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9(5ø�<$3,/$5,�–�*ø5øù 
 
Algoritma : %LU�SUREOHPLQ�o|]�P�QGH�NXOODQÕODQ�NRPXWODU�GL]LVL��%LU�SUREOHPL�
o|]PHN� LoLQ� JHOLúWLULOPLú� NHVLQ� ELU� \|QWHPGLU��%LU� DOJRULWPD�� ELU� SURJUDPODPD�
dilinde (Java, C, Pascal gibi) iIDGH�HGLOGL÷LQGH�program DGÕQÕ�DOÕU� 
 
Veri :� $OJRULWPDODU� WDUDIÕQGDQ� LúOHQHQ� HQ� WHPHO� HOHPDQODU� �� VD\ÕVDO� ELOJLOHU��
PHWLQVHO�ELOJLOHU��UHVLPOHU��VHVOHU�YH�JLUGL��oÕNWÕ�RODUDN�YH\D�DUD�KHVDSODPDODUGD�
NXOODQÕODQ�GL÷HU�ELOJLOHU��������%LU�DOJRULWPDQÕQ�HWNLQ��DQODúÕOÕU�YH�GR÷UX�RODELOPHVL�
LoLQ��DOJRULWPDQÕQ�LúOH\HFH÷L�YHULOHULQ�G�]HQOHQPHVL�JHUHNLU�� 
 
9HUL� <DSÕODUÕ� �� 9HULOHULQ� G�]HQOHQPH� ELoLPLQL� EHOLUOH\HQ� \DSÕWDúODUÕGÕU�� %LU�
SURJUDP� GH÷LúNHQL� ELOH� EDVLW� ELU� YHUL� \DSÕVÕ� RODUDN� NDEXO� HGLOHELOLU�� 'H÷LúLN�
algoritPDODUGD�YHULOHULQ�GL]LOHU��\Õ÷ÕWODU��NX\UXNODU��D÷DoODU�YH�oL]JHOHU�JLEL�YHUL�
\DSÕODUÕ�úHNOLQGH�G�]HQOHQPHVL�JHUHNHELOLU� 
 
9HUL��<DSÕ�YH�$OJRULWPD 
%LU�SURJUDPGD�YHUL��\DSÕ�YH�DOJRULWPD�ELUELULQGHQ�D\UÕOPD]�ELOHúHQOHUGLU�YH�KHU�
biri önemlidir. Verilerin düzHQOHQPH� ELoLPOHUL� |QHPOLGLU�� d�QN��� \DSÕ� L\L�
WDVDUODQGÕ÷ÕQGD�� HWNLQ�� GR÷UX�� DQODúÕOÕU� YH� KÕ]OÕ� oDOÕúÕS� D]� ND\QDN� NXOODQDQ�
DOJRULWPD�JHOLúWLUPHN�NROD\ODúÕU� 
 
9HUL�7LSOHULQGHQ�9HUL�<DSÕODUÕQD� 
Veri Tipleri   : 7DPVD\Õ��*HUoHO�6D\Õ��.DUDNWHU���� 
%LOHúLN�9HUL�Tipleri  : 'L]L��<DSÕ��ND\ÕW������ 
9HUL�<DSÕODUÕ�  : /LVWH��<Õ÷ÕW��.X\UXN��$÷Do��dL]JH������� 
 
9HUL�<DSÕODUÕ��7HNUDU� 
Liste : 6RQOX� VD\ÕGD� HOHPDQGDQ� ROXúDQ� YH� HOHPDQODUÕ� GR÷UXVDO� VÕUDGD�
\HUOHúWLULOPLú�YHUL�\DSÕVÕ��+HUKDQJL�ELU�HOHPDQÕQD�HULúLPGH�VÕQÕUODPD�yoktur. 
<Õ÷ÕW���(OHPDQODUÕQD�HULúLP�VÕQÕUODPDVÕ�RODQ��OLVWH�X\DUOÕ�YHUL�\DSÕVÕ��/,)2�OLVWHVL� 
Kuyruk : (OHPDQODUÕQD� HULúLP� VÕQÕUODPDVÕ� RODQ�� OLVWH� X\DUOÕ� YHUL� \DSÕVÕ�� ),)2�
listesi. 
 
9HUL�7DEDQÕ��'DWDEDVH����.ÕVDFD��LúOHQHFHN�YH�LúOHQPLú�YHULOHUGHQ�ROXúDQ�Eilgi 
EDQNDVÕ�RODUDN�WDQÕPODQDELOLU��9HUL�\DSÕODUÕ�\DQL�YHULOHULQ�G�]HQOHQPH�ELoLPOHUL�
YHUL� WDEDQODUÕQÕ� �GDWDEDVH�� LoLQ� GH� |QHPOLGLU�� gUQHN� RODUDN�� ELU� EDQNDGDNL�
P�úWHULOHULQ�ELOJLOHUL��ELU��QLYHUVLWH�|÷UHWLP�HOHPDQODUÕQD��oDOÕúDQODUÕQD��GHUVOHUH�
LOLúNLQ�ELOJLOHU��YHUL�WDEDQODUÕQGD�WXWXOXS�LúOHQLU��� 
 
9HUL�<DSÕODUÕ�: 
• 6WDWLN�9HUL�<DSÕODUÕ 
• 'LQDPLN�9HUL�<DSÕODUÕ 
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9(5ø�<$3,/$5,��'$7$�6758&785(6� 
BÖLÜM 1 

&�352*5$0/$0$�g51(./(5ø 
 
 
1) %DVLW�ELU�&�SURJUDPÕ� 
 
#include <stdio.h> 
 
void main() 
{ 
  printf("Merhaba \n"); 
  printf("C’ye "); 
��SULQWI��+RúJHOGLQL]����\n"); 
} 
 
 
2) .XOODQÕFÕGDQ�LNL�WDPVD\Õ�LVWH\HUHN�EXQODUÕQ�WRSODPÕQÕ��oDUSÕPÕQÕ��IDUNÕQÕ��E|O�P�Q��
YH�E|O�P�QGHQ�NDODQÕQÕ�EXOXS�HNUDQD�\D]GÕUDQ�&�SURJUDPÕ� 
 
#include <stdio.h> 
 
void main() 
{ 
  int tamsayi1, tamsayi2; 
  int toplam, carpim, fark; 
  float bolum, bolumg; // double 
 
  printf("\QøON�WDPVD\Õ\Õ�JLULQL]�\n"); 
  scanf("%d", &tamsayi1); 
��SULQWI��øNLQFL�WDPVD\Õ\Õ�JLULQL]�\n"); 
  scanf("%d", &tamsayi2); 
 
  toplam = tamsayi1 + tamsayi2; 
  carpim = tamsayi1 * tamsayi2; 
  fark   = tamsayi1 - tamsayi2; 
  bolum  = tamsayi1 / tamsayi2; 
 
��SULQWI��7RSODP� ��G��dDUSÕP� ��G��)DUN� ��G��%|O�P� ��I��.DODQ� ��G�\n", 
          toplam, carpim, fark, bolum, tamsayi1%tamsayi2); 
  printf("Gerçek Bölüm = %f", (float)tamsayi1/tamsayi2); 
} 
 
 
���7DPVD\ÕODUD���YH���GH÷HUOHULQL�YHUHUHN�SURJUDPÕ�oDOÕúWÕUÕQÕ]� 
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3) 6ÕQÕI�QRW�RUWDODPDVÕQÕ�EXODQ�&�SURJUDPÕ��-��GH÷HUL�JLULOHQH�NDGDU�QRWODUÕ�RNXU�� 
 
#include <stdio.h> 
 
float ortalama; 
int sayac, notu, toplam; 
 
void main() 
{ 
  toplam = 0; sayac = 0; 
 
  printf("\Q1RWX�JLULQL]��dÕNÕú�LoLQ�-1): "); 
  scanf("%d", &notu); 
 
  while(notu!=-1) 
  { 
    toplam += notu; 
    ++sayac; 
    printf("\Q1RWX�JLULQL]��dÕNÕú�LoLQ�-1): "); 
    scanf("%d", &notu); 
  }; 
 
  if (sayac==0) printf("Hiçbir not girilmedi !\n"); 
  else 
  { 
    ortalama = (float)toplam/sayac; 
����SULQWI��6ÕQÕI�RUWDODPDVÕ� ��I��RUWDODPD�� 
  } 
} 
 
 
4) �
GHQ���
D�NDGDU�RODQ�VD\ÕODUÕQ�NDUHVLQL�EXOXS�HNUDQD�\D]GÕUDQ�&�SURJUDPÕ��NDUH�
IRQNVL\RQX�\D]ÕODUDN�NXOODQÕOPDVÕ�LVWHQL\RU�� 
 
#include <stdio.h> 
int kare(int); 
 
void main() 
{ int x; 
  for(x=1;x<=10;x++) printf("%d ",kare(x)); 
  printf("\n"); 
} 
 
int kare(int y) 
{ 
  return y*y; 
} 
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5) 6D\ÕODUÕ�N�o�NWHQ�E�\�÷H�GR÷UX�VÕUDOD\DQ�&�SURJUDPÕ��%XEEOH�6RUW�� 
 
#include <stdio.h> 
#define SIZE 10 
 
void main() 
{ 
  int a[SIZE] = { 2,6,4,8,10,12,89,68,45,37 }; 
  int i, pass, hold; 
 
�����6ÕUDODPD�LúOHPLQGHQ�|QFH�VD\ÕODUÕQ�HNUDQD�\D]GÕUÕOPDVÕ 
  printf("\Q9HULOHU�RUMLQDO�VÕUDODUÕQGD�OLVWHOHQL\RU�\n"); 
  for(i=0; i<=SIZE-1; i++) 
    printf("%4d ",a[i]); 
 
�����'L]LQLQ�VÕUDODQPDVÕ 
  for(pass=1;pass<=SIZE-1;pass++) 
    for(i=0;i<=SIZE-2;i++) 
      if(a[i]>a[i+1]) 
      { 
        hold = a[i]; 
        a[i] = a[i+1]; 
        a[i+1] = hold; 
      } 
 
�����6ÕUDODPD�LúOHPLQGHQ�VRQUD�VD\ÕODUÕQ�HNUDQD�\D]GÕUÕOPDVÕ 
  printf("\Q6ÕUDODQPÕú�YHULOHU�OLVWHOHQL\RU�\n"); 
  for(i=0; i<=SIZE-1; i++) 
    printf("%4d ",a[i]); 
 
  printf("\n"); 
} 
 
 
3URJUDPÕQ�HNUDQ�oÕNWÕVÕ�� 
 
9HULOHU�RUMLQDO�VÕUDODUÕQGD�OLVWHOHQL\RU 
   2    6    4    8   10   12   89   68   45   37 
6ÕUDODQPÕú�YHULOHU�OLVWHOHQL\RU 
   2    4    6    8   10   12   37   45   68   89 
 
 
6) 6WULQJ��NDUDNWHU�GL]LVL��LúOHPOHUL� 
 

char renk[ ]  = "Mavi"; 
 

GH\LPL�LOH���HOHPDQOÕ�ELU�NDUDNWHU�GL]LVL�ROXúXU�� 
 

renk 'M' 'a' 'v' 'i' '\0' 
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6.1) String kopyalama (strcpy, strncpy). 
 
#include <stdio.h> 
#include <string.h> 
 
void main() 
{ 
��FKDU�FXPOH>@� ��DEFoGHIJ÷KÕLMNOPQR|SUVúWX�� 
  char tumcumle[26], parca[15]; 
  printf("\n %s %s \n %s %s \n", 
       "Cümledeki karakterler  :", cumle, 
       "Kopyalanan karakterler :", strcpy(tumcumle, cumle)); 
  strncpy(parca,cumle,14); 
  parca[14] = '\0'; 
  printf(" Parca karakter dizisi  : %s \n", parca); 
} 
 
 
3URJUDPÕQ�HNUDQ�oÕNWÕVÕ�� 
 
�&�POHGHNL�NDUDNWHUOHU����DEFoGHIJ÷KÕLMNOPQR|SUVúWX 
�.RS\DODQDQ�NDUDNWHUOHU���DEFoGHIJ÷KÕLMNOPQR|SUVúWX 
 Parca karakter dizisi  : aEFoGHIJ÷KÕLMN 
 
 
 
6.2) 6WULQJ�ELUOHúWLUPH��VWUFDW��VWUQFDW�� 
 
#include <stdio.h> 
#include <string.h> 
 
void main() 
{ 
  char s1[] = "C Programlama "; 
  char s2[] = "Dili"; 
  char s3[40] = ""; 
 
  printf(" s1 = %s \n s2 = %s \n", s1, s2); 
  printf("strcat(s1,s2)=%s\n", strcat(s1,s2)); 
  printf("strncat(s3,s1,6) = %s \n", strncat(s3,s1,6)); 
} 
 
 
3URJUDPÕQ�HNUDQ�oÕNWÕVÕ�� 
 
 s1 = C Programlama 
 s2 = Dili 
strcat(s1,s2)=C Programlama Dili 
strncat(s3,s1,6) = C Prog 
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7) Çok boyutlu diziler  
 

int m[5][3]; 
 

Sütunlar 
 
 

 0 1 2 
0    
1    
2    
3    
4    

 
 

 
#include <stdio.h> 
 
void printarray(int a[][3]) 
{ 
  int i, j; 
  for(i=0; i<2; i++) 
  { 
    for(j=0; j<3; ++j) 
      printf("%3d ",a[i][j]); 
    printf("\n"); 
  }; 
} 
 
void main() 
{ int tablo1[2][3] = { {1,2,3}, {4,5,6} }, 
      tablo2[2][3] = { 1,2,3,4,5 }, 
      tablo3[2][3] = { {1,2}, {4} }; 
  printf("Matris1 : \n"); printarray(tablo1); 
  printf("Matris2 : \n"); printarray(tablo2); 
  printf("Matris3 : \n"); printarray(tablo3); 
} 
 
3URJUDPÕQ�(NUDQ�dÕNWÕVÕ�� 
 
Matris1 : 
  1   2   3 
  4   5   6 
Matris2 : 
  1   2   3 
  4   5   0 
Matris3 : 
  1   2   0 
  4   0   0 
 
$/,ù7,50$���øNL�PDWULVL�WRSOD\DQ�YH�oDUSDQ�&�IRQNVL\RQODUÕQÕ�HNOH\LQL]� 

6DWÕUODU 
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8) 6WULQJ
OHUL�VÕUDOD\DQ�&�SURJUDPÕ��6HOHFWLRQ�6RUW��� 
 
#include <stdio.h> 
#include <conio.h> 
#include <string.h> 
 
void main() 
{ 
  int i, j, pass, yer; 
  char veri[5][25] = { "Ali", "Cemil", "Veli", "Abdullah", 
"Kemal" }; 
  char enkveri[25], temp[25]; 
 
  clrscr(); 
 
  printf("\n"); 
  for(i=0; i<5; ++i) printf("%s ",&veri[i][0]); 
 
  for(pass=0; pass<4; ++pass) 
  { 
    strcpy(enkveri,&veri[pass][0]); 
    yer = pass; 
    for(j=pass+1; j<5; ++j) 
    {       
      if((strcmp(&veri[j][0],enkveri))<0) 
      { yer = j; 
        strcpy(enkveri,&veri[yer][0]); 
      } 
    } 
    strcpy(temp,&veri[pass][0]); 
    strcpy(&veri[pass][0],enkveri); 
    strcpy(&veri[yer][0],temp); 
  } 
 
  printf("\n"); 
  for(i=0; i<5; ++i) printf("%s ",&veri[i][0]); 
} 
 
3URJUDPÕQ�(NUDQ�dÕNWÕVÕ�� 
 
Ali Cemil Veli Abdullah Kemal 
Abdullah Ali Cemil Kemal Veli 
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BÖLÜM 2 
JAVA PROGRAMLAMA 

 
 

• %DVLW�ELU�-DYD�SURJUDPÕ�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
3URJUDPÕQ�<D]ÕOPDVÕ�YH�'HUOHQPHVL�� 
 
• Herhangi bir ASCII metin editörü ile Ornek1.java 
SURJUDPÕQÕQ�\D]ÕOPDVÕ 
• 2UQHN��MDYD� SURJUDPÕQÕQ� -DYD� FRPSLOHU� LOH�

GHUOHQHUHN� -DYD� \RUXPOD\ÕFÕVÕQÕQ� DQOD\DFD÷Õ� E\WH�
FRGH¶ODUD�oHYULOPHVL�\DQL�³2UQHN��FODVV´�GRV\DVÕQÕQ�
ROXúWXUXOPDVÕ� 

 
“javac Ornek1.java” komutu ile 

 
javac 

Ornek1.java    Ornek1.class 
 
 

3URJUDPÕQ�dDOÕúWÕUÕOPDVÕ�� 
 

• �-DYD�2UQHN���NRPXWX�LOH�X\JXODPD�oDOÕúWÕUÕOÕU�� 
 
 
(NUDQ�dÕNWÕVÕ�� 
 
Merhaba 

 
���(NUDQD��³0HUKDED´�\D]GÕUDQ�-DYD�3URJUDPÕ 
// Ornek1.java 
public class Ornek1 
{ 
  public static void main(String args[]) 
  { 
    System.out.println("Merhaba"); 
  } 
} 
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BÖLÜM 2.1 
JAVA PROGRAMLAMA I 

 
'H÷LúNHQ� 7DQÕPODPD�� $ULWPHWLN� øúOHPOHU�� 6WULQJ
OHU��
,�2� øúOHPOHUL�� 0HWRWODU�� 'L]LOHU� �$UUD\��� 'HQHWLP�
<DSÕODUÕ��LI��IRU��ZKLOH��������*8,����� 
 
 
 

øNL�WDPVD\Õ\Õ�WRSOD\DQ�PHWRW�� 
 
class Topla 
{  
  public static void main(String args[]) 
  { 
    System.out.println(topla(5,6)); 
  } 
 
  public static int topla(int sayi1,int sayi2) 
  { 
    return sayi1+sayi2;     
  } 
 
} 
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gUQHN�������7DPVD\Õ��'|QJ���'L]L��0HWRW�YH�(NUDQD�<D]GÕUPD 
 
LQW�GL]L>@� �^���������`��YH\D�EHQ]HU�úHNLOGH�YHULOHQ�ELU�WDPVD\Õ�GL]LVLQLQ�HOHPDQODUÕQÕQ�
WRSODPÕQÕ�EXODQ�PHWRGX�LoHUHQ�MDYD�SURJUDPÕQÕ�\D]ÕQÕ]� 
 
class DiziTopla 
{ 
 
  public static void main(String args[]) 
  { 
    int dizi[] = { 5,6,7,8 }; 
    System.out.println(topla(dizi)); 
  } 
 
  public static int topla(int dizi[]) 
  { 
    int toplam = 0; 
    for(int i=0; i<dizi.length; ++i) 
      toplam+=dizi[i]; 
    return toplam; 
  } 
 
} 
 
 
 
Örnek 2.2 : String'ler 
9HULOHQ�ELU�6WULQJ�GL]LVLQL��WHUV�VÕUDGD��VRQGDQ�EDúD�GR÷UX��OLVWHOH\HQ�-DYD�SURJUDPÕQÕ�
\D]ÕQÕ]� 
 
class DiziListele 
{ 
  public static void main(String args[]) 
  { 
    String strDizi[] = { "Ali", "Zekiye", "Cemil", "Kemal" }; 
 
    int son = strDizi.length-1; 
    for(int i=son; i>=0; --i) 
    { 
      System.out.println(strDizi[i]); 
    } 
  } 
} 
 

(NUDQ�dÕNWÕVÕ��� 
Kemal 
Cemil 
Zekiye 
Ali 
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Örnek 2.3 : if, if else  
 
9HULOHQ�ELU�NLúL�DGÕQÕ�ELU�GL]LGH�DUD\DQ�YH�EXOXQXS�EXOXQDPDGÕ÷ÕQÕ�EHOLUWHQ�-DYD�
PHWRGXQX�\D]ÕQÕ]��$UDQDQ�NLúLQLQ�6WULQJ�DUDQDQ� ��$OL��úHNOLQGH�YHULOGL÷LQL�
varsayabilirsiniz. 
 
class DiziArama 
{ 
 
  public static void main(String args[]) 
  { 
    String strDizi[] ={"Ali", "Zekiye", "Cemil", "Kemal"}; 
 
    String kelime = "Cemil"; 
    if (ara(strDizi,kelime))  
        System.out.println(kelime+" Dizide Bulundu"); 
      else  
��������6\VWHP�RXW�SULQWOQ�NHOLPH���'L]LGH�%XOXQDPDGÕ��� 
 
����NHOLPH� ��<ÕOPD]�� 
    if (ara(strDizi,kelime))  
        System.out.println(kelime+" Dizide Bulundu"); 
      else  
��������6\VWHP�RXW�SULQWOQ�NHOLPH���'L]LGH�%XOXQDPDGÕ��� 
  } 
 
  public static boolean ara(String dizi[], String aranan) 
  { 
    for(int i=0; i<dizi.length; ++i) 
      if (aranan.equals(dizi[i])) return true; 
 
    return false; 
  } 
} 
 
(NUDQ�dÕNWÕVÕ��� 
Cemil Dizide Bulundu 
<ÕOPD]�'L]LGH�%XOXQDPDGÕ 
 
 
 
 
Örnek 2.4 : %Rú�ELU�GL]L\H�DUND�DUND\D�HOHPDQ�HNOH\HQ�PHWRGX�LoHUHQ�$SSOHW
L�\D]ÕQÕ]� 
 
import java.applet.Applet; 
import java.awt.*; 
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public class DiziElemanEkle extends Applet 
{ 
  String strDizi[]; 
  int elemanSayac = 0; 
 
  public void init() 
  { 
    strDizi = new String[10]; 
 
    elemanEkle("Ali"); 
    elemanEkle("Cemil"); 
    listele(); 
  } 
 
  public void elemanEkle(String yeniEleman) 
  { 
    strDizi[elemanSayac]=yeniEleman; 
    elemanSayac++; 
  } 
 
  public void listele() 
  { for(int i=0; i<strDizi.length; ++i)  
      System.out.println(strDizi[i]); } 
} 
 
 
 
Örnek 2.5 : 2 x 4'lük ELU�PDWULV�ROXúWXUDQ�YH�HOHPDQODUÕQÕ�OLVWHOH\HQ�-DYD�SURJUDPÕQÕ�
\D]ÕQÕ]�   
 
class MatrisListele 
{ 
 
  public static void main(String args[]) 
  { int matris[][] = { { 5,6,7,8 }, { 9, 10, 11, 12} }; 
    listele(matris); } 
 
  public static void listele(int matris[][]) 
  { 
    for(int i=0; i<matris.length; ++i) 
    { 
      for(int j=0; j<matris[i].length; ++j) 
        System.out.print(matris[i][j]+" "); 
      System.out.println(); 
    } 
  } 
} 
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Örnek 2.6 : 6WULQJ¶OHU�YH�.DUDNWHU�'L]LOHUL�)DUNÕ 
 
public class Ornek06 
{ 
 
  public static void main(String args[]) 
  { 
    char charArray[] = { 'M','e','r','h','a',’b',’a' }; 
    String s = new String("Merhaba"); 
    String s1,s2; 
 
    s1 = new String(s); 
    s2 = new String(s); 
 
    System.out.println("s1="+s1+"  "+"s2="+s2+"\n"); 
    if(s1.equals(s2))  
      System.out.println("Her iki string esit"); 
 
    System.out.println("Uzunluklar :"); 
    System.out.println("Karakter dizisi”+  
      charArray.length+" karakter"); 
    System.out.println("s1 "+s1.length()+" karakter"); 
    System.out.println("s2 "+s2.length()+" karakter"); 
  } 
} 
 
 
(NUDQ�oÕNWÕVÕ��� 
 
s1=Merhaba  s2=Merhaba 
 
Her iki string esit 
Uzunluklar : 
Karakter dizisi 7 karakter 
s1 7 karakter 
s2 7 karakter 
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Örnek 2.7 : %D]Õ�6WULQJ�øúOHPOHUL 
 
public class Ornek07 
{ 
  public static void main(String args[]) 
  { 
   String s=new String("abcdefghijklmnopqrstuvwxyzabcde"); 
 
    // e harfinin alfabedeki konumu 
    System.out.println(s.indexOf('e')); 
    // e harfinin 20. karakterden sonra konumu 
    System.out.println(s.indexOf('e',20)); 
    // 5. karakterden 10. karaktere kadar olan string  
    // SDUoDVÕ 
    System.out.println(s.substring(5,10)); 
�������6WULQJ�ELUOHúWLUPH 
    System.out.println(s.concat("ABCDEFG")); 
    // String atama 
    s = "Merhaba"; System.out.println(s); 
  } 
} 
 
 
(NUDQ�oÕNWÕVÕ�� 
4 
30 
fghij 
abcdefghijklmnopqrstuvwxyzabcdeABCDEFG 
Merhaba 
 
 
%$6ø7�$/,ù7,50$/$5 
 
1) 9HULOHQ�ELU�LVPLQ��ELU�6WULQJ�GL]LVLQGHNL�NDoÕQFÕ�HOHPDQ�ROGX÷XQX�EXODQ�SURJUDPÕ�

\D]ÕQÕ]� 
2) 9HULOHQ�ELU�LVPLQ��ELU�6WULQJ�GL]LVLQGH�NDo�NHUH�WHNUDUODQGÕ÷ÕQÕ�EXODQ�SURJUDPÕ�

\D]ÕQÕ]� 
3) %LU�WDPVD\Õ�GL]LVLQGH��EHOLUWLOHQ�ELU�VD\ÕGDQ�N�o�N�NDo�WDQH�VD\Õ�ROGX÷XQX�EXODQ�

SURJUDPÕ�\D]ÕQÕ]� 
4) 6ÕUDOÕ�ELU�WDPVD\Õ�GL]LVLQGHQ��YHULOHQ�ELU�VD\Õ\Õ�VLOHQ�PHWRGX�\D]ÕQÕ]� 
5) 6ÕUDOÕ�ELU�GL]L\H��YHULOHQ�ELU�VD\Õ\Õ�HNOH\HQ�PHWRGX�\D]ÕQÕ]��� 
6) Parametre olarak gönderilen iki tane matrisi toplayarak üçüncü matrisi elde eden 

PHWRGX�\D]ÕQÕ]� 
7) %LU�PDWULVLQ�VDWÕUODUÕ�WRSODPÕQÕ�ELU�GL]L\H�DNWDUDQ�PHWRGX�\D]ÕQÕ]� 
8) �5DQGRP��VD\ÕODUGDQ�ROXúWXUGX÷XQX]����HOHPDQOÕ�ELU�GL]LQLQ�oLIW�QXPDUDOÕ�

HOHPDQODUÕQÕ�ELU�PDWULVLQ�LON�VDWÕUÕQD��WHN�QXPDUDOÕ�HOHPDQODUÕQÕ�LNLQFL�VDWÕUÕQD�
yeUOHúWLUHQ�-DYD�PHWRGXQX�\D]ÕQÕ]� 
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0HVDM�YH�*LUGL�.XWXODUÕ�.XOODQÕPÕ 
 
Örnek 1 :  
.XOODQÕFÕGDQ�LNL�WDPVD\Õ�LVWH\HUHN�EXQODUÕQ�WRSODPÕQÕ��oDUSÕPÕQÕ��IDUNÕQÕ��E|O�P�Q��YH�
E|O�P�QGHQ�NDODQÕQÕ�EXOXS�VRQXoODUÕ�\D]GÕUDQ�-DYD�SURJUDPÕ� 
 
import javax.swing.JOptionPane; 
 
public class Ornek1 
{ 
  public static void main(String args[]) 
  { 
    String sayi1, sayi2; 
    int tamsayi1, tamsayi2, toplam, carpim, fark, kalan; 
    float bolum; 
 
    sayi1=JOptionPane.showInputDialog("1.sayiyi veriniz"); 
    sayi2=JOptionPane.showInputDialog("2.sayiyi veriniz"); 
 
    tamsayi1 = Integer.parseInt(sayi1); 
    tamsayi2 = Integer.parseInt(sayi2); 
 
    toplam = tamsayi1+tamsayi2; 
    carpim = tamsayi1*tamsayi2; 
    fark   = tamsayi1-tamsayi2;  
    bolum  = tamsayi1/tamsayi2; 
    kalan  = tamsayi1%tamsayi2; 
 
    JOptionPane.showMessageDialog(null, 
    "Toplam = "+toplam+"\nCarpim = "+carpim+"\nFark = "+fark+ 
    "\nTamsayi Bolum = "+bolum+"\nKalan = "+kalan+ 
    "\nBolum = "+(float)tamsayi1/tamsayi2, 
    "Sonuclar",JOptionPane.PLAIN_MESSAGE); 
    System.exit(0); 
  } 
} 
 
(NUDQ�dÕNWÕVÕ����0HWLQ�NXWXODUÕQD����VD\Õ�LoLQ��������VD\Õ�
LoLQ���GH÷HUOHUL�JLULOGL÷LQGH�ROXúDFDN�VRQXoODU�� 
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Örnek 2 : 1RW�RUWDODPDVÕQÕ�EXODQ�-DYD�SURJUDPÕ��-��GH÷HUL�JLULOHQH�NDGDU�QRWODUÕ�
okur). 

 
import javax.swing.JOptionPane; 
 
public class Ornek2 
{ 
  public static void main(String args[]) 
  { 
    float ortalama; 
    int sayac=0, notu, toplam=0; 
 
     String notStr =  
      JOptionPane.showInputDialog("Notu giriniz (Exit : -1)"); 
    notu = Integer.parseInt(notStr); 
 
    while(notu!=-1) { 
      toplam += notu; ++sayac; 
      notStr =  
      JOptionPane.showInputDialog("Notu giriniz (Exit : -1)"); 
      notu = Integer.parseInt(notStr); 
    }; 
 
    String s; 
    if (sayac==0) s = "Not girilmedi!"; 
             else s = "Sinif ort. = "+(float)toplam/sayac; 
        
    JOptionPane.showMessageDialog(null,s, 
                   "Sonuclar",JOptionPane.PLAIN_MESSAGE); 
 
    System.exit(0); 
  } 
} 
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'L÷HU�%LU�*8,�%LOHúHQL��-7H[W$UHD� 
 
gUQHN�������5DQGRP��VD\ÕODU��UDQGRP�MDYD� 
$OWÕ� \�]O�� ELU� ]DUÕQ� ����� NHUH� DWÕOPDVÕ� VRQXFX� KHU� ELU� \�]�Q� NDoDU� NHUH� JHOGL÷LQL�
EXODUDN�OLVWHOH\HQ�-DYD�3URJUDPÕ� 

 

 
 
 
import javax.swing.*; 
 
public class random 
{ 
  public static void main(String args[]) 
  { 
    int[] frekans; frekans = new int[6]; 
    for (int tekrar=0; tekrar<1000; ++tekrar) 
      frekans[(int)(Math.random()*6)]++; 
 
    JTextArea liste = new JTextArea(7,10); 
    liste.setEditable(false); 
    liste.setText("Yuzey \t Frekans"); 
    for(int i=0; i<6; ++i) liste.append("\n"+(i+1)+"\t"+frekans[i]); 
 
    JOptionPane.showMessageDialog(null,liste,"Zar Frekans Penceresi", 
                                  JOptionPane.INFORMATION_MESSAGE); 
    System.exit(0); 
  } 
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Applet .XOODQÕPÕ 
 
Örnek 4 : APPLET ve JTextArea 
³NDUH´�PHWRGX�\DUGÕPÕ�LOH���
GHQ���
D�NDGDU�RODQ�VD\ÕODUÕQ�NDUHVLQL�EXOXS�HNUDQD�
\D]GÕUDQ�-DYD�SURJUDPÕ�  
 
import java.awt.*; 
import javax.swing.*; 
 
public class Ornek10 extends JApplet 
{ 
  JTextArea listelemeAlani; 
 
  public void init() 
  { 
    listelemeAlani = new JTextArea(); 
 
    Container c = getContentPane(); 
    c.add(listelemeAlani); 
 
    listelemeAlani.append("n"+"\t"+"kare(n)\n"); 
 
    for(int i=0; i<10; ++i) 
      listelemeAlani.append(i+"\t"+kare(i)+"\n"); 
 
  } 
 
  public int kare(int sayi) 
  { 
    return sayi*sayi; 
  } 
 
} 
 
 
html kodu : Ornek04.html  
 
<html> 
<applet code="Ornek04.class" width=300 height=200> 
</applet> 
</html> 
 
Java proJUDPÕ�GHUOHQGLNWHQ�VRQUD�DSSOHW� 
 

“appletviewer Ornek04.html”  
 

komutu verilerek görüntülenir. 
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gUQHN�����6ÕUDODPD 
6D\ÕODUÕ�N�o�NWHQ�E�\�÷H�GR÷UX�VÕUDOD\DQ�-DYD�SURJUDPÕ��%XEEOH�6RUW� 
 
import java.awt.*; 
import javax.swing.*; 
 
public class Ornek05 extends JApplet 
{ 
  JTextArea listelemeAlani; 
 
  public void init() 
  { 
    listelemeAlani = new JTextArea(); 
 
    Container c = getContentPane(); 
    c.add(listelemeAlani); 
 
    int a[] = { 2,6,4,8,10,12,89,68,45,37 }; 
 
�������6ÕUDODPD�LúOHPLQGHQ�|QFH�VD\ÕODUÕQ�\D]GÕUÕOPDVÕ  
    String metin = "Before sorting :\n"; 
    for(int i=0; i<a.length; i++) 
      metin+="  " + a[i]; 
 
�������'L]LQLQ�VÕUDODQPDVÕ 
    bubbleSort(a); 
 
�������6ÕUDODPD�LúOHPLQGHQ�VRQUD�VD\ÕODUÕQ�\D]GÕUÕOPDVÕ 
    metin+="\n\n After sorting (Ascending order) :\n"; 
    for(int i=0; i<a.length; i++) 
      metin+="  " + a[i]; 
 
    listelemeAlani.setText(metin); 
  } 
 
  public void bubbleSort(int b[]) 
  { 
    for(int pass=1; pass<b.length-1; pass++) 
      for(int i=0; i<b.length-1; i++) 
        if(b[i]>b[i+1]) swap(b,i,i+1); 
  } 
 
  public void swap(int c[], int ilk, int ikinci) 
  { int gecici = c[ilk]; c[ilk] = c[ikinci]; c[ikinci] = 

gecici; } 
 
} 
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BÖLÜM 2.2 
JAVA PROGRAMLAMA II 

 
N(61(<(�<g1(/ø.�352*5$0/$0$ 
(OBJECT ORIENTED PROGRAMMING) 

 
JAVA'da SINIFLAR 

 
gUQHN�����%LU�<ROFX�VÕQÕIÕ��\ROFX��QHVQHVL�
ROXúWXUXOPDVÕ�YH�NXOODQÕOPDVÕ� 
 
class Yolcu { 
 
  String ad; 
  String soyad; 
  int yasi; 
 
  Yolcu() { }; 
 
  Yolcu(String ad, String soyad) 
  { 
    this.ad = ad; this.soyad = soyad; 
  } 
 
  public void yazdir() 
  { 
    System.out.println("Ad    : "+ad); 
    System.out.println("Soyad : "+soyad); 
  } 
 
} 
 
class Ornek_Class { 
  public static void main(String args[]) 
  { 
    Yolcu yolcu1 = new Yolcu("Ali","Yilmaz"); 
    yolcu1.yazdir(); 
  } 
} 
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7(0(/�%ø/*ø�YH�7(50ø12/2-ø 
 
6ÕQÕI��&ODVV����Soyut bir veri tipinin hem verilen tiplerdeki veriler kümesini, 
KHP�GH�EX�GH÷HUOHU��]HULQGH�\DSÕODELOHFHN�LúOHPOHU�N�PHVLQL�ELU�DUD\D�JHWLULU�� 
gUQHN����<ROFX��VÕQÕIÕ� 
 
Nesne (Object) : 6ÕQÕI�WLSLQGHNL�GH÷LúNHQOHUH�QHVQH�DGÕ�YHULOLU� 
Örnek : "yolcu1" nesnesi. 
 
Metot (Method) : %LU�H\OHPL�YH\D�LúOHPL�JHUoHNOHúWLUHQ�VÕQÕI��\HVLGLU�� 
�<ROFX����\DSÕFÕ�PHWRWODUÕ�YH���\D]GLU����PHWRGX��<ROFX��VÕQÕIÕQÕQ�PHWRWODUÕGÕU� 
 
6ÕQÕI�h\HOHUL��&ODVV�0HPEHUV����6ÕQÕIÕQ�HOHPDQODUÕQD��\H�DGÕ�YHULOLU��
'H÷LúNHQOHU��PHWRWODU���� 
gUQHNOHU����DG����VR\DG����\DVL��GH÷LúNHQOHUL���<ROFX����\DSÕFÕ�PHWRWODUÕ�YH��
�\D]GLU����PHWRGX��<ROFX��VÕQÕIÕQÕQ��\HOHULGLU� 
 
<DSÕFÕ�PHWRW��&RQVWUXFWRU����6ÕQÕIWDQ�\HQL�ELU�QHVQH�\DUDWÕOGÕ÷Õ�DQGD�oD÷UÕODQ�
metoda \DSÕFÕ�PHWRW�DGÕ�YHULOLU��<DSÕFÕ�PHWRW�LVPL��VÕQÕI�LVPL�LOH�D\QÕGÕU�� 
 

Yolcu yolcu1 = new Yolcu("Ali","Yilmaz"); 
�\ROFX���QHVQHVL��QHZ��GH\LPL�LOH�ROXúWXUXOXUNHQ��<ROFX��VÕQÕIÕQÕQ�LNL�WDQH�
�6WULQJ��SDUDPHWUH�DODQ�\DSÕFÕ�PHWRGX�GHYUH\H�JLUHU���� 
 
���<DSÕFÕ�metot 
Yolcu(String ad, String soyad) 
{ 
  this.ad = ad; this.soyad = soyad; 
} 
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JAVA'DA VEKTÖRLER 
 

JAVA ÖRNEK 1 :�%LU�YHNW|U�ROXúWXUDUDN�VÕUD\OD��$OL����&HPLO����.HPDO��LVLPOHULQL�
HNOH\LQL]��9HNW|U��LNL�úHNLOGH�GRODúDUDN��IRU��HQXP��LVLPOHUL�HNUDna listeleyiniz. 
 

import java.util.*; 
 
class Vektor1 
{  
  public static void main(String args[]) 
  { 
    final Vector v = new Vector(1); 
 
    v.addElement("Ali"); 
    v.addElement("Cemil"); 
    v.addElement("Kemal"); 
 
    for(int i=0; i<v.size(); ++i) 
      System.out.println(v.elementAt(i)); 
 
    Enumeration enum = v.elements(); 
    while(enum.hasMoreElements()) 
      System.out.println(enum.nextElement()); 
 
  } 
 
} 
 
 
 

JAVA ÖRNEK 2 :�%LU�<ROFX��DG��\DV��VÕQÕIÕ�ROXúWXUXQX]��<ROFX�VÕQÕIÕQGDQ�
\DUDUODQDUDN�ROXúWXUGX÷XQX]�LNL�\ROFX\X�ELU�YHNW|UH�\HUOHúWLULQL]���IRU��G|QJ�V��LOH�
WHUVWHQ�GRODúÕQÕ]� 

 
import java.util.*; 
 
class Yolcu 
{ 
   String ad; 
   int yas; 
 
   public Yolcu(String ad, int yas) 
   { 
     this.ad = ad; 
     this.yas = yas; 
   } 
} 
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class Vektor2 
{  
  public static void main(String args[]) 
  { 
    final Vector v = new Vector(1); 
 
    Yolcu y1 = new Yolcu("Ali",25); 
    v.addElement(y1); 
    Yolcu y2 = new Yolcu("Zekiye",15); 
    v.addElement(y2); 
 
    for(int i=0; i<v.size(); ++i) 
    { 
      Yolcu y = (Yolcu)v.elementAt(i); 
      System.out.println(y.ad+" "+y.yas); 
    } 
 
  } 
 
} 

 
 
 

$/,ù7,50$/$5 
 
1) gUQHN��
\L��YHNW|UH�LVPH�J|UH�VÕUDOÕ�RODUDN�HOHPDQ�HNOH\HFHN�úHNLOGH�GH÷LúWLULQL]� 
2) gUQHN��
\L��YHNW|UH�\DVD�J|UH�VÕUDOÕ�RODUDN�HOHPDQ�HNOH\HFHN�úHNLOGH�GH÷LúWLULQL]� 
3) Örnek 2'de, ismi verilen bir yolcuyu silen metodu ekleyiniz. 
4) gUQHN��
GH��\DúÕ�YHULOHQ�ELU�\ROFX\X�VLOHQ�PHWRGX�HNOH\LQL]� 
5) Örnek 2'de bir yolcunun bilgisini günleyen metodu ekleyiniz. 
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JAVA ÖRNEK 3 (vektor.java) : Vektörler 
 
import java.util.*; 
import java.awt.*; 
import java.awt.event.*; 
import javax.swing.*; 
 
public class vektor extends JFrame 
{ 
  int yer = -1; 
 
  public vektor() 
  { 
    super("Vektor Ornek"); 
    Container c = getContentPane(); 
    c.setLayout(new FlowLayout()); 
 
    final Vector v = new Vector(1); 
 
    final JTextField tf = new JTextField(10); 
    c.add(tf); 
 
    final JButton sonraki = new JButton("sonraki"); 
    sonraki.addActionListener 
    (     
      new ActionListener() 
      { 
        public void actionPerformed(ActionEvent e) 
        {//tf.setText((v.firstElement()).toString()); 
          if (yer<(v.size()-1)) ++yer; else yer = 0; 
          tf.setText((v.elementAt(yer)).toString()); 
        } 
      } 
    ); 
    c.add(sonraki); 
 
    Double d = new Double(3.3); 
    Integer i = new Integer(5); 
    v.addElement(i); 
    v.addElement(d); 
    v.addElement("3. eleman"); 
    setSize(200,150); 
    show(); 
  } 
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  public static void main ( String args[] ) 
  { 
    vektor app = new vektor(); 
 
    app.addWindowListener 
    ( 
      new WindowAdapter() 
      { 
        public void windowClosing(WindowEvent e) 
        { 
          System.exit(0); 
        } 
      } 
    ); 
  } 
} 
 

   
 

ùHNLO�����9HNW|U�SURJUDPÕQÕQ�SHQFHUHVL 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



9(5ø�<$3,/$5,��*�]�����-2003)  Bölüm 2 : Java Programlama 

<��'Ro��'U��$\EDUV�8ö85  26 

JAVA ÖRNEK 4 (telefon.java) : GUI Components 

 

 
 
 
 
 
 

import java.awt.*; 
import java.awt.event.*; 
import javax.swing.*; 
 
public class telefon extends JFrame implements 

ActionListener 
{ 
  public Container c; 
  private String names[] = { "1", "2", "3", "4", "5", 
                             "6", "7", "8", "9" }; 
  private JButton b[]; 
  private GridLayout grid1; 
  private JTextField tf1; 
 
  public telefon() 
  { 
    super("telefon"); 
 
    grid1 = new GridLayout(3,4); 
 
    c = getContentPane(); 
    c.setLayout(new BorderLayout()); 
 
    b = new JButton[names.length]; 
 
    JPanel p1 = new JPanel(); 
    for(int i=0; i<names.length; ++i) { 
       b[i] = new JButton(names[i]); 
       b[i].addActionListener(this); 
       p1.add(b[i]); } 
    tf1 = new JTextField(); 
 
    c.add(p1,BorderLayout.CENTER); 
    c.add(tf1,BorderLayout.NORTH); 
    setSize(150,150); 
    show(); 
  } 
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  public void actionPerformed(ActionEvent e) 
  { 
    if(e.getSource()==b[0]) 

tf1.setText(tf1.getText()+"1"); 
    else 
    if(e.getSource()==b[1]) 

tf1.setText(tf1.getText()+"2"); 
    else 
    if(e.getSource()==b[2]) 

tf1.setText(tf1.getText()+"3"); 
  } 
 
  public static void main(String args[]) 
  { 
    telefon app = new telefon(); 
    app.addWindowListener( 
      new WindowAdapter() { 
        public void windowClosing(WindowEvent e) 
        { 
          System.exit(0); 
        } 
      } 
    ); 
  } 
} 
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BÖLÜM 3 
g=<ø1(/(0(��5(&856,ON) 

 
����*LULú 
 
.HQGLQL�GR÷UXGDQ�YH\D�GROD\OÕ�RODUDN�oD÷ÕUDQ�IRQNVL\RQODUD�|]\LQHOL��UHFXUVLYH��
IRQNVL\RQODU�DGÕ�YHULOLU��g]\LQHOHPH��UHFXUVLRQ���LWHUDV\RQXQ��G|QJ�OHU��WHNUDU��
\HULQH� JHoHELOHFHN� oRN� J�oO�� ELU� SURJUDPODPD� WHNQL÷LGLU�� 2ULMLQDO� SUREOHPLQ�
küç�N� SDUoDODUÕQÕ� o|]PHN� LoLQ�� ELU� DOW� SURJUDPÕQ� NHQGL� NHQGLQL� oD÷ÕUPDVÕQÕ�
VD÷OD\DUDN�� WHNUDUOÕ� LúOHPOHULQ� o|]�P�QH� IDUNOÕ� ELU� EDNÕú� DoÕVÕ� JHWLULU�� <HQL�
EDúOD\DQ� SURJUDPFÕODUD�� ELU� IRQNVL\RQ� LoLQGH� DWDPD� GH\LPLQLQ� VD÷ÕQGD�
IRQNVL\RQ� LVPLQLQ� NXOODQÕOPDPDVÕ� JHUHNWL÷L� V|\OHQPHNOH� ELUOLNWH�� |]\LQHOL�
SURJUDPODPDGD� IRQNVL\RQ� LVPL�GR÷UXGDQ�YH\D�GROD\OÕ�RODUDN� IRQNVL\RQ� LoLQGH�
NXOODQÕOÕU� 
 
 
3.2 Örnekler 
 
3.2.1 Faktöryel Fonksiyonu 
 
)DNW|U\HO� IRQNVL\RQXQXQ� PDWHPDWLN� YH� LVWDWLVWLN� DODQÕQGD� |QHPL� E�\�NW�U��
Verilen pozitif bir n tamVD\ÕVÕ�LoLQ�Q�IDNW|U\HO��Q��ùHNOLQGH�J|VWHULOLU�YH�Q�LOH���
DUDVÕQGDNL�W�P�WDPVD\ÕODUÕQ�oDUSÕPÕQD�HúLWWLU�� 
 
Örnekler :  

0! = 1 
1! = 1  
5! = 5 * 4 * 3 * 2 * 1 = 120  

 
)DNW|U\HO�IRQNVL\RQXQXQ�WDQÕPÕ��GHILQLWLRQ�RI�IDFWRULDO�IXQFWLRQ��� 
n! = 1      if n==0 
n! = n * (n-1) * (n-2) * ... * 1  if n>0 
 
Q� WDPVD\ÕVÕQÕ� DOÕS� Q� IDNW|U\HOLQ� GH÷HULQL� G|QG�UHQ� ELU� DOJRULWPD\Õ� úX� úHNLOGH�
ROXúWXUDELOLUL]�� 
 
 
 
 
 
 
 
 
 

prod = 1;  
for(x=n; x>0; x--) 
  prod *= x; 
return prod; 
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%|\OH� ELU� DOJRULWPD� WHNUDUOÕ� �LWHUDWLYH�� ELU� DOJRULWPDGÕU��d�QN��� EHOLUOL� ELU� úDUW�
JHUoHNOHúLQFH\H�NDGDU�V�UHQ�EHOLUJLQ�ELU�G|QJ��YH\D�WHNUDU�YDUGÕU� 
 
)DNW|U\HO�IRQNVL\RQXQXQ�GL÷HU�ELU�WDQÕPÕ�� 
n! = 1   if n==0 
n! = n * (n-1)! if n>0 
 
%X�� IDNW|U\HO� IRQNVL\RQXQXQ�NHQGL� WHULPOHUL� FLQVLQGHQ� WDQÕPODQPDVÕGÕU��%|\OH�
ELU� WDQÕPODPD��ELU�QHVQH\L�NHQGL�FLQVLQGHQ�GDKD�EDVLW�olarak ifade etmesinden 
GROD\Õ�|]\LQHOL�WDQÕPODPD�RODUDN�DGODQGÕUÕOÕU�� 
 
Örnek : 
3!  = 3 * 2!  = 3 * 2 * 1!  = 3 * 2 * 1 * 0!   
     = 3 * 2 * 1 * 1 
   = 3 * 2 * 1 
 = 3 * 2 
= 6 
 
 

�
�Q��GH÷HULQL�KHVDSOD\DQ�&�IRQNVL\RQX�
� 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bu fonksiyonlar di÷HU� ELU� IRQNVL\RQGDQ� ³SULQWI�³�G´�� IDFW�����´� úHNOLQGH�
oD÷UÕODELOLU� 
 
 
 
 
 
 
 
 
 
 

Recursive 
int fact(int n) 
{ 
  int x,y; 
  if (n==0) return(1); 
  x = n-1; 
��\� �IDFW�[����
.HQGLQL�oD÷ÕUÕ\RU
� 
  return (n*y); 
} 

Iterative 
int fact(int n) 
{ 
  int x, prod; 
  prod = 1; 
  for(x=n; x>0; x--) 
    prod *= x; 
  return (prod); 
} 
 

n=3 
int fact(int n) 
{ 
  int x,y; 
  if (n==0) return(1); 
  x = n-1; 
  y = fact(x); 
  return (n*y); 
} 

n=2 
int fact(int n) 
{ 
  int x,y; 
  if (n==0) return(1); 
  x = n-1; 
  y = fact(x); 
  return (n*y); 
} 

n=1 
int fact(int n) 
{ 
  int x,y; 
  if (n==0) return(1); 
  x = n-1; 
  y = fact(x); 
  return (n*y); 
} 

n=0 
int fact(int n) 
{ 
  int x,y; 
  if (n==0) return(1); 
  x = n-1; 
  y = fact(x); 
  return (n*y); 
} 

y=fact(2) y=fact(1) y=fact(0) 

Base (Simplest) Case 
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Bellek Görünümü :  
 

)RQNVL\RQ� |]\LQHOL� RODUDN� KHU� oD÷UÕOÕúÕQGD� \HUHO�
GH÷LúNHQOHU� YH� SDUDPHWUHOHU� LoLQ� EHOOHNWHQ� \HU� D\UÕOÕU��
+HU�IRQNVL\RQGDQ�oÕNÕúWD�LVH�LOJLOL�IRQNVL\RQXQ��HQ�VRQ�
oD÷UÕODQ�� GH÷LúNHQOHUL� LoLQ� EHOOHNWHQ� D\UÕODQ� \HUOHU�
VHUEHVW� EÕUDNÕOÕU� YH� ELU� |QFHNL� NRS\D� \HQLGHQ�
HWNLQOHúWLULOLU�� &� EX� LúOHPL� \Õ÷ÕW� �VWDFN�� NXOODQDUDN�
JHUoHNOHúWLULU��+HU� IRQNVL\RQ�oD÷UÕOÕúÕQGD�IRQNVL\RQXQ�
GH÷LúNHQOHUL� \Õ÷ÕWÕQ� HQ� �VW�QH� NRQXOXU�� )RQNVL\RQGDQ�
oÕNÕOGÕ÷ÕQGD� LVH� HQ� VRQ� HNOHQHQ� HOHPDQ� oÕNDUÕOÕU��
+HUKDQJL� ELU� DQGD� IRQNVL\RQODUÕQ� EHOOHNWH� EXOXQDQ�
NRS\DODUÕQÕ�SDUDPHWUH�GH÷HUOHUL�LOH�ELUOLNWH�J|UPHN�LoLQ�
Debug -�&DOO�6WDFN�VHoHQH÷L�NXOODQÕOÕU��%RUODQG&�������� 
  

 
g]\LQHOL� IRQNVL\RQXQ� KHU� oD÷UÕOÕúÕQGD� EHOOHNWH� [� YH� \� GH÷LúNHQOHUL� LoLQ� \HU�
D\UÕOPDVÕ�LVWHQPL\RUVD�IRQNVL\RQ�NÕVDOWÕODELOLU�� 
 
int fact(int n)  
{  
  return ( (n==0) ? 1 : n * fact(n-1) ); 
} 
 
 
+DWD�GXUXPODUÕ�GD�NRQWURO�HGLOPHOLGLU��³IDFW�-1)” gibi bir fonNVL\RQ�oD÷UÕPÕQGD�Q�
D]DOGÕNoD�D]DODFDNWÕU�YH�SURJUDPÕQ�VRQODQGÕUPD�NRúXOX�RODQ�³Q�  ��´�GXUXPX�
ROXúPD\DFDNWÕU�� %LU� IRQNVL\RQ� NHQGLVLQL� VRQVX]D� NDGDU� oD÷ÕUPDPDOÕGÕU�� %XQX�
HQJHOOHPHN�LoLQ�IRQNVL\RQ�ELUD]�GH÷LúWLULOHELOLU�� 
 
int fact(int n)  
{  
  if(n<0)  
    { printf(“%s”, “Faktöryel fonksiyonunda negatif parametre!”); exit(1); }; 
  return ( (n==0) ? 1 : n * fact(n-1) ); 
} 
 
 
 
 
 
 

x  
y  fact(3) 
  
x  
y  fact(2) 
  
x  
y  fact(1) 
  
x  
y  fact(0) 
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3.2.2 Fibonacci Dizisi (Fibonacci Sequence) 
 
)LERQDFFL� GL]LVL�� KHU� HOHPDQÕ� NHQGLQGHQ�|QFHNL� LNL� HOHPDQÕQ� WRSODPÕ� úHNOLQGH�
ifade edilen dizidir : 
 
0, 1, 1, 2, 3, 5, 8, 13, 21, 34, ... 
 
0. eleman : 0 
1. eleman : 1 
2. eleman : 0+1 = 1 
3. eleman : 1+1 = 2 
4. eleman : 1+2 = 3 
5. eleman : 2+3 = 5 
................................ 
 
)LERQDFFL�GL]LVLQLQ�WDQÕPÕ�� 
 
fib(n) = n    if n==0 or n==1 
fib(n) = fib(n-2) + fib(n-1) if(n>=2) 
 
 
Örnek hesaplama :  
 
fib(4) = fib(2) + fib(3) 
 = fib(0) + fib(1) + fib(1) + fib(2) 
 = 0 + 1 + 1 + fib(0) + fib(1) 
 = 2 + 0 + 1 

= 3 
 
 
)LERQDFFL�GL]LVLQLQ�Q��HOHPDQÕQÕQ�GH÷HULQL�EXODQ�&�IRQNVL\RQX��� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

int fib(int n) 
{ 
  int x, y; 
  if(n<=1) return(n); 
  x=fib(n-1); 
  y=fib(n-2); 
  return(x+y); 
} 

n x y return 
3 fib(2)   
2 fib(1)   
1   return(1)->2 
2 1 fib(0)  
1   return(0)->2 
2 1 0 return(1)->3 
3 1 fib(1)  
1   return(1)->3 
3 2 1 return(3)-> 
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3.2.3 øNLOL�$UDPD��%LQDU\�6HDUFK� 
 
g]\LQHOHPH� VDGHFH� PDWHPDWLNVHO� IRQNVL\RQODUÕQ� WDQÕPODPDVÕQGD� NXOODQÕODQ�
EDúDUÕOÕ� ELU� DUDo� GH÷LOGLU�� $UDPD� JLEL� KHVDSODPD� HWNLQOLNOHULQGH� GH� ROGXNoD�
NXOODQÕúOÕGÕU�� %HOLUOL� ELU� VD\ÕGDNL� HOHPDQ� LoHULVLQGH� EHOOL� ELU� HOHPDQÕ� EXOPD\D�
oDOÕúPD� LúOHPLQH� DUDPD� DGÕ� YHULOLU�� (OHPDQODUÕQ� VÕUDODQPDVÕ� DUDPD� LúOHPLQL�
NROD\ODúWÕUÕU�� øNLOL� DUDPD� GD� VÕUDODQPÕú� HOHPDQODU� �]HULQGH� JHUoHNOHúWLULOLU�� %LU�
GL]LQLQ� LNL� SDUoD\D�E|O�QPHVL�YH�X\JXQ�SDUoDGD� D\QÕ� LúOHPLQ� V�UG�U�OPHVL� LOH�
\DSÕODQ�DUDPD�LúOHPLGLU��7HOHIRQ�UHKEHULQLQ�RUWDVÕQÕ�DoÕS��VR\DGÕQD�J|UH�|QFH�LVH�
LON�\DUÕGD��VRQUD�LVH�LNLQFL�\DUÕGD�D\QÕ�LúOHPL�WHNUDUODPD�\ROX�LOH�DUDPD��WHOHIRQ�
UHKEHULQGHNL� EDúWDQ� LWLEDUHQ� VRQD� GR÷UX� VÕUD� LOH� KHUNHVH� EDNPDNWDQ� oRN� GDKD�
etkindir. 
 
int binsrch(int a[], int x, int low, int high) 
{ 
  int mid; 
  if(low>high) 
    return(-1); 
  mid=(low+high)/2; 
  return(x==a[mid] ? mid : x<a[mid] ? binsrch(a,x,low,mid-1) : binsrch(a,x,mid+1,high) ); 
} 
 
int i; int a[8] = { 1,3,4,5,17,18,31,33 }; // a dizisi : 1  3  4  5  17  18  31  33 
i = binsrch(a,17,0,7); // 0 ve 7.� HOHPDQODU� DUDVÕQGD� ��� VD\ÕVÕQÕQ� DUDWÕOPDVÕQÕ�
VD÷ODU� 
 
 
binsrch(a,17,0,7); 
mid = (0+7)/2 = 3. eleman 
a[mid] = 5 => 17>5 
 
binsrch(a,17,4,7); 
mid = (4+7)/2 = 5.eleman 
a[mid] = 18 => 17<18 
 
binsrch(a,17,4,4); 
mid = (4+4)/2 = 4. eleman 
a[mid] = 17 => 17==17 
return(17); // Bulundu 
D� YH� [� JOREDO� GH÷LúNHQ� RODUDN� WDQÕPODQÕUVD� IRQNVL\RQ� YH� oD÷UÕPÕ� úX� úHNLOGH�
RODFDNWÕU�� 
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int binsrch(int low, int high) 
{ 
  int mid; 
  if(low>high) 
    return(-1); 
  mid=(low+high)/2; 
  return(x==a[mid] ? mid : x<a[mid]?binsrch(low,mid-1):binsrch(mid+1,high) ); 
} 
... i = binsrch(0,n-1); 
 
 
 
3.2.4 Hanoi Kuleleri Problemi (Towers of Hanoi Problem) 
 
ho�NXOH� � �$�%�&��RODQ�ELU� VLVWHPGH�\DUÕoDSÕ�ELUELULQGHQ�IDUNOÕ���WDQH�GLVNLQ�$�
NXOHVLQH�\HUOHúWLULOGL÷LQL�G�ú�Q�Q��ùHNLO������� 
Kurallar : 
• Bir diskin�DOWÕQGD�\DUÕoDSÕ�GDKD�N�o�N�ELU�GLVN�EXOXQDPD]��%LU�GLVNLQ��]HULQH�

\DUÕoDSÕ�GDKD�E�\�N�ELU�GLVN�\HUOHúWLULOHPH]� 
• %LU� DQGD� ELU� NXOHQLQ� VDGHFH� HQ� �VW�QGHNL� GLVN� GL÷HU� ELU� NXOH\H�

\HUOHúWLULOHELOLU��%LU�DQGD�ELU�GLVN�KDUHNHW�HWWLULOHELOLU� 
 
 
 
 
 
 
 
 
 
                                                  

ùHNLO�����+DQRL�.XOHVLQLQ�øON�<HUOHúWLULPL 
 
3UREOHPGH� LVWHQHQ� �� %� GLUH÷LQGHQ� GH� \DUDUODQDUDN� W�P� GLVNOHULQ� &¶\H�
\HUOHúWLULOPHVL� 
 
 
 
 
 
 
 
 
 

A B C
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+DQRL�7RZHUV�3UREOHPLQLQ�d|]�P��YH�&�3URJUDPÕ�+DOLQH�*HWLULOPHVL�� 
 
Önce n diVN�LoLQ�G�ú�QHOLP�� 
• ��GLVN�ROXUVD��GR÷UXGDQ�$¶GDQ�&¶\H�NRQXODELOLU��'R÷UXGDQ�J|U�O�\RU�� 
• (n-1) disk cinsinden çözüm üretebilirsek özyinelemeden yararlanarak n disk 

için de çözümü bulabiliriz. 
• 4 diskli bir sistemde, kurallara göre en üstteki 3 diski B’ye yeUOHúWLUHELOLUVHN�

o|]�P�NROD\ODúÕU� 
 
*HQHOOHúWLULUVHN�� 
1. n==1 => A’dan C’ye diski koy ve bitir. 
2. En üstteki n-1 diski A’dan C’den yararlanarak B’ye aktar. 
3. Kalan diski A’dan C’ye koy. 
4. Kalan n-1 diski A’dan yararlanarak B’den C’ye koy. 
 
Problem deyimi : “ Hanoi Probleminin Çözümü”  
3UREOHP�úX�DQ�WDP�RODUDN�WDQÕPOÕ�GH÷LO��SUREOHP�GH\LPL�\HWHUOL�GH÷LO� 
%LU�GLVNLQ�ELU�NXOHGHQ�GL÷HULQH�WDúÕQPDVÕQÕ�ELOJLVD\DUGD�QDVÕO�WHPVLO�HGHFH÷L]" 
3URJUDPÕQ�*LUGLOHUL�QHOHUGLU"�dÕNWÕODUÕ�QHOHUGLU"�EHOOL�GH÷LO� 
 
*LUGL�dÕNWÕ� WDVDUÕPÕ� KHUKDQJL� ELU� SUREOHPLQ� o|]�P�Q�Q� SURJUDPÕQ�
DOJRULWPDVÕQÕQ� ROXúWXUXOPDVÕQGD� |QHPOL� \HU� WXWDU�� 2OXúWXUXODFDN� DOJRULWPDQÕQ�
\DSÕVÕ� GD� E�\�N�|Oo�GH�JLUGL� YH� oÕNWÕODUD� ED÷OÕ�RODFDNWÕU��8\JXQ�JLUGL�YH� oÕNWÕ�
WDVDUÕPÕ��DOJRULWPDODUÕQ�JHOLúWLULOPHVLQL�NROD\ODúWÕUDELOLU�YH�HWNLQOLN�VD÷ODU� 
 
Girdi : 
 GLVN�VD\ÕVÕ� : n 
 kuleler : A, B, C (uygun) 
 
dÕNWÕ�� 
 GLVN�QQQ¶L��\\\�NXOHVLQGHQ�DOÕS�]]]�NXOHVLQH�\HUOHúWLU� 
 QQQ� �� GLVN� QXPDUDVÕ�� (Q� N�o�N� GLVN� �� QXPDUD� �HQ� N�o�N� VD\Õ� ROPDVÕ�
GR÷UXGDQ� 
 \\\�YH�]]]�GH�NXOH�DGÕ� 
 
Ana progrDPGDQ�WRZHUV�IRQNVL\RQXQXQ�oD÷UÕOPDVÕ�� 
void main() 
{ 
  int n; 
  scanf(“ %d” ,&n); 
  towers(parameters); 
} 
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ùLPGL�SDUDPHWUHOHUL�EHOLUOHPH�DúDPDVÕQD�JHOLQGL�� 
 
#include <stdio.h> 
void towers(int, char, char, char); 
 
void main() 
{ 
  int n; 
  scanf(“ %d” ,&n); 
  towers(n,’ A’ ,’ B’ ,’ C’ ); 
} 
 
void towers(int n, char frompeg, char topeg, char auxpeg) 
{ 
  if(n==1) { 
    printf("\Q�G�V�F�V�F�V��Q����GLVNL���IURPSHJ���NXOHVLQGHQ�DOÕS��� 
����������������������������������������WRSHJ����NXOHVLQH�\HUOHúWLU��� 
    return; 
  }; 
  towers(n-1, frompeg,auxpeg,topeg); // n-��GLVNLQ�\DUGÕPFÕ�NXOH\H�NRQXOPDVÕ 
  printf("\Q�G�V�F�V�F�V��Q����GLVNL���IURPSHJ���NXOHVLQGHQ�DOÕS��� 
��������������������������������������WRSHJ����NXOHVLQH�\HUOHúWLU��� 
  towers(n-1, auxpeg,topeg,frompeg); // n-��GLVNLQ�KHGHI�NXOH\H�NRQXOPDVÕ 
} 
 
3URJUDPÕQ�Q ��GLVN�LoLQ�oDOÕúWÕUÕOPDVÕ�VRQXFX�ROXúDQ�HNUDQ�oÕNWÕVÕ�� 
 
���GLVNL�$�NXOHVLQGHQ�DOÕS�&�NXOHVLQH�\HUOHúWLU 
���GLVNL�$�NXOHVLQGHQ�DOÕS�%�NXOHVLQH�\HUOHúWLU 
���GLVNL�&�NXOHVLQGHQ�DOÕS�%�NXOHVLQH�\HUOHúWLU 
3. diVNL�$�NXOHVLQGHQ�DOÕS�&�NXOHVLQH�\HUOHúWLU 
���GLVNL�%�NXOHVLQGHQ�DOÕS�$�NXOHVLQH�\HUOHúWLU 
���GLVNL�%�NXOHVLQGHQ�DOÕS�&�NXOHVLQH�\HUOHúWLU 
���GLVNL�$�NXOHVLQGHQ�DOÕS�&�NXOHVLQH�\HUOHúWLU 
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3.2.5 7HN� %D÷OÕ� /LVWHGH� (OHPDQODUÕQ� 7HUV� 6ÕUDGD� /LVWHOHQPHVLQGH�

Özyineleme 
 
 
 
 
Procedure RevPrint (list:ListType) 
begin 
  if list<>NIL 
    then 
      begin 
        RevPrint(List^.Next); 
        write(list^.info) 
      end; 
end; 
 
(NUDQ�dÕNWÕVÕ���(�'�&�%�$ 
 
(OHPDQODUÕ�ELU�\Õ÷ÕWD�NR\XS� WHUV� VÕUDGD� OLVWHOHPHN�\HULQH�GR÷UXGDQ�|]\LQHOHPH�
NXOODQPDN�GDKD�EDVLW�YH�GR÷DO� 
 
 
3.3 Özyineleme Zinciri 
 
g]\LQHOL� ELU� IRQNVL\RQXQ� NHQGLVLQL� GR÷UXGDQ� oD÷ÕUPDVÕ� JHUHNPH]�� 'ROD\OÕ�
RODUDN�GD�oD÷ÕUDELOLU��gUQHN�ELU�\DSÕ�úX�úHNLOGHGLU�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a(parametreler) 
{ 
...... 
��E�GH÷HUOHU�� 
...... 
} 

b(parametreler) 
{ 
...... 
��D�GH÷HUOHU�� 
...... 
} 

List A B C D E  
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3.4 g]\LQHOHPH��5HFXUVLRQ��YH�øWHrasyon (Iteration) 
 
+HUKDQJL� ELU� IRQNVL\RQXQ� LWHUDWLI� �LWHUDWLYH�� \DQL� WHNUDUOÕ� YHUVL\RQX�� |]\LQHOL�
�UHFXUVLYH��YHUVL\RQXQGDQ�]DPDQ��WLPH��YH�\HU��VSDFH��EDNÕPÕQGDQ�JHQHOGH�GDKD�
HWNLQGLU��%XQXQ�QHGHQL��|]\LQHOHPHGH�IRQNVL\RQXQ�KHU�oD÷UÕOÕúÕQGD�IRQNVL\RQD�
gLULú�YH�oÕNÕúWD�ROXúDQ�\�NOHUGLU�� 
 
%XQXQOD� ELUOLNWH� JHQHOGH� \DSÕVÕ� X\JXQ� RODQ� SUREOHPOHULQ� o|]�P�QGH�
|]\LQHOHPHQLQ� NXOODQÕOPDVÕ� GDKD� GR÷DO� YH� PDQWÕNOÕGÕU�� 7DQÕPODPDODUGDQ�
o|]�PH� GR÷UXGDQ� XODúÕODELOLU�� <Õ÷ÕW� NXOODQÕPÕ� JHUHNWLUHQ� GXUXPODUGD� |]\LQHOL�
olmayan� o|]�POHULQ� JHOLúWLULOPHVL� ]RUGXU� YH� KDWDODUÕ� JLGHUPHN� LoLQ� GDKD� ID]OD�
oDED�KDUFDPDN�JHUHNLU��gUQHN�RODUDN��WHN�ED÷OÕ�OLVWHGHNL�HOHPDQODUÕQ�WHUV�VÕUDGD�
\D]GÕUÕOPDVÕ�YHULOHELOLU��g]\LQHOL�o|]�PGH�\Õ÷ÕW�RWRPDWLN�RODUDN�ROXúPDNWDGÕU�YH�
D\UÕFD�\Õ÷ÕW�NXOODQPD\D gerek kalmaz. 
 
øWHUDV\RQGD� ³&RQWURO� 6WUXFWXUH´� RODUDN� G|QJ�OHU� \ROX� LOH� WHNUDU� NXOODQÕOÕUNHQ��
|]\LQHOHPHGH�VHoLP�\DSÕVÕ�NXOODQÕOÕU��øWHUDV\RQGD�WHNUDU��GR÷UXGDQ�VD÷ODQÕUNHQ��
|]\LQHOHPHGH� V�UHNOL� IRQNVL\RQ� oD÷UÕODUÕ� LOH� VD÷ODQÕU�� øWHUDV\RQ�� G|QJ�� GXUXP�
úDUWÕ�JHoHUVL]OL÷LQGH�VRQODQÕUNHQ��|]\LQHOHPH�HQ�EDVLW�GXUXPD��VLPSOHVW�FDVH� �
EDVH� FDVH�� XODúÕOGÕ÷ÕQGD� VRQODQÕU�� øWHUDV\RQGD� NXOODQÕODQ� VD\Do� GH÷HUL�
GH÷LúWLULOHUHN�SUREOHP�o|]�O�UNHQ��|]\LQHOHPHGH�RULMLQDO�SUREOHPLQ�GDKD�EDVLW�
V�U�POHUL�ROXúWXUXODUDN�o|]�PH�XODúÕOÕU� 
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-$9$
'$�g=<ø1(/(0(�g51(öø���)DNW|U\HO 
 
���9HULOHQ�ELU�VD\ÕQÕQ�IDNW|U\HOLQL�EXODQ�PHWRGX�LoHUHQ�|UQHN 
import java.io.*; 
 
class FaktoryelOrnek 
{ 
  static int sayi; 
 
  public static void main(String args[]) throws IOException 
  { 
    System.out.print("Sayi veriniz :"); 
    System.out.flush(); 
    sayi=getInt(); 
    int sonuc = factorial(sayi); 
    System.out.println(sayi+"! ="+sonuc); 
  } 
 
  public static int factorial(int n) 
  { 
    if(n==0) 
      return 1; 
    else 
      return(n*factorial(n-1)); 
  } 
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  public static String getString() throws IOException 
  { 
    InputStreamReader isr = new InputStreamReader(System.in); 
    BufferedReader br = new BufferedReader(isr); 
    String s = br.readLine(); 
    return s; 
  } 
 
  public static int getInt() throws IOException 
  { 
    String s = getString(); 
    return Integer.parseInt(s); 
  } 
 
}
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BÖLÜM 4 
$ö$d/$5��75((6� 

 
����*LULú 
 
%D÷OÕ�OLVWHOHU��\Õ÷ÕWODU�YH�NX\UXNODU�GR÷UXVDO��OLQHDU��YHUL�\DSÕODUÕGÕU��$÷DoODU�LVH�
GR÷UXVDO�ROPD\DQ�EHOLUOL�QLWHOLNOHUH�VDKLS�LNL�ER\XWOX�YHUL�\DSÕODUÕGÕU��ùHNLO�������
$÷DoODUGDNL�G�÷�POHUGHQ�LNL�YH\D�GDKD�ID]OD�ED÷�oÕNDELOLU��øNLOL�D÷DoODU��ELQDU\�
WUHHV���G�÷�POHULQGH�HQ�ID]OD�LNL�ED÷�LoHUHQ������YH\D����D÷DoODUGÕU��$÷DFÕQ�HQ�
�VWWHNL�G�÷�P�QH�N|N��URRW��DGÕ�YHULOLU�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ùHNLO�������%LU�LNLOL�D÷DFÕQ�JUDILNVHO�J|VWHULPOHUL 
 

ùHNLO����
GH�J|U�OHQ�D÷DFÕQ�G�÷�POHULQGHNL�ELOJLOHU�VD\ÕODUGDQ�ROXúPXúWXU��+HU�
G�÷�PGHNL�VRO�YH�VD÷�ED÷ODU�\DUGÕPÕ�LOH�GL÷HU�G�÷�POHUH�XODúÕOÕU��6RO��OHIWSWU��YH�
VD÷� �ULJKWSWU�� ED÷ODU� ERú� ��18//��  � �/" = "\��� GD� RODELOLU�� '�÷�P� \DSÕODUÕ�
GH÷LúLN�W�UOHUGH�ELOJLOHU�LoHUHQ�YH\D�ELUGHQ�ID]OD�ELOJL�LoHUHQ�D÷DoODU�GD�RODELOLU��
'R÷DGDNL�D÷DoODU�N|NOHULQGHQ�JHOLúLS�J|÷H�GR÷UX�\�NVHOLUNHQ�YHUL�\DSÕODUÕQGDNL�
D÷DoODU�N|N��\XNDUÕGD�\DSUDNODUÕ�DúD÷ÕGD�RODFDN�úHNLOGe çizilirler.  
 
ùHNLO����
GHNL�D÷Do��$�G�÷�P��N|N�ROPDN��]HUH���G�÷�PGHQ�ROXúPDNWDGÕU��6RO�
DOW� D÷Do�%� N|N�� LOH� EDúODPDNWD� YH� VD÷� DOW� D÷Do� GD�&� N|N�� LOH� EDúODPDNWDGÕU��
$
GDQ�VROGD�%
\H�JLGHQ�YH�VD÷GD�&
\H�JLGHQ�LNL�GDO��EUDQFK��oÕNPDNWDGÕU�� 
 
 
 
 
 
 
 
 
 

5 

7 8 

9 

5   

7   8   

9   
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 ùHNLO�������$÷DoODUGD�G�]H\OHU 

 
 
����7DQÕPODU��gUQHNOHU�ùHNLO����
\H�J|UH�YHULOPLúWLU��� 
 
1) øNLOL� $÷Do� �%LQDU\� 7UHH�� �� 6RQOX� G�÷�POHU� N�PHVLGLU�� %X� N�PH� ERú� ELU�

N�PH�RODELOLU��HPSW\�WUHH���%Rú�GH÷LOVH�úX�NXUDOODUD�X\DU� 
i) .|N�RODUDN�DGODQGÕUÕODQ�|]HO�ELU�G�÷�P�YDUGÕU� 
ii) +HU�G�÷�P�HQ�ID]OD�LNL�G�÷�PH�ED÷OÕGÕU� 
iii) .|N�KDULo�KHU�G�÷�P�ELU�GDOGDQ�JHOPHNWHGLU� 
iv) 7�P�G�÷�POHUGHQ�\XNDUÕ�GR÷UX�oÕNÕOGÕNoD�VRQXoWD�N|NH�XODúÕOÕU� 

 
2) '�÷�P��QRGH����$÷DFÕQ�KHU�ELU�HOHPDQÕQD�G�÷�P�DGÕ�YHULOLU�� 

Örnekler : A, B, C. 
 
3) Kök (root) :�'�]H\��
GDNL��úHPDQÕQ�HQ��VW�QGHNL��WHN�G�÷�P�� 

gUQHN���ùHNLO����
GH�$�ELOJLVLQL�LoHUHQ�G�÷�P� 
 
4) Çocuk (child) : %LU� G�÷�P�Q� VRO� YH� VD÷� ED÷Õ� DUDFÕOÕ÷Õ� LOH� ED÷ODQGÕ÷Õ�

G�÷�POHU�R�G�÷�P�Q�oRFXNODUÕGÕU��gUQHN���%�YH�&��$
QÕQ�oRFXNODUÕGÕU� 
 
5) Parent :�%LU�G�÷�P��VD÷�YH�VRO�ED÷ODUÕ�LOH�ED÷ODQGÕ÷Õ�G�÷�POHULQ�SDUHQW
ÕGÕU��

$�G�÷�P���%�YH�&�G�÷�POHULQLQ�SDUHQW
ÕGÕU������ 
 
6) %LU� G�÷�P�Q� G�]H\� �OHYHO�� YH\D� GHULQOL÷L� �GHSWK�� �� %LU� G�÷�P�Q� N|N�

G�÷�PGHQ� RODQ� X]DNOÕ÷ÕGÕU�� gUQHN� �� '� G�÷�P�Q�Q� G�]H\L� YH\D� GHULQOL÷L�
2’dir. 

 
7) A÷DFÕQ� GHULQOL÷L� �GHSWK� RI� WUHH�� �� (Q� GHULQGHNL� \DSUD÷ÕQ� GHULQOL÷L� YH\D�

\�NVHNOL÷L��KHLJKW���gUQHN���ùHNLO����
GHNL�D÷DFÕQ�GHULQOL÷L��
W�U�� 
 

A 

B C 

D 

G 

E F 

H I 

Düzey 0 Düzey 0 

Düzey 1 

Düzey 2 

Düzey 3 
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8) Yaprak (leaf) :� 6RO� YH� VD÷� ED÷Õ� ERú� RODQ� G�÷�POHUH� \DSUDN� DGÕ� YHULOLU��
Örnekler : D,G,H,I. 

 
9) .DUGHú��VLEOLQJ��EURWKHr) :�$\QÕ�SDUHQW
D�VDKLS�LNL�G�÷�PH�NDUGHú�G�÷�POHU�

DGÕ�YHULOLU��gUQHNOHU���%�LOH�&�NDUGHúWLU��'�LOH�(�NDUGHúWLU��+�LOH�,�NDUGHúWLU� 
 
10) $QFHVWRU� ��VW� G�÷�P�� �� %LU� G�÷�P�Q� SDUHQW
Õ� ELULQFL� DQFHVWRU
ÕGÕU��

3DUHQW
ÕQ� SDUHQW
Õ� �UHFXUVLRQ�� LNLQFL� DQFHVWRU
ÕGÕU�� .|k, kendi hariç tüm 
G�÷�POHULQ�DQFHVWRU
ÕGÕU� 

 
11) 'HVFHQGDQW� �DOW� G�÷�P�� �� %LU� G�÷�P�Q� LNL� oRFX÷X� ELULQFL�

GHVFHQGDQW
ODUÕGÕU��2QODUÕQ�oRFXNODUÕ�GD�LNLQFL�GHVFHQGDQW
ODUÕGÕU����� 
 
12) Full binary tree :�L��+HU�\DSUD÷Õ�D\QÕ�GHULQOLNWH�RODQ�LL��<DSUDN�ROPD\DQ�

G�÷�POHULQ� W�P�Q�Q� LNL� oRFX÷X� RODQ� D÷Do� )XOO� �6WULFWO\�� %LQDU\� 7UHH
GLU�
�øNLQFL� úDUW� \HWHUOL��� %LU� IXOO� ELQDU\� WUHH
GH� Q� WDQH� \DSUDN� YDUVD� EX� D÷DoWD�
toplam 2n-��G�÷�P�YDUGÕU� 

 
13) Complete binary tree :�)XOO�ELQDU\�WUHH
GH�\HQL�ELU�GHULQOL÷H�VROGDQ�VD÷D�

GR÷UX�G�÷�POHU�HNOHQGL÷LQGH�ROXúDQ�D÷DoODUD�&RPSOHWH�%LQDU\�7UHH�GHQLOLU��
%|\OH�ELU�D÷DoWD�ED]Õ�\DSUDNODU�GL÷HUOHULQGHQ�GDKD�GHULQGLU��%X�QHGHQOH�IXOO�
ELQDU\�WUHH�ROPD\DELOLUOHU��(Q�GHULQ�G�]H\GH�G�÷�POHU�RODELOGL÷LQFH�VROGDGÕU��� 

 
14) *HQHUDO�7UHH��$÷Do����+HU�G�÷�P�Q�HQ�ID]OD�LNL�oRFX÷X�RODELOPH�VÕQÕUÕ�

ROPD\DQ�D÷DoODUGÕU�� 
 
15) øNLOL�$UDPD�$÷DFÕ��%LQDU\�6HDUFK�7UHH����%Rú�RODQ�YH\D�KHU�G�÷�P��

DúD÷ÕGDNL�úDUWODUD�X\DQ�DQDKWDUD�VDKLS�ELU�LNLOL�D÷DoWÕU�� 
 

i) .|N�Q� VROXQGDNL� DOW� D÷DoODUGDNL� �H÷HU� YDUVD�� W�P�DQDKWDUODU� N|NWHNL�
anahtardan küçüktür. 

ii) .|N�Q� VD÷ÕQGDNL� DOW� D÷DoODUGDNL� �H÷HU� YDUVD�� W�P�DQDKWDUODU� N|NWHNL�
anahtardan büyüktür. 

iii) 6RO�YH�VD÷�DOW�D÷DoODU�GD�LNLOL�DUDPD�D÷DoODUÕGÕU� 
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����øNLOL�$÷DoODU�YH�øNLOL�$÷DoODU�h]HULQGHNL�'RODúPD�øúOHPOHUL 
 
'RODúPD� �WUDYHUVH��� D÷Do��]HULQGHNL� W�P�G�÷�POHUH� X÷UD\DUDN�JHUoHNOHúWLULOLU��
$÷DoODU��]HULQGHNL�GRODúPD�LúOHPOHUL��D÷DoWDNL�W�P�ELOJLOHULQ�OLVWHOHQPHVL�YH\D�
EDúND�DPDoODUOD�\DSÕOÕU��'R÷UXVDO�YHUL�\DSÕODUÕQGD�EDúWDQ�VRQD�GR÷UX�GRODúPDN�
NROD\GÕU��$÷DoODU� LVH�G�÷�POHUL�GR÷UXVDO�ROPD\DQ�YHUL�\DSÕODUÕGÕU��%X�QHGHQOH�
IDUNOÕ�DOJRULWPDODU�X\JXODQÕU��dRN�ELOLQHQ�\|QWHPOHU��o�WDQH�ROXS�|]\LQHOHPHGHQ�
\DUDUODQÕUODU�� 
 
1) Preorder (depth-ILUVW�RUGHU��'RODúPD��7UDYHUVDO� 

i) .|NH�X÷UD��YLVLW� 
ii) 6RO�DOW�D÷DFÕ�SUHRUGHU�RODUDN�GRODú� 
iii) 6D÷�DOW�D÷DFÕ�SUHRUGHU�RODUDN�GRODú� 

 
2) ,QRUGHU��6\PPHWULF�RUGHU��'RODúPD 

i) 6RO�DOW�D÷DFÕ�LQRUGHU
D�J|UH�GRODú 
ii) .|NH�X÷UD��YLVLW� 
iii) 6D÷�DOW�D÷DFÕ�LQRUGHU
D�J|UH�GRODú� 

 
3) 3RVWRUGHU�'RODúPD 

i) 6RO�DOW�D÷DFÕ�SRVWRUGHU
D�J|UH�GRODú 
ii) 6D÷�DOW�D÷DFÕ�SRVWRUGHU
D�J|UH�GRODú� 
iii) .|NH�X÷UD��YLVLW� 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

ùHNLO�������øNLOL�$÷Do�YH�GH÷LúLN�úHNLOOHUGH�GRODúÕOPDVÕ 
 
 

A 

B C 

D 

G 

F 

H I 

E 

PreOrder : ABDGCEHIF 

InOrder : DGBAHEICF 

PostOrder : GDBHIEFCA 
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����øNLOL�$UDPD�$÷DoODUÕ� 
 
øNLOL� DUDPD� D÷DoODUÕ�� KHU� ELU� G�÷�P�Q� VROXQGDNL� �VRO� DOW� D÷DFÕQGDNL�� W�P�
G�÷�POHU� NHQGLVLQGHQ� N�o�N�� VD÷ÕQGDNLOHU� �VD÷� DOW� D÷DFÕQGDNLOHU�� GH�
kendisinden büy�N� RODFDN� úHNLOGH� ROXúWXUXOXUODU� �ùHNLO� ������ øNLOL� DUDPD�
D÷DoODUÕQGDNL�HQ�|QHPOL�LúOHPOHUGHQ�ELULVL�DUDPDGÕU�� 
 
gUQHN�RODUDN�DúD÷ÕGDNL�D÷DoWD�����VD\ÕVÕQÕ�DUDWPDN�LoLQ�úX�LúOHP�VÕUDVÕ�L]OHQLU�� 
.DUúÕODúWÕUPD��� ���������LOH�NDUúÕODúWÕUÕOÕU�� 

������ROGX÷XQGDQ�VRO�ED÷GDQ�LOHUOHQLU� 
.DUúÕODúWÕUPD��� ���������LOH�NDUúÕODúWÕUÕOÕU�� 

��!���ROGX÷XQGDQ�VD÷�ED÷GDQ�LOHUOHQLU� 
.DUúÕODúWÕUPD�� ���������LOH�NDUúÕODúWÕUÕOÕU�� 

��!���ROGX÷XQGDQ�VD÷�ED÷GDQ�LOHUOHQLU�� 
.DUúÕODúWÕUPD�� : 44 == 44.  

$UDQDQ�DQDKWDU�GH÷HUL�D÷DoWa bulundu! 
 
gUQHN�RODUDN�DúD÷ÕGDNL�D÷DoWD�����VD\ÕVÕQÕ�DUDWPDN�LoLQ�úX�LúOHP�VÕUDVÕ�L]OHQLU�� 
.DUúÕODúWÕUPD�� ���������LOH�NDUúÕODúWÕUÕOÕU�� 

��!���ROGX÷XQGDQ�VD÷�ED÷GDQ�LOHUOHQLU� 
.DUúÕODúWÕUPD�� ���������LOH�NDUúÕODúWÕUÕOÕU�� 

��!���ROGX÷XQGDQ�VD÷�ED÷GDQ�Llerlenir. 
.DUúÕODúWÕUPD�� ���������LOH�NDUúÕODúWÕUÕOÕU�� 

������ROGX÷XQGDQ�VRO�ED÷GDQ�LOHUOHQLU� 
 : NULL.  

$UDQDQ�DQDKWDU�GH÷HUL�D÷DoWD�EXOXQDPDGÕ�� 
  
 
 
 
 
 
 
 
 
 
 
 
 

ùHNLO�������øNLOL�$UDPD�$÷DFÕ 
 
 
 
 
 

      47      
 
 

           

   25     77    
 
 

           

 11    43  65  93   
 
 

           

7  17  31  44  68    
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*|U�OG�÷�� JLEL� DUDPD� LúOHPLQLQ� HWNLQOL÷L� D÷DFÕQ� \�NVHNOL÷LQH� ED÷OÕGÕU�� øNLOL�
DUDPD� D÷DoODUÕ� GHQJHOL� WXWXODELOLUVH�� ELU� DQDKWDU� GH÷HULQL� DUDPDGD� ROGXNoD�
KÕ]OÕGÕUODU��%|\OH�ROGX÷XQGD�Q�HOHPDQOÕ�ELU�D÷Do�HQ�ID]OD�ORJ2Q�G�]H\GHQ�ROXúXU��%LU�GH÷HULQ�EXOXQPDVÕ�YH\D�D÷DoWD�ROPDGÕ÷ÕQÕQ�EHOLUOHQPHVL�LoLQ�HQ�ID]OD�ORJ2n 
kaUúÕODúWÕUPD� \DSÕOÕU��gUQHN� RODUDN� ����� HOHPDQOÕ� ELU� LNLOL� DUDPD� D÷DFÕQGD� ELU�
HOHPDQÕQ� EXOXQDELOPHVL� LoLQ� HQ� ID]OD� ��� NDUúÕODúWÕUPD� \DSPDN� JHUHNHFHNWLU�
(210 ����� !� ������� %D÷OÕ� OLVWHOHUGH� LVH� EXOXQDFDN� HOHPDQÕQ� GH÷HULQH� J|UH�
�HOHPDQ�VRQGD�LVH�������NDUúÕODúWÕUPD�\DSPDN�JHUHNHELOLU��� 
 
'�÷�P�VD\ÕVÕ�Q�RODQ�&RPSOHWH�%LQDU\�7UHH
GH�GHULQOL÷L�KHVDSOD\DELOLUL]�� 
n = 20 + 21 + 22 +... + 2d = 2d+1-1 => n+1 = 2d+1 => d = log2(n+1) - 1’dir. 
���G�÷�PO��ELU�D÷DoWD�G� �ORJ2(15+1) - 1 = 4-1 = 3'tür. 
 
øNLOL�D÷DoODUGDNL�GRODúPD�LúOHPOHULQLQ�W�P��LNLOL�DUDPD�D÷DoODUÕQGD�GD�NXOODQÕOÕU��
øNLOL� DUDPD� D÷DoODUÕ� �]HULQGH� LQRUGHU� GRODúÕOGÕ÷ÕQGD� W�P� HOHPDQODU� N�o�NWHQ�
E�\�÷H�VÕUDOÕ�ELU�úHNLOGH�NDUúÕPÕ]D�JHOHFHNWLU�� 
 
øNLOL�DUDPD�D÷DoODUÕQÕQ�ROXúWXUXOPDVÕ�LVH�úX�úHNLOGHGLU���+HUKDQJL�VÕUDOÕ�ROPD\DQ�ELU�VD\Õ�GL]LVL�
JHOLUNHQ�KHU�ELU�HOHPDQ�D÷DFD�ELU�\DSUDN�G�÷�P�RODUDN�HNOHQLU��gUQHN�RODUDN�VÕUD�LOH����������
��������������������������������������VD\ÕODUÕ�D÷DFD�HNOHQPHN�LVWHQLUVH�� 
47 : 47 köke eklenir. 
25 : 25<47, 47'nin soluna eklenir. 
4�������������!������
LQ�VD÷ÕQD�HNOHQLU� 
�������!������
QLQ�VD÷ÕQD�HNOHQLU� 
�������!�������������
QLQ�VRO�ED÷ÕQD�HNOHQLU���$÷DFÕ�WDPDPOD\ÕQÕ]����� 
 
..... 
..... 
 
øNLOL�DUDPD�D÷DoODUÕ��WHNUDUODUÕ�|QOHPHN�DoÕVÕQGDQ�GD�ROGXNoD�\DUDUOÕGÕUODU��$÷Do�
ROXúWXUXOXUNHQ� WHNUDU� HGHQ� ELU� HOHPDQ� HNOHQPHN� LVWHQGL÷LQGH�� N|NWHQ� LWLEDUHQ�
VROD�JLW��VD÷D�JLW�NDUDUODUÕ�LOH�R�GH÷HULQ�ROGX÷X�\HUH�KÕ]OÕFD�XODúÕODFDN�YH�D÷DoWD�
�YHULOHU� LoLQGH�� R� GH÷HULQ� ]DWHQ� ROGX÷X� DQODúÕODFDNWÕU�� %X� úHNLOGH� WHNUDU� HGHQ�
YHULOHULQ�ROPDVÕ�HQJHOOHQLU���  
 
%XQODU� GÕúÕQGD� LNLOL� DUDPD� D÷DFÕQGDQ� G�÷�P� VLOPH�� LNLOL� DUDPD� D÷DFÕQÕ� LNL�
ER\XWOX�D÷Do�ELoLPLQGH�HNUDQD�oL]GLUPH��D÷DFÕ�G�]H\�VÕUDVÕQGD�GRODúPD��G�]H\�
G�]H\�VROGDQ�VD÷D��JLEL�DOJRULWPDODU�GD�\D]ÕODELOLU��$\UÕFD�D÷Do�G�]H\LQL�EXOPD��
D÷DFD�VWULQJ�GH�GDKLO�ELUoRN�ELOJL�HNOHPH�JLEL�LúOHPOHU�GH�\DSÕODELOLU�� 
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����øNLOL�$UDPD�$÷DFÕ�2OXúWXUPD\Õ�YH�'RODúPD\Õ�6D÷OD\DQ�-DYD�3URJUDPÕ 
 
���'�÷�P�6ÕQÕIÕ 
class TreeNode 
{               
  public int data; 
  public TreeNode leftChild; 
  public TreeNode rightChild; 
 
  public void displayNode() 
  { System.out.print(" "+data+" "); } 
} 
 

���$÷Do�6ÕQÕIÕ 
class Tree 
{ 
  private TreeNode root; 
 
  public Tree() 
  { root = null; } 
 
  public TreeNode getRoot() 
  { return root; } 
 
�����$÷DFÕQ�SUH2UGHU�'RODúÕOPDVÕ 
  public void preOrder(TreeNode localRoot) 
  { 
    if(localRoot!=null) 
    { 
      localRoot.displayNode(); 
      preOrder(localRoot.leftChild); 
      preOrder(localRoot.rightChild); 
    } 
  } 
 
�����$÷DFÕQ�LQ2UGHU�'RODúÕOPDVÕ 
  public void inOrder(TreeNode localRoot) 
  { 
    if(localRoot!=null) 
    { 
      inOrder(localRoot.leftChild); 
      localRoot.displayNode(); 
      inOrder(localRoot.rightChild); 
    } 
  } 
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�����$÷DFÕQ�SRVW2UGHU�'RODúÕOPDVÕ 
  public void postOrder(TreeNode localRoot) 
  { 
    if(localRoot!=null) 
    { 
      postOrder(localRoot.leftChild); 
      postOrder(localRoot.rightChild); 
      localRoot.displayNode(); 
    } 
  } 
               
�����$÷DFD�ELU�G�÷�P�HNOHPH\L�VD÷OD\DQ�PHWRW 
  public void insert(int newdata) 
  { 
    TreeNode newNode = new TreeNode(); 
    newNode.data = newdata; 
    if(root==null) 
      root = newNode; 
    else 
    { 
      TreeNode current = root; 
      TreeNode parent; 
      while(true) 
      { 
        parent = current; 
        if(newdata<current.data) 
        { 
          current = current.leftChild; 
          if(current==null) 
          { 
            parent.leftChild=newNode; 
            return; 
          } 
        } else 
        { 
          current = current.rightChild; 
          if(current==null) 
          { 
            parent.rightChild=newNode; 
            return; 
          } 
        }                
      }  // end while 
    } // end else not root 
  } // end insert() 
 
} // class Tree 



9(5ø�<$3,/$5,��*�]�����-2003)  %|O�P�����$ö$d/$5 

<��'Ro��'U��$\EDUV�8ö85 48

 
���%LQ7UHH�7HVW�VÕQÕIÕ 
class BinTree 
{ 
  public static void main(String args[]) 
  { 
    Tree theTree = new Tree(); 
 
�������$÷DFD����WDQH�VD\Õ�\HUOHúWLULOPHVL 
����6\VWHP�RXW�SULQWOQ��6D\ÕODU������ 
    for (int i=0;i<10;++i) { 
      int sayi = (int) (Math.random()*100); 
      System.out.print(sayi+" "); 
      theTree.insert(sayi); 
    }; 
 
    System.out.print("\Q$÷DFÕQ�,Q2UGHU�'RODúÕOPDVÕ�������� 
    theTree.inOrder(theTree.getRoot()); 
    System.out.print("\Q$÷DFÕQ�3UH2UGHU�'RODúÕOPDVÕ������� 
    theTree.preOrder(theTree.getRoot()); 
    System.out.print("\Q$÷DFÕQ�3RVW2UGHU�'RODúÕOPDVÕ������ 
    theTree.postOrder(theTree.getRoot()); 
  }                                       
} 
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BÖLÜM 5 
<,ö,7��67$&.� 

 
 
����*LULú 
 
(OHPDQ�HNOHPH�oÕNDUPDODUÕQ�HQ��VWWHQ��WRS��\DSÕOGÕ÷Õ�YHUL�\DSÕVÕQD�\Õ÷ÕW��VWDFN��
DGÕ� YHULOLU�� %LU� HOHPDQ� HNOHQHFH÷LQGH� \Õ÷ÕWÕQ� HQ� �VW�QH� NRQXOXU�� %ir eleman 
oÕNDUÕODFD÷Õ�]DPDQ�\Õ÷ÕWÕQ�HQ��VW�QGHNL�HOHPDQ�oÕNDUÕOÕU��%X�HOHPDQ�GD�\Õ÷ÕWWDNL�
HOHPDQODU�LoLQGHNL�HQ�VRQ�HNOHQHQ�HOHPDQGÕU��%X�QHGHQOH�\Õ÷ÕWODUD�/,)2��/DVW�,Q�
)LUVW�2XW���6RQ�JLUHQ�LON�oÕNDU��OLVWHVL�GH�GHQLOLU�� 
 
 
����<Õ÷ÕW�øúOHPOHUL�YH�7DQÕPODUÕ� 
 
�7DQÕP���%Rú�\Õ÷ÕW��HPSW\�VWDFN����(OHPDQÕ�ROPD\DQ�\Õ÷ÕW� 
 
push� �\Õ÷ÕWD� HOHPDQ� HNOHPH�� �� ³SXVK�V�L�´�� V� \Õ÷ÕWÕQÕQ� HQ� �VW�QH� L� GH÷HULQL�
eleman olarak ekler. 
pop� �\Õ÷ÕWWDQ�HOHPDQ�oÕNDUPD�� �� ³L� �SRS�V�´��V�\Õ÷ÕWÕQÕQ�HQ��VW�QGHNL�HOHPDQÕ�
oÕNDUWÕU�YH�GH÷HULQL�L�GH÷LúNHQLQH�DWDU� 
empty� �\Õ÷ÕWÕQ� ERú� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOH\HQ� LúOHP�� �� HPSW\�V��� \Õ÷ÕW� ERú� LVH�
758(�GH÷HULQL��GH÷LOVH�)$/6(�GH÷HULQL�G|QG�U�U� 
stacktop��\Õ÷ÕWWDQ�oÕNDUÕOPDNVÕ]ÕQ�HQ��VWWHNL�HOHPDQÕQ�GH÷HULQL�G|QG�UHQ�LúOHP��
'HQN�LúOHP����SHHN� 
 i = pop(s); 
 push(s,i); 
�7DQÕP��Underflow : %Rú�\Õ÷ÕW� �]HULQGHQ� HOHPDQ� oÕNDUÕOPD\D� YH\D� \Õ÷ÕWÕQ� HQ�
�VW�QGHNL� HOHPDQÕQ� GH÷HUL� EHOLUOHQPH\H� oDOÕúÕOGÕ÷ÕQGD� ROXúDQ� JHoHUVL]� GXUXP��
�d|]�P����SRS�V��YH\D�VWDFNWRS�V��\DSÕOPDGDQ��HPSW\�V��NRQWURO��\DSÕODUDN��ERú�
bir�\Õ÷ÕW�ROXS�ROPDGÕ÷Õ�EHOLUOHQLU��%Rú�LVH�EX�LúOHPOHULQ�\DSÕOPDVÕ�HQJHOOHQLU�� 
 
 
����<Õ÷ÕW�.XOODQÕPÕ��gUQHN� 
 
%LU�\Õ÷ÕW�YH��]HULQGHNL� LúOHPOHULQ� WDQÕPODQGÕ÷ÕQÕ�G�ú�QHOLP�� øo� LoH�SDUDQWH]OHU�
LoHUHQ�ELU�LIDGHGH�SDUDQWH]OHULQ�JHoHUOL�ROPDVÕ�LoLQ�� 
���$oÕODQ�YH�NDSDQDQ�WRSODP�SDUDQWH]�VD\ÕVÕ�HúLW�ROPDOÕGÕU��$o�³�³�YH�NDSD�³�´�
SDUDQWH]OHULQ�HúLWOL÷LQH�EDNÕOÕU� 
���.DSDQDQ�KHU�SDUDQWH]GHQ�|QFH�ELU�SDUDQWH]�DoÕOPÕú�ROPDOÕGÕU��+HU�³�´�LoLQ�ELU�
³�³�ROXS�ROPDGÕ÷ÕQD�EDNÕOÕU� 
³��$�%�´�YH�³$�%�³����úDUWD�X\PD]� 
“ )A+B(-C”  ve “ (A+B))-�&�'´����úDUWD�X\PD]� 
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3UREOHPLQ� o|]�P�� LoLQ� KHU� DoÕODQ� SDUDQWH]GH� ELU� JHoHUOLOLN� DODQÕ� DoÕOÕU� YH�
NDSDQDQ� SDUDQWH]GH� GH� NDSDQÕU�� øIDGHQLQ� KHUKDQJL� ELU� QRNWDVÕQGDNL� 1HVWLQJ�
'HSWK��SDUDQWH]�GHULQOL÷L��R�DQD�NDGDU�DoÕOPÕú�IDNDW�NDSDQPDPÕú�SDUDQWH]Oerin 
VD\ÕVÕGÕU�� øIDGHQLQ�KHUKDQJL�ELU�QRNWDVÕQGDNL�SDUDQWH]� VD\ÕVÕ� � ³�³� VD\ÕVÕ�– “ )”  
VD\ÕVÕ�RODUDN�EHOLUWLOHELOLU��3DUDQWH]OHUL�JHoHUOL�ELU�LIDGHGH�úX�úDUWODU�ROPDOÕGÕU� 
 
���øIDGHQLQ�VRQXQGD�SDUDQWH]�VD\ÕVÕ���ROPDOÕGÕU��øIDGHGH�\D�KLo�SDUDQWH]�\RNWXU�
veya�DoÕODQ�SDUDQWH]OHULQ�VD\ÕVÕ�LOH�NDSDQDQ�SDUDQWH]OHULQ�VD\ÕVÕ�HúLWWLU�� 
���øIDGHQLQ�KLoELU�QRNWDVÕQGD�SDUDQWH]�VD\ÕVÕ�QHJDWLI�ROPDPDOÕGÕU��%X��SDUDQWH]�
DoÕOPDGDQ�ELU�SDUDQWH]LQ�NDSDQPDGÕ÷ÕQÕ�JDUDQWLOHU� 
 
$úD÷ÕGDNL�LIDGH�LNL�úDUWD�GD�X\DU��� 
7-((x*((x+y)/(j-3))+y)/(4-2.5)) 
00122234444334444322211222 2 10 
 
$úD÷ÕGDNL�LIDGH����úDUWD�X\PD]�� 
((A+B) 
122221��øIDGH�VRQXQGD���SDUDQWH]�DUWWÕ����GH÷LO� 
 
$úD÷ÕGDNL�LIDGH����úDUWD�X\PD]��� 
( A + B ) ) - ( C + D 
1 1 1 1 0-1-1 0 0 0 0 (Arada negatif oldu) 
 
Problem biraz de÷LúWLULOGL÷LQGH�� 
 parantezler (parentheses) : “ (“ , “ )”  
 N|úHOL�SDUDQWH]OHU��EUDFNHWV����³>³��³@´ 
 küme parantezleri (braces) : “ {“ , “ }”  
LoHUHELOHQ� LIDGHOHULQ� SDUDQWH]� GR÷UXOX÷X� NRQWURO�Q�Q� \DSÕOPDVÕ� LVWHQGL÷LQGH�
SDUDQWH]� VD\ÕODUÕQÕQ� \DQÕQGD� WLSOHULQLQ� GH� WXWXOPDVÕ� JHUHNHFHNWLU�� %X� QHGHQOH�
\XNDUÕGDNL�\|QWHPLQ�NXOODQÕOPDVÕ�X\JXQ�ROPD]� 
 
void main() { printf(“Merhaba”}; );  
\DQOÕú�ELU�LIDGHGLU�� 
 
.DUúÕODúÕODQ� SDUDQWH]OHUL� WXWPDN� �]HUH� \Õ÷ÕW� NXOODQÕODELOLU� �ùHNLO� ������ %LU�
SDUDQWH]OH� NDUúÕODúÕOGÕ÷ÕQGD� \Õ÷ÕWD� HNOHQLU�� øOJLOL� SDUDQWH]OHULQ� NDUúÕOÕ÷Õ� LOH�
NDUúÕODúÕOGÕ÷ÕQGD� LVH� \Õ÷ÕWD� EDNÕOÕU�� <Õ÷ÕW� ERú� GH÷LOVH� \Õ÷ÕWWDQ� ELU� HOHPDQ�
oÕNDUÕODUDN� GR÷UX� NDUúÕOÕN� ROXS� ROPDGÕ÷Õ� NRQWURO� HGLOLU�� 'R÷UX\VD� LúOHP�
V�UG�U�O�U�� 'H÷LOVH� LIDGH� JHoHUVL]GLU�� <Õ÷ÕW� VRQXQD� XODúÕOGÕ÷ÕQGD� \Õ÷ÕW� ERú�
ROPDOÕGÕU��$NVL�KDOGH�DoÕOPÕú�DPD�NDSDQPDPÕú�SDUDQWH]�RODELOLU�� 
 
 



9(5ø�<$3,/$5,��*�]�����-2003)  %|O�P�����<,ö,7 

<��'Ro��'U��$\EDUV�8ö85  51 

{x+(y-[a+b])*c-[(d+e)]}/(h-(j-(k-[l-n]))). 
e  e  e   çç   ee   ççç e  e  e  e   çççç 
 
 
 
 
 
 
 
ùHNLO�������øIDGHOHULQ�SDUDQWH]�JHoHUOLOL÷LQLQ�EHOLUOHQPHVLQGH�NXOODQÕODQ�\Õ÷ÕW�� 
 
 
5���<Õ÷ÕW�6R\XW�9HUL�7LSL��6WDFN�$'7���%X�J|VWHULP�úHNOL�VÕQDYD�GDKLO�GH÷LO �
optional) 
 
<Õ÷ÕW�$'7¶QLQ�J|VWHULPL��HOW\SH�\Õ÷ÕWÕQ�HOHPDQODUÕQÕQ�YHUL�WLSL�ROPDN��]HUH��� 
 
abstract typedef <<eltype>> STACK (eltype); 
 

abstract empty(s) 
STACK(eltype) s; 
postcondition  empty==(len(s)==0); 
 

abstract eltype pop(s) 
STACK(eltype) s; 
precondition  empty(s)==FALSE; 
postcondition pop=first(s’ ); 
   s == sub(s’ , 1, len(s’ )-1); 
 

abstract push(s,elt) 
STACK(eltype) s; 
eltype elt; 
postcondition s == <elt>+s’ ;  
 
 
����-DYD
GD�<Õ÷ÕWODU 
 
<Õ÷ÕWÕQ�GL]L�NXOODQÕODUDN�JHUoHNOHúWLULPL��ùHNLO������ 
 
 
 
 
 
 

 
ùHNLO�������V�\Õ÷ÕWÕ��]HULQGH�HOHPDQ�HNOHPH�YH�oÕNDUPD�LúOHPOHUL� 

.... 
 

6 
9 
5 

 

top=2

ekle(s,7) s 

.... 
7 
6 
9 
5 

 

top=3 

oÕNDU�V� 
.... 

 
6 
9 
5 

 

top=2 
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WRS� ��¶QLQ�DQODPÕ�\Õ÷ÕWWD���HOHPDQ�YDUGÕU�YH�\Õ÷ÕWÕQ�HQ��VW�QGHNL�HOHPDQ�>�@¶GLU��
%Rú�\Õ÷ÕWWD�WRS� �-1’ dir.  
 
Java’ da kDUDNWHU� \Õ÷ÕWÕ� VÕQÕIÕ� ROXúWXUPD� YH� NXOODQÕPÕQD� LOLúNLQ� ELU� |UQHN� úX�
úHNLOGHGLU�� 
 
import java.io.*; 
 
class StackChar 
{ 
  private int maxSize; 
  private char[] stackArray; 
  private int top; 
 
  public StackChar(int max) 
  { 
    maxSize = max; 
    stackArray = new char[maxSize]; 
    top = -1; 
  } 
 
  public void push(char j) 
  { stackArray[++top] = j; } 
 
  public char pop() 
  { return stackArray[top--]; } 
 
  public boolean isEmpty() 
  { return top==-1; } 
                      
} 
 
class Reverse 
{ 
  public static void main(String args[]) 
  { 
    StackChar y = new StackChar(100);              
    String str = "Merhaba";                        

    for(int i=0; i<str.length(); ++i) 
y.push(str.charAt(i)); 

    while(!y.isEmpty()) System.out.println(y.pop()); 
  } 
} 
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JaYD
GD�KD]ÕU�6WDFN��\Õ÷ÕW��VÕQÕIÕ�GD�EXOXQPDNWDGÕU��$úD÷ÕGDNL�|UQHNWH�6WULQJ
OHU��
ROXúWXUXODQ�V�\Õ÷ÕWÕQD�\HUOHúWLULOHUHN�WHUV�VÕUDGD�OLVWHOHQPHNWHGLU������ 
 
import java.util.*; 
 
public class StackTest 
{ 
  public static void main(String args[]) 
  { 
 
    String str[] = { "Bilgisayar", "Dolap", "Masa",  
����������������������6DQGDO\H����6ÕUD��`� 
 
    Stack s = new Stack(); 
 
    for(int i=0; i<str.length;++i) 
      s.push(str[i]); 
 
    while(!s.empty()) System.out.println(s.pop()); 
 
  } 
} 
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5.6 INFIX, POSTFIX, PREFIX 
 
%X�NÕVÕPGD�ELOJLVD\DU�DODQÕQGDNL�|QHPOL�NRQXODUGDQ�ELUL�RODQ� LQIL[��SRVWIL[�YH�
SUHIL[� NDYUDPODUÕ� �]HULQGH� GXUXODFDN� YH� EX� NDYUDPODUGD� \Õ÷ÕW� NXOODQÕPÕ�
gösterilecektir. 
 
A+B 
RSHUDWRU���LúOHPFL����� 
RSHUDQGV��LúOHQHQOHU����$��% 
 
infix gösterim : A+B  
prefix gösterim : +AB (benzeri bir gösterim add(A,B) fonksiyonu) 
postfix gösterim : AB+ 
 
LQ�� SUH� YH� SRVW�� RSHUDWRU¶�Q� RSHUDQG¶ODUD� J|UH� \HULQH� NDUúÕOÕN� JHOLU�� ,QIL[�
J|VWHULPGH� LúOHPFL� ����� LúOHQHQOHULQ� �$�%�� DUDVÕQGD� \HU� DOÕU��3UHIL[�J|VWHULPGH�
LúDUHWoL��LúOenenlerden önce gelir, postfix gösterimde de sonra gelir. 
 
A+B*C infix ifadesini postfix’ e çevirelim. 
%XQXQ� LoLQ� LúOHP� |QFHOL÷LQH� EDNPDN� JHUHNLU�� dDUSPDQÕQ� WRSODPD\D� |QFHOL÷L�
ROGX÷X� LoLQ�� $��%
&�� úHNOLQGH� G�ú�Q�OHELOLU�� gQFH� oDUSPD� NÕVPÕ� SRVWIL[¶H�
çevrilecek sonra da sonucu. 
 
A+(B*C) DQODúÕOÕUOÕ÷Õ�DUWÕUPDN�LoLQ�SDUDQWH]�NXOODQGÕN� 
A+(BC*) oDUSÕP�oHYULOGL� 
A(BC*)+ toplam çevrildi. 
ABC*+ postfix form. 
 
øúOHP�|QFHOL÷L��E�\�NWHQ�N�o�÷H�� 
 Üs alma 
 Çarpma/Bölme 
 7RSODPD�dÕNDUPD 
 
3DUDQWH]VL]� YH� D\QÕ� |QFHOL÷H� VDKLS� LúOHPFLOHUGH� LúOHPOHU� VROGDQ� VD÷D� GR÷UX�
\DSÕOÕU���V�DOPD�KDULo���hV�DOPDGD�VD÷GDQ�VROD�GR÷UXGXU��$-B+C ‘de öncelik (A-
%��&� úHNOLQGHGLU�� $A%A&¶GH� LVH� $A�%A&�� úHNOLQGHGLU�� 3DUDQWH]OHU� GHIDXOW�
|QFHOLNOHUL�EHOLUWPHN�LoLQ�NRQXOPXúWXU� 
 

Infix Postfix Prefix 
A+B-C AB+C- -+ABC 

(A+B)*(C-D) AB+CD-* *+AB-CD 
A^B*C-D+E/F/(G+H) AB^C*D-EF/GH+/+ +-*ÂBCD//EF+GH 

((A+B)*C-(D-E))^(F+G) AB+C*DE—FG+^ ^-*+ABC-DE+FG 
A-B/(C*D^E) ABCDE^*/- -A/B*C^DE 
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Dikkat edilecek olunursa, postfix ile prefix ifadeler birbirinin ayna görüntüsü 
GH÷LOGLU� 
 
3RVWIL[� IRUPGD�SDUDQWH]� NXOODQÕPÕQD� JHUHN� \RNWXU�� øNL� LQIL[� LIDGH\L� G�ú�Q�Q� ��
$��%
&�� YH� �$�%�
&�� øON� LIDGHGH� SDUDQWH]� JHUHNVL]GLU�� øNLQFLGH� LON� LIDGH� LOH�
NDUÕúWÕUÕOPDPDVÕ� LoLQ� JHUHNOLGLU�� 3RVWIL[� IRUPD� oHYLUPHN� EX� NDUÕúÕNOÕ÷Õ� |QOHU��
(A+B)*�&�'�¶\L� LQIL[� IRUPGD� SDUDQWH]VL]� LIDGH� HWPHN� LoLQ� oDUSÕP� LúOHPL�
\DSÕOÕUVD�LúOHP�VD\ÕVÕ�oR÷DOÕU� 
 
,QIL[� IRUPGDQ� SRVWIL[� IRUPD� oHYULOHQ� ELU� LIDGHGH� RSHUDQG¶ODUÕQ� �VD\Õ� YH\D�
VHPERO��ED÷OÕ�ROGX÷X�RSHUDWRU¶OHUL����-�
����J|UPHN�]RUODúÕU��������
���LIDGHVLQLQ�
sRQXFXQXQ���¶H����������
�LIDGHVLQLQ�VRQXFXQXQ���¶H�NDUúÕOÕN�JHOGL÷LQL�EXOPDN�
zor gibi görünür). Fakat parantez kullanmadan tek anlama gelen bir hale 
G|Q�ú�U��øúOHPOHUL��KHVDSODPDODUÕ�\DSPDN�NROD\ODúÕU��� 
 
SRVWIL[�LIDGHQLQ�VRQXFXQXQ�KHVDSODQPDVÕ��YH�EXQX�JHUoHNOHúWLUHQ�DOJRULWPD��� 
 
%LU� SRVWIL[� VWULQJ¶LQGH� KHU� RSHUDWRU� NHQGLQGHQ� |QFH� JHOHQ� LNL� RSHUDQG� �]HULQGH� LúOHP�
\DSDFDNWÕU��%X�RSHUDQGODU�GDKD�|QFHNL�RSHUDWRU¶OHULQ�VRQXoODUÕ�GD�RODELOLU��%LU�DQGD�LIDGHGHQ�
ELU�RSHUDQG�RNXQDUDN�\Õ÷ÕWD�\HUOHúWLULOLU��%LU�RSHUDWRU¶H�XODúÕOGÕ÷ÕQGD��\Õ÷ÕWÕQ�HQ��VW�QGHNL�LNL�
HOHPDQ� EX� RSHUDWRU¶�Q� RSHUDQG¶ODUÕ� RODFDNWÕU�� øNL� HOHPDQ� \Õ÷ÕWWDQ� oÕNDUÕOÕU� LúOHP� \DSÕOÕU� YH�
VRQXo�WHNUDU�\Õ÷ÕWD�NRQXOXU��$UWÕN�ELU�VRQUDNL�RSHUDWRU¶�Q�RSHUDQG¶Õ�ROPD\D�KD]ÕUGÕU� 
 
Birçok derleyici 3*2+5*6 gibL�ELU� LQIL[�LIDGHQLQ�GH÷HULQL�KHVDSOD\DFD÷Õ�]DPDQ�
SRVWIL[� IRUPD� G|Q�úW�UG�NWHQ� �EHOLUVL]OL÷L� RUWDGDQ� NDOGÕUGÕNWDQ� VRQUD�� VRQXFX�
KHVDSODU���³����
�����
��´��ùHNLO������ 
 
 
 
 
 
 
 
 
 
 

ùHNLO�������%LU�SRVWIL[�LIDGHQLQ�³����
�����
��´�VRQXFXQXQ�KHVDSODQPDVÕ 
 
 
 
 
 
 
 
 

 
 
 

2 
3 

 

top 

 
 
 
 

6 
 

3 2 * 

top 

 
 

6 
5 
6 

 

5 6 

top 

6RQ�LNL�HOHPDQ�\Õ÷ÕWWDQ�oÕNDUÕOÕU��LúOHP�\DSÕOÕU��VRQXo�\Õ÷ÕWD�\HUOHúWLULOLU� 

 
 
 

30 
6 

 

* 

top 

+ 

top 

 
 
 
 

36 
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Algoritma : (Bir postfix ifadenin sonucunu hesaplar) 
 
opndstk = the empty stack; 
// scan the input string reading one element at a time into symb 
while (not end of input) { 
 symb = next input character; 
 if (symb is an operand) 
  push(opndstk,symb); 
 else { 
  // symb is an operator 
  opnd2 = pop(opndstk); 
  opnd1 = pop(opndstk); 
  value = result of applying symb (case *,/,+,-) to opnd1 and opnd2 
  push(opndstk,value); 
 } // end else 
} // end while 
return(pop(opndstk)); 
 
(optional : read program to evaluate a postfix expression, converting an expression from 
infix to postfix from textbook).     
 
 
����)RQNVL\RQ�YH�PHWRW�oD÷UÕPODUÕ 
 
<Õ÷ÕWODU�� OLVWHOHULQ� WHUV�VÕUDGD�\D]GÕUÕOPDVÕ��SDOLQGURP��RNXQGX÷XQGD�YH�WHUVWHQ�
RNXQGX÷XQGD�D\QÕ�VRQXFX�YHUHQ�NDUDNWHU�GL]LVL��EHQ]HUL�\DSÕODUÕQ�EXOXQPDVÕ��ELU�
LIDGHGHNL� SDUDQWH]� JLEL� VHPEROOHULQ� JHoHUOLOL÷LQLQ� WHVW� HGLOPHVL�� LIDGHOHULQ�
VRQXoODUÕQÕQ� KHVDSODQÕS� GH÷HUOHULQLQ� HOGH� HGLOPHVL�� LQIL[� LIDGHOHULQ� SRVWIL[�
LIDGH\H� G|Q�úW�U�OPHVL� JLEL� DPDoODUOD� NXOODQÕODELOGL÷L� JLEL�� SURJUDPlama dili 
GHUOH\LFLOHUL��FRPSLOHU��IRQNVL\RQ�oD÷UÕPODUÕQGD�GD�\Õ÷ÕWODUGDQ�\DUDUODQÕUODU�� 
 
%LU� IRQNVL\RQ� oD÷UÕOGÕ÷ÕQGD�� oD÷ÕUDQ� IRQNVL\RQXQ� \HUHO� GH÷LúNHQOHUL� VLVWHP�
WDUDIÕQGDQ� ND\GHGLOPHOLGLU�� DNVL� KDOGH� oD÷UÕODQ� IRQNVL\RQ� oD÷ÕUDQ� IRQNVL\RQXQ�
GH÷LúNHQOHULQL�YH�GH÷HUOHULQL�RUWDGDQ�NDOGÕUDFDNWÕU��$\UÕFD�oD÷ÕUDQ�IRQNVL\RQGD�
NDOÕQDQ�QRNWD��JHUL�G|Q�ú�DGUHVL���oD÷UÕODQ�IRQNVL\RQXQ�ELWPHVLQGHQ�VRQUD�JHUL�
G|QPHN��]HUH�WXWXOPDOÕGÕU�� 
 
6R\XW� RODUDN� EDNÕOGÕ÷ÕQGD�� \HQL� ELU� IRQNVL\RQXQ� oD÷UÕOPDVÕ� LOH� oD÷ÕUDQ�
fonksiyonXQ�GH÷LúNHQOHUL�YH�JHUL�G|Q�OHFHN�DGUHV�ELU�ND÷ÕGD�ND\GHGLOLU�YH�GDKD�
|QFH� oD÷UÕODQ� IRQNVL\RQODUD� LOLúNLQ� ELOJLOHULQ� WXWXOGX÷X� ND÷ÕWODUÕQ� �]HULQH�
NRQXOXU��%XQGDQ�VRQUD�GHQHWLP�oD÷UÕODQ�IRQNVL\RQD�JHoHU��.HQGL�GH÷LúNHQOHULQH�
\HU� DoDUDN� RQODU� �]HULQGH� LúOHPOHU� \DSÕOPDVÕQÕ� VD÷ODU�� )RQNVL\RQGDQ� JHUL�
G|Q�OHFH÷L� ]DPDQ� HQ� �VWWHNL� ND÷ÕGD� EDNÕOÕS� GH÷LúNHQOHU� �]HULQGH� LOJLOL�
GH÷LúLNOLNOHU�\DSÕODUDN�JHUL�G|Q�ú�DGUHVLQH�DWODQÕU��'HUOH\LFL�EX�LúOHPOHUL�ND÷ÕW�
\HULQH�\Õ÷ÕW�NXOODQDUDN�JHUoHNOHúWLULU� 
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BÖLÜM 6 
KUYRUKLAR (QUEUES) 

 
����*LULú 
 
%X�E|O�PGH�JHUoHN�\DúDPGDNL�NX\UXNODUÕQ�ELOJLVD\DUGDNL�J|VWHULPOHUL��]HULQGH�
GXUXODFDNWÕU�� .X\UXNODU�� HOHPDQ� HNOHPHOHULQ� VRQGDQ� �UHDU�� YH� HOHPDQ�
oÕNDUPDODUÕQ� EDúWDQ� �IURQW�� \DSÕOGÕ÷Õ� YHUL� \DSÕODUÕGÕU�� %LU� HOHPDQ� HNOHQHFH÷L�
]DPDQ� NX\UX÷XQ� VRQXQD� HNOHQLU�� %LU� HOHPDQ� oÕNDUÕODFD÷Õ� ]DPDQ� NX\UXNWD�
EXOXQDQ� LON� HOHPDQ� oÕNDUÕOÕU�� %X� HOHPDQ� GD� NX\UXNWDNL� HOHPDQODU� LoLQGH� LON�
HNOHQHQ�HOHPDQGÕU��%X�QHGHQOH�NX\UXNODUD�),)2��)LUVW-In First-Out = ilk giren 
LON�oÕNDU��OLVWHOHUL�GH�GHQLOPHNWHGLU��*HUoHN�\DúDPGD�GD�EDQNDODUGD��GXUDNODUGD��
JLúHOHUGH�� V�SHUPDUNHWOHUGH�� RWR\ROODUGD� NX\UXNODU� ROXúPDNWDGÕU�� .X\UX÷D� LON�
RODUDN� JLUHQOHU� LúOHPOHULQL� LON� RODUDN� WDPDPOD\ÕS� NX\UXNWDQ� oÕNDUODU�� 9HUL�
\DSÕODUÕQGDNL�NX\UXNODU�EX�W�U�YHUL�\DSÕODUÕQÕQ�VLP�ODV\RQXQGD�NXOODQÕOPDNWDGÕU��
$\UÕFD�LúOHPFL��\D]ÕFÕ��GLVN�JLEL�ND\QDNODU��]HULQGHNL�LúOHPOHULQ�\�U�W�OPHVLQGH�
YH� ELOJLVD\DU� D÷ODUÕQGD� SDNHWOHULQ� \|QOHQGLULOPHVLQGH� GH� NX\UXNODUGDQ�
\DUDUODQÕOPDNWDGÕU� 
 
 
����.X\UXN�øúOHPOHUL�YH�7DQÕPODUÕ 
 
insert(q,x)   : T�NX\UX÷XQXQ�VRQXQD�[�HOHPDQÕQÕ�HNOHU���HQTXHXH� 
x=remove(q)  : T�NX\UX÷XQXQ�EDúÕQGDNL�HOHPDQÕ�VLOHUHN�[
H�DWDU���GHTXHXH� 
 
( Seçimlik : Stacks and Queues konusunu okuyun ) 
 
 
����gQFHOLN�.X\UX÷X��3ULRULW\�4XHXH� 
 
<Õ÷ÕWODUGD�YH�NX\UXNODUGD�HOHPDQODU�HNOHQPH�VÕUDVÕQGD�GD\DOÕ�RODUDN�VÕUDODQÕUODU��
<Õ÷ÕWODUGD�LON�RODUDN�VRQ�HNOHQHQ��NX\UXNODUGD�LVH�LON�HNOHQHQ�HOHPDQ�oÕNDUÕOÕU��
(OHPDQODU� DUDVÕQGDNL� JHUoHN� VÕUDODPD� �VD\ÕVDO� VÕUD� YH\D� DOIDEHWLN� VÕUD� JLEL��
GLNNDWH�DOÕQPD]�� 
 
gQFHOLN� NX\UXNODUÕ�� WHPHO� NX\UXN� LúOHPOHULQLQ� VRQXoODUÕQÕ� HOHPDQODUÕQ� JHUoHN�
VÕUDVÕQÕQ�EHOLUOHGL÷L�YHUL�\DSÕODUÕGÕU��$]DODQ�YH�DUWDQ�VÕUDGD�ROPDN��]HUH�LNL�W�U�
|QFHOLN�NX\UX÷X�YDUGÕU��$UWDQ�|QFHOLN�NX\UXNODUÕQGD�HOHPDQODU�KHUKDQJL�ELU�\HUH�
HNOHQHELOLU�DPD�VDGHFH�HQ�N�o�N�HOHPDQ�oÕNDUÕODELOLU��DST��DUWDQ�|QFHOLN�NX\UX÷X�
ROPDN��]HUH�STLQVHUW�DST�[��[�HOHPDQÕQÕ�NX\UX÷D�HNOHU�YH�STPLQGHOHWH�DST��HQ�
N�o�N�HOHPDQÕ�NX\UXNWDQ�oÕNDUDUDN�GH÷HULQL�G|QG�U�U��$]DODQ�|QFHOLN�NX\UX÷X�
LVH�DUWDQ�|QFHOLN�NX\UX÷XQXQ�WDP�WHUVLGLU� 
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$UWDQ� |QFHOLN� NX\UX÷XQGD� |QFH� HQ� N�o�N� HOHPDQ�� VRQUD� LNLnci küçük eleman 
VÕUD\OD�oÕNDUÕODFD÷ÕQGDQ�GROD\Õ�HOHPDQODU�NX\UXNWDQ�DUWDQ�VÕUD\OD�oÕNPDNWDGÕUODU��
%LUNDo� HOHPDQ� oÕNDUÕOGÕNWDQ� VRQUD� LVH� GDKD� N�o�N� ELU� HOHPDQ� HNOHQLUVH� GR÷DO�
RODUDN� NX\UXNWDQ� oÕNDUÕOGÕ÷ÕQGD� |QFHNL� HOHPDQODUGDQ� GDKD� N�o�N� ELU� HOHPDQ�
oÕNPÕú�RODFDNWÕU� 
 
gQFHOLN�NX\UXNODUÕQGD�VDGHFH�VD\ÕODU�YH\D�NDUDNWHUOHU�GH÷LO�NDUPDúÕN�\DSÕODU�GD�
RODELOLU��gUQHN�RODUDN�WHOHIRQ�UHKEHUL�OLVWHVL��VR\DG��DG��DGUHV�YH�WHOHIRQ�QXPDUDVÕ�
JLEL�HOHPDQODUGDQ�ROXúPDNWDGÕU�YH�VR\DGD�J|UH�VÕUDOÕGÕU�� 
 
gQFHOLN�NX\UXNODUÕQGDNL�HOHPDQODUÕQ�VÕUDVÕQÕQ�HOHPDQODUÕQ�DODQODUÕQGDQ�ELULVLQH�
J|UH� ROPDVÕ� JHUHNPH]�� (OHPDQÕQ� NX\UX÷D� HNOHQPH� ]DPDQÕ� JLEL� HOHPDQODUÕQ�
DODQODUÕ�LOH�LOJLOL�ROPD\DQ�GÕúVDO�ELU�GH÷HUH�J|UH�GH�VÕUDOÕ�RODELOLUOHU� 
 
gQFHOLN� NX\UXNODUÕQÕQ� JHUoHNOHúWLULPLQGH� GL]L� NXOODQÕPÕ� HWNLQ� ELU� \|QWHP�
GH÷LOGLU� 
 
 
����.X\UXN�7DVDUÕPÕ�YH�.XOODQÕPÕ 
 
���.X\UXN�VÕQÕIÕ 
class Kuyruk 
{ 
  private int boyut; 
  private int[] kuyrukDizi; 
  private int bas; 
  private int son; 
  private int elemanSayisi; 
 
�����<DSÕFÕ�0HWRW��&RQVWUXFWRU� 
  public Kuyruk(int s) 
  { 
    boyut = s; 
    kuyrukDizi = new int[boyut]; 
    bas = 0; 
    son = -1; 
    elemanSayisi = 0; 
  } 
 
  public void ekle(int j) // Kuyrugun sonuna eleman ekler 
  { 
    if (son==boyut-1) son = -1; 
    kuyrukDizi[++son] = j; 
    elemanSayisi++; 
  } 
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  public int cikar() 
  { 
    int temp = kuyrukDizi[bas++]; 
    if(bas==boyut) bas=0; 
    elemanSayisi--; 
    return temp; 
  } 
 
  public boolean bosMu() 
  { 
    return(elemanSayisi==0); 
  } 
 
} 
 
 
// 1’den 10’a kadar olan sayilari kuyruga yerlestirip  
���VÕUD\OD�oÕNDUDQ�SURJUDP 
public class KuyrukTest 
{ 
  public static void main(String args[]) 
  { 
    Kuyruk k = new Kuyruk(25); 
 
    k.ekle(1); 
    k.ekle(2); 
    System.out.println(k.cikar()); // 1 
    k.ekle(3); 
    for(int i=4; i<10; ++i) 
      k.ekle(i); 
    while(!k.bosMu()) 
      System.out.println(k.cikar()); 
  }                                  
 
} 
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BÖLÜM 7 
/ø67(/(5�YH�%$ö/,�/ø67(/(5��/,1.('�/,676� 

 
 

7.1 Listeler 
 
*�QO�N� \DúDPGD� OLVWHOHU� SHN� oRN� \HUGH� NXOODQÕOPDNWDGÕU�� $OÕúYHULú� OLVWHOHUL��
adUHV�OLVWHOHUL��GDYHWOL�OLVWHOHUL�JLEL��%LOJLVD\DU�SURJUDPODUÕQGD�GD�OLVWHOHU�\DUDUOÕ�
YH�\D\JÕQ�RODUDN�NXOODQÕODQ�YHUL�\DSÕODUÕQGDQGÕUODU��3URJUDPODPD�DoÕVÕQGDQ�OLVWH��
DUDODUÕQGD� GR÷UXVDO� LOLúNL� RODQ� YHULOHU� WRSOXOX÷X� RODUDN� J|U�OHELOLU�� <Õ÷ÕW� YH�
NX\UXNODUÕQ�JHQLúOHWLOPHVL�\DQL��]HUOHULQGHNL�VÕQÕUODPDODUÕQ�NDOGÕUÕOPDVÕ�LOH�OLVWH�
\DSÕVÕQD� XODúÕOÕU�� 9HUL� \DSÕODUÕQGD� GH÷LúLN� ELoLPOHUGH� OLVWHOHU� NXOODQÕOPDNWD� YH�
�]HUOHULQGH�GH÷LúLN�LúOHPOHU�\DSÕOPDNWDGÕU� 
 
 
����/LVWHOHU�h]HULQGHNL�%D]Õ�øúOHPOHU�YH�7DQÕPODUÕ 
 
1. EmptyList(List) : returns Boolean  

/LVWHQLQ�ERú�ROXS�ROPDGÕ÷ÕQÕ�EHOLUOH\HQ�IRQNVL\RQ�� 
2. FullList(List) : returns Boolean 

/LVWHQLQ�GROX�ROXS�ROPDGÕ÷ÕQÕ�EHOLUOH\HQ�IRQNVL\RQ�� 
3. LengthList(List) : returns integer 
 /LVWHGHNL�HOHPDQ�VD\ÕVÕQÕ�EXODQ�IRQNVL\RQ. 
4. InsertElement(List, NewElement)  
 Listeye yeni bir eleman ekleyen fonksiyon. 
5. DeleteElement(List, Element) 
 /LVWHGHQ�ELU�HOHPDQÕ�DUD\DUDN�oÕNDUWDQ�IRQNVL\RQ� 
6. DestroyList(List) 
 /LVWHGHNL�W�P�HOHPDQODUÕ�VLOHUHN�ERú�OLVWH�EÕUDNDQ�IRQNVL\RQ� 
7. GetNextItem(List, Element) 
 Etkin elemandan bir sonrakini döndüren fonksiyon 
8. RetrieveElement(List, Element, Found) 
 (OHPDQÕQ�OLVWHGH�ROXS�ROPDGÕ÷ÕQÕ�EXODQ�YH�G|QG�UHQ�IRQNVL\RQ� 
 
 
����%D÷OÕ��%D÷ODoOÕ��/LVWHOHU 
 
.HQGL� WLSLQGHNL� ELU� \DSÕ\Õ� J|VWHUHQ� ELU� LúDUHWoL� �\HVLQH� VDKLS� \DSÕODUD� VHOI-
UHIHUHQWLDO�VWUXFWXUHV�DGÕ�YHULOLU��gUQHN�RODUDN�� 
 
struct node { 
 char info; 
 struct node *next; }; 
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\DSÕVÕ��LQIR�DGOÕ�NDUDNWHU�WLSOL�ELOJL�HOHPDQÕQÕQ�\DQÕQGD��ELU�G�÷�P�\DSÕVÕQGD�ELU�
EHOOHN� E|OJHVLQH� LúDUHW� HGHQ� QH[W� LúDUHWoLVLQH� VDKLSWLU�� %X� W�U� \DSÕODUÕQ� DUND�
DUND\D� ELUELULQH� ED÷ODQPDVÕ� PDQWÕ÷Õ� OLVWHOHUGH�� \Õ÷ÕWODUGD�� NX\UXNODUGD� YH�
D÷DoODUGD�ROGXNoD�\DUDUOÕGÕU�� 
 /LVWHGHNL� KHU� G�÷�PGH� ELU� VRQUDNL� G�÷�P�Q� DGUHVLQLQ� WXWXOGX÷X� YHUL� \DSÕVÕ�
�GR÷UXVDO��ED÷OÕ� OLVWH�RODUDN�DGODQGÕUÕOÕU��ùHNLO�������/LVWHQLQ�KHU�ELU�HOHPDQÕQD�
G�÷�P� �QRGH�� DGÕ� YHULOLU�� '�÷�POHU�� ELOJL� YH� ED÷� �DGUHV�� VDKDODUÕQGDQ�
ROXúPDNWDGÕUODU�� %D÷� VDKDODUÕQGD� LúDUHWoLOHU� NXOODQÕOPDNWDGÕU�� /LVWHQLQ� LON�
HOHPDQÕQD� GÕúDUÕGDQ� ELU� LúDUHWoL� �OLVW�� LOH� HULúLOPHNWHGLU�� 'L÷HU� G�÷�POHUH� GH�
ED÷ODU�\DUGÕPÕ�LOH�XODúÕODELOPHNWHGLU��6RQ�G�÷�P�Q�VRQUDNL�DGUHV��QH[W��VDKDVÕ�
18//�GH÷HULQL� LoHULU��18//�ED÷Õ��OLVWH�VRQXQX�EHOLUWLU��(OHPDQÕ�ROPD\DQ�OLVWH�
ERú� OLVWH� RODUDN� DGODQGÕUÕOÕU�� +HUKDQJL� ELU� ER\XWD� GLQDPLN� RODUDN� JHQLúOHWLOLS�
daraOWÕODELOHQ� \Õ÷ÕW� YH� NX\UXNODUÕQ� JHUoHNOHúWLULPL� ED÷OÕ� OLVWHOHU� �]HULQGH�
\DSÕOPDNWDGÕU�� 
 
  
 
 
 
 

ùHNLO�������'R÷UXVDO�%D÷OÕ�/LVWH 
 
<Õ÷ÕWODUGD�YH�NX\UXNODUÕQ�JHUoHNOHúWLULPLQGH�VÕUDOÕ�EHOOHN�NXOODQÕPÕQÕQ��GL]L��HQ�
E�\�N� GH]DYDQWDMÕ�� KLo� NXOODQÕOPDVD� YH\D� D]� NXOODQÕOVD� ELOH� VDELW� PLNWDUGDNL�
EHOOH÷LQ� EX� \DSÕODUD� D\UÕOPÕú� RODUDN� WXWXOPDVÕGÕU�� $\UÕFD� VDELW� EHOOHN� PLNWDUÕ�
DúÕOGÕ÷ÕQGD� GD� WDúPD� ROXúPDVÕ� YH� HOHPDQ� HNOHPH� LúOHPLQLQ� \DSÕODPDPDVÕGÕU��
%D÷OÕ� OLVWHOHU� �]HULQGH� JHUoHNOHúWLULOGLNOHULQGH� ise bu problemler ortadan 
NDONPDNWDGÕU��%HOOHNWHQ�VDGHFH�JHUHNWL÷L�NDGDU�\HU�D\UÕOPDNWD�YH�EHOOHN�ER\XWX�
ELWHQH�NDGDU�EX�\DSÕODUD�HNOHPH�LúOHPL�\DSÕODELOPHNWHGLU��� 
 
%D÷OÕ� OLVWHOHU�� EDúND� YHUL� \DSÕODUÕQÕQ� JHUoHNOHúWLULPLQGH� NXOODQÕODELOGLNOHUL�JLEL�
kendileUL� GH� YHUL� \DSÕVÕGÕUODU�� %D÷OÕ� OLVWHOHUGH� HOHPDQODUÕQ� HNOHQPH� YH�
oÕNDUÕOPDVÕQGD�ELU�VÕQÕUODPD�\RNWXU��%DúD�YH�VRQD�ROGX÷X�JLEL�DUD\D�GD�HOHPDQ�
HNOHQHELOLU��EDúWDQ�YH�VRQGDQ�ROGX÷X�JLEL�RUWDGDQ�GD�HOHPDQ�oÕNDUÕODELOLU��%D÷OÕ�
OLVWH� GRODúÕODUDN� KHUKDQJL� ELU� HOHPDQÕQD� HULúLOHELOLU�� %LU� ED÷OÕ� OLVWHQLQ� Q��
HOHPDQÕQD� HULúPHN� LoLQ� Q� WDQH� LúOHP� \DSPDN� \DQL� NHQGLQGHQ� |QFHNL� �Q-1) 
HOHPDQ� �]HULQGHQ� JHoPHN� JHUHNPHNWHGLU�� (OHPDQODUÕQ� EHOOHNWHNL� \HUOHUL�
GL]LOHUGHNL�JLEL�VÕUDOÕ�ROPDGÕ÷ÕQGDQ�HOHPDQODU�YH�VÕUDODUÕ�LOH�\HUOHúWikleri bellek 
E|OJHOHUL�DUDVÕQGD�ELU�LOLúNL�\RNWXU�� 
 
%D÷OÕ� OLVWHOHULQ� GL]LOHU� �]HULQH� DYDQWDMÕ�� ELU� JUXS� HOHPDQ� DUDVÕQD� HOHPDQ�
HNOHPHGH� YH� ELU� JUXS� HOHPDQ� DUDVÕQGDQ� HOHPDQ� oÕNDUPDGD� RUWD\D� oÕNDU��

List A B C D E  

info next 

node 
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'L]LOHUGH� ELU� HOHPDQ� VLOHUNHQ� DUDGD� ERúOXN� NDOPDVÕQÕ� HQJHOOemek için 
LOHULVLQGHNL� �VD÷ÕQGDNL�� W�P� HOHPDQODUÕ� ELU� JHUL\H� �VROD�� ND\GÕUPDN� JHUHNLU��
(OHPDQ� HNOHPHGH� GH� \HU� DoPDN� LoLQ� NRQXODFD÷Õ� \HUGHNL� YH� LOHULVLQGHNL�
HOHPDQODUÕ� ELU� LOHUL\H� �VD÷D�� ND\GÕUPDN� JHUHNHFHNWLU�� .Do� WDQH� HOHPDQÕQ� \HU�
GH÷LúWLUHFH÷L� �ELUHU� ND\GÕUÕODFD÷Õ�� GL]L� ER\XWXQD� ED÷OÕ� RODUDN� YH� HNOHQHFHN�
HOHPDQÕQ�\HULQH�ED÷OÕ�RODUDN�GH÷LúHFHNWLU��%D÷OÕ�OLVWHOHUGH�LVH�HOHPDQ�HNOHPH�YH�
oÕNDUPD�LoLQ�\DSÕODQ�Lú�OLVWH�ER\XWXQGDQ�ED÷ÕPVÕ]GÕU� 
 
 
����gQFHOLN�.X\UXNODUÕQÕQ�%D÷OÕ�/LVWH�*HUoHNOHúWLULPL 
 
Yöntem 1 : (6ÕUDOÕ�OLVWH�WXWXODUDN���$UWDQ�VÕUDOÕ�|QFHOLN�NX\UX÷XQGD� 
(OHPDQ�HNOHPH��HNOHQHFHN�HOHPDQÕQ�OLVWH\L�VÕUDOÕ� WXWDFDN�úHNLOGH�OLVWH��]HULQGH�
GRODúÕODUDN� DUD\D� HNOHQPHVL� úHNOLQGH� JHUoHNOHúWLULOLU�� (OHPDQ� oÕNDUPD� GD��
OLVWHQLQ�LON�HOHPDQÕQÕQ��HQ�N�o�N�GH÷HU��oÕNDUÕOPDVÕ�LOH�JHUoHNOHúWLULOLU� 
 
<|QWHP������6ÕUDOÕ�ROPD\DQ�OLVWH���$UWDQ�VÕUDOÕ�|QFHOLN�NX\UX÷XQGD� 
(OHPDQ� HNOHPH� NX\UX÷XQ� KHUKDQJL� ELU� \HULQH� \DSÕODELOLU�� (OHPDQ� oÕNDUPD� LVH�
HOHPDQ� EXOXQDQD� NDGDU� W�P�NX\UXN�ER\XQFD� GRODúÕOPDVÕ� YH� HOHPDQÕQ� OLVWHGHQ�
oÕNDUÕOPDVÕ�LOH�JHUoHNOHúWLULOLU�� 
 
gQFHOLN�NX\UXNODUÕQGD�OLVWHOHULQ�VÕUDODQDUDN�NXOODQÕPÕ�VÕUDODQPDGDQ�NXOODQÕPÕQD�
göre daha etkindir. 
 
 
����<Õ÷ÕW�YH�.X\UXNODUÕQ�%D÷OÕ�/LVWH�*HUoHNOHúWLULPOHUL 
 
<Õ÷ÕWODUÕQ�ED÷OÕ�OLVWH�JHUoHNOHúWLULPL�ùHNLO����¶GH�J|U�OPHNWHGLU�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ùHNLO�������<Õ÷ÕWODUÕQ�ED÷OÕ�OLVWH�JHUoHNOHúWLULPL��(OHPDQ�HNOHPH�YH�oÕNDUPD� 

5 
 

3 
 

8 
 

7 
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.X\UXNODUÕQ�ED÷OÕ�OLVWH�JHUoHNOHúWLULPL�ùHNLO����¶GH�J|U�OPHNWHGLU�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ùHNLO�������.X\UXNODUÕQ�ED÷OÕ�OLVWH�JHUoHNOHúWLULPL��(OHPDQ�HNOHPH�YH�oÕNDUPD� 

 
 
 
 
����'L÷HU�%D]Õ�/LVWH�<DSÕODUÕ 
 
'DLUHVHO�%D÷OÕ�/LVWHOHU��&LUFXODU�/LQNHG�/LVWV����7�P�G�÷�POHULQ�ELU�VRQUDNL�
G�÷�P�� J|VWHUGL÷L� ED÷OÕ� OLVWHOHUGLU�� 6RQ� HOHPDQÕQ� ED÷Õ� 18//� GH÷LOGLU�� LON�
HOHPDQÕ�J|VWHULU��%|\OHFH�GDLUHVHO�ELU�\DSÕ�ROXúXU���� 
 
   
 
 
 
 
dLIW�%D÷OÕ�/LVWHOHU��'RXEO\�/LQNHG�/LVWV����+HU�G�÷�P��LNL�ED÷�LoHUGL÷L�ED÷OÕ�
OLVWHOHUGLU��øON�ED÷�NHQGLQGHQ�|QFHNL�G�÷�P��J|VWHUirken ikincisi de kendinden 
VRQUDNL�G�÷�P��J|VWHULU��dLIW�ED÷OÕ�OLVWHOHUGH��WHN�ED÷OÕ�OLVWHOHUGHNL�JHUL\H�GR÷UX�
OLVWHOHPH�YH�GRODúPDGDNL�]RUOXNODU�RUWDGDQ�NDONDU�� 
 
 
 
 
 
 
 
 

List A B C D E  

List A B C D E 

4 1 7 9 3  

Front Rear 

6 ekle : 

4 1 7 9 3  

Front Rear 

6  

(OHPDQ�dÕNDU�� 

1 7 9 3  

Front Rear 

6  4 
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'DLUHVHO�dLIW�%D÷OÕ�/LVWHOHU��&LUFXODU�'RXEO\�/LQNHG�/LVWV����Hem dairesellik 
hem dH�oLIW�ED÷OÕOÕN�|]HOOLNOHULQH�VDKLS�OLVWHOHUGLU��øON�G�÷�PGHQ�|QFHNL�G�÷�P�
VRQ��VRQ�G�÷�PGHQ�VRQUDNL�G�÷�P�GH�LON�G�÷�PG�U� 
 
 
 
 
 
 
 
 
 
 
����-DYD�3URJUDPODPD�'LOLQGH�%D÷OÕ�/LVWH�gUQH÷L�YH�.XOODQÕPÕ 

 
 

���%D÷OÕ�/LVWHQLQ�'�÷�P�<DSÕVÕ 
//  
// 
// 
 
 
class Dugum 
{ 
��SXEOLF�LQW�YHUL�����GH÷LúLN�WLSOHUGH�oR÷DOWÕODELOLU� 
��SXEOLF�'XJXP�VRQUDNL�����VRQUDNL�G�÷�P�Q�DGUHVL� 
 
  public Dugum(int gelenVeri)  ���<DSÕFÕ�PHWRW 
��^�YHUL� �JHOHQ9HUL��`����'�÷�P�\DUDWÕOÕUNHQ�GH÷HULQL� 
���������������������������DNWDUÕU  
 
  publiF�YRLG�\D]GLU������'�÷�P�Q�YHULVLQL�\D]GÕUÕU 
  { System.out.print(" "+veri); } 
} 
 
 
���%D÷OÕ�/LVWH�<DSÕVÕ 
// 
// 
 
 
 
 
class BListe 
{ 
�����/LVWHQLQ�LON�G�÷�P�Q�Q�DGUHVLQL�WXWDU 
  private Dugum bas;  
 

List A B C D E 

veri sonraki 

'�÷�P 

veri sonraki veri sonraki veri sonraki 

bas 



9(5ø�<$3,/$5,��*�]�����-2003)  %|O�P�����/LVWHOHU�YH�%D÷OÕ�/LVWHOHU 

<��'Ro��'U��$\EDUV�8ö85  65 

��SXEOLF�%/LVWH������%LU�%/LVWH�QHVQHVL�\DUDWÕOGÕ÷ÕQGD 
��^�EDV� �QXOO��`����ERú�OLVWH�RODUDN�DoÕOÕU� 
 
�����/LVWHGH�DQDKWDU�GH÷HULQL�EXOXU 
  public Dugum bul(int anahtar) 
  { 
    Dugum etkin = bas; 
    while(etkin.veri != anahtar) 
    { 
      if(etkin.sonraki==null) 
        return null; 
      else 
        etkin = etkin.sonraki;       
    }; 
    return etkin; 
  } 
 
 
  public void basaEkle(int yeniEleman) 
��^����/LVWH�EDúÕQD�HOHPDQ�HNOHU 
    Dugum yeniDugum = new Dugum(yeniEleman); 
    yeniDugum.sonraki = bas; 
    bas = yeniDugum; 
  } 
 
 
  public Dugum sil(int anahtar) 
��^����9HULOHQ�DQDKWDU�GH÷HULQGHNL�G�÷�P��VLOHU 
    Dugum etkin = bas; 
    Dugum onceki = bas; 
 
    while(etkin.veri!=anahtar) 
    { 
      if(etkin.sonraki==null) 
        return null; 
      else 
        { onceki = etkin; etkin = etkin.sonraki; } 
    } 
 
    if(etkin==bas) 
      bas = bas.sonraki; 
    else 
      onceki.sonraki = etkin.sonraki; 
 
    return etkin; 
  } 
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  public void listele() 
��^����%D÷OÕ�/LVWH\L�%DúWDQ�6RQD�/LVWHOHU 
    System.out.println(); 
    System.out.print("Bastan Sona Liste : "); 
    Dugum etkin = bas; 
    while(etkin!=null) 
    { etkin.yazdir(); etkin=etkin.sonraki; } 
  } 
 
} 
 
 
���%LU�ED÷OÕ�OLVWH�ROXúWXUDUDN��%OLVWH�YH�'XJXP� 
���VÕQÕIODUÕQÕ�PHWRWODUÕ\OD�ELUOLNWH�WHVW�HGHQ�VÕQÕI 
 
class BListeTest 
{ 
  public static void main(String args[]) 
  { 
 ���OLVWH�DGOÕ�ELU�ED÷OÕ�OLVWH�QHVQHVL�\DUDWÕU 
    BListe liste = new BListe(); 
 
    liste.basaEkle(9); 
    for(int i=8; i>=1; --i) liste.basaEkle(i); 
 
    liste.listele(); 
 
    int deger = 5; 
    Dugum d = liste.bul(deger); 
 
    if(d==null) 
      System.out.println("\n"+deger+" Listede Yok"); 
    else 
      System.out.println("\n"+deger+" Bulundu"); 
 
    Dugum s = liste.sil(5); 
 
    liste.listele(); 
 
  }                  
 
} 
 
(NUDQ�dÕNWÕVÕ��� 
// Bastan Sona Liste :  1 2 3 4 5 6 7 8 9 
// 5 Bulundu 
// Bastan Sona Liste :  1 2 3 4 6 7 8 9
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BÖLÜM 8 
$/*25ø70$/$5,1�.$5ù,/$ù7,5,/0$6, 

 
 

����*LULú 
 
%LU�SURJUDPÕQ�SHUIRUPDQVÕ�JHQHO�RODUDN�SURJUDPÕQ�LúOHWLPL�LoLQ�JHUHNOL�RODQ�ELOJLVD\DU�]DPDQÕ�
YH� EHOOH÷LGLU�� %LU� SURJUDPÕQ� ]DPDQ� NDUPDúÕNOÕ÷Õ� �WLPH� FRPSOH[LW\�� SURJUDPÕQ� LúOHWLP�
V�UHVLGLU�� %LU� SURJUDPÕQ� \HU� NDUPDúÕNOÕ÷Õ� �VSDFH� FRPSOH[LW\�� SURJUDPÕQ� LúOHWLOGL÷L� V�UHFH�
JHUHNOL�RODQ�\HU�PLNWDUÕGÕU��%LU�SUREOHPLQ�o|]�P�QGH��NXOODQÕODELOHFHN�RODQ�DOJRULWPDODUGDQ�
HQ�HWNLQ�RODQÕ�VHoLOPHOLGLU��(Q�NÕVD�V�UHGH�o|]�PH�XODúDQ�YH\D�HQ�D]�LúOHP�\DSDQ�DOJRULWPD�
WHUFLK�HGLOPHOLGLU��%XUDGD�ELOJLVD\DUÕQ�\DSWÕ÷Õ�Lú�|QHPOLGLU��%D]Õ�GXUXPODUGD�GD�HQ�D]�EHOOHN�
KDUFD\DQ�DOJRULWPDQÕQ�WHUFLK�HGLOPHVL�JHUHNHELOLU��$\UÕFD��SURJUDPFÕQÕQ�\DSWÕ÷Õ� Lú�DoÕVÕQGDQ�
YH\D� DOJRULWPDODUÕQ� DQODúÕOÕUOÕNODUÕ� EDNÕPÕQGDQ� GD� DOJRULWPDODU� NDUúÕODúWÕUÕODELOLU�� 'DKD� NÕVD�
sürede biten bir algoritma yazmak için daha çok kod yazmak veya daha çok bellek kullanmak 
gerekebilir (trade-off).   
 
5DNLS� DOJRULWPDODUÕ� \DSWÕNODUÕ� Lú� DoÕVÕQGDQ� NDUúÕODúWÕUPDN� LoLQ� KHU� DOJRULWmaya 
X\JXODQDELOHFHN� VRPXW� |Oo�OHU� WDQÕPODQPDOÕGÕU�� $\QÕ� LúL� \DSDQ� DOJRULWPDODUGDQ� GDKD� D]�
LúOHPGH�VRQXFD�XODúDQÕQ��KÕ]OÕ�RODQÕQ��EHOLUOHQPHVL�\DQL�GDKD�JHQHO�RODUDN�DOJRULWPD�DQDOL]L�
WHRULN�ELOJLVD\DU�ELOLPOHULQLQ�|QHPOL�ELU�DODQÕGÕU�� 
 
<D]ÕOÕPFÕODU�� LNL� IDUNOÕ� DOJRULWPDQÕQ� \DSWÕNODUÕ� LúL� QDVÕO� |Oo�S� NDUúÕODúWÕUÕUODU"� øON� o|]�P�
DOJRULWPDODUÕ� ELU� SURJUDPODPD� GLOLQGH� NRGOD\ÕS� KHU� LNL� SURJUDPÕ� GD� oDOÕúWÕUDUDN� LúOHWLP�
V�UHOHULQL�NDUúÕODúWÕUPDNWÕU��øúOHWLP�V�UHVL�NÕVD�RODQ�GDKD�L\L�ELU�DOJRULWPD�GHQLOHELOLU�PL" Bu 
\|QWHPGH� LúOHWLP� V�UHOHUL� EHOLUOL� ELU� ELOJLVD\DUD� |]HOGLU�� 'ROD\ÕVÕ� LOH� LúOHWLP� V�UHVL� GH� EX�
ELOJLVD\DUD�ED÷OÕGÕU��'DKD�JHQHO�ELU�|Oo�P�\DSDELOPHN� LoLQ�RODVÕ� W�P�ELOJLVD\DUODU��]HULQGH�
DOJRULWPDQÕQ�oDOÕúWÕUÕOPDVÕ�JHUHNLU�� 
 
øNLQFL� o|]�P�� LúOHWLOHQ� NRPXW� YH� GH\LPOHULQ� VD\ÕVÕQÕ� EXOPDNWÕU�� )DNDW� EX� |Oo�P� NXOODQÕODQ�
SURJUDPODPD� GLOLQH� J|UH� YH� SURJUDPFÕODUÕQ� VWLOLQH� J|UH� GH÷LúLP� J|VWHULU�� %XQXQ� \HULQH�
DOJRULWPDGDNL�NULWLN�JHoLúOHULQ� VD\ÕVÕ�KHVDSODQDELOLU��+HU� WHNUDU� LoLQ�VDELW�ELU� Lú�\DSÕOÕ\RU�YH�
sabit bir s�UH�JHoL\RUVD��EX�|Oo��DQODPOÕ�KDOH�JHOLU�� 
 
%XUDGDQ��DOJRULWPDQÕQ�WHPHOLQGH�\DWDQ�ELU�LúOHPL�D\ÕUDUDN��EX�LúOHPLQ�NDo�NHUH�WHNUDUODQGÕ÷ÕQÕ�
EXOPD�G�ú�QFHVL�GR÷PXúWXU��gUQHN�RODUDN�ELU�WDPVD\Õ�GL]LVLQGHNL�W�P�HOHPDQODUÕQ�WRSODPÕQÕ�
KHVDSODPD�LúOHPLQGH�JHUHNOL�RODQ�Lú�PLNWDUÕQÕ�|OoPHN�LoLQ�WDPVD\Õ�WRSODPD�LúOHPOHULQLQ�VD\ÕVÕ�
EXOXQDELOLU�� ����HOHPDQOÕ�ELU�GL]LGHNL� HOHPDQODUÕQ� WRSODPÕQÕ�EXOPDN� LoLQ���� WRSODPD� LúOHPL�
\DSPDN�JHUHNLU��Q�HOHPDQOÕ�ELU�OLVWHGHNL�HOHPDQODUÕQ�WRSODPÕQÕ�EXOPDN�LoLQ�Q-��WRSODPD�LúOHPL�
yapPDN� JHUHNLU� GL\H� JHQHOOHúWLUPH� \DSDELOLUL]�� %|\OHFH� DOJRULWPDODUÕ� NDUúÕODúWÕUÕUNHQ� EHOLUOL�
ELU�GL]L�ER\XWX�LOH�VÕQÕUOÕ�NDOÕQPD]�� 
 
øNL�JHUoHO�PDWULVLQ�oDUSÕPÕQGD�NXOODQÕODQ�DOJRULWPDODUÕQ�NDUúÕODúWÕUÕOPDVÕ�LVWHQGL÷LQGH��PDWULV�
oDUSÕPÕ� LoLQ�JHUHNHQ�JHUoHO�VD\Õ�oDUSPD�YH�WRSODPD�LúOHPOHULQLQ�NDUÕúÕPÕ�ELU�|Oo��RODFDNWÕU��
%X�|UQHNWHQ�LOJLQo�ELU�VRQXFD�XODúÕOÕU��%D]Õ�LúOHPOHULQ�D÷ÕUOÕ÷Õ�GL÷HUOHULQH�J|UH�ID]ODGÕU��%LUoRN�
ELOJLVD\DUGD�ELOJLVD\DU�]DPDQÕ�FLQVLQGHQ�JHUoHO�VD\Õ�oDUSÕPÕ�JHUoHO�VD\Õ�WRSODPÕQGDQ�oRN�GDKD 
X]XQ� V�UHU�� 'ROD\ÕVÕ� LOH� W�P�PDWULV� oDUSÕPÕ� G�ú�Q�OG�÷�QGH� WRSODPD� LúOHPOHULQLQ� HWNLQOLN�
�]HULQGHNL�HWNLVL�D]�RODFD÷ÕQGDQ�LKPDO�HGLOHELOLUOHU��6DGHFH�oDUSPD�LúOHPOHULQLQ�VD\ÕVÕ�GLNNDWH�
DOÕQDELOLU�� $OJRULWPD� DQDOL]LQGH� JHQHOGH� DOJRULWPDGD� HJHPHQ� RODQ� ELU� LúOHP� EXOXQXU� YH� EX�
GL÷HUOHULQL�J�U�OW���QRLVH��G�]H\LQH�LQGLUJHU� 
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����$OJRULWPDODUGD�.DUPDúÕNOÕN��&RPSOH[LW\��YH�=DPDQ�.DUPDúÕNOÕ÷Õ�$QDOL]L� 
 
 
������øúOHWLP�=DPDQÕ��5XQQLQJ�7LPH� 
 
øúOHWLP� ]DPDQÕQÕ� JLUGL� ER\XWXQXQ� ELU� IRQNVL\RQX� RODUDN� HOH� DOPDN� W�P�JHoHUOL girdileri tek 
GH÷HUH�LQGLULU��%X�GD�GH÷LúLN�DOJRULWPDODUÕ�NDUúÕODúWÕUPD\Õ�NROD\ODúWÕUÕU��(Q�\D\JÕQ�NDUPDúÕNOÕN�
ölçüleri “ Worst –&DVH� 5XQQLQJ� 7LPH´� �HQ� N|W�� GXUXP� LúOHWLP� V�UHVL�� YH� ³$YHUDJH-Case 
5XQQLQJ�7LPH´��RUWDODPD�GXUXP�LúOHWLP�V�UHVL�¶GLU� 
 
Worst-Case Running Time : 
%X� LúOHWLP� V�UHVL�� KHU� JLUGL� ER\XWXQGDNL� KHUKDQJL� ELU� JLUGL� LoLQ� HQ� X]XQ� LúOHWLP� V�UHVLQL�
WDQÕPODU��gUQHN�RODUDN�ELU�SURJUDPÕQ�HQ�N|W��LKWLPDOOH�QH�NDGDU�V�UHFH÷LQLQ�WDKPLQ�HGLOPHVL�
LVWHQHQ� ELU� GXUXPGXU�� Q� HOHPDQOÕ� ELU� OLVWHGH� VÕUDOÕ� DUDPa en kötü ihtimalle (aranan 
EXOXQDPD]VD��Q�NDUúÕODúWÕUPD�JHUHNWLUHFHNWLU��<DQL�ZRUVW-FDVH�UXQQLQJ�WLPH��LúOHWLP�]DPDQÕ��
7�Q�� �Q¶GLU��7�P�SUREOHPOHUGH�VDGHFH�HQ�N|W��JLUGL�GLNNDWH�DOÕQGÕ÷Õ�LoLQ�ZRUVW-case running 
WLPH�GH÷HULQL�KHVDSODPDN�J|UHFHOL�RODUDN�NROD\GÕU� 
 
Average-Case Running Time :  
%X�LúOHWLP�V�UHVL��KHU�JLUGL�ER\XWXQGDNL�W�P�JLUGLOHULQ�RUWDODPDVÕGÕU��Q�HOHPDQÕQ�KHU�ELULQLQ�
DUDQPD� RODVÕOÕ÷ÕQÕQ� HúLW� ROGX÷X� YDUVD\ÕOGÕ÷ÕQGD� YH� OLVWH� GÕúÕQGDQ� ELU� HOHPDQ� DUDQPD\DFD÷Õ�
YDUVD\ÕOGÕ÷ÕQGD�RUWDODPD� LúOHWLP�V�UHVL� �Q�����¶GLU�� øNLQFL�YDUVD\ÕP�NDOGÕUÕOGÕ÷ÕQGD�RUWDODPD�
LúOHWLP� V�UHVL� >�Q������Q@� DUDOÕ÷ÕQGDGÕU� �DUDQDQ� HOHPDQODUÕQ� OLVWHGH� ROPD� H÷LOLPLQH� ED÷OÕ�
RODUDN���2UWDODPD�GXUXP�DQDOL]L�EDVLW�YDUVD\ÕPODU�\DSÕOGÕ÷ÕQGD�ELOH�]RUGXU�YH�YDUVD\ÕPODU�GD�
gerçek perforPDQVÕQ�L\L�WDKPLQOHQHPHPHVLQH�QHGHQ�RODELOLU���� 
 
 
8.2.2 Asimptotik Analiz 
 
$OJRULWPDODUÕQ�NDUúÕODúWÕUÕOPDVÕQGD�DVLPSWRWLN�HWNLQOLNOHUL�GH�GLNNDWH�DOÕQDELOLU��*LUGL�ER\XWX�
VRQVX]D� \DNODúÕUNHQ� LúOHWLP� V�UHVLQLQ� DUWÕúÕ�� $VLPSWRWLN� J|VWHULPLQ� HOHPDQÕ� RODQ� �� |nemli 
J|VWHULP�YDUGÕU� ��2-notation, o-notation, Ω-notation, θ-notation. Burada sadece O gösterimi 
�]HULQGH�GXUXODFDNWÕU��2�J|VWHULPL��IRQNVL\RQODUÕQ�DUWÕú�RUDQÕQÕQ��VW�VÕQÕUÕQÕ�EHOLUOHU��2�I�Q����
I�Q��IRQNVL\RQXQGDQ�GDKD�KÕ]OÕ�DUWPD\DQ�IRQNVL\RQODU�N�PHVLQi gösterir.     
 
8.2.2.1 Big-O Gösterimi (notasyonu)   
 
Q�HOHPDQOÕ�ELU�OLVWHGHNL�HOHPDQODUÕQ�WRSODPÕQÕ�EXOPDN�LoLQ�Q-��WRSODPD�LúOHPL�\DSPDN�JHUHNLU�
GL\H� JHQHOOHúWLUPH� \DSPÕúWÕN�� <DSÕODQ� LúL�� JLUGL� ER\XWXQXQ� ELU� IRQNVL\RQX� RODUDN� HOH� DOPÕú�
olduk. Bu fonksi\RQ�\DNODúÕPÕQÕ�PDWHPDWLNVHO�J|VWHULP�NXOODQDUDN�LIDGH�HGHELOLUL]���%LJ-O (O 
KDUIL�� �� VD\ÕVÕ� GH÷LO�� J|VWHULPL� YH\D� E�\�NO�N� GHUHFHVL� �RUGHU� RI� PDJQLWXGH��� %�\�NO�N�
GHUHFHVLQL�SUREOHPLQ�ER\XWXQD�ED÷OÕ�RODUDN�IRQNVL\RQGD�HQ�KÕ]OÕ�DUWÕú�J|VWHUHQ�WHULP�EHOLUOHr. 
Örnek olarak :  
 
f(n) = n4 + 100n2 + 10n + 50 = O(n4) 
 
fonksiyonunda n'in derecesi n4
W�U�\DQL�Q
LQ�E�\�N�GH÷HUOHUL�LoLQ�IRQNVL\RQX�HQ�ID]OD�Q4 etkiler. 
3HNL� GDKD� G�ú�N� GHUHFHOL� GH\LPOHUH� QH� ROPDNWDGÕU"� Q
LQ� oRN� E�\�N� GH÷HUOHUL� LoLQ� Q4, 
100n2'den, 10n'dHQ� YH� ��
GHQ� oRN� E�\�N� RODFD÷ÕQGDQ� GDKD� G�ú�N� GHUHFHOL� WHULPOHU� GLNNDWH�
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DOÕQPD\DELOLU�� %X� GL÷HU� WHULPOHULQ�� LúOHP� V�UHVLQL� HWNLOHPHGLNOHUL� DQODPÕQD� JHOPH]�� EX�
\DNODúÕP�\DSÕOGÕ÷ÕQGD�Q
LQ�oRN�E�\�N�GH÷HUOHULQGH�|QHP�WDúÕPDGÕNODUÕ�DQODPÕQD�JHOLU� 
 
n, problemiQ�ER\XWXGXU��<Õ÷ÕW�� OLVWH��NX\UXN��D÷Do�JLEL�YHUL�\DSÕODUÕQGD�HOHPDQ�VD\ÕODUÕGÕU��Q�
HOHPDQOÕ�ELU�GL]L�JLEL���� 
 
%LU� OLVWHGHNL� W�P� HOHPDQODUÕQ� GRV\D\D� \D]ÕOPDVÕ� LoLQ� QH� NDGDU� Lú� \DSÕOÕU� �� &HYDS�� OLVWHGHNL�
HOHPDQ�VD\ÕVÕQD�ED÷OÕGÕU� 
 
Algoritma 
OPEN (Rewrite) the file 
WHILE more elements in list DO 
 Print the next element 
 
øúOHPL�\DSPDN�LoLQ�JHoHQ�V�UH�� 
�Q
�%LU�HOHPDQÕQ�GRV\D\D�\D]ÕOPDVÕ�LoLQ�JHoHQ�V�UH���GRV\DQÕQ�DoÕOPDVÕ�VÕUDVÕQGD�JHoHQ�V�UH 
 
$OJRULWPD� 2�Q�
GLU� �$OJRULWPDQÕQ� ]DPDQ� NDUPDúÕNOÕ÷Õ� 2�Q�¶GLU�� �� d�QN��� Q� WDQH� LúOHP� ��
VDGHFH� GRV\D� DoÕOPDVÕ� LúOHPL� YDUGÕU��<�]OHUFH� HOHPDQÕQ� GRV\D\D� ND\GHGLOGL÷L� G�ú�Q�O�UVH��
GRV\D�DoÕOPDVÕ�VÕUDVÕQGD�JHoHQ�V�UH�PLNWDUÕ�UDKDWOÕNOD�LKPDO�HGLOHELOLU��$PD�D]�VD\ÕGD�HOHPDQ�
YDUVD�GRV\D�DoÕOPDVÕ�VÕUDVÕQGD�JHoHQ�V�UH�PLNWDUÕ�|QHP�WDúÕ\DELOLU�YH�WRSODP�V�UH\H�NDWÕOÕPÕ�
daha fazla olur. 
 
%LU� DOJRULWPDQÕQ� E�\�NO�N� GHUHFHVL�� ELOJLVD\DUGD� LúOHWLOGL÷LQGH� VRQXFXQ� QH� NDGDU� V�UHGH�
DOÕQDFD÷ÕQÕ�EHOLUWPH]��%D]HQ�GH�EX�W�U�ELU�ELOJL\H�JHUHNVLQLP�GX\XOXU��gUQHN�RODUDN�ELU�NHOLPH�
LúOHPFLQLQ� ��� VD\IDOÕN� ELU� \D]Õ� �]HULQGH� \D]ÕP� GHQHWLPL� \DSPD� V�UHVLQLQ� ELUNDo� VDQL\H�
G�]H\LQGHQ� ID]OD� ROPDPDVÕ� LVWHQLU�� %|\OH� ELU� ELOJL� LVWHQGL÷LQGH��%LJ-2�DQDOL]L� \HULQH� GL÷HU�
|Oo�POHU�NXOODQÕOPDOÕGÕU��3URJUDP�GH÷LúLN�\|QWHPOHUH�J|UH�NRGODQÕU�YH�NDUúÕODúWÕUPD�\DSÕOÕU��
3URJUDPÕQ� oDOÕúWÕUÕOPDVÕQGDQ�|QFH� YH� VRQUD�ELOJLVD\DUÕQ� VDDWL�ND\GHGLOLU�� øNL� VDDW� DUDVÕQGDNL�
IDUN� DOÕQDUDN� JHoHQ� V�UH� EXOXQXU�� %X� W�U� ELU� �%HQFKPDUN�� WHVWL�� LúOHPOHULQ� EHOLUOL� ELU�
ELOJLVD\DUGD�EHOLUOL�ELU�LúOHPFL�YH�EHOLUOL�ND\QDNODU�NXOODQÕODUDN�QH�NDGDU�V�UG�÷�Q��J|VWHULU� 
 
%LOJLVD\DUÕQ� \DSWÕ÷Õ� LúLQ� SURJUDPÕQ� ER\XWX� LOH�� |UQHN� RODUDN� VDWÕU� VD\ÕVÕ� LOH� LOJLOL� ROPDVÕ�
JHUHNPH]��1�HOHPDQOÕ�ELU�GL]L\L��¶OD\DQ�LNL�SURJUDP�GD�2�Q��ROGX÷X�KDOGH�ND\QDN�NRGODUÕQÕQ�
VDWÕU�VD\ÕODUÕ�ROGXNoD�IDUNOÕGÕU��� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Program 1 : 
 
dizi[0] = 0; 
dizi[1] = 0; 
dizi[2] = 0; 
dizi[3] = 0; 
..................... 
dizi[n-1] = 0; 

Program 2 : 
 
for(int i=0; i<n; ++i) 
 dizi[i] = 0; 
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�¶GHQ�Q¶H�NDGDU�RODQ�VD\ÕODUÕQ�WRSODPÕQÕ�KHVDSOD\DQ�LNL�NÕVD�SURJUDPÕ�G�ú�QHOLP�� 
 
 
 
 
 
 
 
 
3URJUDP����2�Q�¶GLU�� Q ��� ROXUVD� SURJUDPÕQ� oDOÕúPDVÕ� VÕUDVÕQGD� Q �� LoLQ� KDUFDQDQ� V�UHQLQ�
\DNODúÕN����NDWÕ�V�UH�KDUFDQDFDNWÕU��3URJUDP���LVH�2���¶GLU��Q ��GH�ROVD�n=50’ de olsa program 
D\QÕ�V�UHGH�ELWHU���� 
 
 
��������$UWÕú�2UDQÕ�)RQNVL\RQODUÕ 
 
<D\JÕQ�RODUDN�NXOODQÕODQ�ED]Õ�DUWÕú�RUDQÕ�IRQNVL\RQODU�ùHNLO����¶GH�J|VWHULOPHNWHGLU� 
  
 
 
 
 
 
 
 
 
 
 

 
ùHNLO�������<D\JÕQ�DUWÕú�RUDQODUÕ 

 
O(1) : Sabit zaman 
gUQHN���Q�HOHPDQOÕ�ELU�GL]LQLQ� L��HOHPDQÕQD�ELU�GH÷HU�DWDQPDVÕ�2���¶GLU��d�QN��ELU�HOHPDQD�
LQGLVLQGHQ�GR÷UXGDQ�HULúLOPHNWHGLU� 
O(n) : 'R÷UXVDO�]DPDQ� 
gUQHN���Q�HOHPDQOÕ�ELU�GL]LQLQ�W�P�HOHPDQODUÕQÕQ�HNUDQD�\D]GÕUÕOPDVÕ�2�Q�¶GLU� 
gUQHN���VÕUDOÕ�ROPD\DQ�ELU�GL]LGHNL��OLVWHGHNL��HOHPDQODUGDQ�ELULQLQ�DUDQPDVÕ�2�Q�¶GLU��HQ�N|W��
durumda da, ortalama durumda da).  
O(log2n) :�2���¶GHQ�ID]OD�2�Q�¶GHQ�D]GÕU� 
gUQHN���6ÕUDOÕ�ELU�OLVWHQLQ�HOHPDQODUÕ�LoLQGH�LNLOL�DUDPD��ELQDU\�VHDUFK��X\JXODQDUDN�EHOLUOL�ELU�
GH÷HULQ�DUDQPDVÕ�2�ORJ2n)’ dir. 
O(n2) : øNLQFL�GHUHFHOL�]DPDQ 
gUQHN���%DVLW�VÕUDODPD�DOJRULWPDODUÕQÕQ�ELUoR÷X��VHOHFWLRQ�VRUW�JLEL��2�Q2)’ dir. 
O(n log2n) :�%D]Õ�KÕ]OÕ�VÕUDODPD�DOJRULWPDODUÕ�2�Q�ORJ2n)’ dir. 
O(n3) : Kübik zaman 
gUQHN���ho�ER\XWOX�ELU�WDPVD\Õ�WDEORVXQGDNL�KHU�HOHPDQÕQ�GH÷HULQL�DUWÕUDQ�DOJRULWPD� 
O(2n) :�hVWHO�]DPDQ��oRN�E�\�N�GH÷HUOHUH�XODúÕU��� 
 
 
 

Program 1 : 
 
toplam = 0; 
for(int i=0; i<n; ++i) 
 toplam = toplam + i; 

Program 2 : 
 
toplam = n * (n+1) / 2; 

Fonksiyon øVLP 
1 constant 

logn logarithmic 
n linear 

n log n n log n 
n2 quadratic 
n3 cubic 
2n exponential 
n! factorial 
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��������3UDWLNWH�.DUPDúÕNOÕN 
 
'H÷LúLN�DUWÕú�IRQNVL\RQODUÕQÕQ�DOGÕNODUÕ�GH÷HUOHUH�J|UH�ELU�WDEOR��ùHNLO����¶GH�J|VWHULOPLúWLU� 
 
 
 
 
 
 
 
 
 
 

ùHNLO�������'H÷LúLN�IRQNVL\RQODUÕQ�I�Q��GH÷LúLN�JLUGL�ER\XWODUÕQD��Q��J|UH�GH÷HUOHUL 
 
%LU� SURJUDPÕQ� LúOHWLPL� Q3� DGÕP� V�U�\RUVD�� YH� Q ����� LVH�� SURJUDP� ����3� DGÕP� V�UHFHN�
GHPHNWLU��<DQL����������������ELU�PLO\DU��DGÕP� 
.XOODQÕODQ� ELOJLVD\DU� VDQL\HGH� �� �������� ���� DGÕPÕ� JHUoHNOHúWLUHELOHFHN� NDGDU� KÕ]OÕ ise bu 
program tam 1 saniye sürecektir.   
 
ùHNLO����¶GHNL�IRQNVL\RQODUGDQ�HOGH�HGLOPLú�ELU�JUDILN�ùHNLO����¶WH�J|U�OPHNWHGLU�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ùHNLO�������'H÷LúLN�IRQNVL\RQODUÕQ�JUDILNOHUL 

logn n nlogn n2 n3 2n 
0 1 0 1 1 2 
1 2 2 4 8 4 
2 4 8 16 84 16 
3 8 24 64 512 256 
4 16 64 256 4096 65536 
5 32 160 1024 32768 4294967

296 

 

�
��
��
��
��
��

� � � � � � � � � � �� �� �� �� �� ��
Q

I�Q
�

log2n 

n 

n log2n 

n2 2n n3 
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BÖLÜM 9 
SIRALAMA (SORTING) 

 
 

����*LULú 
 
6ÕUDODPD� YH� DUDPD� WHNQLNOHULQGHQ� SHN� oRN� SURJUDPGD� \DUDUODQÕOPDNWDGÕU�� *�QO�N�
\DúDPÕPÕ]GD� HOHPDQODUÕQ� VÕUDOÕ� WXWXOGX÷X� OLVWHOHU� \D\JÕQ� RODUDN� NXOODQÕOPDNWDGÕU�� 7HOHIRQ�
UHKEHULQGHNL�ELU�NLúLQLQ�WHOHIRQ�QXPDUDVÕQÕQ�EXOXQPDVÕ�ELU�DUDPD��VHDUFK��LúOHPLGLU��7HOHIRQ�
rehberlerindekL�ND\ÕWODU�NLúLOHULQ�VR\DGODUÕQD�J|UH�VÕUDOÕGÕU��%LU� WHOHIRQ�QXPDUDVÕQÕQ�NLPH�DLW�
ROGX÷XQX� EXOPD\D� oDOÕúPDN� GD� ELU� EDúND� DUDPD� LúOHPLGLU�� (÷HU� WHOHIRQ� UHKEHUL� NLúLOHULQ�
VR\DGODUÕQD�J|UH�DOIDEHWLN�RODUDN�GH÷LO�GH� WHOHIRQ�QXPDUDODUÕQD�J|UH�NURQRORMLN�RODUDN�VÕUDOÕ�
ROXUVD� EX�� DUDPD� LúOHPLQL� EDVLWOHúWLULU�� .�W�SKDQHOHUGHNL� NLWDSODUÕQ� |]HO� \|QWHPOHUH� J|UH�
VÕUDODQDUDN� UDIODUD� GL]LOPHVL�� ELOJLVD\DUÕQ� EHOOH÷LQGHNL� VD\ÕODUÕQ� VÕUDODQPDVÕ� GD� \DSÕODFDN�
DUDPD� LúOHPOHULQL�KÕ]ODQGÕUÕU�YH�NROD\ODúWÕUÕU��*HQHO�RODUDN�HOHPDQ�WRSOXOXNODUÕ��ELOJLVD\DUGD�
GD�� WHOHIRQ� UHKEHUL� JLEL� |UQHNOHUGH�GH� GDKD� HWNLQ�HULúPHN� �DUDPDN�YH� ELOJL� JHWLUPHN���]HUH�
VÕUDODQÕU�YH�VÕUDOÕ�WXWXOXUODU� 
 
(OHPDQ� �ND\ÕW�� \DSÕ� ����� WRSOXOXNODUÕ� JHQHOGH� �KHU� ]DPDQ� GH÷LO�� ELU� DQDKWDUD� J|UH� VÕUDOÕ�
tutulurlar. Bu DQDKWDU�JHQHOGH�HOHPDQODUÕQ�ELU�DOW�DODQÕ�\DQL��\HVLGLU��(OHPDQODU�VR\DGD�J|UH�
VÕUDOÕ�ROXUVD�VR\DGÕ�DQDKWDUGÕU��QXPDUD\D�J|UH�VÕUDOÕ�ROXUVD�QXPDUD�DQDKWDUGÕU��QRWD�J|UH�ROXUVD�
QRW� DODQÕ� DQDKWDUGÕU��� (OHPDQODU� WRSOXOX÷X� LoLQGHNL� KHU� HOHPDQÕQ� DQDKWDU� GH÷HUL�kendinden 
|QFH�JHOHQ�HOHPDQÕQ�DQDKWDU�GH÷HULQGHQ�E�\�NVH�DUWDQ�VÕUDGD��N�o�NVH�D]DODQ�VÕUDGD�VÕUDOÕGÕU�
denilir (ilgili anahtara göre).  
 
6ÕUDODPD��VÕUDODQDFDN�HOHPDQODU�EHOOHNWH� LVH�LQWHUQDO��LoVHO���ND\ÕWODUÕQ�ED]ÕODUÕ� LNLQFLO�EHOOHN�
RUWDPÕQGD\VD�H[WHUQDO��GÕúVDO��VÕUDODPD�RODUDN�DGODQGÕUÕOÕU�� 
 
6ÕUDODPD�YH� DUDPD� DUDVÕQGD� ELU� LOLúNL� ROGX÷XQGDQ� ELU� X\JXODPDGD� LON� VRUX� VÕUDODPD�JHUHNOL�
PLGLU"�ROPDOÕGÕU��$UDPD�LúOHPOHUL�\R÷XQ�LVH��VÕUDODPDQÕQ�YH\D�R�úHNLOGH�WXWPDQÕQ�JHWLUHFH÷L�
\�N��VÕUDOÕ�ROPD\DQ�ND\ÕWODU��]HULQGHNL�DUDPD�LúOHPOHULQLQ�JHWLUHFH÷L�WRSODP�\�N�\DQÕQGD�oRN�
KDILI�NDODFDNWÕU��%X�NDUDU�YHULOLUVH��DUNDVÕQGDQ�VÕUDODPDQÕQ�QDVÕO�\DSÕODFD÷Õ�YH�KDQJL�VÕUDODPD�
\|QWHPOHULQLQ�NXOODQÕODFD÷Õ�NDUDUODúWÕUÕOPDOÕGÕU��%XQXQ�QHGHQL��W�P�GL÷HU�\|QWHPOHUGHQ��VW�Q�
evrensHO�ELU�VÕUDODPD�WHNQL÷LQLQ�ROPDPDVÕQGDQGÕU� 
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����6,5$/$0$�7(.1ø./(5ø1ø1�(7.ø1/ø./(5ø�YH�$1$/ø=ø� 
 
 
������%XEEOH�6RUW��([FKDQJH�6RUWV�NDSVDPÕQGD� 
 
%XEEOH�VRUW��VÕUDODPD�WHNQLNOHUL�LoLQGH�DQODúÕOPDVÕ�YH�SURJUDPODQPDVÕ�NROD\�ROPDVÕQD�UD÷Pen 
HWNLQOL÷L�HQ�D]�RODQ�DOJRULWPDODUGDQGÕU��Q�HOHPDQOÕ�[�GL]LVL�LoLQ���� 
 
void bubble(int x[], int n) 
{ 
  int hold, j, pass; int switched = TRUE; 
 
  for (pass=0; pass<n-1 && switched == TRUE; pass++) 
  { 
    switched = FALSE; 
    for(j=0; j<n-pass-1; j++) 
    { 
      if (x[j] > x[j+1]) 
      { 
        switched = TRUE; 
        hold = x[j]; 
        x[j] = x[j+1]; 
        x[j+1] = hold; 
      }; 
    }; 
  }; 
} 
 
 
en fazla (n-1) iterasyon gerektirir. 
 
Veriler  : 25 57 48 37 12 92 86 33 
Tekrar 1 : 25 48 37 12 57 86 33 92 
Tekrar 2 : 25 37 12 48 57 33 86 92 
Tekrar 3 : 25 12 37 48 33 57 86 92 
Tekrar 4 : 12 25 37 33 48 57 86 92 
Tekrar 5 : 12 25 33 37 48 57 86 92 
Tekrar 6 : 12 25 33 37 48 57 86 92 
Tekrar 7  : ÖnFHNL� WXUGD� GH÷LúHQ� HOHPDQ� ROPDGÕ÷ÕQGDQ�
\DSÕOPD]� 
 
$QDOL]L�NROD\GÕU��ø\LOHúWLUPH�\DSÕOPDPÕú�DOJRULWPDGD���� 
(n-1) iterasyon ve her iterasyonda (n-���NDUúÕODúWÕUPD� 
7RSODP�NDUúÕODúWÕUPD�VD\ÕVÕ����Q-1)*(n-1) = n2 - 2n + 1 = O(n2) 
 
�<XNDUÕGDNL�JLEL�L\LOHúWLUPH�\DSÕOPÕú�DOJRULWPDGD�HWNLQOLN���� 
iterasyon i'de, (n-L��NDUúÕODúWÕUPD�\DSÕODFDNWÕU� 
7RSODP�NDUúÕODúWÕUPD�VD\ÕVÕ� = (n-1)+(n-2)+(n-3)+...+(n-k) 

= kn - k*(k+1)/2 
= (2kn - k2 - k)/2 

RUWDODPD�LWHUDV\RQ�VD\ÕVÕ��N��2�Q��ROGX÷XQGDQ� �2�Q2) 
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9.2.2 Quicksort (ExchaQJH�6RUWV�NDSVDPÕQGD� 
 
#include <stdio.h> 
 
 
void qsort2(double *left, double *right) 
{ 
  double *p = left, *q = right, w, x=*(left+(right-left>>1)); 
  do 
  { 
    while(*p<x) p++; 
    while(*q>x) q--; 
    if(p>q) break; 
    w = *p; *p = *q; *q = w; 
  } while(++p <= --q); 
  if(left<q) qsort2(left,q); 
  if(p<right) qsort2(p,right); 
} 
 
void main() 
{ 
  double dizi[8] = { 23, 398, 34, 100, 57, 67, 55, 320 }; 
  qsort2( &dizi[0], &dizi[7] ); 
} 
 
Q� HOHPDQOÕ� ELU� GL]L� VÕUDODQPDN� LVWHQGL÷LQGH� GL]LQLQ� KHUKDQJL�
bir yerindHQ� [� HOHPDQÕ� VHoLOLU� �|UQHN� RODUDN� RUWDVÕQGDNL�
HOHPDQ���;�HOHPDQÕ�M��\HUH�\HUOHúWL÷LQGH����øOH��M-1). yerler 
DUDVÕQGDNL� HOHPDQODU� [
GHQ� N�o�N�� M��
GHQ� �Q-1)’e kadar olan 
HOHPDQODU� [
GHQ� E�\�N� RODFDNWÕU�� %X� NRúXOODU�
JHUoHNOHúWLULOGL÷LQGH� [�� GL]LGH� HQ� N�o�N� M�� HOHPDQGÕU�� $\QÕ�
LúOHPOHU�� [>�@-x[j-1] ve x[j+1]-x[n-1] alt dizileri 
�SDUoDODUÕ��LoLQ�WHNUDUODQÕU��6RQXoWD�YHUL�JUXEX�VÕUDODQÕU���� 
 
 
 
23  398  34  100  57  67  55  320 3. eleman 

23 55 34 67 57 [100] 398 320 

[23] [34] 55 67 57 [100] [320] [398] 

[23] [34] [55] 67 57 [100] [320] [398] 

[23] [34] [55] [57] [67] [100] [320] [398] 
 
(÷HU� úDQVOÕ� LVHN�� VHoLOHQ� KHU� HOHPDQ� RUWDQFD� GH÷HUH� \DNÕQVD�
log2Q�LWHUDV\RQ�RODFDNWÕU� �2�Q�ORJ2Q���2UWDODPD�GXUXPX�LúOHWLP�
]DPDQÕ� GD� KHVDSODQGÕ÷ÕQGD� 2�Q� ORJ2n)’dir, yani genelde böyle 
sonuç verir. En kötü durumda ise parçalama dengesiz olacak ve 
Q� LWHUDV\RQOD� VRQXoODQDFD÷ÕQGD� 2�Q2�� RODFDNWÕU� �HQ� N|W�� GXUXP�
LúOHWLP�]DPDQÕ�� 
 



9(5ø�<$3,/$5,��*�]�����-2003)  %|O�P������6ÕUDODPD 

<��'Ro��'U��$\EDUV�8ö85  75 

������6WUDLJKW�6HOHFWLRQ�6RUW��6HOHFWLRQ�6RUWV�NDSVDPÕQGD� 
 
(OHPDQODUÕQ�VHoLOHUHN�X\JXQ�\HUOHULQH�NRQXOPDVÕ�LOH�JHUoHNOHúWLULOHQ�ELU�VÕUDODPDGÕU�� 
  
void selectsort(int x[], int n) 
{ 
  int i, indx, j, large; 
  for(i=n-1; i>0; i--) 
  { 
    large = x[0]; 
    indx = 0; 
    for(j=1; j<=i; j++) 
     if(x[j]>large) 
     { 
       large = x[j]; 
       indx = j; 
     }; 
     x[indx] = x[i]; 
     x[i] = large; 
  }; 
} 
 
Veriler  : 25 57 48 37 12 92 86 33 
Tekrar 1 : 25 57 48 37 12 33 86 92 
Tekrar 2 : 25 57 48 37 12 33 86 92 
Tekrar 3 : 25 33 48 37 12 57 86 92 
Tekrar 4 : 25 33 12 37 48 57 86 92 
Tekrar 5 : 25 33 12 37 48 57 86 92 
Tekrar 6 : 25 12 33 37 48 57 86 92 
Tekrar 7 : 12 25 33 37 48 57 86 92 
 
6HOHFWLRQ�6RUW
XQ�DQDOL]L�GR÷UXGDQGÕU�� 
1. turda (n-1),  
2. turda (n-2),  
3. ...  
(n-����7XUGD����NDUúÕODúWÕUPD�\DSÕOPDNWDGÕU� 
 
7RSODP�NDUúÕODúWÕUPD�VD\ÕVÕ� = (n-1)+(n-2)+...+1 = n*(n-1)/2 
      = (1/2)n2-(1/2)n = O(n2) 
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9.2.4 Simple Insertion Sort (InseUWLRQ�6RUWV�NDSVDPÕQGD�� 
 
(OHPDQODUÕQ�VÕUDVÕQD�X\JXQ�RODUDN�OLVWH\H�WHN�WHN�HNOHQPHVL�LOH�JHUoHNOHúWLULOHQ�VÕUDODPDGÕU�� 
 
void insertsort(int x[], int n) 
{ 
  int i,k,y; 
  for(k=1; k<n; k++) 
  { 
    y=x[k]; 
    for(i=k-1; i>=0 && y<x[i]; i--) 
      x[i+1]=x[i]; 
    x[i+1]=y; 
  }; 
}  
 
Veriler  25 57 48 37 12 92 86 33 
Tekrar 1 25 57 48 37 12 92 86 33 
Tekrar 2 25 48 57 37 12 92 86 33 
Tekrar 3 25 37 48 57 12 92 86 33 
Tekrar 4 12 25 37 48 57 92 86 33 
Tekrar 5 12 25 37 48 57 92 86 33 
Tekrar 6 12 25 37 48 57 86 92 33 
Tekrar 7 12 25 33 37 48 57 86 92 

 
(÷HU�YHULOHU�VÕUDOÕ�LVH�KHU�WXUGD���NDUúÕODúWÕUPD�\DSÕODFDNWÕU�
YH� 2�Q�� RODFDNWÕU�� 9HULOHU� WHUV� VÕUDOÕ� LVH� WRSODP�
NDUúÕODúWÕUPD�VD\ÕVÕ���Q-1)+(n-2)+...+3+2+1 = n*(n+1)/2 = O(n2) 
RODFDNWÕU�� 
 
6LPSOH� ,QVHUWLRQ� 6RUW
XQ� RUWDODPD� NDUúÕODúWÕUPD� VD\ÕVÕ� LVH�
O(n2)’dir.    
 
Selection Sort ve Simple Insertion Sort, Bubble Sort'a göre 
daha etkindir. Selection Sort, Insertion Sort'tan daha az 
DWDPD� LúOHPL� \DSDUNHQ� GDKD� ID]OD� NDUúÕODúWÕUPD� LúOHPL� \DSDU��
%X�QHGHQOH�6HOHFWLRQ�6RUW�E�\�N�ND\ÕWODUGDQ�ROXúDQ�D]�HOHPDQOÕ�
veri gUXSODUÕ� LoLQ� �DWDPDODUÕQ� V�UHVL� oRN� ID]OD� ROPD]�� YH�
NDUúÕODúWÕUPDODUÕQ� GDKD� D]� \�N� JHWLUHFH÷L� EDVLW� DQDKWDUOÕ�
durumlarda uygundur. Tam tersi için, insertion sort uygundur. 
(OHPDQODU� ED÷OÕ� OLVWHGHOHUVH� DUD\D� HOHPDQ� HNOHPHOHUGH� YHUL�
ND\GÕUPD�ROPD\DFD÷ÕQGDQ�LQVHUWLRQ�VRUW�PDQWÕ÷Õ�X\JXQGXU� 
 
Q
LQ� E�\�N� GH÷HUOHUL� LoLQ� TXLFNVRUW� LQVHUWLRQ� YH� VHOHFWLRQ�
VRUW
WDQ�GDKD�HWNLQGLU��4XLFNVRUW
X�NXOODQPD\D�EDúODPD�QRNWDVÕ�
\DNODúÕN����HOHPDQOÕ�GXUXPODUGÕU��GDKD�D]�HOHPDQÕQ�VÕUDODQPDVÕ�
JHUHNWL÷LQGH�LQVHUWLRQ�VRUW�NXOODQÕODEilir.  
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������0HUJH�6RUW��0HUJH�6RUWV�NDSVDPÕQGD�� 
 
6ÕUDOÕ�LNL�YHUL�JUXEXQX�ELUOHúWLUHUHN��o�QF��ELU�VÕUDOÕ�YHUL�JUXEX�HOGH�HWPH\H�GD\DQÕU� 
 
#include <stdio.h> 
#define numelts 8 
 
void mergesort(int x[], int n) 
{ 
  int aux[numelts], i,j,k,l1,l2,size,u1,u2; 
  size = 1; 
  while(size<n) { 
    l1 = 0; 
    k = 0; 
    while(l1+size<n) { 
      l2 = l1+size; 
      u1 = l2-1; 
      u2 = (l2+size-1<n) ? l2+size-1 : n-1; 
      for(i=l1,j=l2; i<=u1 && j<=u2; k++) 
        if(x[i]<=x[j]) aux[k]=x[i++]; else aux[k]=x[j++]; 
      for(;i<=u1;k++) aux[k] = x[i++]; 
      for(;j<=u2;k++) aux[k] = x[j++]; 
      l1 = u2+1; 
    }; 
    for(i=l1;k<n;i++) 
      aux[k++] = x[i]; 
    for(i=0;i<n;i++) 
      x[i]=aux[i]; 
    size*=2; 
  }; 
} 
 
 
Veriler  [25] [57] [48] [37] [12] [92] [86] [33] 
 
 
Tur  1 [25 57] [37 48] [12 92] [33 86] 
 
 
Tur  2 [25 37 48 57] [12 33 86 92] 
 
 
 
Tur  3 [12 25 33 37 48 57 86 92] 
 
 
Analiz : log2Q�WXU�YH�KHU�WXUGD�Q�YH\D�GDKD�D]�NDUúÕODúWÕUPD�� 
= O(n log2Q��NDUúÕODúWÕUPD��4XLFNVRUW¶WD�HQ�N|W��Gurumda O(n2) NDUúÕODúWÕUPD� JHUHNWL÷L� G�ú�Q�O�UVH� GDKD� DYDQWDMOÕ�� )DNDW�
PHUJHVRUW¶WD�DWDPD�LúOHPOHUL�ID]OD�YH�DX[�GL]L�LoLQ�GDKD�ID]OD�
yer gerekiyor. 
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BÖLÜM 10 
dø=*(/(5��*5$3+6��YH�8<*8/$0$/$5, 

 
10.1 Terminoloji 
 
Çizge (Graph)� ��.|úH��YHUWH[��DGÕ�YHULOHQ�G�÷�POHUGHQ�YH�NHQDU��HGJH��DGÕ�YHULOLS�N|úHOHUL�
ELUELULQH� ED÷OD\DQ� ED÷ODQWÕODUGDQ� ROXúDQ� YHUL� \DSÕVÕGÕU�� $\QHQ� D÷DoODU� JLEL� oL]JHOHU� GH�
GR÷UXVDO�ROPD\DQ�YHUL�\DSÕODUÕ�JUXEXQD�JLUHUOHU�� 
 
JUDSK�* �9�(���VRQOX�9�YH�(�HOHPDQODUÕ�N�PHVLGLU� 
 
9¶QLQ�HOHPDQODUÕ�N|úHOHU� �YHUWLFHV��RODUDN�DGODQGÕUÕOÕU��(¶QLQ�HOHPDQODUÕ�GD�NHQDUODU� �HGJHV��
RODUDN�DGODQGÕUÕOÕU��(¶QLQ�LoLQGHNL�KHU�NHQDU�9�LoLQGHNL�LNL�IDUNOÕ�N|úH\L�ELUOHúWLULU��%LU�oL]JHGH�
N|úHOHU�GDLUHOHUOH��NHQDUODU�GD�oL]JLOHUOH�J|VWHULOLU��ùHNLO�������� 
 
 
 
 
 
 
 
 
 
 
 
 
 

ùHNLO������� Çizge 
 
Yönsüz Kenar (undirected edge) : dL]JL� úHNOLQGH� \|Q�� EHOLUWLOPH\HQ� NHQDUODU� \|QV�]�
NHQDUODUGÕU��<|QV�]�NHQDUODUGD��Y1,v2��ROPDVÕ�LOH��Y2,v1��ROPDVÕ�DUDVÕQGD�IDUN�\RNWXU��gUQHNOHU��ùHNLO�����¶GHNL�oL]JHGHNL�NHQDUODU� 
 
Yönlü Kenar (directed edge) : 2N� úHNOLQGH� J|VWHULOHQ� NHQDUODU� \|QO�� NHQDUODUGÕU� �ùHNLO�
������� �L�M�¶GH� RNXQ� EDúÕ� LNLQFL� N|úH\L� �M��� RNXQ� NX\UX÷X� ELULQFL� N|úH\L� �L�� J|VWHULU�� %D]Õ�
NLWDSODUGD��L�M!�úHNOLQGH�J|VWHULOLU� 
 
 
 
 
 
 

 
 
 
 
 
 

ùHNLO��������<|QO��YH�%D÷OÕ�dL]JH 
 
 

  v1   

     

v2    v3 

     

  v4   

e1 e2 

e3 

e4 

G=(V,E) 
V={v1,v2,v3,v4} 
E={(v1,v2),(v1,v3),(v3,v4),(v1,v4)} 
e1=(v1,v2) 
e2=(v1,v3) 
e3=(v3,v4) 
e4=(v1,v4) 
E={e1,e2,e3,e4} 

  1   

     

2    3 

     

  4   

G1=(V,E) 
V1={1,2,3,4} 
E1={(1,2),(1,3),(1,4),(4,3)} 
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.RPúX�.|úHOHU� �$GMDFHQW�� ��$UDODUÕQGD� GR÷UXGDQ�ED÷ODQWÕ� �NHQDU��EXOXQDQ� L�YH� M�N|úHOHUL�
NRPúXGXU��'L÷HU�N|úH�oLIWOHUL�NRPúX�GH÷LOGLU��gUQHN����ùHNLO�����¶GH��Y��YH�Y���Y��YH�Y���Y��
YH�Y���Y��YH�Y��N|úH�oLIWOHUL�NRPúXGXU��� 
 
%D÷ODQWÕ��LQFLGHQW����.RPúX�L�YH�M�N|úHOHUL�DUDVÕQGDNL�NHQDU��L�M��ED÷ODQWÕGÕU��� 
 
%LU�.|úHQLQ�'HUHFHVL� �GHJUHH�� �� %LU� N|úH\H� ED÷OÕ� RODQ� NHQDUODUÕQ� VD\ÕVÕGÕU�� ùHNLO� ����¶GH�
v1’ in derecesi 3, v2’ nin derecesi 1, v3’ ün derecesi 2, v4’ ün derecesi 2’ dir. 
 
Indegree, Outdegree : Yönlü çizgede, yönlü�NHQDU��L�M��� M�N|úHVLQH�JHOHQGLU� �LQFLGHQW� WR��� L�
N|úHVLQGHQ� oÕNDQGÕU� �LQFLGHQW� IURP��� %LU� N|úH\H� JHOHQOHULQ� VD\ÕVÕQD� LQGHJUHH�� ELU� N|úHGHQ�
oÕNDQODUÕQ� VD\ÕVÕQD� RXWGHJUHH� GHQLOLU��ùHNLO�����¶GHNL�N|úHOHULQ� LQGHJUHH�YH�RXWGHJUHH¶OHULQL�
bulunuz.  
 
Yönsüz Çizge (undirected graph) : 7�P�NHQDUODUÕ�\|QV�]�RODQ�oL]JH\H�\|QV�]�oL]JH�GHQLOLU��
<|QV�]�oL]JHGH�ELU�N|úH�oLIWL�DUDVÕQGD�HQ�ID]OD�ELU�NHQDU�RODELOLU� 
 
Yönlü Çizge (directed graph, digraph) : 7�P�NHQDUODUÕ�\|QO��RODQ�oL]JH\H�\|QO��oL]JH�DGÕ�
verilir. Yönlü çizJHGH� ELU� N|úH� oLIWL� DUDVÕQGD� WHUV� \|QOHUGH� ROPDN� �]HUH� HQ� ID]OD� LNL� NHQDU�
olabilir. 
 
Döngü (Loop) :��L�L��úHNOLQGH�J|VWHULOHQ�YH�ELU�N|úH\L�NHQGLQH�ED÷OD\DQ�NHQDU� 
 
$÷ÕUOÕNOÕ� dL]JH� �ZHLJKWHG� JUDSK�� �� +HU� NHQDUD� ELU� D÷ÕUOÕN� �ZHLJKW�� YH\D� PDOL\HW� �FRVW��
GH÷HULQLQ�DWDQGÕ÷Õ�oL]JH��ùHNLO������� 
 
 
 
 
 
 
 
 ùHNLO��������$÷ÕUOÕNOÕ�dL]JH 
 
Yol (path) : G(V,E) çizgesinde i1 ve ik� N|úHOHUL� DUDVÕQGD� 3 L1,i2,...,ik� úHNOLQGH� EHOLUWLOHQ�N|úHOHU� GL]LVL� �(¶GH�� �� M�N� ROPDN� �]HUH�� KHU� M� LoLQ� �Lj, ij+1�� úHNOLQGH� J|VWHULOHQ� ELU� Nenar 
YDUVD��� ùHNLO� ����¶WH� ø=0ø5¶GHQ� $1.$5$¶\D� GR÷UXGDQ� YH\D� ø67$1%8/¶GDQ� JHoHUHN�
JLGLOHELOLU��ø=0ø5�ø67$1%8/�$1.$5$��� 
 
Basit Yol (Simple Path) : 7�P�G�÷�POHULQ�IDUNOÕ�ROGX÷X�\ROGXU� 
 
Uzunluk : %LU�\RO��]HULQGHNL�NHQDUODUÕQ�X]XQOXNODUÕ�WRSODPÕ�R�\ROXQ�X]XQOX÷XGXU� 
 
%D÷OÕ�dL]JH��&RQQHFWHG�*UDSK����+HU�N|úH�oLIWL�DUDVÕQGD�HQ�D]�ELU�\RO�RODQ�D÷Do�� 
 
 
 
 
 

  ø=0ø5   

     

ANKARA  ø67$1%8/ 

 

10 12 

5 
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Alt Çizge (Subgraph) : +�oL]JHVLQLQ�N|úH�YH�NHQDUODUÕ�*�oL]JHVLQLQ�N|úH�YH�NHQDUODUÕQÕQ�DOW�
kümesi ise; H çizgesi G çizgesinin alt çizgesidir (subgraph). 
 
Daire veya devir (Cycle) : %DúODQJÕo� YH� ELWLú� N|úHOHUL� D\QÕ� RODQ� EDVLW� \RO�� ùHNLO� ����¶WH�
ø=0ø5�ø67$1%8/�$1.$5$�ø=0ø5� 
 
$÷Do��WUHH����'DLUH�LoHUPH\HQ�\|QV�]�ED÷OÕ�oL]JH� 
 
Spanning Tree : *¶QLQ�W�P�N|úHOHULQL�LoHUHQ�ELU�D÷Do�úHNOLQGHNL�DOW�oL]JHOHUGHQ�KHU�ELUL.  
 
Forest : %D÷OÕ�ROPD�]RUXQOXOX÷X�ROPD\DQ�D÷Do� 
 
Complete Graph :� Q� N|úH� VD\ÕVÕ� ROPDN� �]HUH� Q
�Q-����� NHQDUÕ� RODQ� oL]JH� �NHQGLOHULQH�
ED÷ODQWÕ�\RN���ùHNOLQL�G�ú�Q�Q�]����������N|úH�VD\ÕODUÕ�LoLQ� 
 
Complete Digraph : Q�N|úH�VD\ÕVÕ�ROPDN��]HUH�Q
�Q-1) kenarÕ�RODQ�oL]JH� 
 
 
 
 
 
�����dL]JHOHULQ�.XOODQÕP�$ODQODUÕ� 
 
%LOJLVD\DU�$÷ODUÕQGD��HOHNWULNVHO�YH�GL÷HU�D÷ODUÕQ�DQDOL]LQGH��NLP\DVDO�ELOHúLNOHULQ�PROHN�OHU�
\DSÕODUÕQÕQ� DUDúWÕUÕOPDVÕQGD�� XODúÕP� D÷ODUÕQGD� �NDUD�� GHQL]� YH� KDYD\ROODUÕ��� SODQODPD�
projelerinde, sosyal�DODQODUGD�YH�GL÷HU�SHN�oRN�DODQGD�NXOODQÕOPDNWDGÕU��� 
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-$9$
'$�+$=,5�9(5ø�<$3,/$5,�YH�.2/(.6ø<21/$5��(.� 
 
-DYD¶GD� YHUL� \DSÕODUÕ� GL÷HU� GLOOHUGH� ROGX÷X� JLEL�
SURJUDPODQDUDN� ROXúWXUXODELOGL÷L� JLEL�� GLOGH� RODQ� KD]ÕU�
YHUL�\DSÕODUÕ�GD�NXOODQÕODELOLU� 
 
CollHFWLRQ� �NROHNVL\RQ��� GL÷HU� YHULOHUL� WXWDELOHQ� YHUL�
\DSÕVÕGÕU��.ROHNVL\RQ�DUD\�]OHUL��FROOHFWLRQ�LQWHUIDFHV���
KHU� W�U� NROHNVL\RQGD� \DSÕODELOHFHN� LúOHPOHUL� WDQÕPODU��
.ROHNVL\RQ� JHUoHNOHúWLULPOHUL� �FROOHFWLRQ�
LPSOHPHQWDWLRQV��� EX� LúOHPOHUL� oHúLWOL� \ROODUOD�
geUoHNOHúWLULU�� %D]Õ� DUD\�]OHU� �� 6HW�� /LVW�� 0DS� ROXS�
Java.util paketi içindedirler. 
 
Arayüzler 
 
/LVWH� �/LVW�� �� 6ÕUDOÕ� ELU� W�U� NROHNVL\RQGXU�� 7HNUDUOÕ�
HOHPDQODUÕ� LoHUHELOLU�� /LVWHOHU� ��� HOHPDQGDQ� EDúODU��
.ROHNVL\RQGDQ� GHYUDOGÕ÷Õ� |]HOOLNOHU� GÕúÕQGD�� LQGLVOHULQe 
J|UH� HOHPDQODUÕ� LúOHPH� �VRUW������� HOHPDQ� DUDPD�
�ELQDU\6HDUFK�� YH� HOHPDQODU� �]HULQGH� GRODúPD� JLEL�
PHWRWODUÕ� �/LVW,WHUDWRU�� GD� YDUGÕU�� /LVWH� DUD\�]���
³$UUD\/LVW´�� ³/LQNHG/LVW´� YH� ³9HFWRU´� VÕQÕIODUÕ� LOH�
JHUoHNOHúWLULOLU�� ³$UUD\/LVW´� VÕQÕIÕ�� ER\XWX�
GH÷LúWLULOHELOHQ� GL]LGLU� YH� ³9HFWRU´� VÕQÕIÕQGDQ� KÕ]OÕ�
oDOÕúÕU�� ³/LQNHG/LVW´� VÕQÕIÕ� LVH� ED÷OÕ� OLVWH�
JHUoHNOHúWLULPLGLU�� dRN� VD\ÕGD� PHWRW� GHYUDOPDNWDGÕUODU��
dLIW�ED÷OÕ�OLVWH��NX\UXN��\Õ÷ÕW��\Õ÷ÕW�LoLQ�-DYD¶GD�D\UÕFD�
VÕQÕI�GD�YDUGÕU��YV��GH�JHUoHNOHúWLULOHELOPHNWHGLU.  
 
.�PH��6HW����.�PH��HOHPDQODUÕ�WHN��WHNUDU�ROPDGDQ��WXWDQ�
NROHNVL\RQ� WLSLQGH� YHUL� \DSÕVÕGÕU�� øNL� |QHPOL� .�PH�
JHUoHNOHúWLULPL� �� +DVK6HW� YH� 7UHH6HW¶WLU�� +DVK6HW��
HOHPDQODUÕQÕ� ³+DVK´� WDEORVXQGD� WXWDU�� 7UHH6HW� LVH� D÷DoWD�
tutar.  
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JAVA ÖRNEK (bsearFK�MDYD����6ÕUDODPD��øNLOL�$UDPD 
 
import java.util.*; 
import java.awt.*; 
import java.awt.event.*; 
import javax.swing.*; 
 
public class bsearch extends JFrame 
{ 
  public bsearch() 
  { 
    super("BSearch Ornek"); 
 
    Container c = getContentPane(); 
    c.setLayout(new FlowLayout()); 
    final JTextField tfoutput = new JTextField(10); 
    c.add(tfoutput); 
 
//    int a[] = new int[10]; 
������IORDW��FKDU������LoLQ�GH�\DSÕODELOLU� 
    int a[] = { 4,2,1,8,6,7,9,15,11 }; 
    Arrays.sort(a); 
    int ind = Arrays.binarySearch(a,4); 
 
    tfoutput.setText(""+ind); 
 
    setSize(200,150); show(); 
  } 
 
  public static void main ( String args[] ) 
  { 
    bsearch app = new bsearch(); 
    app.addWindowListener 
    ( 
      new WindowAdapter() 
      { 
        public void windowClosing(WindowEvent e) 
        { 
          System.exit(0); 
        } 
      } 
    ); 
  } 
} 
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ùHNLO����� 
'L]L�VÕUDODQGÕNWDQ��VRUW�PHWRGX�LOH��VRQUD 

1,2,4,6,7,8,9,11,15 
LoLQGH��ELQDU\6HDUFK�PHWRGX�LOH����GH÷HUL�

DUDQPDNWDGÕU� 
'L]L�LoLQGHNL�NRQXPX�����PHWLQ�NXWXVXQD�\D]GÕUÕOÕU� 
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import java.util.*; 
 
public class SortedSetTest { 
  private static String names[] = { "yellow","green",  
  "black","tan","grey","white","orange","red","green" 
}; 
 
  public SortedSetTest() 
  { 
    TreeSet m = new TreeSet(Arrays.asList(names)); 
    System.out.println("Set: "); 
    printSet(m); 
 
    System.out.print("orange'dan öncekiler :"); 
    printSet(m.headSet("orange")); 
    System.out.print("orange'dan sonrakiler:"); 
    printSet(m.tailSet("orange")); 
 
    System.out.println("øON�HOHPDQ����P�ILUVW���� 
    System.out.println("Son eleman :"+m.last()); 
  } 
 
  public void printSet(SortedSet setRef) 
  { 
    Iterator i = setRef.iterator(); 
    while(i.hasNext()) 
      System.out.print(i.next()+" "); 
    System.out.println(); 
  } 
 
  public static void main(String args[]) 
  { new SortedSetTest(); } 
 
} 
 
(NUDQ�dÕNWÕVÕ�� 
Set: 
black green grey orange red tan white yellow 
orange'dan öncekiler :black green grey 
orange'dan sonrakiler:orange red tan white yellow 
øON�HOHPDQ��EODFN 
Son eleman :yellow     


