebi ikaveben mexsierebas, romelic 

saWiroa Tavisi elementebidan udidesis gansaTavseblad, da utoldeba 

mexsierebaSi zRvars, romelic akmayofilebs SezRudvebs adresaciaSi 

rogorc long tipisaTvis, aseve char *[4] tipisaTvis. 

gaerTianebuli tipis cvladis aRwera: 

magaliTi: 

union bigword x; 

union bigword *p; 

union bigword a[100]; 

 

 

2.8.4. CamoTvlebi 

CamoTvliTi tipebis monacemebi miekuTvneba monacemebis raRac 

SezRudul simravles. 

CamoTvliTi monacemTa tipebis aRwera: 

enum CamoTvliTi-tipis-saxeli{ 

   mniSvnelobebis-sia 

}; 
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mocemuli CamoTvliTi tipis calkeuli mniSvneloba mocemulia 

identifikatoriT. 

magaliTi: 

enum color { 

   red, green, yellow 

}; 

CamoTvliTi tipis cvladis aRwera: 

enum color chair; 

enum color suite [40];  

CamoTvliTi tipis cvladis gamoyeneba gamosaxulebaSi. 

magaliTi: 

chair = red; 

suite[5]!= yellow; 

 

 

2.8.5. cvladi struqturebi 

cvladi struqturebi Sedgenilni iqnebian sami nawilisagan: 

saerTo komponentebis nakrebisagan, aqtiuri komponentis Wdisagan da 

nawilisagan cvladi komponentebiT. cvladi struqturis zogad 

formas aqvs saxe: 

struct { 

   saerTo komponentebi; 

   aqtiuri komponentis Wde; 

   union { 

      1 komponentis aRwera  

       2 komponentis aRwera  

       ....................................................... 

       n komponentis aRwera  

   } identifikatori; 

} 

qvemoT moyvanilia health_record cvladi struqturis 

gansazRvris magaliTi: 
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struct { 

/* saerTo informacia */ 

   char name[25]; 

   int age; 

   char sex; 

   /* aqtiuri komponentis Wde */ 

   marital_status ms; 

   /* cvladi nawili */ 

   union { 

      /* ucolo */ 

      /* komponentebi ar aris */ 

      /* coliani */ 

      struct { 

         char marriage_date[8]; 

         char spouse_name[25]; 

         int no_children; 

      } 

   /* ganqorwinebuli */ 

   char date_divorced[8]; 

   } marital_info; 

} health_record; 

sadac   marital_status tipi, e.i. ms aqtiuri komponentis Wdis 

tipi aRwerilia rogorc 

typedef enum {SINGL,MARRIED, DIVORCED}  

   marital_status; 

qvemoT moyvanilia cvladi struqturis komponentebze mimarTvis 

ramodenime magaliTi: 

health_record.name 

health_record.ms 

health_record.marital_info.marriage_date 
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2.9. mimTiTeblebi da struqturebi 

ganvixiloT student struqturis Wde, romlis aRwerac zemoT 

moyvanili iyo, rogorc: 

struct student { 

   char name[25];  

   int id, age; 

   char sex; 

} 

new_student mimTiTebeli gansazRvrulia rogorc: 

struct student *new_student; 

davuSvaT, rom mexsiereba gamoyofilia iseTi saxiT, rom 

new_student miuTiTebdes student obieqtze, maSin am obieqtis 

komponentebze SeiZleba mimarTva Semdegi saxiT: 

(*new_student).name 

(*new_student).id 

(*new_student).age 

(*new_student).sex 

ramdenadac mimTiTeblebi xSirad gamoiyenebian struqturebze 

misaTiTeblad, C enaSi aseTi struqturebis komponentebze 

mimarTvisaTvis Semotanilia operatori – marjvniv mimarTuli isari 

_>. magaliTad zemoTmoyvanil struqturis komponentebze mimarTva 

SeiZleba Caiweros _> operatoriT, Semdegnairad: 

new_student->name 

new_student->id 

new_student->age 

new_student->sex 

 

2.10. struqturebis masivi 

struqturebis masivis aRweris procesi masivis nebismieri sxva tipis 

aRweris analogiuria: 

struct book libry[MAXBKS]; 
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es operatori libry aRwers masivad, romelic Sedgeba MAXBKS 

elementebisagan. masivis TiToeuli elementi warmoadgens book tipis 

struqturas. aseTi saxiT, libry[0] aris pirveli book struqtura, 

libry[1] – meore book – struqtura da a.S.  

struqturebis masivis elementebis gansazRvrisaTvis Cven 

viyenebT imave wesebs, romlebic gamoiyeneba  calkeuli 

struqturebisaTvis:  

libry[0].value value – masivis pirveli elementi 

libry[4].title title – masivis mexuTe elementi 

 

 

2.11. failebi 

saTao failSi <stdio.h>, gamocxaddeba monacemTa tipi – FILE, 

romelic gamoiyeneba  C-programebSi nakaduri failebis an ubralod 

nakadebis, e.i. failebis romlebTan gacvla xorcieldeba nakaduri 

Setana-gamotanis funqciis daxmarebiT, aRsaniSnavad. arsebobs aseve 

makrobrZanebebisa da funqciebis nakrebi, romlebic daniSnulia 

nakaduri failebis manipulirebisaTvis. qvemoT moyvanilia zogierTi 

makrobrZanebebi da funqciebi: 

nakaduri 
funqcia an 

makrobrZaneba 
daniSnuleba 

fopen xsnis nakads Casawerad an wasakiTxad 
fclose xuravs nakads 
fread kiTxulobs monacemebis bloks nakadidan 
fgets kiTxulobs teqstis striqons nakadidan 
fscanf kiTxulobs formatirebul monacemebs nakadidan 
fwrite Cawers monacemebis bloks nakadSi 
fputs Cawers teqstis striqons nakadSi 

fprintf Cawers formatirebul monacemebs nakadSi 
fseek gadaaadgilebs nakadSi wakiTxvaze an Caweraze mimTiTebels 
ftell nakadSi abrunebs mimdinare pozicias, saidanac daiwyeba 

wakiTxvisa da Caweris momdevno operacia. 
freopen xelmeored gamoiyenebs nakadze mimTiTebels axal failze 

misaTiTeblad. 
fdopen xsnis nakadur fails naCvenebi deskritporiT 
feof makrobrZaneba, romelic iZleva aranulovan mniSvnelobas, 

Tu mocemul nakadSi aRmoCenili iyo brZaneba an failis 
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dasasrulis simbolo, w.S. – nulovan mniSvnelobas. 
ferror makrobrZaneba, romelic iZleva aranulovan mniSvnelobas, 

Tu mocemul nakadSi aRmoCenilia failis dasasrulis 
simbolo, w.S. – nulovan mniSvnelobas. 

clearer mocemul nakadSi Secdomebis arsebobis droSis moxsnis 
makrobrZaneba 

fileno makrobrZaneba, romelic abrunebs mocemuli nakaduri 
failis deskriptors  

faili warmoadgens diskze mexsierebis nawils, romelsac aqvs 

Tavisi saxeli. faili Seicavs raRac sasargeblo informacias. 

operaciuli sistemisaTvis faili metad rTulia, Tumca es sistemur 

problemebs miekuTvneba. CvenTvis sainteresoa ras niSnavs faili C 

enisaTvis.  SemoTavazebul, failebTan momuSave funqciebSi, C ena 

fails ganixilavs rogorc struqturas. ganvixiloT tipiuri 

magaliTi: 

struct_iobuf { 

   char*_ptr; /* buferis mimdinare mimTiTebeli*/ 

   int_cnt;  /* baitebis mimdinare mTvleli*/ 

   char*_base; /* Setana-gamotanis buferis sabazo misamarTi*/ 

   char_flag;  /* mmarTveli niSani*/ 

   char_file;  /* failis nomeri*/ 

} 

#define FILE struct_iobuf /* mokle Canaweri*/ 

Cven ar ganvixilavT detalurad mocemul gansazRvras. mTavari 

aris is, rom faili warmoadgens struqturas da Sablobis mokle 

dasaxeleba – FILE.  

ganvixiloT failis Sinaarsis wakiTxvisa da misi ekranze 

gamotanis magaliTi: 

#include <stdio.h> 

main( ) 

{ 

   FILE *in;  /* failze mimTiTeblis aRwera */ 

   int ch; 

   if ((in = fopen("File", "r") ) != NULL) { 
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   /* vxsniT fails wasakiTxad,  

      vamowmebT arsebobs Tu ara igi */  

   /* FILE mimTiTebeli igzavneba File-ze */ 

      while ((ch = getc(in)) != EOF) 

      /* vRebulobT simbolos  in-dan */ 

      putc(ch, stdout);  

      /* vagzavniT ch standartul gamotanaze*/ 

      fclose(in);  /* vxuravT fails */ 

   } 

   else  

   printf (" faili ar ixsneba\"File\".\n"); 

} 

ganvixiloT  fopen( ), fclose da failis Setana-gamotanis 

funqciis gamoyeneba. 

failis gaxsna fopen( ) 

fopen( ) funqciiT marTaven sam ZiriTad parametrs. pirveli – 

failis saxeli, romelic unda gaixsnas. is warmoadgens fopen( ) 

pirvel arguments. Cvens magaliTSi es aris “FILE”. meore parametri 

aRwers rogor unda iqnas gamoyenebuli faili: 

"r" – faili wasakiTxad; 

"w" – faili Casawerad; 

"a" – faili dasamateblad; 

"w+" – axali teqsturi faili ixsneba Casawerad da momavali 

mravaljeradi SesworebisaTvis. Tu faili ukve arsebobs, maSin wina 

Semadgenloba waiSleba. gaxsnis Semdeg failis momdevno Cawera da 

wakiTxva dasaSvebia failis nebismier adgilas, maT Soris Cawera 

dasaSvebia failis boloSic, anu faili SeiZleba gaizardos. 

"r+" – arsebuli teqsturi faili gaixsneba rogorc wasakiTxad, 

aseve Casawerad failis nebismier adgilas, mxolod am reJimSi 

SeuZlebelia failis boloSi Cawera, anu dauSvebelia failis zomis 

gazrda. 
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"a+" – teqsturi faili ixsneba an iqmneba, Tu faili ar aris da 

xdeba misawvdomi cvlilebebisaTvis, e.i. nebismier adgilas Cawerisa 

da wakiTxvisaTvis, am dros "w+" reJimisagan gansxvavebiT SeiZleba 

gaixsnas arsebuli faili da ar ganadgurdes misi Sinaarsi. "r+" 

reJimisagan gansxvavebiT "a+" reJimSi SeiZleba Setanil iqnas 

Canaweri failis boloSi. e.i. gaizardos misi zomebi.  

zogierTi sistema warmoadgens damatebiT SesaZleblobebs, 

romelsac ar ganvixilavT. rogorc zemoT RniSnulidan  gamom-

dinarebs: "r+" gamoyenebisas gaixsneba ukve arsebuli faili. 

danarCeni oris SemTxvevaSi agreTve gaixsneba arsebuli faili, magram 

Tu aseTi faili ar aris, igi Seiqmneba. Tu gamoviyenebT "w+" 

arsebuli failisaTvis, maSin misi Zveli versia waiSleba da programa 

daiwyebs Caweras sufRa adgilidan. mesame parametri aris mimTiTebeli 

failze. es mniSvneloba dabrundeba TviT funqciiT: 

FILE *in; 

in=fopen("File","r");  

exla in warmoadgens "File" failze mimTiTebels. am momentidan 

programa mimarTavs fails in mimTiTeblis daxmarebiT da ara File 

saxeliT. faili stdio.h Secavs striqons:   

FILE  *fopen( ) 

Tu fopen( ) ar SeuZliaa gaxsnas moTxovnili faili, igi 

abrunebs NULL mniSvnelobas, romelic stdio.h failSi 

gansazRvrulia, rogorc 0. 
 

2.11.1. failis daxurva fclose( ) 

failis daxurva Caiwereba Semdegi saxiT: 

fclose(in); 

funqciis argumenti aris failze mimTiTebeli. unda iqnas 

gadamowmebuli faili warmatebulad daixura Tu ara. fclose funqcia 

abrunebs 0 mniSvnelobas, Tu faili warmatebiT daixura. 
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2.11.2. teqsturi failis Setana-gamotana: getc( ), putc( ) 

ori funqcia getc( ), putc( ) muSaobs getchar( ) ? 

putchar( ) funqciebis analogiurad. gansxvaveba mdgomareobs imaSi, 

rom unda SeatyobinoT romelifaili unda iqnas gamoyenebuli. 

char ch; 

ch=getchar( ); 

daniSnulia standartuli Setanisagan simbolos misaRebad, 

xolo: 

ch=getc(in); 

simbolos misaRebad failisagan, romelzec miuTiTebs in. 

putchar(ch); 

gamoitans simbolos gamotanis standartul failze. 
 

putc(ch,t); 

daniSnulebaa ch simbolos Cawera failSi, romelsac mimarTavs 

FILE tipis t mimTiTebeli. 
 

 

 

2.11.3. failis Setana-gamotana: fprintf(),fscanf(),fgets(), fputs( ) 

yvela Setana-gamotanis funqcias, romelic Cven gamoviyeneT, aqvs 

analogi failis Setana-gamotanisaTvis. ZiriTadi gansxvaveba 

mdgomareobs imaSi, rom Cven gvWirdeba failis tipis mimTiTeblis 

gamoyeneba, raTa SevatyobinoT funqcias, Tu romel failTan unda 

imuSaon. getc( ) da putc( ) msgavsad es funqciebi gamoiyeneba 

fopen( ) funqciis Semdeg da fclose( ) funqciis win. 

 

 

2.11.4. funqciebi fprintf( ) da  fscanf( ) 

Setana-gamotanis es funqciebi muSaoben TiTqmis iseve, rogorc 

printf( ) da scanf( ), magram maT sWirdebaT damatebiTi argumenti 

TviT failze mimarTvisaTvis. ganvixiloT am funqciebze mimarTvis 

sailustracio magaliTi: 

#include <stdio.h> 
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main( ) 

{ 

   FILE *fi; 

   int age; 

   fi=fopen("File","r"); /* wakiTxva */ 

   fscanf(fi,"%d",&age); /* fi miuTiTebs File-ze */ 

   fclose(fi); 

   fi=fopen("Data", "a"); /*damateba*/ 

   fprintf(fi,"Data is %d.\n",age);  

   /*fi miuTiTebs Data-ze*/ 

   fclose(fi); 

} 

getc( ) ? putc( ) gansxvavebiT es funqciebi iReben FILE tipis 

mimTiTebels pirveli argumentis saxiT. 

 

 

2.11.5. funqcia fgets( ) 

am funqcias aqvs sami argumenti, maSin roca gets( ) aqvs 

mxolod erTi. ganvixiloT misi gamoyenebis magaliTi: 

/* programa kiTxulobs fails striqon-striqon */ 

#include <stdio.h> 

#define MAX 80 

main( ) 

{ 

   FILE *f1; 

   char *string[MAX] 

   f1=fopen("File","r"); 

   while (fgets(string,MAX,f1) != NULL) 

   puts(string); 

} 

ganvaTavseT  Sesatani informacia string simbolur masivSi. 

fgets( ) funqciis samidan pirveli argumenti aris mimTiTebeli 

wasakiTxi striqonis adgilmdebareobisaTvis. meore argumenti Seicavs 
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wasakiTxi striqonis zRvrul sigrZes. funqcia wyvets muSaobas axali 

striqonidan simbolos wakiTxvis Semdeg an MAX-1 simbolos wakiTxvis 

Semdeg, imisda mixedviT Tu ra moxdeba adre. nebismier SemTxvevaSi 

nuli-simbolo ‘\0’ emateba striqonis bolos. mesame argumenti 

miuTiTebs failze, romelic unda iqnas wakiTxuli. gansxvaveba gets( 

) da fgets( ) Soris mdgomareobs imaSi, rom gets( ) cvlis axali 

striqonis simbolos ‘\0’-ze, maSin roca fgets( ) inaxavs axali 

striqonis simbolos. gets( ) msgavsad fgets( ) funqcia abrunebs 

NULL mniSvnelobas, Tu xvdeba EOF simbolo. es saSualebas gvaZlevs 

SevamowmoT mivaRwieT Tu ara failis bolos. 

 

2.11.6. funqcia fputs( ) 
es funqcia puts( ) funqciis msgavsia.  operatori 

l=fputs("striqoni", fi); 

kodi mdgomareoba failSi 

0 failis dasawyisi 

1 mimdinare pozicia 

2 failis dasasruli 

 “striqoni” - striqons gadascems fails, romelzec mimarTvas 

axdens FILE tipis fi mimTiTebeli. ra Tqma unda Tavdapirvelad unda 

gaixsnas faili fopen( ) funqciiT. l warmoadgens mTel ricxvs, 

romelic dayendeba EOF-Si, Tu fputs( )-s xvdeba EOF an Secdoma. es 

funqcia ar ayenebs damamTavrebel '\0' simbolos kopirebuli 

striqonis boloSi. puts gansxvavebiT fputs( ) funqcia ar amatebs 

axali striqonis simbolos misi gamotanisas. 
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2.11.7. funqcia fseek( ) 

fseek( ) funqcia failze pirdapiri mimarTvis saSualebas 

iZleva. mas aqvs sami argumenti da abrunebs int tipis mniSvnelobas. 

ganvixiloT aRniSnuli funqciis sademonstracio magaliTi: 

/* fseek ( ) gamoyeneba failis Semadgenlobis dasabeWdad */ 

#include <stdio.h> 

int main(int number, char *names[])  

{ 

   FILE *fp; long set = 0L; 

   if(number<2) 

   puts("SeitaneT failis saxeli argumentis saxiT"); 

   else { 

   if ((fp=fopen(names[1],"r")) == 0) 

   printf("ar gaixsneba %s\n",names[1]); 

   else { 

      while(fseek(fp, set++,0) ==0) 

      putchar(getc(fp)); 

      fclose(fp); 

      } 

   } 

} 

fseek ( ) pirveli, funqciis sami argumentidan, aris failze 

mimTiTebeli, romelSic mimdinareobs Zieba. faili unda gaixsnas 

fopen ( ) funqciis gamoyenebiT. meore argumentia "set". es 

argumenti ityobineba Tu ramdenad Sors unda gadaadgildes sawyisi 

wertilidan. mas unda hqondes long tipis mniSvneloba, romelic 

SeiZleba iyos dadebiTi (moZraoba win) an uaryofiTi (moZraoba ukan). 

mesame argumenti aris kodi, romelic gansazRvravs sawyis wertils.  

fseek ( ) abrunebs 0-s Tu yvelaferi kargad aris, da -1 Tu 

aris Secdoma. ramdenadac set cvladi inicializebulia nuliT, 

ciklis pirveli gavlisas 
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while(fseek(fp,set++,0)==0) 

putchar(getc(fp)); 

gvaqvs gamosaxuleba: 

fseek(fp,OL,0); 

romelic uCvenebs, rom mivdivarT failSi, romelsac mimarTavs 

fp mimTiTebeli da vpoulobT baits, romelic 0 baitiT CamorCeba 

sawyiss, anu vpoulobT pirvel baits. Semdeg putchar( ) funqcia 

beWdavs am baitis Sinaarss. ciklis Semdgomi gavlisas set cvladi 

izrdeba 1L-mde da ibeWdeba Semdgomi baiti. anu set cvladi 

moqmedebs failis elementebisaTvis indeqsis msgavsad. procesi 

grZeldeba manam, sanam set ar Seecdeba moxvdes fseek ( )-Si failis 

dasasrulis Semdeg. am SemTxvevaSi fseek ( ) abrunebs -1 mniSvne-

lobas da cikli Sewydeba. 
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III Tavi. grafikuli reJimi 

3.1. grafikuli reJimis inicializeba. funqciebi grafikuli 

reJimisaTvis 

grafikul reJimSi samuSaod ganvixiloT ramodenime grafikuli 

qveprograma: 

initgr() -  inicializebas ukeTebs grafikul reJims;  

move(X, ?) – gadaaadgilebs kalams (realurs an fiqtiurs) 

wertilSi  (?, ?) koordinatebiT;  

draw(x, ?)  - xazavs swor xazs kalmis mimdinare poziciidan 

wertilisaken, romlis koordinatebia (?, ?); 

endgr( )  - daasrulebs grafikul reJims. 

ganvixiloT programa, romelic xazavs 50 kvadrats, romelTagan 

yoveli momdevno winas SigniT aris ganTavsebuli.  

rogorc viciT C enaSi `proceduris~ an `qveprogramis~ aRsaniS-

navad miRebulia termini `funqcia~. funqciaze mimarTva Caiwereba 

mrgval frCxilebSi, maSinac ki Tu argumenti ar aris. move(X, ?) da 

draw(x, ?)   funqciaze mimarTvamde aucileblad unda iyos  initgr() 

funqciaze mimarTva. analogiurad move(x, ?) da draw(x, ?) funqciebze 

bolo mimarTvis Semdeg unda iyos endgr( )  funqciaze mimarTva. orive 

funqcia move(x, ?) da draw(x, ?) uzrunvelyofs kalmis gadaadgilebas 

wertilSi (x, ?) koordinatebiT. amavdroulad, move(x, ?) funqciis 

muSaobisas kalami gadaadgildeba aRebul mdgomareobaSi, xolo 

draw(x, ?) funqciis dros daSvebul mdgomareobaSi. aRniSnuli 

funqciebi ar miekuTvneba C enas. es gare funqciebia, nebismieri 

programis kompilaciisas isini daematebian kavSiris redaqtoris 

daxmarebiT.  

main()  

{ float xA, yA, xB, yB, xC, yC, xD, yD,  

xxA, yyA, xxB, yyB, xxC, yyC, xxD, yyD, p, q;  

int i;  

p=0.95;q=1.0-p;  
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xA=2.0; xB=8.0; xC=8.0; xD=2.0;  

yA=0.5; ??=0.5; yC=6.5; yD=6.5;  

initgr ( ) ;  

for (i=0; i<50; i+)  

{ move(xA, ? A);  

draw(xB, yB); draw(xC, yC); draw(xD, yD); draw(xA, yA);  

xxA=p*xA+q*xB; yyA=p*yA+q*yB; xxB=p*xB+q*xC; yyB= p*yB+q*yC;  

xxC=p*xC+q*xD; yyC=p*yC+q*yD; xxD=p*xD+q*xA; yyD=p*yD+q*yA;  

xA=xxA; xB=xxB; xC=xxC; xD=xxD;  

yA=yyA; yB=yyB; yC=yyC; yD=yyD;  

} 

endgr( ); 

} 

programis Sesrulebis Sedegi naCvenebia nax.3.1.-ze: 

 
nax.3.1. 

 
davaleba: 

dawereT programa monakveTebis Semdegi mimdevrobis dasaxazad:  

wertilidan (1.0, 6.0) wertilSi (1.0, 1.0);  

wertilidan (1.0, 5.8) wertilSi (1.2, 1.0);  

wertilidan (1.0, 5.6) wertilSi (1.4, 1.0);  

…....................................................................................................………………………… 

wertilidan (1.0, 1.0) wertilSi (6.0, 1.0). 
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3.2. organzomilebiani grafika 

mocemuli programa xazavs 14 isars, romelic mimarTulia saaTis 

isris mimarTulebiT, sakoordinato sistemis 0 wertilidan pirveli 

meoTxedisaken: 

#include "math.h"  

float x[4]={ 6.0. 6.0, 5.9, 6.1}, /* See Figure below in this program */  

y[4]={- 0.25, 0.25, 0.0, 0.0}; 

main()  

{ Intl.J;  

float pi, phi, cos_phi, sin_phi, xx, yy;  

pi=4.0*atan(1.0); phi=6*pi/180;  

cos_phi=cos(phi); sin_phi=sin(phi);  

initgr( );  

for(i=1;i<=14;l++)  

{ /* Rotate the arrow: */  

for (j=0; j<=3; j++)  

{ xx=x[j]; ? ? =? [j]:  

x[j]=xx*cos_phi-yy*sin_phi;  

y[j}=xx*sin_phi+yy*cos_phi;  

}  

/* Draw the rotated arrow: */  

move(x[0], ?[0]);  

for(j=1;J<=3;J++)  

draw(x[j], ?[j]);  

draw(x[1], [1])  

}  

endgr( );  
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programis Sesrulebis Sedegi naCvenebia nax.3.2.-ze: 

 
nax.3.2. 

 

qvemoT moyvanili programa xazavs wreze 30 isars, (x0, y0) 

centriT: 

#include "math.h"  

float x[4]={ 0.0, 0.0, -0.08, 0.08}, /* See Figure below in this program */  

? [4]={-0.25, 0.25, 0.0, 0.0 };   

main( )  

{ Int  I,J;  

float pi, phi, cos_phi, sin_phi, dx, dy,  

xO=4.5, yO=3.5, r=3.0;  

pi=4.0*atan(1.0); phi=12*pi/180;  

cos_phi=cos(phi); sin_phi=sin(phi);  

initgr( );  

/* Move to start position (x(Hr, yO):  

for (j=0; j<4; J++) { x[J]+=xO+r; y[j]+=y0;}  

for (j=0; i<30; i++)  

{ /* Rotate the arrow: */  

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

{ dx=x[j}-xO; dy=y[j]-y0;  

x[j}=xO+dx*cos_phi-dy*sin_phi;  

y[j}=yO+dx*sin_phi+dy*cos_phi;  

}  

/* Draw the rotated arrow: */  
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move(x[0], ?[0]);  

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

draw(x[j], y[j];  

draw(x[1], y[1]);  

} 

endgr ( ); 

} 

programis Sedegebi naCvenebia nax. 3.3.-ze: 

 
nax.3.3. 

  

programa xazavs sxvadasxva zomis varskvlavebs: 

#include "math.h"  

main()  

{ pfopen(); star(0.0, 0.0, 1.0); pfclose();  

} 

star(xC, yC, r) float xC, yC, r;  

{ float phi, r_half, r_double,  

factor=0.0174533; /* factor= pi/180 */  

int i;  

if (r<0.1) return;  

pmove(xC+r, yC);  

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

{ phi=i*144*factor;  

pdraw(xC+r*cos(phi), yC+r*sin(phi));  

}  

r_half=0.5*r; r_double=2*r;  
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for (i=0; i<5; i++)  

{ phi-(36+i*72)*factor;  

star(xC+r_double*cos(phi), yC+r_double*sin(phi), r_half);  

        } 

} 

#include "stdio.h"  

FILE *fp;  

struct {float xx; float yy; int ii;} s;  

pfopen( ){ fp=fopen(“a.scratch", "wb"); }  

pmove(x, y) float x, y;  

{ s.xx=x; s.yy=y; s.ii=0); /* 0- pen up */  

fwrite(&s, sizeof s, 1,fp);  

}  

pdraw(x, y) float x, y;  

{ s.xx=x; s.yy=y; s.ii=1; /* 1 - pen down */   

fwrite(&s, sizeof s( 1, fp);  

}  

pfclose( ){fclose(fp);} 

programis Sedegi naCvenebia nax.3.4-ze: 

 
nax.3.4. 
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