
1

saqarTvelos teqnikuri universitetisaqarTvelos teqnikuri universitetisaqarTvelos teqnikuri universitetisaqarTvelos teqnikuri universitetisaqarTvelos teqnikuri universiteti
informatikisa da marTvis sistemebisinformatikisa da marTvis sistemebisinformatikisa da marTvis sistemebisinformatikisa da marTvis sistemebisinformatikisa da marTvis sistemebis

institutiinstitutiinstitutiinstitutiinstituti

gia surgulaZe,gia surgulaZe,gia surgulaZe,gia surgulaZe,gia surgulaZe,     lia petrlia petrlia petrlia petrlia petriaSviliiaSviliiaSviliiaSviliiaSvili

daprogramebis safuZvlebidaprogramebis safuZvlebidaprogramebis safuZvlebidaprogramebis safuZvlebidaprogramebis safuZvlebi
(((((C-enis bazaze)enis bazaze)enis bazaze)enis bazaze)enis bazaze)

damtkicebuliadamtkicebuliadamtkicebuliadamtkicebuliadamtkicebulia
damxmaredamxmaredamxmaredamxmaredamxmare
saxelmZRvanelod stu-ssaxelmZRvanelod stu-ssaxelmZRvanelod stu-ssaxelmZRvanelod stu-ssaxelmZRvanelod stu-s
saswavlo-meTodurisaswavlo-meTodurisaswavlo-meTodurisaswavlo-meTodurisaswavlo-meToduri
sabWos miersabWos miersabWos miersabWos miersabWos mier

Tbilisi 2005Tbilisi 2005Tbilisi 2005Tbilisi 2005Tbilisi 2005



2

s a r C e v is a r C e v is a r C e v is a r C e v is a r C e v i

          SeasavaliSeasavaliSeasavaliSeasavaliSeasavali

   I Tavi. I Tavi. I Tavi. I Tavi. I Tavi.  "C"-enis martivi konstruqciulienis martivi konstruqciulienis martivi konstruqciulienis martivi konstruqciulienis martivi konstruqciuli

  elementebi  elementebi  elementebi  elementebi  elementebi

1. monacemTa tipebi da mniSvnelobaTa diapazonebi
2. C-programis struqtura da misi

      funqcionirebis wesi

3. monacemTa Setanisa da gamotanis funqciebi
4. inkrementis, dekrementis da  specoperaciebi
5. cikluri operaciebi
6. ariTmetikuli operaciebi
7. pirobis Semowmebis operaciebi
8. damokidebulebebi da logikuri operaciebi
9. standartuli maTematikuri funqciebi
10. maCveneblebi (*) da misamarTebi (&)
11. rekursiuli operaciebi
12. ASCII-kodebi da misi miRebis programa
13. switch()  gadamrTveli operatori da

       kursoris marTvis operaciebi
14. fanjrebis agebisa da marTvis funqciebi
15. winaprocesoris direqtivebi da operaciebi
16. Sedegebis gamotanis organizebis procedura
17. redaqtorSi muSaobis ori fragmenti
kiTxvebi da savarjiSoebikiTxvebi da savarjiSoebikiTxvebi da savarjiSoebikiTxvebi da savarjiSoebikiTxvebi da savarjiSoebi
literaturaliteraturaliteraturaliteraturaliteratura



3

SesavaliSesavaliSesavaliSesavaliSesavali

struqturuli daprogramebis erT-erTi mZlavri da
popularuli warmomadgenelia daprogramebis C-ena. igi
safuZvelia Unix-qseluri operaciuli sistemisa, romelic
amerikisa da evropis globaluri qselis stabilur programul
uzrunvelyofad iTvleba.

C-enam, SeiTvisa ra obieqt-orientirebuli meTodis ZiriTadi
konstruqciebi, igi msoflioSi erT-erT mZlavr hibridul obieqt-
orientirebul C++ enad iqca. swored man Cauyara safuZveli
"programuli inJineriis" mimarTulebis ganviTarebas.

C-enis codna safuZvelia C++ da Semdgom Java-enaze
gadasasvlelad. agreTve Visual C++  da Borland C++ Builder
paketebTan samuSaod.

saqarTveloSi da sxva postsabWour qveynebSi 90-iani wlebidan
daiwyo IBM PC manqanebis masiuri Semotana. am manqanebSi
Tavidan MS-Dos operaciuli sistema gamoiyeneboda. SemdgomSi
ki, VGA da SuperVGA monitorebisTvs maikrosofTis firmam
aqtiurad daiwyo Windows-paketebis gavrceleba da ganviTareba.

dRes moTxovnileba specialistebze programuli
platformebisa da daprogramebis enebis codnis kriteriumebiT
ganisazRvreba. programuli sistemebis msoflio bazarze yvelaze
popularulia qseluri platformebi Unix (stabiluri sistema
didi da super-manqanebisaTvis), Windows (NT, 2000, xp  PC
manqanebisaTvis) da Linux (axali platforma - Unix-varianti
PC-manqanebisTvis). C++ da Java enebis kompilatorebi ki TiTqmis
yvela platformas mohyveba standartulad.

wignSi detalurad ganixileba daprogramebis C-enis ZiriTadi
konstruqciuli komponentebi. mravladaa grafikuli
ilustraciebi, rac xels uwyobs masalis aRqmas. bolos
SemoTavazebulia kiTxvebi da savarjiSoebi.
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I Tavi.I Tavi.I Tavi.I Tavi.I Tavi.      "C"-enis martivi konstruqciulienis martivi konstruqciulienis martivi konstruqciulienis martivi konstruqciulienis martivi konstruqciuli

  elementebi  elementebi  elementebi  elementebi  elementebi

1. monacemTa ti1. monacemTa ti1. monacemTa ti1. monacemTa ti1. monacemTa ti pebi da mniSvnelobaTapebi da mniSvnelobaTapebi da mniSvnelobaTapebi da mniSvnelobaTapebi da mniSvnelobaTa

diapazonebidiapazonebidiapazonebidiapazonebidiapazonebi

monacemebi anu operandebi, romlebic unda damuSavdes

programis mier, miekuTvneba cvladebis an konstantebis

simravleebs. maT aqvs tipebi da mniSvnelobaTa diapazonebi

(cxr.1.1).

ZirZirZirZirZiriTadi tiiTadi tiiTadi tiiTadi tiiTadi ti pebis mniSvnelobaTa diapazonebi pebis mniSvnelobaTa diapazonebi pebis mniSvnelobaTa diapazonebi pebis mniSvnelobaTa diapazonebi pebis mniSvnelobaTa diapazonebi  (cxr-1.1) (cxr-1.1) (cxr-1.1) (cxr-1.1) (cxr-1.1)

cvladebs SeuZliaT mniSvnelobebis Secvla programis

muSaobis dros, konstantebs ki ara.

tipebi arsebobs standartuli (int, float, char da sxv.) da
arastandartuli (TviT momxmareblis mier Seqmnili tipebi).

monacemebi SeiZleba iyos martivi da rTuli tipis. rTulia

agregatuli cvladebi da konstantebi, magaliTad masivebi,

struqturebi, striqonebi, maCveneblebi da gaerTianebebi.

magaliTad,

int Asaki=20; float Xelpasi=123.45; char Gvari[20];
aq martivi cvladebia asaki da xelfasi, masivia gvari, romelic

20 simbolos Seicavs maqsimem. Tu 10 studentis gvari gvinda

# tipi daniSnuleba
bait-

ebi

mniSvnelobaTa

diapazoni

uniSno

(unsigned)
specifi-

katori

1 char simbolur/stri-
qonuli 1 -128 .. 127 0 .. 255 %c, %s

2 int mTelricxva 2 -32768 .. 32767 0 .. 64536 %d, %u

3 long mTelricxva
grZeli 4 -2147483648 ..

2147483647
0 ..

4294967245 %ld

4 float namdvilricxva 4 -1038  ..  1038 ... %f

5 double
namdvilricxva
ormagi
sizustiT

8 -10307  ..  10307 ... %f, %e
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davimaxsovroT, maSin gamoviyenebT organzomilebian masivs:

char Gvari[10][20];
struqturis magaliTi:

struct STUDENT {                /* struqturis saxeli */
    char Gvari[20];
    char Saxeli[12];
    int Asaki;
    float Stipendia; };

rogorc am magaliTebidan Cans, masivi erTgvarovani

monacemebisgan Sedgeba (mxolod  int, mxolod  char), struqturaSi
ki SeiZleba iyos sxvadasxva tipebi,  rac praqtikuli gamoyenebis

TvalsazrisiT metad mniSvnelovania. am sakiTxis detalurad

ganxilvas mogvianebiT davubrundebiT.

konstantebis aRwera C-programis teqstSi xdeba ase:
#define Name "GT-Uni"         /* teqsturi konstanta*/
#define Age 80                      /*  mTelricxva konstanta */
#define Midle_Salary 45.75   /* namdvilricxva konstanta*/

gamosaxuleba  /* sityva */   aris komentari, romelic programis

nebismier adgilas SeiZleba moTavsdes. igi araa savaldebulo

manqanisaTvis, misi daniSnulebaa adamianisTvis garkveuli

informaciis Sexseneba programis teqstis wakiTxvis dros.

kompiuteris mexsierebaSi Zalian didi (magaliTad., mzis

masa 2.0*   ) an Zalian mcire (protonis muxti 1.6*   )

ricxvebis Sesatanad gamoiyeneba `mcocavi wertilis~ formati

(%e), anu ricxvis masStabireba wertilis gadacocebiT marcxniv

an marjvniv. am dros ricxvis mniSvneloba rom ar Seicvalos,

mas Sesabamisad gaamravleben 10-is xarisxze (E=10).
magaliTad:

 123.456789 = 1.23456789 *EE+2 =  12345678.9 * E-5
aq +2 da -5 aris 10-is xarisxebi.
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2. 2. 2. 2. 2. C-programis struqtura da misi-programis struqtura da misi-programis struqtura da misi-programis struqtura da misi-programis struqtura da misi

funqcionirebis wesifunqcionirebis wesifunqcionirebis wesifunqcionirebis wesifunqcionirebis wesi

programis sawyisi teqsti, romelsac adamiani amzadebs,

Sedgeba sami nawilisgan: Tavi, kiseri da tani (nax.1).

   nax.1. martivi programis struqtura

nawilSi ̀ Tavi~ moTavsebulia e.w. ̀ saTavo failebi~ (Header
files anu h-failebi). C-enis kompilators (TC->INCLUDE
katalogSi) aqvs 20-mde aseTi standartuli biblioTekis faili,
romlebSic sxvadasxva funqciebia moTavsebuli da saWiroebis
SemTxvevaSi isini miuerTdeba programis tans. magaliTad, Cvens
SemTxvevaSi <stdio.h> aris standartuli Setana-gamotanis faili,
romelSic moTavsebulia printf() funqcia. <math.h> aris
maTematikuri funqciebis faili da is dagvWirda Cven kvadratuli
fesvis amosaRebad - funqcia sqrt().

h-failebis funqciebis gacnoba SeiZleba <Ctrl-F1>klaviSebiT,
romelic konteqsturi daxmarebaa (Help) damprogrameblisaTvis.
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main() aris mTavari funqcia, romelic figurul frCxilebSi
moTavsebul tans uerTdeba.

mTavari funqcia erTi mainc unda iyos aucileblad, danarCeni
iqneba misi `Svili~ funqciebi.

C-enaSi funqciebi `Tanasworuflebiania~. maT SeuZlia
erTmaneTis, Tavis-Tavisa da `deda~-programis (ierarqiulad
zemdgomi) gamoZaxebac (nax.2).  daprogramebis enis aseT Tvisebas
rekusia ewodeba (ix. $ 11).

rogorc naxazidan Cans, programis muSaoba main()-funqciiT
iwyeba. Semdeg SesaZlebelia ori (P1 an P6) funqciis mimdevrobiT
gamoZaxeba. roca P6 daamTavrebs muSaobas, igi marTvas daubrunebs
main()-s, romelic gaagrZelebs muSaobas P1-sken an daamTavrebs
muSaobas, Tu ukve aq imyofeboda.

P1-TavisTavad ukavSirdeba mis `Svil-funqciebs~ P2-s da
P3-s da a.S. wyvetili isrebiT naCvenebia marTvis dabrunebis
procedura. amgvarad, programa axorcielebs stekSi muSaobis
mimdevrobas (LIFO - Last Input First Output) da main() funqcia
yovelTvis iwyebs da yovelTvis amTavrebs muSaobas.

nax.2.
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nax.3.

me-3 naxazze naCvenebia ramdenime funqciis erT mTavar
programaSi muSaobis Tanamimdevroba. es procesi realizebuli
iqneba rogorc erTi programuli moduli.

programis teqstSi gamoCnda ori axali standartuli
funqcia:

clrscr() - ekranis gasufTavebisaTvis Sedegebis gamotanamde;
getch() - programis SeCereba erTi simbolos Setanamde

klaviaturidan, raTa Sedegebis naxva iyos SesaZlebeli ekranze.
es funqcia momavalSi xSirad iqneba gamoyenebuli.

/* Svili qveprograma*/

/* Svili qveprograma*/

/* Svili qveprogramebi*/
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3. monacemTa Setanisa da gamotanis3. monacemTa Setanisa da gamotanis3. monacemTa Setanisa da gamotanis3. monacemTa Setanisa da gamotanis3. monacemTa Setanisa da gamotanis

funqciebifunqciebifunqciebifunqciebifunqciebi

C-enaSi gamoiyeneba monacemTa Setanisa da gamotanis

formatirebuli da araformatirebuli funqciebi. esenia printf()
da scanf(), getc() da putc(), gets() da puts(), getch(), getche(), getchar()
da putchar(). ganvixiloT isini detalurad.

- cvladebisa da konstantebis formatirebuli gamotana
ekranze xorcieldeba Semdegi sintaqsiT:

 printf("striqoni=specifikatori \n", cvladis-saxeli);

mag.: printf("radiusi=%d, pi=%f, L=%.2f, S=%.2f \n", R, PI, L, S);

aq gamoviyeneT sami cvladi R, L, S da erTi konstanta PI,
Sesabamisi specifikatorebiT: radiusi mTeli ricxvia %d,
danarCenebi namdvili ricxvebia wertilis Semdeg ori ricxviTi
TanrigiT, amitomacaa aq %.2f .  Tu .2 ar gmoviyeneT, maSin
gamoitaneba 6 ricxvi (pi=3.141593).

printf("Gvari : %15s \n") an printf("Gvari : %-15s \n")

pirvel SemTxvevaSi gvari doliZe  moTavsdeba marjvena
mindorTan ̀ ---------doliZe~, mere SemTxvevaSi ki marcxenasTan
`doliZe---------~. imisda mixedviT, Tu svetSi rogor unda
iyos dalagebuli gvarebi, gamoviyenebT specifikators Sesabamisi
niSniTa da koeficientiT.

aseve SesaZlebelia sxva specifikatorebis gamoyenebac:
%c - simboluri monacemebi : 'A', '\n', '\007';
%s - striqonuli monacemebi : "Borland-C++", "A ", "2003 ";
%ld - grZeli mTeli ricxvi : 1234567L;
%f  - ricxvi mcocavi wertiliT :   25.00;
%u - aTobiTi ricxvis formati uniSnod : 56;
%o - rvaobiTi ricxvis formati uniSnod : 007, 015;
%x - TeqvsmetobiTi ricxvis formati uniSnod : C, F da a.S.
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- axla ganvixiloT monacemTa formatirebuli Setanis
funqcia da misi gamoyenebis wesebi.

scanf("%specifikatori", cvladis-saxeli);

mag.: scanf("%s", Name);  scanf("%d",  &Asaki);
pirvel SemTxvevaSi klaviaturidan Seitaneba gvari, romelic

striqonuli cvladia, meore SemTxvevaSi ki ricxvi. ricxvebis
Setanisas aucilebelia "ampersant"- & simbolos dasma cvladis
win. & gviCvenebs am cvladis misamarTs operatiul mexsierebaSi.

qvemoT mocemulia C-programis teqsti monacemTa
formatirebuli Setana-gamotanis sailustraciod.

 /*Pr_3.c   Input-Output */
#include <stdio.h>
main()
{
 char Name[15];
 int Age;
 float Money;
 clrscr();
/*---- Input ------*/
 printf("Gvari : "); scanf("%s", Name);
 printf("Asaki : "); scanf("%d", &Age);
 printf("Xelpasi : "); scanf("%f", &Money);
/*---- Output ----*/
 printf("Gvari           Asaki       Xepasi\n,
           %-15s %5d %10.2f \n", Name, Age, Money);
getch();
}

SesaZlebelia erTi scanf()-iT ramdenime cvladis Setana: mag.:
scanf("%s%d%f", Name, &Age, &Money);

'\n' - simbolo (new line) gamoiyeneba monacemebis gamosatanad
axal striqonze. igi SeiZleba ramdenjerme gameordes, Tu
ramdenime striqonia gamosatovi: mag.: " . . . \n\n\n" samjer.
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- buferuli Setana-gamotanis funqciebi xSirad gamoiyeneba
manqanis operatiuli mexsierebis buferSi grZeli striqonebis
Sesatanad. am dros saWiroa ekranze vizualurad Semowmdes
Setanili striqonis siswore, Semdeg ki igi gadaeces manqanas.

aseT SemTxvevaSi gamoiyeneba getchar() da putchar() funqciebi.
me-4 naxazze mocemuli ori programa erTmaneTis ekvivalenturia.
meore SemTxvevaSi  putchar() iyenebs argumentad getchar()-s, xolo
am ukanasknels TviTon argumenti ar sWirdeba.

/*Pr_4.c  getchar()  */       /*Pr_5.c putchar-getchar()  */
#include <stdio.h>                        #include <stdio.h>
main()                                         main()
{                                                  {
 char a;                                          putchar(getchar());
 a=getchar();                                 }
 putchar(a);
}                      nax.4. buferizebuli Setanis orinax.4. buferizebuli Setanis orinax.4. buferizebuli Setanis orinax.4. buferizebuli Setanis orinax.4. buferizebuli Setanis ori

ekvivalenturi magaliTiekvivalenturi magaliTiekvivalenturi magaliTiekvivalenturi magaliTiekvivalenturi magaliTi

 putchar() funqcias gamoaqvs buferSi Setanili striqonis
pirveli simbolo. mTliani striqonis gamosatanad saWiroa
ciklis organizeba. striqonis boloSi Tavsdeba simbolo EOF
(End Of File), romelic Seitaneba klaviSebiT Ctrl+z.

amgvarad, while() cikli muSaobs manam, sanam simbolo ar
iqneba EOF. am programis teqsti mocemulia qvemoT.

/*Pr_6.c  getchar()  */
#include <stdio.h>
main()
{
  char a;   int i=0;    /* i -  mTvlelia */
  while((a=getchar()) != EOF )    /* !=  ar udris */
    { i++;               /* i = i +1  */
     putchar(a);  }
 printf("simboloebis raodenoba = %d \n", i);
}
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4. inkrementis, dekrementis da4. inkrementis, dekrementis da4. inkrementis, dekrementis da4. inkrementis, dekrementis da4. inkrementis, dekrementis da

specoperaciebispecoperaciebispecoperaciebispecoperaciebispecoperaciebi

C-enaSi xSirad gamoiyeneba indeqsis mniSvnelobis (anu mTeli

ricxvis) 1-iT zrda (inkrementi) an 1-iT Semcireba (dekrementi):

i++;      igivea rac i = i + 1;     (1)
++i;   igivea rac i = i + 1;        (2)
i--;        igivea rac i = i - 1;    (3)
--i;        igivea rac i = i - 1;    (4)

(1) da (3): i  jerDmonawilebsAZiriTad proceduraSi, Semdeg

ki sruldeba ++ an --;

(2) da (4): i  jerDsruldeba ++ an -- , Semdeg ki

monawilebsAZiriTad proceduraSi.   DA

i  += a;  igivea rac i = i +a;
i  -= a;  igivea rac i = i - a;

 i  *= a;  igivea rac i = i * a;
i  /= a;  igivea rac i = i / a;

aRniSnuli operaciebi pirvelad iqna Semotanili C-enaSi
da gamoiyeneba dResac C++ da Java enebSi. saxeli "C++" am
enam miiRo swored (1) formulis safuZvelze.

 axla ganvixiloT programis teqsti amocanisaTvis "A
xarisxad B", sadac A-fuZes SeuZlia miiRos nebismieri

mniSvneloba, xolo B-xarisxis maCvenebeli unda iyos mTeli

dadebiTi an uaryofiTi. dauSvebelia SemTxveva, roca baza=0

da eqsponenta <= 0.

/*Pr_7.c  SpecOperations */
#include <stdio.h>

double Base_Exp(float base, int exp);
main()
{  double x;    /* Sedegi */
    float A;      /* fuZe */
    int B;         /* xarisxi */

/* funqciis winaswar gamocxadeba*/
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    printf("A = "); scanf("%f ", &A);
   printf("B = "); scanf(“%d”, &B);
    x=Base_Exp(A,B);   /* funqciis gamoZaxeba da  Answer-pasuxis
                                         dabruneba */

    printf(“x=%.2f \n”, x);
 }
/*— qveprogramis dasawyisi ——*/
double Base_Exp(float base, int exp)
  { double Answer ;   /* pasuxis cvladis gamocxadeba */
    if(exp > 0)
      {
        for(Answer=1.0; exp > 0; exp—)
           Answer *=base;
        return(Answer); /* abrunebs pasuxs x=...mTavarSi */
       }
    else
      if(base !=0)
      {
        for(Answer=1.0; exp<0; exp++)

 Answer /= base;
        return(Answer);
       }
     else    /* roca base=0  da exp<=0  */
      {
        printf(“ar SeiZleba 0-is %d  xarisxSi ayvana \n”, exp);
        return(0);
       }
  }

mTavar programaSi Base_Exp(A,B) funqcias ori parametri
aqvs (A da B), romelTa mniSvnelobebic gadaecema double
Base_Exp(float base, int exp) qveprogramis fiqtiur base da exp
parametrebs. am mniSvnelobebisaTvis gaiTvleba Answer-pasuxi,
romelsac return-operatori daabrunebs mTavarSi da igi mieniWeba
x - is mniSvnelobas. bolo striqoniT return(0) abrunebs 0-ovan
pasuxs.
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5. cikluri operaciebi5. cikluri operaciebi5. cikluri operaciebi5. cikluri operaciebi5. cikluri operaciebi

cikli erT-erTi mniSvnelovani operaciaa daprogramebis

enebSi. maTi swori organizacia ganmsazRvrelia programis

funqcionirebis efeqturobisaTvis. cikli - esaa garkveul

operatorTa blokis (jgufis) ramdenjerme Sesruleba. ciklis

raodenoba damokidebulia winaswar miTiTebul ricxvze an

logikuri pirobis WeSmaritoba/mcdarobaze.

C-enaSi gamoiyeneba sami tipis cikli: while, for, do ... while.
ganvixiloT maTi sailustracio programa.

/* Pr_8.c   Cycle   */
#include <stdio.h>
#define Num 5
main()
{  int i=1, j, parol;
   /* — while —— */
   while(i <= Num)
    { printf(„iswavleT C da C++ ! \n“);
       i++;
     }
   /* — for — */
   for(i=1; i <= Num; i++)     /* cikli zrdadi indeqsiT*/
       printf(“viswavli ! \n”);
   for(j=Num; j > 0; j—)          /* cikli klebadi indeqsiT*/
       printf(“%d seconds ! \n”, j);
   printf(“Bu-u-u-x ! \n”);
   /* — do while —*/
  do { printf(“Seitane paroli: “);
         scanf(“%d”,&parol);          /* sruldeba 1-el mainc */
       }
      while(parol != 94)                   /* Tu ar udris 94 */

    ;                          /*carieli operatoria !!! */
 printf(“Ok ! \n”); getch();
}
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6. ariTmetikuli operaciebi6. ariTmetikuli operaciebi6. ariTmetikuli operaciebi6. ariTmetikuli operaciebi6. ariTmetikuli operaciebi

C-enaSi gamoiyeneba CvenTvis kargad cnobili oTxi

ariTmetikuli operacia: Sekreba (+), gamokleba(-), gamravleba

(*) da gayofa (/). axarisxeba sruldeba gamravlebiT. mexuTe

ariTmetikuli operaciaa `gayofa moduliT~ (%).

magaliTad, `17 moduliT 5~ aris naSTi, romelic rCeba am

gayofis Semdeg. e.i. 17 / 5 = 3, xolo 17 % 5 = 2.

mTeli ricxvis (int a=17, b=5;) mTel ricxvze gayofiT miiReba

isev mTeli ricxvi, anu ikargeba meaTedebi ganayofSi. Tu is

saWiroa, maSin unda gamoviyenoT namdvili ricxvebis formati

(float a=17.0, b=5.0;). mag., 17.0 / 5=3.4; 17 /5.0=3.4; 17.0/5.0=3.4;
naSTebis gamoTvla xSirad gamoiyeneba praqtikul amocanebSi,

ganvixiloT erTi magaliTi `wamebis gadayvana wuTebsa da

saaTebSi~ (ramdeni saaTi da wuTia 234567 wamSi ?).

/*Pr_9.c  Seconds to Hours and Minuts  */
#include <stdio.h>
#define SM 60
main()
 {
  long sec;  /* esaa int didi ricxvebisTvis > 32 767 */
  int  min, hour, rest;
  printf(“Input  seconds =  “);
  scanf(“%ld”, &sec);
  min =sec / SM;               /* gayofis operacia */
  rest=sec % SM;             /* wamebis naSTis gamoTvla */
  hour = min /SM;             /*  saaTebis gamoTvla */
  min = min % SM;           /* wuTebis naSTis gamoTvla */
  printf(„%ld sec= %d saati, %d zuti, %d sec \n“, sec, hour, min, rest);
  getch();
}

programis angariSis Sedegad unda miviRoT:
Input seconds = 234567     (Enter)
234567 sec= 65 saati, 9 zuti, 27 sec



16

7. pirobis Semowmebis operaciebi7. pirobis Semowmebis operaciebi7. pirobis Semowmebis operaciebi7. pirobis Semowmebis operaciebi7. pirobis Semowmebis operaciebi

daprogramebis enebSi procesebis Sesrulebis mimdevrobis

samarTavad gamoiyeneba (Tu ..., maSin ...) tipis pirobis Semowmebis

operatori. misi zogadi sintaksi Semdegia:

if (log-pirobalog-pirobalog-pirobalog-pirobalog-piroba)                           if (log-pirobalog-pirobalog-pirobalog-pirobalog-piroba)
   oper-1;                                         { oper-1; oper-2; . . .   ;}
 else                                                 else
   oper-2;                                         { oper-7; oper-9; . . .   ;}

pirvel SemTxvevaSi Tu logikuri piroba sworia (WeSmaritia),

maSin Sesruldeba mxolod oper-1, Tu mcdaria, maSin oper-2;
meore SemTxvevaSi gamoiyeneba erTze meti operatori, amitomac

saWiroa figuruli frCxilebis Semotana.

magaliTad, if (a > b)
                          y=a*a + b*b;;;;;
                                                  else
                          y=500;
miniWebis (=) operatoriT SeiZleba pirobis Semowmebisa da

Sedegis formirebis axleburad Cawera:

y = (a > b)?   a*a +b*b : 500;
aseTi konstruqcia sakmaod efeqturia, vinaidan oTxi striqoni

icvleba erTiT.

pirobis Semowmebis bloki SeiZleba Sedgebodes ramdenime

Cadgmuli blokisgan, roca ramdenime logikuri pirobaa

Sesamowmebeli:

 if (log-piroba-1log-piroba-1log-piroba-1log-piroba-1log-piroba-1)
     { oper-1; oper-2; . . .   ;}
  else
     if(log-piroba-2log-piroba-2log-piroba-2log-piroba-2log-piroba-2)
          { oper-7; oper-9; . . .   ;}
         else
            if (. . .)      da a.S.
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8. damokidebulebebi da logikuri8. damokidebulebebi da logikuri8. damokidebulebebi da logikuri8. damokidebulebebi da logikuri8. damokidebulebebi da logikuri

 operaciebi operaciebi operaciebi operaciebi operaciebi

damokidebulebiTi operaciebia:

== (tolia), != (araa toli), > (metia), < (naklebia),

>= (metia an toli), <= (naklebia an toli).

mag., (a == b) niSnavs: (a tolia b)?
logikuri operaciebia: ! (ar),  && (da),   || (an).

damokidebulebiTi da logikuri operaciebis Sedegebi

gamoisaxeba WeSmaritebisa (1) da mcdarobis (0) mniSvnelobebiT.

yovelgvari piroba SeiZleba iyos an WeSmariti an mcdari, sxva

SemTxveva gamoricxulia.

aRniSnuli operaciebi struqturuli daprogramebis Zlier

instrumentad iTvleba, vinaidan maTi gamoyenebiT SesaZlebelia

marTvis procesebis sakmaod efeqturi programebis organizeba.

ganvixiloT magaliTi : ̀ Tqvens mier klaviaturidan Setanil

teqstSi programam daTvalos simboloebis, striqonebisa da
sityvebis raodenoba~.
/*Pr_10.c  Relation and Logic-operations  */
#include <stdio.h>
#define YES 1              /* varT sityvaSi */
#define NO 0               /* ar varT sityvaSi */
main()
 {
    int a;
    int nL=0;                  /* striqonebi */
    int nW=0;                /* sityvebi */
    int nC=0;                 /* simboloebi */
    int word =NO;         /* mdgomareoba: "ar varT sityvaSi" */
   /* getchar() - teqstis Setana mexsierebis buferSi */
 while((a=getchar()) != EOF)     /* araa End Of File */
  {  nC++;
   if(a == ‘\n’)             /* Tu axali striqonia, maSin */
       nL++ ;
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   if(a != '  ' && a !=  '\n' && word == NO)    /* &&-logikuri 'da' */
     {
       word =YES;     /* mdgomareoba: SevediT axal sityvaSi */

       nW++;
      }
   if((a == ‘ ‘ || a == ‘\n’) && word == YES)  /* || logikuri 'an' */
      word=NO;     /* mdgomareoba: "gamovediT sityvidan" */
  }
  printf(“Simb=%d, Striq=%d, Sitkv=%d \n”, nC, nL, nW);
}

programis amuSavebis Semdeg saWiroa teqstis Setana
klaviaturidan. axal striqonze gadasvla xdeba Enter-klaviSiT,
romelic teqstSi aTavsebs `uCinar~ '\n' simbolos. teqstis
Setanis dasasruli unda davafiqsiroT 'Ctrl+z' klaviSebiT,
romelic moaTavsebs teqstis boloSi EOF-simbolos. failSi
<stdio.h> es simbolo cnobilia (EOF rogorc -1). programa
avtomaturad daamTavrebs teqstis buferul Setanas da ekranze
gamoitans simboloebis, striqonebisa da sityvebis mTvlelebis
mier dafiqsirebul mniSvnelobebs.

9. standartuli maTematikuri9. standartuli maTematikuri9. standartuli maTematikuri9. standartuli maTematikuri9. standartuli maTematikuri

funqciebifunqciebifunqciebifunqciebifunqciebi

ZiriTadi maTematikuri funqciebi moTavsebulia <math.h>
failSi. klaviSebiT 'Ctrl+F1' (konteqsturi Help) SesaZlebelia

am failSi Sesvla da misi komponentebis sintaksis gacnoba.

magaliTad,  abs (absoluturi mniSvneloba), acos (ark-kosinusi),
asin (ark-sinusi), cos (kosinusi), sin(sinusi), exp (eqsponenta),
ceil (damrgvaleba mTelamde zemodan), floor (damrgvaleba mTelamde

qvemodan), hypot (marTkuTxa samkuTxedis hi potenuza), log
(naturaluri logariTmi), pow (axarisxeba), sqrt (kvadratuli

amofesva) da sxv.

ganvixiloT ramdenime sailustracio programa.
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/* Pr_11.c    MathFunctions     */
#include <stdio.h>
#include <math.h>
main()
{
  int a, b, c1, c2, p1, p2;
  float x, y, z, p=23.456;
  clrscr();
  a=2; b=3;
  c1=pow(a,b);      /* a  xarisxad  b */
  c2=pow(b,a);      /* b  xarisxad  a */
  x=3; y=4;
  z=hypot(x,y);      /* z- hipotenuzis gaTvla  x, y  kaTetebiT  */
  printf("c1=%d  c2=%d \nz=%.2f \n", c1,c2, z);
  p1=floor(p);        /* p  ricxvis damrgvaleba qvemodan */
  p2=ceil(p);          /* p  ricxvis damrgvaleba zemodan */
  printf("\n p1=%d   p2=%d \n", p1,p2);
  getch();
}

momdevno programa exeba

kvadratuli gantolebis amoxsnas. dialogSi Seitaneba
koeficientebi A, B da C. unda gamobeWdos x1 da x2 fesvebis
mniSvnelobebi. rogorc cnobilia, kvadratul gantolebaTa
amoxsnis zogadi algoriTmia:

saWiroa Semdegi moTxovnebis gaTvaliswineba:
- koeficienti A  ar SeiZleba iyos 0;
- diskriminantis yvela varianti (D<0, D=0, D>0) unda iqnas
gaanalizebuli.
- programam unda gamoitanos ekranze yvela SesaZlo variantis
Sesabamisi informacia.
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/*Pr_12.c   KvadratGantoleba  */
#include <stdio.h>
#include <math.h>
main()
 {float A, B, C, x1, x2, D, temp;
  clrscr();
   printf(“Imput A= “);  scanf(“%f”, &A);
   printf(Input “B= “);   scanf(“%f”,&B);
   printf(“Input C= “);   scanf(“%f”,&C);
   /* — Semowmeba, A xom araa 0 —— */
   if (A != 0)        /* Tu A  ar udris 0 ? */
     {                   /* maSin gaiTvale diskriminanti */
     D=B*B - 4*A*C;
     if(D < 0)   /* Tu  D uaryofiTia, maSin */
         printf(“gantolebas ara aqvs amonaxsni ! \n”);
      else           /* Tu araa uaryofiTi, maSin */
         if(D > 0)  /* Tu D dadebiTia, maSin */
            {  /*— sqrt() kvadratuli amofesvis funqciaa —*/
              temp=sqrt(D);
              x1=(-B + temp) / 2*A;

    x2=(-B  - temp) / 2*A;
   }

           else  /* Tu  D = 0, maSin */
   {

               x1=(-B + sqrt(D) ) / 2*A;
   x2=x1;
  }

    /*——- fesvebis gamotana ekranze-—— */
     printf(“x1=%.2f    and   x2=%.2f  \n”, x1, x2);
    }
  else /* Tu A =0 ? maSin  */
       printf(“ A - ar SeiZleba iyos  0 !  \n”);
printf(“ The End !”);
getch();
}
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10. maCveneblebi (*) da misamarTebi 10. maCveneblebi (*) da misamarTebi 10. maCveneblebi (*) da misamarTebi 10. maCveneblebi (*) da misamarTebi 10. maCveneblebi (*) da misamarTebi (&)

C-enaSi didi gamoyeneba aqvs maCveneblisa da misamarTis

cnebebs. isini dakavSirebulia monacemTa fizikur mexsierebasTan,

kerZod operatiuli mexsierebis ujredebTan.

rodesac Cven programaSi aRvwerT logikur struqturas,

romelic cvladebis tipebisa da dasaxelebisgan Sedgeba, amiT

garkveulad ganvsazRvravT maT mimagrebas mexsierebis ujredebis
misamarTebTan. me-5 naxazze mocemulia am sakiTxis sailustracio
magaliTi.

 

doliZe \0\0\0\0\0\0 35  234.55   07AC        07B7        07B9  

p1 p2 p3 

891C: 07AC 
891C:  
07B7 

891C:  
07B9 

misamarTebi 

maCveneblebi 

operatiuli mexsierebis 

ujredebi (baitebi) 

Name[15] Age 
Money 

 

nax.5

amgvarad, maCvenebeli (*) aris mimTiTebeli imisa, Tu ra
misamarTze (&) inaxeba konkretuli monacemi. magaliTad, Cveni
SemTxvevisaTvis gvaqvs:

char Name[15], *p1;  /* p1 - maCvenebeli striqonul cvladze*/
int Age, *p2;            /* p2 - maCv. mTeli tipis cvladze*/
float Money, *p3;     /* p3 - maCv. namdvili tipis cvladze*/

/* misamarTebis miniWeba maCveneblebze */
p1=Name;  /* ar Wirdeba &, radgan TviTon masivia [15] */
p2=&Age; p3 = &Money;
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RAM
 
 

P1 

D1 

P2 

D2 
5 
10 

5 
10 

sawyisi mdgomareoba 

monacemTa gadacema 

arxSi 

saboloo mdgomareoba 

RAM
 
 

P1 

D1 

P2 

D2 
5 
10 

10 
5 

Sedegebis dabruneba 
arxSi 

axla ganvixiloT praqtikuli gamoyenebis magaliTebi.
/*Pr_13.c      Pointer */
#include <stdio.h>
main()
{
  int sum;
 char *st;
  sum=5+9;
  st=" Management Information Systems \n";
  printf("sum=%d  &sum=%p \n", sum, &sum );
  printf("*st=%c   st=%p \n", *st, st);
  printf("Text - st : %s \n", st);
 getch();
}
am programaSi st-s rom ar hqondes *-niSani win, maSin

striqoni
      st=" Management Information Systems \n";

mogvcems sintaqsur Secdomas. cvlads ar SeiZleba mieniWos
striqonuli mniSvneloba ase. roca *st aris maCvenebeli
striqonul cvladze, maSin yvelaferi wesrigSia da dasaSvebia
miniWebis procedurac. cvladis misamarTis gamosatanad ekranze
16-obiT kodSi gamoiyeneba %p specifikatori.

me-6 naxazze naCvenebia or programas Soris monacemebis
gacvla fizikur doneze. realizebulia es Pr_14.c -iT.

nax.6. monacemebiT gadacema.
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/* Pr_14.c False interchange with x,y */
#include <stdio.h>
main()
{
  int x=5, y=10;
  clrscr();
  printf("main-start: x=%d   y=%d\n", x,y);
  interchange(x, y);   /* gadacema monacemebiT */
  printf("main-final: x=%d   y=%d\n", x,y);
  getch();
}

  interchange(int u, int v)
 {
   int temp;
   printf(" change-start: x=%d  y=%d\n", u,v);
   temp=u;
   u=v;
   v=temp;
   printf(" change-final: x=%d  y=%d\n", u,v);
 }

   Results:  main-start: x=5  y=10
                      change-start: x=5     y=10
                      change-final: x=10   y=5
                main-final: x=5  y=10   (???)

rogorc vxedavT, pirvelma programam gadagzavna arxiT ori
monacemi (x=5, y=10), meorem maTi mniSvnelobebi Secvala (x=10,
y=5). Sedegebis dabrunebis Semdeg pirvel programaSi mdgomareoba
ar Secvlila (x=5, y=10), rac araa swori.

me-6 naxazidan Cans, rom informaciis gadacemis aseT pirobebSi
orive programas sakuTrad dublirebuli monacemebi gaaCnia,
e.i. operatiuli mexsiereba ormagad ixarjeba. aseve ikargeba
dro monacemTa gadasacemad fizikur arxSi, iqiT-aqeT t1,t2.
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RAM
 
 

P1 

D1 

P2 

D2 

5 
10 

sawyisi mdgomareoba 

misamarTis gadacema 
arxSi 

saboloo mdgomareoba 

RAM
 
 

P1 

D1 

P2 

D2 

10 
5 

Setyobineba procesis

damTavrebis Sesaxeb 

gansakuTrebiT sayuradReboa es momenti, roca monacemTa didi
masivebis gadacemaa saWiro.

aseT SemTxvevebSi Seudarebelia misamarTebisa da maCveneblebis
gamoyeneba monacemTa gadasacemad. me-7 naxazze naCvenebia am
ideis modeli.

nax.7. misamarTebiT gadacema

erTi programa gadascems meores mxolod misamarTs, sadac
inaxeba monacemTa erToblioba. meore programa adgilzeve
daamuSavebs am monacemebs yovelgvari dublirebis gareSe.
pirveli gamoiyenebs am Sedegebs.

amgvarad, informaciis gadacema misamarTebisa (&) da
maCveneblebis (*) gamoyenebiT metad efeqturia, igi ar moiTxovs
fizikur arxSi masivebis gatarebas, maT dublirebas operatiul
mexsierebaSi da Sedegebic sworad formirdeba.

me-15 programa gasworebulia am principebiT. aq Semotanilia
monacemTa gacvlisaTvis programebs Soris gamosaxulebebi:

(&x, &y)  da (int *u, int *v)
rac uzrunvelyofs dasmuli amocanis efeqturad

gadawyvetas.
 interchange() qveprogramaSi Semotanilia droebiTi cvladi

temp, romelic uzrunvelyofs monacemebis droebiT Senaxvas.
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maCveneblebis *-aRniSvnebis SemotaniT (*u, *v) myardeba calsaxa
kavSirebi misamarTebs Soris.
/* Pr_15.c  True interchange with &x, &y  */
#include <stdio.h>
main()
{
   int x=5, y=10;
  clrscr();
   printf("main-start: x=%d   y=%d\n", x,y);
  interchange(&x, &y);   /* gadacema misamarTiT */
   printf("main-final: x=%d   y=%d\n", x,y);
  getch();
}

  interchange(int *u, int *v)
 {
   int temp;
   printf(" change-start: x=%d  y=%d\n", *u, *v);
   temp=*u;
    *u =*v;
    *v=temp;
   printf(" change-final: x=%d  y=%d\n", *u, *v);
 }

     Results:  main-start: x=5  y=10
                      change-start: x=5     y=10
                      change-final: x=10   y=5
                  main-final: x=10  y=5   (!!!)

11 . rekursiuli operaciebi11 . rekursiuli operaciebi11 . rekursiuli operaciebi11 . rekursiuli operaciebi11 . rekursiuli operaciebi

C-ena rekursiulia, e.i. mis funqciebs (qveprogramebs) SeuZlia

erTmaneTis gamoZaxeba ierarqiulad maTi mdebareobis miuxedavad.

funqcias SeuZlia Tavis Tavis gamoZaxebac (da Tanac

araerTxel). me-8 naxazze naCvenebia rekursiis sailustracio
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modeli. Tu erTi funqcia meores iZaxebs, Semdeg es meore isev

pirvels, maSin saSiSroebaa CacikvlisaTvis ! am situaciis

Tavidan asacileblad saWiroa rekursiuli procedurebis marTva,

magaliTad, specialuri if..else Semowmebis blokebiT.

 P1 P2 

nax.8. rekursiis magaliTi

axla ganvixiloT rekursiuli programis agebis magaliTi
ricxvebis faqtorialis saangariSod. qvemoT mocemulia es
programa.

/* Pr_17.c  Factorial     */
#include <stdio.h>
main()
{
   int N;
   double fac;
  clrscr() ;
   printf("faqtorialisTvis  N=");
   scanf(“%d”, &N);
   if(N > 0)
     fac=Factorial(N);   /* funqcia-qveprogramis gamoZaxeba */
   printf(“%d ! = %.0f \n”, N, fac);
   getch();
}

   /* — faqtorialis Siga funqcia-qveprograma — */
 double Factorial(int n)
   {
    return(n == 1)? 1 : n*Factorial(n-1);  /* Tavis Tavis gamoZaxeba ! */
   }
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12. 12. 12. 12. 12. ASCII- kodebi da misi miRebiskodebi da misi miRebiskodebi da misi miRebiskodebi da misi miRebiskodebi da misi miRebis

programaprogramaprogramaprogramaprograma

daprogramebis Tanamedrove sisitemebSi didi gamoyeneba
aqvs amerikul standartul kodebs informaciis
gasacvlelad (ASCII - American Standard Code for Information In-
terchange). esaa Sifracia-deSifraciis saerTaSoriso
standartuli sistema, romelic farTod gamoiyeneba dRes
globalur qselebSi (mag., Internet).

idea mdgomareobs SemdegSi: rogorc cnobilia,
kompiuterSi informaciis Senaxva orobiT sistemaSi {0, 1}
xdeba. mexsierebis umcires ujreds bits (BIT) uwodeben,
romelic Seesabameba sityvas BInary digiT.

8 biti Seadgens 1 baits (byte). esaa manqanaSi informaciis
Senaxvis minimaluri elementi. magaliTad,

orobiTi       aTobiTi     simboloorobiTi       aTobiTi     simboloorobiTi       aTobiTi     simboloorobiTi       aTobiTi     simboloorobiTi       aTobiTi     simbolo
10010111  aris    97   anu 10010111  aris    97   anu 10010111  aris    97   anu 10010111  aris    97   anu 10010111  aris    97   anu      a
10011000  aris   98   anu 10011000  aris   98   anu 10011000  aris   98   anu 10011000  aris   98   anu 10011000  aris   98   anu       b
10011001  aris    99   anu   10011001  aris    99   anu   10011001  aris    99   anu   10011001  aris    99   anu   10011001  aris    99   anu   c
. .  .
01100101 01100101 01100101 01100101 01100101  ar ar ar ar aris is is is is            65  65  65  65  65       anu  anu  anu  anu  anu           A
01001000  aris   48   anu 01001000  aris   48   anu 01001000  aris   48   anu 01001000  aris   48   anu 01001000  aris   48   anu      0   (Null)
01001001  aris   49   anu 01001001  aris   49   anu 01001001  aris   49   anu 01001001  aris   49   anu 01001001  aris   49   anu       1
. . .
00100111  aris    27   anu 00100111  aris    27   anu 00100111  aris    27   anu 00100111  aris    27   anu 00100111  aris    27   anu      Esc
00010011  aris    13   anu 00010011  aris    13   anu 00010011  aris    13   anu 00010011  aris    13   anu 00010011  aris    13   anu      Enter
da a.S.da a.S.da a.S.da a.S.da a.S.
amgvarad, klaviaturaze yovel klaviSs erTi aski-kodi

Seesabameba. momdevno programa axorcielebs am kodebis
ilustrirebas. anu klavaturaze romeli klaviSic iqneba
arCeuli, imis Sesabamisi simbolo da aski-kodi gamova
ekranze.
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/*Pr_18.c    ASCII - Code   */
#include <io.h>
main()
{
  int a;
  while((a=getch()) != 27)
  {
    if(a == 0)
          a=getch();

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

io.h - faili saWiroa klaviSis Sesabamisi baitebis
gasaanalizeblad ̀ dabal doneze~. kerZod, int a,  rogorc cnobilia,
ori baitisgan Sedgeba (umcrosi da ufrosi baiti). Cveulebrivi
klaviSebis (a-z, 0-9 da sxv.) aski-kodebi am baitebSi Tavsdeba
da <stdio.h> failsac SeuZlia aq muSaoba. magram, roca saqme
exeba mmarTvel klaviSebs (isrebi zeviT, qveviT, marcxniv da
marjvniv, Esc da a.S.), maSin aski-kodi Tavsdeba mxolod umcros
baitSi, xolo ufros baitSi jdeba 0.

Sedegad, Tu davaWerT TiTs `isari zeviT~, miviRebT pasuxs:
0 da 72, `isari marcxniv~, maSin 0 da 75 a a.S.

wesiT 0 ar unda gamovides, mxolod 72-a saWiro. swored
amisaTvis gamoiyeneba <io.h> faili da Cvens programaSi
konstruqcia if(a==0) a=getch(). roca ufros baitSi 0-a
moTavsebuli, maSin a-s mieniWeba umcros baitSi moTavsebuli
ricxvi, e.i. 72.

amgvarad, aski-kodebis programa Rebulobs universalur
xasiaTs da SedegSi mmarTveli klaviSebisaTvisac gamoitaneba
mxolod erTi ricxvi.

aski-kodebis aseTi programuli moduli xSirad gamoiyeneba
mmarTveli (da sxva) klaviSebis mniSvnelobaTa gasaanalizeblad,
romlis Semdegac misaRebia gadawyvetileba momdevno
procedurebis gansaxorcieleblad.
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      13. 13. 13. 13. 13. switch()  gadamrTveli operatori da gadamrTveli operatori da gadamrTveli operatori da gadamrTveli operatori da gadamrTveli operatori da

kursoris marTvis operaciebikursoris marTvis operaciebikursoris marTvis operaciebikursoris marTvis operaciebikursoris marTvis operaciebi

struqturuli daprogramebis erT-erTi mniSvnelovani

funqcia akisria switch()-operators, romelsac SeuZlia

mravaldoniani Cadgmuli (if...else...if..else...if)  operatorebis
Secvla. gadamrTveli switch()-operatoris konstruqcia martivi,
TvalsaCino da moqnilia.

switch(p)          /*p-s ukve eqneba mniSvneloba */
    {  /* case-bloki airCeva p-s mixedviT: 't', 1, 27  */
     case 't':  op-1; break;
     case 1:   op-2; op-7;
     case 27: op-20; break;
     default:  break; /*sruldeba, roca araa: 't', 1, 27 */
    }

 break - wyvetis operatori gamoiyeneba aq switch()-
konstruqciidan gamosasvlelad, rom ar moxdes erTi case-
blokidan meoreSic Sesvla (unebarTod). magaliTad, case 1:
blokidan nebadarTulia gasvla case 27-blokSi. e.i., am dros

Sesruldeba Semdegi Tanamimdevroba operaciebisa:

op-2;  op-7;  op-20;  break;

axla ganvixiloT programa gadamrTveliT, romelsac gamoaqvs

SedegSi saxelebi, im asoze dawyebuli, romelsac klaviaturidan

avirCevT. blok-sqema naCvenebia me-9 naxazze.

 /*Pr_19.c   switch() gadamrtveli */
#include <stdio.h>
main()
{
    int x;
   clrscr();
    printf(“Semoitane simbolo : a, n, N, d, p \n”);
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 Begin 

The  End 

int x;  
clrscr() 

 
x=getch() 

if(x!=27) 
?

switch(x) 
case ‘a’: 

case ‘n’ 
or ‘N’: 

case ‘d’ 
or ‘p’: 

default: 

printf(“Ann”) 

printf(“Nino”) 

printf(“Dato”) 

printf(“Sxva”) 

+ 

- 

nax.9. switch()-operatoris blok-sqema
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  while((x=getch()) != 27)
switch(x)
   {
    case 'a':

   printf(“Ann, Akaki, Arsena \n”);
  break;

    case 'n':
    case 'N':

  printf(“Nana, Nino, Nona, Niko \n”);
  break;

    case 'd':
    case 'p':

   printf(“Dato, Dito, Pako, Pluto \n”);
  break;

    default :
  printf(“kidev scade ! \n”);
  break;

   }
}

case - blokis parametri aris konstanta (simboluri an

ricxviTi), an SeiZleba iyos konstanturi tipis gamosaxuleba.

magaliTad, Tu gvaqvs case 49+50: , maSin es niSnavs, rom am
blokSi Sesvla moxdeba c-klaviSiT, vinaidan aski-kodebis

safuZvelze 49+50=99 aris simbolo c.
axla ganvixiloT kursoris marTvis operaciebi da misi

gamoyeneba gadamrTvelTan erTad.
mkiTxveli SeiZleba TviTon gaecnos kompiuterze

muSaobisas <conio.h>-failis funqciebs. Cven aq da momdevno

paragrafebSi ganvixilavT ramdenimes.

gotoxy(x,y ) - funqcia gamoiyeneba ekranis kursoris poziciis
SesarCevad. x - horizontaluri da y - vertikaluri parame-

tria. magaliTad, gotoxy(40,12 ) - niSnavs, rom kursori dgeba
daaxloebiT ekranis centrSi da printf() funqciasac am adgilidan

gamoaqvs ekranze monacemebi.
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avagoT programa, romelic ekranze gamoitans sityvas
"INTERNET" da mmarTveli klaviSebis (up, down, left, right)
daxmarebiT es sityva imiZravebs ekranze.

/*Pr_20.c   switch() modzravi sitkva */
#include <io.h>
#include <conio.h>
#define word “INTERNET”
main()
{
   int x;
    int i=40, j=12;
  clrscr();
   gotoxy(i,j);   /* kursori dadgeba centrSi */
    printf(“%s”, word);
   while((x=getch()) != 27)
   {
     if(x==0)
        x=getch();
     switch(x)
     {
      case 72:                   /* Up */

  j—;  clrscr();
  gotoxy(i,j);  printf(“%s”, word);
  break;

      case 75:                   /* Left */
  i—;  clrscr();
  gotoxy(i,j);  printf(“%s”, word);
  break;

      case 77:                    /* Right */
  i++;  clrscr();
   gotoxy(i,j);  printf(“%s”, word);
  break;

      case 80:  /* Down */
  j++; clrscr();
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             gotoxy(i,j); printf(“%s”, word);
  break;

     default :
  printf(“daaWire mmarTvel klaviSs ! \n”);
  break;

     } /* end switch() */
   } /* end while() */
} /* end main() */

me-10 naxazze naCvenebia ekranze saSedego mdgomareoba.
mmarTveli klaviSebiT avamoZravoT igi.

davaleba: CaamateT programas ekranis CarCosTan miaxloebis
dros sazRvris kontroli. magaliTad, Tu sityva "INTERNET"
miuaxlovda marcxena kides, maSin `marcxena isris~ klaviSis
funqcionireba aRar xdeba da ekranis zeda marcxena kuTxeSi
gamoitaneba gamafrTxilebeli Setyobineba: ~marcxena sazRvari~.
aseve unda ganxorcieldes marjvena, zeda da qveda
sazRvrebisaTvisac.

ganxilul me-20 programaSi Cans clrscr()-funqciis xSiri
gamoyeneba. isic <conio.h>-failis funqciaa. Cvens SemTxvevaSi

misi gamoyenebiT warwera ekranze "INTERNET" Cans koreqtulad.
ar xdeba Zveli da axali-wanacvlebuli mdebareobis sityvebis
gadafarva. anu, Zveli iSleba clrscr()-iT da axali ibeWdeba
operatorebiT: gotoxy(i,j);  printf(“%s”, word);. Tu case-blokebSi
i da j Seicvleba 1-ze meti mniSvnelobiT, maSin sityva imoZravebs
naxtomebiT.

   
 
           INTERNET 
 

 nax.10
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  14. fanjrebis agebisa da marTvis14. fanjrebis agebisa da marTvis14. fanjrebis agebisa da marTvis14. fanjrebis agebisa da marTvis14. fanjrebis agebisa da marTvis

funqciebifunqciebifunqciebifunqciebifunqciebi

Windows-struqturebis ageba mniSvnelovani sakiTxia

daprogramebis procesSi. programist-damproeqtebelma kargad

unda gaarTvas Tavi momxmareblis interfeisis agebas. igi

metad sapasuxismgeblo samuSaoa, rogorc sirTulis, aseve

programuli paketis reklamis TvalsazrisiT.

 <conio.h>-failSi moTavsebulia fanjrebTan muSaobis

funqciebi. Cven amjerad ganvixilavT ramdenimes:

- window(x1,y1, x2,y2); fanjara zeda-marcxena da qveda-marjvena
kuTxis koordinatebiT;

- textbackground(n);  fanjris fonis feri. n- feris nomeria
(0-Savi, 1-lurji, 2-mwvane, 3-Sabiamnisferi, 4-wiTeli, 5-iasamnisferi,
6-yavisferi, ... , 14-yviTeli, 15-TeTri). nomris magivrad dasaSvebia

inglisuri sityvis Cawerac (mag., Red, White).
- textcolor(n); fanjris fonze warwerebis feri.
qvemoT mocemulia ramdenime sailustracio programa.

/* Pr_21.c  window-1     */
#include <stdio.h>
#include <conio.h>
#define S1 “ Lectors “
#define S2 “ Students “
#define S3 “ Departments “
#define S4 “ Instituts “
main()
{
  textbackground(0);  /* 0 - black */
  textcolor(14);  /* 14 - yellow */
  clrscr();
   gotoxy(15,1);   cprintf(“%s \n”, S1);
   gotoxy(55,1);   cprintf(“%s \n”, S2);
   gotoxy(15,19); cprintf(“%s \n”, S3);
   gotoxy(55,19); cprintf(“%s \n”, S4);
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   textbackground(1); /* 1 - blue */
 textcolor(15);     /* 15 - white */
   window(2,2, 39,18);
  clrscr();
   cprintf(“ Shonia “);
  textbackground(2); /* 2 - green */
   textcolor(15);
   window(42,2, 79,18);
  clrscr();
   cprintf(“ Ramishvili \n”);
   textbackground(3); /* 3 - cyan */
   textcolor(15);
   window(2,20, 39,25);
  clrscr();
   cprintf(“ Computer Science \n”);
   textbackground(4); /* 4 - red */
   textcolor(15);
   window(42,20, 79,25);
  clrscr();
   cprintf(“ Informatic \n”);
  getch();
}                    Lectors                                 Students 

 
 
 
 
 
 
 
 
             Departments                             Instituts 
 

Shonia Ramishvili 

Computer Science  Informatic 

nax.11. oTxi fanjris magaliTi
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/* Pr_22.c  window-2     */
#include <stdio.h>
#include <conio.h>
main()
{
  textbackground(0);  /* 0 - black */
  textcolor(14);  /* 14 - yellow */
  clrscr();
      textbackground(1); /* 5 - magenta */
       textcolor(15);     /* 15 - white */
        window(2,2, 22,8);
       clrscr();
        cprintf(“ Shonia “);
   textbackground(2); /* 2 - green */
    textcolor(15);
    window(12,6, 32,12);
   clrscr();
    cprintf(“ Ramishvili \n”);
           textbackground(3); /* 4 - red */
           textcolor(15);
             window(22,10, 42,16);
           clrscr();
            cprintf(“ Computer Science \n”);
   textbackground(4); /* 1 - blue */
   textcolor(15);
    window(32,14, 52,20);
   clrscr();
    cprintf(“ Informatic \n”);
              textbackground(5); /* 3 - cyan */
              textcolor(15);
               window(42,18, 62,24);
             clrscr();
               cprintf(“ OK ! my love \n”);
             getch();
}

nax.12. fanjrebis
kaskaduri dalageba

 Shonia 

Ramishvili 

Computer Science 

Informatic 
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/* Pr_23.c  Chess Desk */
#include <conio.h>
#define  W  textbackground(15)
#define  B   textbackground(1)
main()
{
  int i, j, k;
  textbackground(0);
  window(1,1,80,25); clrscr();
  k=1;
  for(i=20; i<=55; i+=5)
  {
    k++;
    for(j=5; j<=19; j+=2)
     {
       if(k%2==0)
        {
          W;
          window(i,j, i+4, j+1);
           clrscr();
         }
      else
       {
         B;
         window(i,j, i+4, j+1);
         clrscr();
        }
      k++;
    }
   }
  getch();
 }

nax.13. fanjrebiT
Wadrakis dafis ageba
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  15. winaprocesoris direqtivebi da15. winaprocesoris direqtivebi da15. winaprocesoris direqtivebi da15. winaprocesoris direqtivebi da15. winaprocesoris direqtivebi da

operaciebioperaciebioperaciebioperaciebioperaciebi

C-enaSi gansakuTrebuli mniSvneloba aqvs winaprocesoris

direqtivebis (#include, #define da sxv.) gamoyenebas. maT ramdenime
funqcia akisria, rogoricaa magaliTad, konstantebis gamocxadeba,

grZeli striqonebis Semcvleli mokle abreviaturebis gamoyeneba,

standartuli da sakuTari h-failebis mierTeba mocemul

programaze da a.S. igi am funqciebs asrulebs manam, sanam enis

kompilatori daiwyebs muSaobas. amitomac uwodeben maT

winaprocesoris direqtivebs.

gansakuTrebiT didi datvirTva aqvs am koncefciis gamoyenebas

C++ enis SemTxvevaSi. aq struqturuli da obieqt-

orientirebuli meTodebis realizeba warmoudgenelia am

instrumentis gareSe. komponentebis erTobliobaTa gamocxadeba

da aRwera xorcieldeba "file.h" tipis failebSi, romlebic

ukavSirdeba file.cpp tipis failebs swored include direqtivebiT.
axla ganvixiloT ramdenime C-programa am TvalsazrisiT.

/* Pr_24.c   PreProces-1  */
#include <stdio.h>
#define D “Department of”
#define MIS “\”Management Information Systems\””
#define P printf(“%d. \n”, x)
#define C clrscr()
main()
{  int x=94;
   C;
    printf(“%s %s is No:”, D, MIS);
    P;
 }

meore programa Sedgeba Gia5.h kerZo failisagan, romelic
Cvens SemTxvevaSi moTavsebulia c:\TC\EKOINF1 katalogSi da
programuli C-kodisagan.
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Gia5.h faili gamoiyureba ase:
/*Gia5.h   header-file */
#define F “Computer Science”
#define D “Management Information Systems”
#define C “(6) Unified Modeling Language”
#define G “108135, 108136, 108137, 608135”

programis kodi winaprocesorSi moicavs or standartul
h-fails (stdio.h, conio.h) da zemoaRweril Gia5.h-fails.  Sedegi
naCvenebia me-14 naxazze.
/* Pr_25.c PreProces-2   */
#include <stdio.h>
#include <conio.h>
#include “c:\TC\EKOINF1\Gia5.h”
main()
{  textbackground(15);
  textcolor(0);
  clrscr();
  printf(“Faculty : %s \n”, F);
  printf(“Department : %s \n”, D);
  printf(“Credit : %s \n”, C);
  printf(“Groups : %s \n”, G);
  getch();
}

                   nax.14
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16. Sedegebis gamotanis organizebis16. Sedegebis gamotanis organizebis16. Sedegebis gamotanis organizebis16. Sedegebis gamotanis organizebis16. Sedegebis gamotanis organizebis

proceduraproceduraproceduraproceduraprocedura

C-programis Sedegebis moxerxebulad gamotana ekranze an

printerze mniSvnelovani sakiTxia. davuSvaT, saWiroa yvela

luwi ricxvis gamotana ekranze miTiTebuli diapazonidan

[1..N]. saWiroa maTi ganlageba M-svetSi.

/*Pr_26.c   Columns */
#include <stdio.h>
main()
{  int a=0, M, N, i;
    printf(“N= “); scanf(“%d”, &N);
    printf(“M= “); scanf(“%d”, &M);
    for(i=1; i<=N; i++)
    {
       if(i % 2  == 0)
         { printf(“%5d”, i);
           a++;
            if(a % M == 0)
            printf(“\n”);
          }
      }
 getch();
}

 nax.15. Sedegebi
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17 . redaqtorSi muSaobis fragmentebi17. redaqtorSi muSaobis fragmentebi17. redaqtorSi muSaobis fragmentebi17. redaqtorSi muSaobis fragmentebi17. redaqtorSi muSaobis fragmentebi

C-programis teqsturi redaqtoridan programis Senaxva

xdeba F2 klaviSiT (an F10 -> Save), rac mocemulia me-16

naxazze.

gamomavali obj da exe failebi sistemis mier gadaigzavneba

winaswar Cvens mier gansazRvrul katalogSi (nax.17)

nax.3 .16nax.3 .16nax.3 .16nax.3 .16nax.3 .16

nax.3 .17nax.3 .17nax.3 .17nax.3 .17nax.3 .17
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18 . kiTxvebi da savarjiSoebi18. kiTxvebi da savarjiSoebi18. kiTxvebi da savarjiSoebi18. kiTxvebi da savarjiSoebi18. kiTxvebi da savarjiSoebi

1. rogoria C-programis struqtura ?
2. ra etapebs gadis C-programa damuSavebis stadiaSi ?
3. monacemTa rogori tipebi da specifikatorebi gamoiyeneba ?

4. ras warmoadgens konteqsturi daxmareba ?

5. axseniT kompilatoris muSaobis principi programebis
Sesrulebis mimdevrobis TvalsazrisiT. ra aris LIFO ?
6. rogoria monacemTa formatirebuli Setanisa da gamotanis
funqciebis struqtura ?

7. aageT Tqveni piradi savizito baraTis dasabeWdi programa.

8. romelia monacemTa araformatirebuli Setana gamotanis
funqciebi da rogor gamoiyeneba isini ?

9. ra niSnavs monacemTa buferizebuli Setana ?

10. ra aris EOF da rogor gamoiyeneba igi ?
11. ra aris inkrementis operacia da rogor muSaobs igi ?

12. ra aris dekrementis operacia da rogor muSaobs igi ?

13. ra aris specoperaciebi da rogor gamoiyeneba isini ?

14. SeadgineT programis teqsti da gamoTvaleT gamosaxuleba:

a da b SeitaneT dialogSi ciklurad. gamosvla Esc-iT.
15. ipoveT Secdomebi: for(i=1 j=10; i<5); i++; j--);
16. daiTvaleT ciklSi wyvil ricxvTa jami miTiTebul N
ricxvamde.

17. aawyve ciklis gamoyenebiT parolis Semowmebis programa,
Tu paroli aris "barracuda".
18. ramdeni saaTi, wuTi da wamia (234567+87654)/2 wamSi ?
aage zogadi programa am procesisaTvis.

19. ras udris ori naSTis jamis kvadrati: 100%13, 222%9 ?
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20. aawyveT if ...else Cadgmuli blokebis gamoyenebiT dasabegri
Tanxis mniSvneloba, Tu xelfasi Seitaneba dialogSi
klaviaturidan, xolo dabegvris skala aseTia:

21. dawereT programa, romelic daiTvlis Tqvens mier Setanil
teqstSi (10 striqonamde) xmovani asoebis raodenobas cal-
calke.

22. aageT programa:

23. ciklSi (while) mimdevrobiT gaiTvale 10 produqtis
rentabeloba, Tu cnobilia maTi fasi da TviTRirebuleba.
24. ciklSi (while) mimdevrobiT gaiTvale 10 produqtis fasi,
Tu cnobilia maTi rentabeloba da TviTRirebuleba.
25. 10 SemTxvevisaTvis ciklSi programulad gamoTvaleT
kvadratuli gantolebis fesvebis kvadratebis jami.

26. aageT programa rekursiis gamoyenebiT da gaiTvaleT:

sum = 5! + 13! +23!

27. risTvis gamoiyeneba maCveneblebi (*) da misamarTebi (&) ?

28. gamoTvaleT Tqveni saxelis asoebis ASCII-kodebis jami.
29. aageT programa, romelic ekranze gamoitans mcire zomis
wiTeli feris fanjaras da mmarTveli klaviSebiT SesaZlebeli
iqneba misi gadaadgileba.

30. aageT programa, romelic ekranze gamoitans saSualo zomis
mwvane feris fanjaras da mmarTveli klaviSebiT SesaZlebeli
iqneba misi zomebis Secvla.

31. winaprocesoris direqtivebis (#define)gamoyenebiT dawereT
programa `ferTa~-monacvleobiT ciklSi (0-15).
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