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I I Tavi. II Tavi. II Tavi. II Tavi. II Tavi. C- enis rTuli konstruqciuli elementebienis rTuli konstruqciuli elementebienis rTuli konstruqciuli elementebienis rTuli konstruqciuli elementebienis rTuli konstruqciuli elementebi

1. masivebi1. masivebi1. masivebi1. masivebi1. masivebi

mesame Tavis dasawyisSi Cven mokled vaxseneT masivebi da

struqturebi, rogorc monacemTa kompleqsuri ti pebis

magaliTebi. axla ki detalurad ganvixiloT isini, vinaidan

maT daprogramebis Teoriasa da praqtikaSi udidesi roli

akisria.

masivimasivimasivimasivimasivi erTgvarovani cvladebis mniSvnelobaTa erTobliobaa,

romelsac aqvs unikaluri saxeli. masivi SeiZleba iyos erT,

or, sam da met ganzomilebiani. misi yvela elementi erTi

tipisaa. masivis elementi SeiZleba iyos isev masivi.

magaliTad, veqtori aris erTganzomilebiani masivi. igi

SeiZleba iyos mTelricxva (int Vect[100]), simbolur-striqonuli

(char Name[20]) an namdvilricxva (float Money[5] ).
organzomilebiania matrica int Mat[4][3], sadac 4-striqonebis,

3-svetebis raodenobaa. igi gamoisaxeba ase:

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

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

mniSvnelobebis miniWeba SesaZlebelia mis gamocxadebisTanave.

mag.: int days[12]={31,28,31,30,31,30,31,31,30,31};
rogorc vxedavT, aq aklia ori bolo mniSvneloba. aseT

SemTxvevaSi Sesabamis elementebs avtomaturad eniWebaT 0-

ovani mniSvneloba. anu, days[0]=31, . . . , days[10]=0, days[11]=0.
Tu mocemulia int days[]={1,3,7,9,8}, maSin elementTa raodenobas

avtomaturad daiTvlis kompilatori (am SemTxvevaSi gveqneba

days[5]).
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ganvixiloT programa ricxvebis SetaniT ciklis gamoyenebiT,

maTi ajamvisa da am ricxvebidan minimum-maqsimumis sapovnelad.

/* Pr_27.c    Masivi-1    Min-Max    */
#include <stdio.h>
#define N 10
main()
{
   int i, mas[N], Min, Max;
  float Sum, Average;
  clrscr();
   printf(“SeitaneT 10 ricxvi :\n”);
   for(i=0; i<N; i++)
        scanf(“%d”, &mas[i]);

   printf(“Setanilis Semowmeba :\n”);
   for(i=0; i<N; i++)
         printf(“%3d”, mas[i]);
   printf(“\n”);

   for(i=0, Sum=0.0; i<N; i++)
          Sum += mas[i];

 Average=Sum/N;
   printf(“jami=%.0f , saSualo=%.2f\n”, Sum, Average);
   /* — Min & Max — */
   for(Min=mas[0], i=1; i<N; i++)
       if(mas[i] < Min)

  Min=mas[i];
    for(Max=mas[0], i=1; i<N; i++)
       if(mas[i] > Max)

  Max=mas[i];
   printf(“Min=%d, Max=%d\n”, Min, Max);
   getch();
}
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striqonebis an simboloebis miniWeba masivze SesaZlebelia

 extern an static mexsierebis klasebiT. magaliTad,

static char Name[ ] = "Giorgi";    es igivea, rac:
static char Name[ ] = {'G', 'i', 'o', 'r', 'g', 'i', '\0'};
boloSi '\0' miuTiTebs, rom esaa striqoni.
masivis saxeli asrulebs maCveneblis rols masivis pirvel

elementze. Name da &Name[0] ekvivalenturi mniSvnelobebia.

*Name eTanadeba pirveli elementis mniSvnelobas, anu 'G'-s.
*(Name+1)=Name[1]='i' da a.S.

simboluri striqonebis Sesatanad gamoiyeneba gets(), xolo

gamosatanad puts();
striqonebis dasamuSavebeli funqciebi mravladaa C-enaSi.

isini moTavsebulia <string.h>, <stdlib.h>, <stdio.h>  failebSi.

ganvixiloT ramdenime sailustracio programa: ori striqonis

gadabma (28), striqonebis mowesrigebulad dalageba (29) da

sityvis Sebrunebulad wakiTxva (30).

/*Pr_28   strcat()  */
#include <stdio.h>
#define SIZE 80
main()
{
  static char flower[SIZE];
  static char add_str[]=” lamazi yvavilia !”;
  clrscr();
   puts(“kiTxva: romeli yvavili mogwons ?”);
  gets(flower);
  strcat(flower, add_str);  /* gadabmis Sedegi iwereba flower-Si */
  puts(flower);
 getch();
}
2.1 naxazze naCvenebia Sedegi.
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nax.2.1. ori striqonis gadabmis Sedegi

/*Pr_29.c    qsort()    */
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
char List[5][4]={“Lia”,”Eka”,”Ute”,”Tea”,”Ann”};
main()
{  int x;
   clrscr();
    puts("sortirebamde: ");
   for(x=0; x<5; x++)
          printf(“%s\n”, List[x]);
  qsort(&List, 5, sizeof(List[0]), strcmp); /*mowesrigebis funqcia*/
   puts(“sortirebis Semdeg:”);
   for(x=0; x<5; x++)
          printf(“%s\n”, List[x]);
   getch();
}
2.2 naxazze naCvenebia Sedegi.
/* Pr_30.c    Revers  */

nax.2.2.
alfabetiT
dalageba
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#include <stdio.h>
main()
{
 char word[25];
 clrscr();
 printf(“SemoitaneT sityva : “);
 scanf(“%s”, word);
 Revers(word);
 printf(“Sebrunebis Semdeg : %s\n”, word);
 getch();
}

 Revers(s)
   char s[];
  {
   int i,j, temp;
   for(i=0, j=strlen(s)-1; i<j; i++, j—)
     {
      temp=s[i];
      s[i]=s[j];
      s[j]=temp;
     }
  }

Sedegi naCvenebia 2.3 naxazze.

nax.2.3
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masivebis gamoyenebis klasikuri SemTxvevaa matricebTan
muSaoba. magaliTad organzomilebiani matricebis gadamravlebis
programa, romlis mTavar, sayuradRebo komponents Cadgmuli
for-ciklebi warmoadgens.
/* Pr_31.c  Matric-Multiple   */
#include <stdio.h>
#define M 3
#define N 4
#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];
        }
    }
    clrscr();
     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();
}Sedegebi naCvenebia 2.4. naxazze.

nax.2.4
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matricebTan muSaobis kargi magaliTia samucnobian
gantolebaTa sistemis amoxsna krameris wesiT, romelic cnobilia
determinantTa meTodis gamoyenebiT (samkuTxedis wesi).

davuSvaT mocemulia gantolebaTa sistema:

qvemoT mocemulia programis fragmenti, romelic gaiTvlis
determinantis (  ) mniSvnelobas, sadac rogorc viciT

/* Pr_32.c  Kramer-Determ     */
#include <stdio.h>
#define M 3
#define N 5
main()
{
  int a[M][N]={{ 1,2,3, 1,2}, /* bolo ori sveti pirveli ori svetia */

             { 2,3,4, 2,3},  /* xelovnurad damatebuli */
             {-3,4,5,-3,4}};

   int i,j,t, c1=1, c2=0, s1=0, s2=0;
   int vect[N]={0,1,2,0,1};
  clrscr();
   /* Setanil monacemTa kontroli */
  for(i=0; i<M; i++)
   {
    for(j=0; j<N-2; j++)
        printf(“%5d”, a[i][j]);
    printf(“\n”);
   }

/* svetebis indeqsebis veqtori */
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 /* matricis dadebiTi wevrebis gamoTvla */
 printf("\n");
 for(t=0; t<M; t++)
  {
   c1=1;
   for(i=0, j=t; i<M; i++,j++)
    {
     c1 *= a[i][vect[j]];
     printf(“%5d”, c1);
     s1 += c1;
     }
   printf(“\ns1=%d \n”, s1);
   getch();

   /* matricis uaryofiTi wevrebis gamoTvla */
   for(t=0; t<M; t++)
    {
      c2=1;
      for(i=M-1, j=t; i>=0; i—,j++)
       {c2 *= a[i][vect[j]];
         printf(“%5d”, c2);
         s2 +=c2;
        }
   printf(“\ns2 =%d \n”, s2);
   printf(“saboloo Sedegi : s=%d  \n”, s1-s2);
 getch();
}

Sedegebi asaxulia 2.5 naxazze.

nax.2.5

=s=s1- s2
/* x, y da z gamoiTvaleT
TviTon ! */
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bolo magaliTi eZRvneba n-ganzomilebiani matriciT
warmodgenili wrfiv gantolebaTa sistemis amoxsnas gausis
gamoricxvis meTodiT.

qvemoT mocemulia am programis teqsti, romelSic ganixileba
konkretuli magaliTi.
/* Pr_33.c    Gauss-Method    */
#include <stdio.h>
#define  N 4
main()
{  static float a[N][N][N+1]={ {{ 7.9,  5.6, 5.7,-7.2,  6.68},

                    { 8.5,-4.8, 0.8, 3.5,  9.95},
                    { 4.3, 4.2,-3.2, 9.3,  8.6 },
                    { 3.2,-1.4,-8.9, 3.3, 1.0 }} };

   static float vect[N][N+1];
   static float x[N];   /* ucnobebi */
   int i, j, k, t;
  clrscr();
  printf(“---------- sawyisi matrica ----------\n\n”);
   for(k=0,i=0; i<N; i++)
    { for(j=0; j<N+1; j++)
         printf(“%-10.4f”, a[k][i][j]);
     printf(“\n”);
   }
  /* — koeficientebis angariSi gausis mixedviT — */
   for(k=0, i=k; k<N; k++,i++)
    { /* 1 */
      printf(“biji-%d\n——————————\n”,k);
       for(j=k; j<N+1; j++)
           {  /* 2 */
             if(a[k][i][i] == 0)   /* 0-ze gayofis Tavidan acileba */

        printf(" /0 : ciklidan gamosvla \n");
              else {  /* 3 */

        vect[k][j]=a[k][i][j]/a[k][i][i];
         printf(“vect[%d][%d]=%-10.4f\n”, k, j, vect[k][j]);
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        if(j>k)
        { /* 4 */
          for(t=i+1; t<N; t++)
          {  /* 5 */
            a[k+1][t][j]=a[k][t][j] - a[k][t][k]*vect[k][j];
            printf("Rez->> a[%d][%d][%d]=%-10.4f \n",

                                                                  k+1, t, j, a[k+1][t][j]);
          }  /* 5 */
          printf("%d bijis dasasruli ———\n\n", k);
        }  /* 4 */

                } /* 3 */
              } /* 2 end for j */
         } /* 1  end for k */
      /* — ucnobebis angariSi gausis meTodiT — */
     printf("\n Results:\n=======================\n\n");
     for(k=N-1, j=N; k>=0; k—)
      { x[k]=vect[k][j] - x[j-1]*vect[k][j-1] –
                           x[j-2]*vect[k][j-2] -x[j-3]*vect[k][j-3];
         printf("\nx[%d]=%-10.4f\n", k,x[k]);
       } getch();
}    Sedegebi asaxulia 2.6 naxazze.

nax.2.6
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2. struqturebi2. struqturebi2. struqturebi2. struqturebi2. struqturebi

struqturastruqturastruqturastruqturastruqtura araerTgvarovani cvladebis mniSvnelobaTa

erTobliobaa, romelsac aqvs unikaluri saxeli. struqtura,

SeiZleba SevadaroT organzomilebian cxrils (Table), romelsac

eqneba svetebi (Columns) da striqonebi (Rows). svetis yvela

elementi erTi tipisaa, igi SeiZleba warmovidginoT rogorc

masivi. svetebi SeiZleba sxvadasxva tipisa iyos.

ganvixiloT dokumentis magaliTi "TanaSromelTa sia". misi

forma mocemulia qvemoT cxrilSi:

TanamSromelTa sia

g v a r i s a x el i T a na m d e b o b a x el f a s i k aT .#

g a b ed a va o m ar i d o c ent i 3 5 0 .0 0 9 4

gul u a d a vi T i a s i s t ent i 1 5 5 .0 0 9 4

CaCa ni Ze gu r a mi p r o f es o r i 4 5 0 .0 0 9 4

t o r Ci na va Zu k u b i z nes meni 1 5 0 0 .0 0 2 0 5

j a nel i Ze j a ni k o a s i s t ent i 2 0 0 .0 0 10 0

rogor SevqmnaT aseTi struqtura ?  C-enaSi amisaTvis
ori xerxi arsebobs:

1.   typedef struct {A,B,C}BTanamshromeli;
2. struct Tanamshromeli {A,B,C};
sadac A,B,C svetis (atributebis) dasaxelebebia.

programis teqsts eqneba aseTi saxe:

/* Pr_34.c  struct_1 */
#include <stdio.h>
#include <alloc.h>  /* mexsierebis marTvis h-faili*/
main()
{
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   typedef struct { char Gvari [15];
                           char Saxeli[10];
                           char Tanamd[10];
                           float Xelfasi;
                           int Katedr_N;} Tanamshromeli;
 Tanamshromeli *st;  /* st - maCvenebelia tipiT Tanamshromeli */
  st = (Tanamshromeli *) malloc(sizeof(Tanamshromeli));
               /* mexsierebis gamoyofa 15+10+10+4+2=41 baiti */
 strcpy(st->Gvari, “gabedava”);
 strcpy(st->Saxeli, “omari”);
 strcpy(st->Tanamd, “docenti”);
 st->Xelfasi = 350.00;
 st-> Katedr_N=94;
 clrscr();
 printf(“gv ari : %s \ns axeli : %s \nTan a mdebob a : %s \n
      xelfasi: %.2f \nkaTedr_N: %d”, st->Gvari, st->Saxeli,
           st->Tanamd, st->Xelfasi, st->Katedr_N);
 getch();
}

Sedegebi asaxulia 2.7 naxazze.

nax.2.7

 "->" specialuri operaciaa, romliTac mimarTva xdeba

struqturis elementze. strcpy(st->Gvari, “gabedava”)
gamosaxuleba, magaliTad, miniWebis (=) funqcias asrulebs
striqonuli cvladebisaTvis. ricxviT cvladebs is ar sWirdeba.
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amgvarad, struqturebTan muSaobisas sami ZiriTadi sakiTxi
gamoikveTeba:

1 - struqturis formis, anu Sablonis gansazRvra;
2 - struqturis saxelisa da cvladebis gamocxadeba;
3 - cvladebze mimarTva maTi mniSvnelobebis misaRebad.
axla ganvixiloT struqturis agebis alternatiuli

variantis programa.
/* Pr_35.c  struct_2 */
#include <stdio.h>
#define Max 15
#define Min 10
struct Tanamshromeli {
      char Gvari [15];
      char Saxeli[10];
      char Tanamd[10];
      float Xelfasi;

int Katedr_N; };
main()
{
   struct Tanamshromeli Person;
    /* Person - obieqtia tipiT Tanamshromeli */

   printf(“gvari : “);  gets(Person.Gvari);
   printf(“saxeli : “); gets(Person.Saxeli);
   printf(“Tanamdeboba : “);  gets(Person.Tanamd);
   printf(“xelfasi : “); scanf(“%f”, &Person.Xelfasi);
   printf(“kaTedr_N : “); scanf(“%d”, &Person.Katedr_N);

   printf(“\nTanamshromeli:\n————————\n”);
  printf(“%s %s aris N%d kaTedris %s \nda aqvs %.2f Lari
           xelfasi\n”, Person.Saxeli, Person.Gvari,
           Person.Katedr_N,Person.Tanamd, Person.Xelfasi);
  getch();
}

Sedegebi asaxulia 2.8 naxazze.
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nax.2.8

am SemTxvevaSi Cven struqturuli - Tanamshromeli tipiT
aRvwereT obieqti Person (cvladi da ara maCvenebeli, ix. *st
wina programaSi). amitomac SemdgomSi gamoiyeneba Person-is
atributebze mimarTva " . " - iT da ara " -> " -iT. es kargad
unda davimaxsovroT, vinaidan gamoiyeneba xSirad da Secdomebis
statistikac aq maRalia.

axla gavarTuloT programa da davsvaT amocana ara erTi,
aramed ramdenime striqonis Sesatanad struqturaSi. amasTanave
davayenoT iseTi sasignalo kodi, romlis arCeviTac Sewydeba
striqonebis Setanis procesi.

davuSvaT, unda SevitanoT monacemebi wignebis Sesaxeb: maTi
avtorebis, dasaxelebebis, gamocemis adgilisa da wlebis, fasebis
miTiTebiT. qvemoT mocemulia programis teqsti.
/* Pr_36.c  struct_3   Books */
#include <stdio.h>
#define MAXTIT 40   /* wignis dasaxelebis maqs. sigrZe */
#define MAXAUT 40   /* avtorTa gvarebis maqs. sigrZe */
#define MAXBKS 100  /* wignebis raodenoba */
#define STOP ""     /* damTavreba ENTER-iT */
struct  book {
      char Title[MAXTIT];
     char Author[MAXAUT];
     char City[18];
     char Year[4];
     float Price;    };
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main()
{
 struct book libry[MAXBKS];
    int i, count = 0;
    printf(“Book’s Title : \n”);
    printf(“press <Enter> if the End : \n”);
    while (strcmp(gets(libry[count].Title), STOP) !=  0 &&
                                                                        count<MAXBKS)
       {
         printf(“Author: “);
         gets(libry[count].Author);
         printf(“City: “);
         gets(libry[count].City);
         printf(“Year: “);
         gets(libry[count].Year);
         printf(“Price : “);
         scanf(“%f”, &libry[count++].Price);

         while(getchar() != ‘\n’);  /* Setanis striqonis gawmenda */
         if (count < MAXBKS)
            printf(“get the next book’s title : \n”);
       } /* end while */

    printf(“List of books : \n--------------------\n”);
    for (i=0; i < count; i++)
       printf(“%s, %s, %s-%s, %.2f \n”,
                                 libry[i].Title,
                                 libry[i].Author,
                                 libry[i].City,
                                libry[i].Year,
                                libry[i].Price);
}

Sedegebi asaxulia 2.9 naxazze.
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nax.2.9

rogorc aRvniSneT, struqturis elementebze mimarTva
SeiZleba indeqsis gamoyenebiT. magaliTad, me-n wignisaTvis
saTauris miReba xdeba ase:  libry[n].Title;.

SesaZlebelia agreTve Semdegi konstruqciebis gamoyeneba:
gets(libry[i].Title);
scanf("%f", &libry[i].Price);    da a.S.
gamosaxuleba  libry[i].Title[j]  miuTiTebs  i-uri wignis

dasaxelebaSi  j-uri poziciis (simbolos) mniSvnelobas.
C-enaSi gamoiyeneba agreTve struqturebis ufro rTuli

SemTxvevebic [1]. amjerad Cven maT ar ganvixilavT.
36-e programiT Cven SevitaneT striqonebi 100-mde wignisa,

magram maTi damaxsovreba diskoze ar xdeba. e.i. programis

damTavrebisTanave ikargeba yvelaferi. es rom ar moxdes, saWiroa

failebis gamoyneba. gavecnoT am mniSvnelovan Temas.
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 3. failebi3. failebi3. failebi3. failebi3. failebi

monacemTa faili monacemTa faili monacemTa faili monacemTa faili monacemTa faili aris saxelminiWebuli, diskur

mexsierebaSi damoukideblad moTavsebuli, winaswar

gansazRvruli struqturis mqone monacemTa agregatuli

erToblioba.

C-enis <stdio.h> saTavo-failiSi gansazRvrulia

standartulad `failis~-tipi: FILE. Cven aq mas detalurad

ar SevexebiT, mxolod aRvniSnavT misi gamoyenebis saSualebas.

failebis gamocxadebisas unda daiweros, magaliTad,

FILE *file_1, *file_2;
es niSnavs, rom *file_1 da *file_2  aris failis tipis maCveneblebi,

romlebzec momavalSi mimagrebul iqneba monacemTa failebi.

ganvixiloT failebis gaxsnis fopen(), daxurvis fclose(), wakiTxvis
fscanf(), Caweris fprintf(), Zebnis fseek() da sxv. funqciebis
gamoyenebis magaliTebi.

failis gaxsnis funqcias fopen("file_name", "p"), ori argumenti
aqvs. pirveli failis saxeli, romelic aqtiur direqtoriaSi

(folder) moiZebneba, da meore, ofcia p am failis parametrisaTvis:

p={r-wakiTxva, w-Cawera, a-damateba boloSi, t-teqsturi}.
failis daxurvisas mieTiTeba maCveneblis saxeli:

fclose(*file_1);
ganvixiloT pirveli programis teqsti, romelic muSaobs

monacemTa failTan "test-2003". amisaTvis winaswar SevqmnaT

Cvens direqtoriaSi es faili, davuSvaT teqsturi tipuri

gafarToebis gareSe (an SevqmnaT Cveulebrivi test-2003.txt faili

Notepad-Si).
 /* Pr-37.c      file_1  fopen(), fclose() */

#include <stdio.h>
main()
{
 FILE *in;    /* pointer for file*/
 int ch;
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   /* failis gaxsna wasakiTxad misi arsebobis SemowmebiT  */
  if ((in=fopen(“test”, “r”)) != NULL ) /*test-faili miemagreba in-s*/
   {
    while ( (ch = getc(in)) != EOF )      /*  simbolos miReba in - dan */
          putc(ch, stdout); /* simbolos gamotana ekranze */
    fclose(in);
    }
  else
    printf(“ver gaixsna faili \”test\”.\n”);
 getch();
}

Sedegebi asaxulia 2.10 naxazze.

nax.2.10

axla ganvixiloT SemTxveva, rodesac "new-test"-failis
gaxsnisa da misi informaciis (Year) operatiul mexsierebaSi
gadmotanis Semdeg unda davamatoT axali striqonuli monacemebi
programidan da CavweroT diskoze axal "test-2"-failSi.
/* Pr_38.c   file_2.c   fscanf(),  fprintf() */
#include <stdio.h>
main()
{
 FILE *fi;
 int Year;
 fi = fopen(“new-test”, “r”);
 /* new-test failidan gadmoiwereba mniSvneloba Year cvladSi */
 fscanf( fi, “%d”, &Year);
 fclose(fi);
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/* ixsneba axali test-2 faili damatebaze */
 fi = fopen(“test-2”, “a”);
 fprintf( fi, “in test-2: Germany-Georgien: %d \n”, Year);
 fclose(fi);
}

nax.2.11

monacemi "2003" new-test failidan gadmova fscanf()-iT cvladSi
&Year,  Semdeg gaixsneba faili test-2  da striqoni “in test-2:
Germany-Georgien:" damatebuli Year-mniSvnelobiT  fprintf()
funqciiT daemateba test-2 -s boloSi.'Sedegebi asaxulia 2.11
naxazze.

failebSi Zebnis proceduris Sesasruleblad iyeneben fseek()
funqcias, romlis sintaksi Semdegia:

fseek(*file_point, index, p) ,   sadac
*file_point - failis *maCvenebelia;



22

index - failSi moZraobis argumentia ("+" - win, "-" - ukan);
p - argumentia Zebnis sawyisi wertilis dasadgenad, mag., 0-
failis dasawyisidan, 1-mimdinare poziciidan, 2-failis bolodan.

ganvixiloT teqsturi failis damuSavebis C-programa. misi
Sesabamisi .exe-faili moiTxovs main()-Si argumentad
dasamuSavebeli failis saxelis miTiTebas. frCxilebSi Tavsdeba
ori argumenti: number - akontrolebs situacias, aris Tu ara
miTiTebuli failis saxeli (Tu araa, maSin gamoaqvs Setyobineba),
da names - monacemTa failis saxeli, romelic iZebneba miTiTebul
direqtoriaSi (an im direqtoriaSia, sadac .exe failia).
/* Pr_39.c  file_3  fseek()   */
#include <stdio.h>
main(int number, char *names[])
{ FILE *fp;
   long i = 0L;
   if ( number < 2 )
      puts (“saWiroa failis saxeli argumentad !\n”);
    else
      {
       if ((fp = fopen(names[1], “r”)) == 0)

 printf(“ver gavxseni %s.\n”, names[1]);
else
  { int a=0;

             char b;
     while (fseek(fp, i++, 0) == a)
      {
        b = putchar(getc(fp));
        if (b == EOF)

  a = 2;
      }
    fclose(fp);
  }

     }
 getch();
 }
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programis asamuSaveblad brZanebis striqonSi (ix. nax.2.12
pirveli striqoni) Cawerilioa exe-programis saxeli da Semdeg,
me-2 parametrad dasamuSavebeli monacemTa faili, bolos Enter.

nax.2.12

test-failSi Cawerili striqonebi (teqsti) mTlianad
gamoitaneba, vinaidan Zebnis fseek() funqciaSi miTiTebulia
i++ biji, rac niSnavs yvela simbolos gavlas.

Tu biji iqneboda sxva, magaliTad, i +=5, maSin programa
SedegSi gamoitanda yovel me-5 simbolos (6,11,16 da a.S).

axla ganvixiloT ramdenime modulisagan Semdgari klasikuri
programis magaliTi, romelsac monacemTa failis teqsti
gadahyavs mTavrul an striqonul simboloebSi.
/* Pr_40.c   file_4  Up <==> Low */
#include <stdio.h>
#include <ctype.h>
#define UPPER 1
#define LOWER 0
main()
{ int par;
  /* sawyisi da saSedego failTa saxelebi */
  char file1[14], file2[14];
  par = choose();
  getch();
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  /* failTa saxelebis miReba */
  getfiles(file1, file2);
  getch();
  /* gardaqmnis procedura */
  conv(file1, file2, par);
  getch();
}

choose()
{
  int ch;
  printf(“SeitaneT U, Tu mTavruli teqsti gnebavT \n”);
  printf(“an SeitaneT L, Tu striqonuli \n”);
  while ((ch=getchar()) != ‘U’ && ch != ‘u’ && ch != ‘L’ && ch  !=’l’);
      printf(“SeitaneT U an L ! \n”);
 while (getchar() != ‘\n’)
       ;    /* Camoacilebs axali striqonis simbolos ‘\n’ boloSi */
 if  (ch == ‘U’ || ch == ‘u’)
    {
     printf(“Ok! didi asoebis registri \n“);
     return(UPPER);
    }
   else
    {
     printf(“Ok! patara asoebis registri \n“);
     return(LOWER);
    }
}

getfiles(char *name1, char *name2)
{
 printf(“romeli failis gardaqmna gnebavT ? \n”);
 gets(name1);
 printf(“esaa \” %s\”. \n”, name1);
 printf(“axali saSedego failis saxeli aris ?\n”);
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 while(strcmp(gets(name2), name1) == NULL)
     printf(“SearCieT sxva saxeli \n”);

  printf(“Tqveni gamomavali failia \”%s\”.\n”, name2);
}

conv(char *name1, char *name2, int par)
{
 FILE *f1, *f2;
 int ch;
 if ( (f1 = fopen(name1, “r”)) == NULL)
      printf(“ver vxsni %s-s. \n”, name1);
   else
     {
      puts(“procesis dawyeba !”);
      f2 = fopen(name2, “w”);
      while((ch = getc(f1)) != EOF)

{
 if (par == UPPER)
     ch = islower(ch) ? toupper(ch) : ch;
  else
     ch = isupper(ch) ? tolower(ch) : ch;

         putc(ch, f2);
}

    fclose(f2);
    fclose(f1);
    puts(“the End !”);
     }
}

am programaSi sawyis failad miTiTebulia name_1="test",
xolo gamomaval failis saxelad name_2="test_UP". orive
failis teqstebi moTavsebulia 2.13 da 2.15 naxazebze, xolo
dialoguri procesis aRwera naCvenebia 2.14 naxazze.
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nax.2.13

nax.2.14

nax.2.15
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4. masivebis, struqturebisa da4. masivebis, struqturebisa da4. masivebis, struqturebisa da4. masivebis, struqturebisa da4. masivebis, struqturebisa da

failebis erToblivi gamoyenebafailebis erToblivi gamoyenebafailebis erToblivi gamoyenebafailebis erToblivi gamoyenebafailebis erToblivi gamoyeneba

monacemTa faili Cven SeiZleba ganvixiloT rogorc garkveuli

struqturis mqone organzomilebiani cxrili (Table), romelsac

aqvs svetebi (velebi, atributebi) da striqonebi (Canawerebi).

TiToeuli veli erTgvarovani monacemebia, e.i. masivia. magaliTad,

gvarebi, Tanamdebobebi, akad-jgufebis-# da a.S.

CanaweriCanaweriCanaweriCanaweriCanaweri aris logikurad dakavSirebuli velebis jgufi.

"logikurad dakavSireba" swored garkveul struqturas
gulisxmobs. faili (cxrili)faili (cxrili)faili (cxrili)faili (cxrili)faili (cxrili) aris dakavSirebul CanawerTa
jgufi. monacemTa baza monacemTa baza monacemTa baza monacemTa baza monacemTa baza aris dakavSirebul failTa (cxrilebis)
jgufi. programebis jgufs, romelTa daniSnulebaa monacemTa
bazebis Seqmna da marTva, monacemTa bazebis marTvis sistemas
uwodeben (mbmsmbmsmbmsmbmsmbms).

magaliTad, universitetis yovel students failSi
studenti eqneba erTi Canaweri. magram studentTa ricxvi
SeiZleba iyos 20 000 an meti. an Tbilisis mosaxleobis
aRweris monacemTa baza, romelSic 1000000-ze meti adamiania
aRricxuli da a.S. aseTi tipis sistemebSi dgeba problema
failebis efeqturad organizebisaTvis, anu informaciis
struqturirebis xarjze mexsierebis racionaluri gamoyenebisa
da saWiro monacemebis swrafi moZebnisaTvis.

C/C++-enebs ar gaaCnia specialuri instrumenti (mbmsmbmsmbmsmbmsmbms),
amitom TviT momxmarebels uxdeba failebis Seqmnisa da maTTan
muSaobis programebis dawera.

firma Borland-ma C++-enas daamata es saSualeba da amJamad
Borland C++ Builder da Borland Delphi-s programul paketebSi
SesaZlebelia monacemTa bazebTan Tanamedrove xerxebiT muSaoba.
am sistemebSi gamoiyeneba rogorc lokalur bazebTan (dBase,
Paradox), aseve ganawilebul bazebTan (InterBase) klient-server
arqiteqturiT muSaobis saSualebani. es ukanaskneli iseTive
rangis sistemaa, rogoricaa Oracle, SQL-Server, SyBase da sxv.

klasikuri meTodebidan Cven ganvixilavT monacemTa failebis
mimdevrobiTi da pirdapiri mimarTvis organizebis xerxebs.
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 4.1. mimdevrobiTi mimarTvis4.1. mimdevrobiTi mimarTvis4.1. mimdevrobiTi mimarTvis4.1. mimdevrobiTi mimarTvis4.1. mimdevrobiTi mimarTvis

failebis agebafailebis agebafailebis agebafailebis agebafailebis ageba

mimdevrobiT failebSi Canawerebi moTavsebulia erTmaneTis
mimarT mowesrigebulad garkveuli gasaRebiT. magaliTad,
universitetis buxhalteriaSi esaa TanamSromlis nomeri
(satabelo #), romelic unikaluria TiToeuli muSakisaTvis.
kadrebis ganyofilebas igive faili mowesrigebuli aqvs
alfabetiT kaTedrebisa da laboratoriebis Sesabamisad da
a.S.

ganvixiloT sailustracio programa, romlis daniSnulebaa
Seqmnas struqturirebuli faili leqtorTa finansuri
mdgomareobis Sesaxeb universitetis salaroSi. am failSi
Canawerebis Setana da ganlageba unda iyos mimdevrobiTi,
leqtoris nomris Sesabamisi Nom-atributis mixedviT.
/*Pr_41.c create the Sequential file */
#include <stdio.h>
#include <conio.h>
main()
{ int Nom;  char Name[20]; float Money;
  FILE *p;
  clrscr();
              /* aq mieTiTeba gza failamde */
 if((p=fopen(“c:\\tc\\d1\\data\\Lectors.dat”, “w”)) == NULL)
  printf(“File not found \n”);
 else
 { printf(“Input Nomer, Name, Money\nor EOF wenn END\n? : “);
    scanf(“%d%s%f”, &Nom, Name, &Money);
  while(!feof(stdin))
  { fprintf(p, “%d %s %.2f\n”, Nom, Name, Money);
     printf(“? : “);
     scanf(“%d%s%f”, &Nom, Name, &Money);
  }
  fclose(p);
  }
}
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Tavidan Data direqtoriaSi SeiZleba ar arsebobdes Lectors.dat
faili. igi avtomaturad Seiqmneba fopen() funqciiT da mzad
iqneba striqonebis Casawerad (" w " - ofcia). Tu arsebobs es
faili winaswar, maSin misi Zveli Canawerebi waiSleba.

programa moiTxovs momxmareblidan Nom, Name da Money
atribetebis mniSvnelobebis Setanas dialogSi.

Sedegebi asaxulia 2.16 naxazze.

41-e programis Sedegebi Lectors.dat failisaTvis aq
gamotanilia NotePad-is daxmarebiT.

axla davuSvaT, rom saWiroa aRniSnuli failis programulad
wakiTxva. e.i. unda daiweros C-funqcia, romelic gaxsnis da
mimdevrobiT waikiTxavs mis Canawerebs. es programa
warmodegenilia qvemoT.
/*Pr_42.c Sequential fscanf() */
#include <stdio.h>
#include <conio.h>
main()
{
  int Nom;
  char Name[20];
  float Money;
  FILE *p;
  clrscr();

nax.2.16



30

 if((p=fopen(“c:\\tc\\d1\\data\\Lectors.dat”, “r”)) == NULL)
  printf(“Gibt’s kein File\n”);
 else
 {
  printf("Results for file Lectors.dat \n");
  printf(“%-10s%-13s%s\n”, “Nomer”, “Name”, “Money”);
  fscanf(p, “%d%s%f”, &Nom, Name, &Money);
  while(!feof(p))
   {
     printf(“%-10d%-13s%7.2f\n”, Nom, Name, Money);
     fscanf(p, “%d%s%f”, &Nom, Name, &Money);
   }
  fclose(p);
  }
  getch();
}

am programaSi faili Lectors.dat ixsneba wakiTxvis statusiT
( “ r ”). Semdeg fscanf() funqciiT fizikurad pirveli Canaweris
samive atributis mniSvneloba diskidan gadmoiwereba (waikiTxeba)
operatiul mexsierebis cvladebSi misamarTebiT:   &Nom,
Name, &Money. ekranze asaxuli iqneba es Sedegebi.

faili SeiZleba Seicavdes bevr Canawers da masSi monacemebis
amorCeva garTulebuli iqneba. aseT dros saWiroa specialuri

nax.2.17
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programis damuSaveba, romelic saZebni kriteriumiT (Cvens
SemTxvevaSi menius punqtis nomeri) amoirCevs failidan
leqtorTa Sesabamis mTlian striqonebs da gamoitans ekranze.
43-e programis teqsti dialoguri proceduriT (meniuTi)
mocemulia qvemoT.
/*Pr_43.c  Information output */
#include <stdio.h>
#include <conio.h>
main()
{ int N, Nom;
  float Money;
  char Name[20];
  FILE *p;
  clrscr();
  if((p=fopen(“c:\\tc\\d1\\data\\Lectors.dat”, “r”))== NULL)
     printf(“Kein File ist geoffnet !\n”);
   else
    {         /*---------- meniu ----------- */
     printf( “1 - mit Zero (0)  Money\n”

     “2 - mit Kredit (-) Money\n”
     “3 - mit Debit (+) Money\n”
     “4 - End Seances\n”
     “Input N: “);    /* airCieT punqti */

     scanf(“%d”, &N);
     while(N != 4)
      {fscanf(p, “%d%s%f”, &Nom, Name, &Money);
        switch(N)

{
 case 1:  /* leqtorebi 0-ovani TanxiT */
      printf(“\nNom mit Zero Money: \n”);
      while(!feof(p))   /* yvela Canaweris gadasinjva */
        { if(Money==0)   /* Tu 0-a, maSin daibeWdeba */

  printf(“%-10d%-13s%7.2f\n”, Nom,Name,Money);
         fscanf(p, “%d%s%f”, &Nom, Name, &Money);
        }    break;
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 case 2: /* Tu leqtors uaryofiTi balansi aqvs */
      printf(“\nNom mit Kredit Money: \n”);
      while(!feof(p))
      {
       if(Money < 0)

 printf(“%-10d%-13s%7.2f\n”, Nom,Name,Money);

       fscanf(p, “%d%s%f”, &Nom, Name, &Money);
      }
       break;
 case 3: /* Tu leqtors dadebiTi balansi aqvs */
      printf(“\nNom mit Debit Money: \n”);
      while(!feof(p))
      {
       if(Money > 0)

 printf(“%-10d%-13s%7.2f\n”, Nom,Name,Money);

       fscanf(p, “%d%s%f”, &Nom, Name, &Money);
      }
       break;
}

     rewind(p);  /* failis pirvel Canawerze gadasvla */
      printf(“\n? “);
     scanf(“%d”, &N);
    }
   printf(“End Seances\n”);
   fclose(p);
  }
}

Sedegebi asaxulia 2.18 naxazze.
meniuSi SemoTavazebulia sami SemTxveva da erTi dasasruli.

Tu leqtors Tavis angariSze ara aqvs Tanxa, maSin mas Seesabameba
0-ovani balansi, e.i. menius 1-eli punqti. aseTia erTi Canaweri:
burZgla. uaryofiTi balansis angariSiT me-2 punqtia da
Canawerebic Sesabamisia amorCeuli: kakulia da rurua.
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nax.2.18

aseT sistemisaTvis (programebi 41, 42 da 43) ukeTesia

aigos mTavari menius programa, romelSic gaerTiandeba samive

ganxiluli funqcia: failis Seqmna da monacemTa Setana, failis

wakiTxva da monacemTa Canawerebis naxva (mTlianad), da bolos,

Canawerebis dajgufeba garkveuli wesiT da Sedegebis gamotana

ekranze.D

mimdevrobiTi organizaciis gamoyenebisas Canawerebi fizikurad

ganlagebulia maTi manqanaSi Setanis mimdevrobiT. amitomac aq

leqtoris nomris mniSvneloba ar asrulebs mowesrigebis

funqcias. aseTi sakiTxi wydeba momdevno paragrafSi.
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M4.2. pirdapiri mimarTvis failebis4.2. pirdapiri mimarTvis failebis4.2. pirdapiri mimarTvis failebis4.2. pirdapiri mimarTvis failebis4.2. pirdapiri mimarTvis failebis

daproeqteba da agebadaproeqteba da agebadaproeqteba da agebadaproeqteba da agebadaproeqteba da ageba

monacemTa Canawerebis swrafad mosaZebnad da dasamuSaveblad
gamoiyeneba pirdapiri mimarTvis failebi. aseT failebSi
Canawerebi erTnairi sigrZisaa da SesaZlebelia maTi adgilmde-
bareobis swrafi gaTvla, romelic Canaweris gasaRebis funqciaa.

aseT meTods didi mniSvneloba aqvs drois realur reJimSi
momuSave kompiuterul sistemebSi, rogoricaa magaliTad,
bileTebis dajavSnis sistema, sabanko angariSebis kontrolis
sistema, did sawarmoebsa da savaWro centrebSi produqciis
aRricxvisa da marTvis sistema da a.S.

pirdapiri mimarTvis failebSi SesaZlebelia axali Canawerebis
Camateba mowesrigebis kriteriumebis gaTvaliswinebiT, yovelgvari
zedmeti procedurebis gareSe, rasac adgili hqonda mimdevrobiT
failebSi.

mimdevrobiT failebSi Canawerebis wasakiTxad da Casawerad
gamoiyeneba, rogorc aRiniSna, fscanf()  da fprintf() funqciebi.
pirdapiri mimarTvisaSi ki am mizniT gamoiyeneba fread() da
fwrite() funqciebi. maT aqvT Semdegi sintaksi:

fwrite(struct STRUCT Object, sizeof(struct STRUCT), n, *fp),
fread (struct STRUCT Object, sizeof(struct STRUCT), n, *fp).

konkretuli magaliTi SeiZleba davazustoT momdevno
programebSi, romlebic eZRvneba `leqtorTa finansuri
danazogebis~ pirdapiri mimarTvis LectCred.dat-failis Seqmnas
LectorData struqturiT.
/*Pr_44.c create file with Directe Access */
#include <stdio.h>
#include <conio.h>
struct LectorData {
       int Nom;
       char lastName[15];
       char firstName[10];
       float Money;  };
main()
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{
  int i;
  struct LectorData blankLector = {0,””,””,0.0};
  FILE *p;
  clrscr();
  if((p=fopen(“C:\\TC\\D1\\DATA\\LectCred.dat”, “w”))==NULL)
    printf(“Kein File geoffnet !”);
  else
   {
    for(i=1; i<100; i++)
      fwrite(&blankLector, sizeof(struct LectorData), 1, p);

    fclose(p);
   }
}

amjerad C:\TC\D1\DATA katalogSi Seiqmna stuqturirebuli
carieli faili (monacemebis gareSe). struqtura gansazRvrulia
struct LectorData operatoriT, xolo failis Canaweris
(striqonis) anu obieqtis saxelia blankLector. es ukanaskneli
sawyisi nulovani mniSvnelobebiT Seivseba. ciklSi
gaTvaliswinebulia 100-mde Canaweris arseboba.

 fwrite() da fread() funqciebi gamoiyeneba Sesabamisad
monacemebis Casawerad operatiuli mexsierebidan vinCesterze
da piriqiT, magnituri diskodan operatiulSi. maTi mesame
argumenti (n=1) aris masivis elementebis raodenoba, romelic
Caweril (diskze) an wakiTxul (diskidan) unda iqnes am operaciis
Sesrulebisas.

momdevno, 45-e programa axorcielebs wina programiT Seqmnili
pirdapiri mimarTvis LectCred.dat-failSi monacemebis Setanas.
procesi dialoguria da momxmarebeli pasuxobs manqanis
moTxovnebs. jer Seitaneba leqtoris nomeri (Nom), romelic
unikaluri unda iyos (ar SeiZleba arsebobdes ori leqtoris
erTidaigive angariSis nomeri). Semdeg Seitaneba gvari, saxeli
da bolos Tanxis odenoba ("-" iT aRiniSneba krediti).
/*Pr_45.c write in file with directe access */
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#include <stdio.h>
#include <conio.h>
struct LectorData {
       int Nom;
       char LastName[15];
       char FirstName[10];
       float Money;
    };
main()
{  FILE *p;
   struct LectorData Lector;
   clrscr();
    if((p=fopen(“C:\\TC\\D1\\DATA\\LectCred.dat”, “r+”))==NULL)
       printf(“Kein File geoffnet !”);
    else
     {
        printf(“Input Nom :”

   “1 bis 100, 0 if end \n”);
      scanf(“%d”, &Lector.Nom);
      while(Lector.Nom != 0)
       { printf(“Input LastName, FirstName, Money\n? “);
       scanf(“%s%s%f”, &Lector.LastName, &Lector.FirstName,
                                                                           &Lector.Money);
     fseek(p, (Lector.Nom-1)*sizeof(struct LectorData), SEEK_SET);
       fwrite(&Lector, sizeof(struct LectorData), 1, p);
        printf(“Input Nom : “);
      scanf("%d", &Lector.Nom);
      }
    fclose(p);
   }
 }

am programaSi gamoyenebulia fseek() funqcia, romlis
daniSnulebaa kursoris poziciis dayeneba failis CanawerebSi,
ris Se mdeg ac xorcieldeb a C awera .   kursoris
pozicionirebisaTvis aq gamoyenebulia formula:
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(Lector.Nom-1)*sizeof(struct LectorData),
romelic gvaZlevs wanacvlebis mniSvnelobas failis
dasawyisidan (amaze miuTiTebs simboluri konstanta SEEK_SET).
Tu mis nacvlad aris SEEK_END, maSin pozicionireba xdeba
failis bolodan, xolo Tu SEEK_CUR, maSin kursoris
poziciidan.

avamuSavoT programa da dialogSi SevitanoT ramdenime
striqoni. damTavrebis SemTxvevaSi nomrisTvis SevitanoT 0.

programa Seinaxavs monacemebs diskze, daxuravs fails da
daasrulebs muSaobas.

axla ganvixiloT 46-e programis teqsti, romelic waikiTxavs
Cvens mier Seqmnil Canawerebs pirdapiri mimarTvis failidan
da gamoitans ekranze.
/*Pr_46.c fread from file with directe access */
#include <stdio.h>
#include <conio.h>
struct LectorData {
         int Nom;
        char LastName[15];
        char FirstName[10];
         float Money;
    };
main()
{
  FILE *p;
  struct LectorData Lector;
  clrscr();

   if((p=fopen(“C:\\TC\\D1\\DATA\\LectCred.dat”, “r+”))==NULL)
       printf(“Kein File geoffnet !”);
  else
    {
       printf(“%-6s%-16s%-11s%-10s\n”,”Nomer”, “LastName”,

   “FirstName”, “Money”);
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    while(!feof(p))
      {
       fread(&Lector, sizeof(struct LectorData), 1, p);
       if(Lector.Nom != 0)

  printf(“%-6d%-16s%-11s%-10.2f\n”,
     Lector.Nom, Lector.LastName,
     Lector.FirstName, Lector.Money);

      }
     }
    fclose(p);
 getch();
}

programis muSaobis Sedegebi mocemulia 2.19 naxazze.
striqonebis Setanisas dialogSi araa savaldebulo

leqtoris nomris mimdevrobis dacva. rogorc vxedavT, Canawerebi
dalagebulia am nomrebis zrdadobiT.

imisaTvis, rom SeiZlebodes axali Canawerebis damateba,
arsebulis koreqtireba an waSla, saWiroa specialuri
procedurebis damuSaveba da axali programis dawera. 47-e
programa asrulebs aRniSnul funqciebs.
/*Pr_47.c updating file with directe access */

nax.2.19
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#include <stdio.h>
#include <conio.h>
struct LectorData {
       int Nom;
      char LastName[15];
       char FirstName[10];
        float Money;
    };
  int enterChoice(void);
  void textFile(FILE *);
  void updateRecord(FILE *);
  void newRecord(FILE *);
  void deleteRecord(FILE *);

main()
{
  FILE *p;
  int choice;
  clrscr();
   if((p=fopen(“C:\\TC\\D1\\DATA\\LectCred.dat”, “r+”))==NULL)
      printf(“Kein File geoffnet !”);
  else
    {
    while ((choice = enterChoice()) != 5)
      {
       switch(choice)

{
 case 1:
           textFile(p);
          break;
 case 2:
           updateRecord(p);
           break;

 case 3:
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          newRecord(p);
          break;
 case 4:
          deleteRecord(p);
          break;
}

       }
    }
   fclose(p);
 }

 void textFile(FILE *readPtr)
  {
   FILE *writePtr;
   struct LectorData Lector;
   int C_N=0;
   clrscr();
   if((writePtr=fopen(“C:\\TC\\D1\\DATA\\Angarishi.txt”, “w”))
                                                                                         ==NULL)
      printf(“Kein File geoffnet !”);
  else
   {rewind(readPtr);
      fprintf(writePtr, “%-6s%-16s%-11s%-10s\n”,

       “Nomer”, “LastName”,”FirstName”, “Money”);
    while(!feof(readPtr))
      {fread(&Lector, sizeof(struct LectorData), 1, readPtr);
       if(Lector.Nom != 0 && Lector.Nom != C_N)

   fprintf(writePtr, «%-6d%-16s%-11s%10.2f\n»,  Lector.Nom,
                      Lector.LastName, Lector.FirstName, Lector.Money);
       }
     C_N=Lector.Nom;
     }
    fclose(writePtr);
}
 void updateRecord(FILE *p)
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  {
   int N;
   float transaction;
   struct LectorData Lector;
   clrscr();
    printf(“Input N to update (1 bis 100) : “);
   scanf(“%d”, &N);
   fseek(p, (N-1)*sizeof(struct LectorData), SEEK_SET);
   fread(&Lector,sizeof(struct LectorData), 1, p);
   if(Lector.Nom==0)
      printf(“Angarishis# - %d hat keine Information.\n”, N);
    else
     {
      printf(“%-6d%-16s%-11s%10.2f\n”,

     Lector.Nom, Lector.LastName,
     Lector.FirstName, Lector.Money);

      printf(“Enter chrge (+) oder payment (-) : “);
      scanf(“%f”, &transaction);
      Lector.Money += transaction;
      printf(“%-6d%-16s%-11s%10.2f\n”,

     Lector.Nom, Lector.LastName,
     Lector.FirstName, Lector.Money);

      fseek(p, (N-1)*sizeof(struct LectorData), SEEK_SET);
   fwrite(&Lector,sizeof(struct LectorData), 1, p);
 }
}

 void deleteRecord(FILE *p)
  {
   struct LectorData Lector, blankLector={0,””, “”, 0};
   int accN;
   clrscr();
   printf(“Input accN to delete (1 bis 100) : “);
   scanf(“%d”, &accN);
   fseek(p, (accN-1)*sizeof(struct LectorData), SEEK_SET);
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   fread(&Lector,sizeof(struct LectorData), 1, p);
   if(Lector.Nom==0)
       printf(“Angarishis-# %d existiert nicht.\n”, accN);
    else
     {
       fseek(p, (accN-1)*sizeof(struct LectorData), SEEK_SET);
        fwrite(&blankLector,sizeof(struct LectorData), 1, p);
     }
}

    void newRecord(FILE *p)
    {
     struct LectorData Lector;
     int accN;
    clrscr();
     printf(“Input new accN  (1 bis 100) : “);
   scanf(“%d”, &accN);

    fseek(p, (accN-1)*sizeof(struct LectorData), SEEK_SET);
     fread(&Lector,sizeof(struct LectorData), 1, p);

   if(Lector.Nom==accN)
        printf(“Angarishis-# %d hat schon information.\n”, accN);
    else
     {
        printf(“Input Lastname, Firstname, Money\n? “);
     scanf(“%s%s%f”, &Lector.LastName, &Lector.FirstName,

&Lector.Money);
     Lector.Nom=accN;

     fseek(p, (Lector.Nom-1)*sizeof(struct LectorData), SEEK_SET);
      fwrite(&Lector,sizeof(struct LectorData), 1, p);
    }
  }
 int enterChoice(void)
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 {
   int menuChoice;
   printf(“\nEnter your choice\n”

 “1 - save a formated text file\n”
 “2 - update  Konto\n”
 „3 - add   Konto\n“
 „4 - delete Konto\n“
 „5 - end programm\n“);

   scanf(„%d“, &menuChoice);
   return menuChoice;
  }

programis muSaobis Sedegebi naCvenebia 2.20 naxazze.
25-e nomris Setanis Semdeg (nax. 2.21) SevitanT axal

nax.2.20
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Canawers: dadiani, daduna, 123456.78. bolos mivuTiTebT 1-s,
rac niSnavs teqsturi failis Seqmnas da masSi Cveni monacemebis
Caweras.

4.22 naxazze naCvenebia am teqsturi failis saSedego

Canawerebi MS Windows-is NotePad-idan.

nax.2.21

nax.2.22
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5. xelfasis angariSis programa5. xelfasis angariSis programa5. xelfasis angariSis programa5. xelfasis angariSis programa5. xelfasis angariSis programa

xelfasebis angariSis amocana did da saSualo firmebSi,
sadac TanamSromelTa raodenoba 100-ze metia, aucileblad
moiTxovs kompiuteruli sistemis danergvas. am amocanis
sirTule  ganisazRvreba ̀ nazardi jamis~ meTodis   gamoyenebiT
yovelTviurad calkeuli TanamSromlis saSemosavlo dasabegri
Tanxis dasadgenad. es Tanxa damokidebulia ramdenime faqtorze
da yovelTviurad icvleba.

algoriTmi aseTia: ZiriTad daricxul xelfass akldeba es
dasabegri Tanxa da sxva (sapensio, samkurnalo da a.S.)
fiqsirebuli an procentuli (mag., xelfasis 1 %) Tanxebi.

nazardi jamis wesiT saSemosavlo gadasaxadis gamoTvlisas
gaiTvaliswineba TanamSromlis mier kalendaruli wlis
ganmavlobaSi miRebuli Semosavlis mTliani raodenoba. mis
mier mimdinare wlis 1 ianvridan mocemul momentamde miRebul
TanxaTa jami. arsebobs dadgenili sagadasaxado ganakveTebi,
romlebic xelfasis zomasa da jamur daricxul TanxebiT
ganisazRvreba. aseTi Skala mocemulia qvemoT cxrilSi.

ZiriTadi samuSao adgilis mixedviT miRebuli xelfasidan
daubegravi minimumis mniSvneloba aris 9 lari. es daubegravi
minimumi ar gaiTvaliswineba SemTavsebel TanamSromlebze (igi
mxolod ZiriTad samuSao adgilze eqviTebaT).

dasabegri Tanxis gamosaTvlelad mTlian Semosavals unda
gamovakloT: daubegravi minimumi da kmayofaze myof pirTa
raodenobaze gamravlebuli daubegravi minimumis raodenoba.
magaliTad, TanamSromlis xelfasia 100 lari, maSin misTvis
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daricxuli Tanxa Tveebis mixedviT iqneba:

dasabegri Tanxebi j-uri TvisTvis gaiTvleba:
TDi  = j*100 – j*9 = j*91, sadac j=1,2,3, . . . , 12.

Cveni magaliTisTvis ianvarSi, martSi da dekemberSi
saSemosavlo gadasaxadi Sij  Sesabamisad TDi dasabegri Tanxebisa
iqneba:

TD1 = 100-9 = 91,
Si1 = 91 * 0.12 = 10,92 lari,
Tu Tanxa SedarebiT didia, igi unda daiSalos ganakveTebis

Skalis mixedviT (mag., 200, 350, 600).
TD3 = 3*100 – 3*9=273, rac daiSleba: 200 + 73, maSin
Si3 = 200*0.12 + 73 * 0.15 = 24+12.41 = 36.41 lari.

TD11=11*100 – 11*9 = 1001,  1001 = 200 + 350 + 451,
Si11 = 200*0.12 + 350* 0.15 + 451*0.17 =
      = 24 +  52,5  + 76.67 =  153.17 lari.
TD12=12*100 – 12*9 = 1092,  1092 = 200 + 350 + 542,
Si12 = 200*0.12 + 350* 0.15 + 542*0.17 =
      = 24 +  52,5  + 92.14 =  168,64 lari.
xelze asaRebi Tanxa dekembris TveSi iqneba:
100 - (168.64 - 153.17)= 84.53 lari   da a.S.

qvemoT mocemulia C-programa am amocanis gadasawyvetad.
/* Pr_48.c  Programms and Forms  for two structures with  C*/
#include <stdio.h>
#include <conio.h>
#include <ctype.h>
#include <string.h>
#define MAXMAN 20
#define W1 window(1 ,1 ,53,13)
#define W2 window(1 ,14,63,25)
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#define W3 window(54,1 ,80,13)
#define W4 window(64,14,80,25)
#define B0 textbackground(0)
#define T0 textcolor(0)
#define B1 textbackground(1)
#define T1 textcolor(15)
#define B2 textbackground(2)
#define T2 textcolor(2)
#define B3 textbackground(3)
#define T3 textcolor(3)
#define B4 textbackground(4)
#define T4 textcolor(4)
#define C clrscr()
struct Person{

      int PN;
      char Name[15];
      char Status[10];
      float Money;
      char Phone[8]; };

struct Salary{
      int SN;
      float Money;

              float DasTanxa;
      float DasTanxaOld;
      float Payroll;
      float Salary; };

char *file1, *file2;
int Rec1=0, Rec2=0, Rec3=0, Twe;
main()
{    int i, M=8, win=0;
 B1; T1; W1; C; cprintf(“ PERSONAL “);
 B2;     W2; C; cprintf(“ SALARY “);
 B3;     W3; C; cprintf(“         SCHEME “);
 B0;     W4; C; cprintf(„      MAINMENU „);
 W1; B1;
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 gotoxy(2,2); cprintf(“————————————————\n”);
 gotoxy(2,3); cprintf(“! No !  Name  ! Status  !  Money !Phone\n”);
 gotoxy(2,4); cprintf(“————————————————\n”);
for(i=1; i<M; i++)
 {gotoxy(2,4+i);
                    cprintf(“!     !             !            !              !         \n”);
 }

 W2; B2 ;
 gotoxy(2,2); cprintf(“————————————————\n”);
 gotoxy(2,3); cprintf(“! No ! Money ! SumMoney! PayMoney!
Old_Pay ! Payroll! Salary \n”);
 gotoxy(2,4); cprintf(“————————————————\n”);
for(i=1; i<M; i++)
 {gotoxy(2,4+i);

      cprintf(“!    !       !         !         !         !        !        \n”);
 }
 W3; B3;
 gotoxy(2, 2); cprintf(“———————————\n”);
 gotoxy(2, 3); cprintf(“! N !  Scale  !Payroll!\n”);
 gotoxy(2, 4); cprintf(“!——————————!\n”);
 gotoxy(2, 5); cprintf(“! 1 !  <<-  9 !  0 %  !\n”);
 gotoxy(2, 6); cprintf(“! 2 !  10-200 ! 12 %  !\n”);
 gotoxy(2, 7); cprintf(“! 3 ! 201-350 ! 15 %  !\n”);
 gotoxy(2, 8); cprintf(“! 4 ! 351-600 ! 17 %  !\n”);
 gotoxy(2, 9); cprintf(“! 5 ! 601- >> ! 20 %  !\n”);
 gotoxy(2,10); cprintf(“———————————\n”);
 /* ———— Menu ——————  */
 while(win != 4)
  { W4; B0;
     { int a, min=1, max=4;
       char *c[4]={“  Input  “,

“ Correct “,
“  Count  “,
“   End   “ };
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   for(i=0; i<4; i++)
   {   gotoxy(7,5+i); cprintf(“%s”, c[i]); }
  gotoxy(7,5);
  B4; T2;
  i=0;
  cprintf(“%s”, c[i]);
  while((a=getch()) != 13)
   { if(a==0)
           a = getch();
    switch(a)
      {
       case 72:

      B0; T1; gotoxy(7,5+i); cprintf(“%s”, c[i]);
      i—;
      if(i<min-1)

i++;
      B4; T2; gotoxy(7,5+i); cprintf(“%s”, c[i]);
      break;

       case 80:
              B0; T1; gotoxy(7,5+i); cprintf(“%s”, c[i]);

      i++;
      if(i>max-1)

i—;
      B4; T2; gotoxy(7,5+i); cprintf(“%s”, c[i]);
      break;

       default: break;
      }
    }
   win=i+1;
   /* —— go to Window ———*/
   switch(win)
    {
     case 1:

  Win_1();   Rec1=0;
            break;
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     case 2:
  Win_2();   Rec2=0;  break;

     case 3:
  Win_3();   Rec3=0;  break;

     case 4:
  win=4;   exit();

     default:
  break;

    }
   } /* while (win != 4) */
 }
 getch();
}

 Win_1() /* ---- Input ---------*/
  {FILE *f1;
    struct Person Man[MAXMAN];
    int i, j, Add=1;
   char c;
   W1; B1; T1;
   f1=fopen(“Person”,”r”);
       /* striqonebis raodenoba */
   while((c=getc(f1)) != EOF)
     { if(c==’\n’)
           Rec1++;   }
   f1=fopen(“Person”,”a”);
  /* Setanis damTavrebis miniSneba  */
    gotoxy(1,13);   printf(“If End ==>> ‘0’ “);
      i=0;
    while(Add==1)
     { gotoxy( 4, 5+i); scanf(“%d”,&Man[i].PN);
        if(Man[i].PN != 0)

  { fprintf(f1,”%2d”,Man[i].PN);
    gotoxy( 9, 5+i); scanf(“%s”,Man[i].Name);

fprintf(f1,”%-15s”,Man[i].Name);
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   gotoxy(25, 5+i); scanf(“%s”,Man[i].Status);
fprintf(f1,”%-10s”,Man[i].Status);

   gotoxy(36, 5+i); scanf(“%f”,&Man[i].Money);
fprintf(f1,”%6.2f”,Man[i].Money);

   gotoxy(45, 5+i); scanf(“%s”,Man[i].Phone);
fprintf(f1,”%10s\n”,Man[i].Phone);

   Rec1++;
  }
 else
  {
      gotoxy(4,5+i); printf(“ “);
     Add=0;
  }
i++;

      }
    fclose(f1);
   /* ekranis gasufTaveba */
    gotoxy(1,13); printf(“                “);
    for(i=1; i<8; i++)
     {
       gotoxy(2,4+i);
      cprintf(“!    !                !          !        !        \n”);
     }
  } /* End Win_1() */

 Win_2() /* ------ Correct -------- */
  { FILE *f1;
      struct Person Man[MAXMAN];
   int i, j;    char c;
   W1; B1; T1;
   f1=fopen(“Person”,”r”);
         /* striqonebis raodenoba */
   while((c=getc(f1)) != EOF)
     {    if(c==’\n’) Rec2++;   }
   rewind(f1);
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    for(i=0; i < Rec2; i++)
      { gotoxy( 4, 5+i); fscanf(f1,”%d”, &Man[i].PN);

 printf(“%2d”, Man[i].PN);
gotoxy( 9, 5+i); fscanf(f1,”%s”, Man[i].Name);

 printf(“%-15s”, Man[i].Name);
gotoxy(25, 5+i); fscanf(f1,”%s”, Man[i].Status);

 printf(“%-10s”, Man[i].Status);
gotoxy(37, 5+i); fscanf(f1,”%f”, &Man[i].Money);

 printf(“%6.2f”, Man[i].Money);
gotoxy(45, 5+i); fscanf(f1,”%s”, Man[i].Phone);

 printf(“%s”, Man[i].Phone);       }
    fclose(f1);    } /* End Win_2() */

  Win_3() /* ------ Count ------------- */
  { FILE *f1, *f2;
     struct Person Man[MAXMAN];
     struct Salary Pay[MAXMAN];
   int i, j;
   float p, p0,  pp, pp_old;
   float Darizxuli[MAXMAN], DasTanxa[MAXMAN],
                                             DasTanxaOld[MAXMAN];
   char c;
   W2; B2; T1;
    gotoxy(46,1); printf(“Month =    “);
   gotoxy(46,1); printf(“Month = “);
     do      /* Twis Controli [1-12]  */
      {       gotoxy(46,1); printf(“Month =    “);
       gotoxy(46,1); printf(“Month = “);
       scanf(“%d”, &Twe);
      } while(Twe < 1 || Twe > 12)

;
   f1=fopen(“Person”,”r”);
        /* striqonebis raodenoba */
   while((c=getc(f1)) != EOF)
     {   if(c==’\n’) Rec3++;   }
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   rewind(f1);  /* go top in f1 */
   f2=fopen(“Salary”,”w”);
  for(i=0; i< Rec3; i++)
      {  gotoxy( 4, 5+i); fscanf(f1,”%d”, &Man[i].PN);

Pay[i].SN=Man[i].PN;
printf(“%2d”, Pay[i].SN);
fprintf(f2,”%2d”,Pay[i].SN);
fscanf(f1,”%s”, Man[i].Name);
fscanf(f1,”%s”, Man[i].Status);

          gotoxy( 9, 5+i); fscanf(f1,”%f”, &Man[i].Money);
printf(“%6.2f”, Man[i].Money);
    Pay[i].Money=Man[i].Money;
Darizxuli[i]=Man[i].Money * Twe;
DasTanxa[i]=(Man[i].Money-9)*Twe;
DasTanxaOld[i]=(Man[i].Money-9)*(Twe-1);
p = DasTanxa[i];

p0= DasTanxaOld[i];
       gotoxy(17, 5+i); printf(“%6.2f”, Darizxuli[i]);
       gotoxy(27, 5+i); printf(“%6.2f”, DasTanxa[i]);

     /* wina Tvis begara */
      if(Twe==1) pp_old=0;

else
 if(p0<=200) pp_old=p0*0.12;
    else if(p0<=350) pp_old=24+(p0-200)*0.15;
       else if(p0<=600) pp_old=46.5+(p0-350)*0.17;
          else pp_old=89+(p0-600)*0.2;

       gotoxy(37, 5+i); printf(“%6.2f”, pp_old);
     /* axali Tvis begara  */
      if(p<=200) pp=p*0.12;

else if(p<=350) pp=24+(p-200)*0.15;
     else if(p<=600) pp=46.5+(p-350)*0.17;
         else pp=89+(p-600)*0.2;

      Pay[i].Payroll = pp-pp_old;
       gotoxy(46, 5+i); printf(“%6.2f”, pp);

fprintf(f2,”%6.2f”, Pay[i].Money);
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fscanf(f1,”%s”, Man[i].Phone);
Pay[i].Salary=Pay[i].Money - Pay[i].Payroll;
fprintf(f2,”%6.2f”, Pay[i].Payroll);

       gotoxy(57, 5+i); printf(“%6.2f”, Pay[i].Salary);
fprintf(f2,”%6.2f\n”,  Pay[i].Salary);

      }
   fclose(f1);
   fclose(f2);
 }

programis muSaobis Sedegebi naCvenebia 2.23 naxazze.

6. monacemTa failis (nakadis)6. monacemTa failis (nakadis)6. monacemTa failis (nakadis)6. monacemTa failis (nakadis)6. monacemTa failis (nakadis)

printerze beWdvis programaprinterze beWdvis programaprinterze beWdvis programaprinterze beWdvis programaprinterze beWdvis programa

xSirad saWiroa failis monacemebis gadagzavna printerze,
anu gamobeWdva.  amisaTvis aucilebelia Semdegi saxis programis
gamoyeneba:

/*Pr_49.c   File to Printer  */
#include <stdio.h>
main()
{
 FILE *file-P
file-P=fopen("PRN", "w");
clrscr();
if ( !file-P )
 {
   printf("\n Can't access Printer \n");
   return;
  }
  /* printing */
  fprintf(file-P, "Giorgio !  testing-Text  \n");
  fclose(file-P);
  printf("Ok ! \ n");
  getch();
}
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 7. kiTxvebi da savarjiSoebi7. kiTxvebi da savarjiSoebi7. kiTxvebi da savarjiSoebi7. kiTxvebi da savarjiSoebi7. kiTxvebi da savarjiSoebi

1. dialogSi SeitaneT N-namdvili ricxvi. gamobeWdeT maTi

mniSvnelobebi, min da max ricxvebi, jami da saSualo.

2. SeadgineT programa ori veqtoris elementTa jamisa da

namravlisaTvis: sum[n]=a[n]+b[n], m[n]=a[n]*b[n].
3. mocemulia namdvil ricxvTa matrica Mat[5][5]. daalageT

striqonebSi ricxvebi zrdadobiT, xolo striqonebi pirveli

svetis elementebis klebadobiT.

4. gamoTvaleT programulad krameris wesiT gantolebaTa

sistemis ucnobebi:

5. namdvil ricxvTa matricaSi Mat[5][5] daiangariSeT

diagonalze moTavsebuli ricxvebis namravlTa sxvaoba.

6. mocemulia matrica {"vato", "mito", "dito", "kato", "daTo"}.

moawesrigeT alfabetis mixedviT.

7. aageT programa cxrilisTvis studenti 5-ZiriTadi

maCvenebliT da SeitaneT 10-striqoni. bolos SeinaxeT
mimdevrobiT failSi.

8. aageT cxrili produqtis-sawyobi 5 maCvenebliTa da
10 produqtiT. Sedegebi SeinaxeT pirdapiri mimarTvis failSi.

9. aageT programa xelfasis uwyisi 7-TanamSromlisTvis
sxvadasxva xelfasebiT da gaiTvaleT saSemosavlo begarisa
da xelze asaRebi Tanxebis mniSvnelobebi, failSi SenaxviT.

10. aageT programa ori sxvadasxva feris fanjriT:
studentebi da leqtorebi. SeitaneT striqonebi orive
cxrilSi da Sedegebi SeinaxeT failebSi.

11. aageT programa cxrilisaTvis rentabeluri-saqoneli

10-produqtisaTvis, sxvadasxva TviTRirebulebiTa da fasebiT.
gaiTvaleT mogeba, rentabeloba. moculobebis mixedviT gaiTvaleT
jamuri Tanxebisa da d.R.g.-s mniSvnelobebi, failSi SenaxviT.

12. ra gansxvavebaa mimdevrobiT da pirdapiri mimarTvis
failebs Soris ?
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