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��������	 (Array) 
 

 2�&������3ก45	�&��6�&��77�48�&9
ก��ก��:*�ก,	;8�9<):
%9
7*���9�ก ')���=�;8�9<)

����>:�+
�ก,� 4,��6�&��6� (8����48�&ก��?*��@A�?6��B)
%�;�&?�'��ก����	;�&�,กCDกE� 

7*��� 30 ?�  ���7�48�&9
ก��ก*�A�+�$%�4,'�� 7*��� 30 �$%� ?$�  test_score1, test_score2, J , 

test_score30  �K$%��กL	;8�9<)?�'����	;�&�,กCDกE� 7*��� 30 ?� 2�A�6�?�97*� 2�ก��2�8

&��7��& �)�����8�&(D&4,'��'46)�4,��77��36&��ก 2�>�E� C M+8ก*�A�+2A8&6��N+�2�8�K
�&       

�$%�4,'�� 4�9+8�+,��
 (Index)  A�$�4,	�ก)*�+,	 (subscript)  N+�(<ก�Q+)8�9+8��?�$%�&A9��      

[ ')� ]  ��6�  test_score[30] 

 N+�   test_score[0]   7�':�?�'����	;�&�,กCDกE�?�:
% 1 

       test_score[1]   7�':�?�'����	;�&�,กCDกE�?�:
% 2 

              :          :         : 

       test_score[29] 7�':�?�'����	;�&�,กCDกE�?�:
% 30 

�������� 2�>�E� C  4,	�ก)*�+,	A�$�+,��
7����%97�ก 0  UD%&N?�&��8�&;8�9<)'		�
V2�>�E� C 

���7���
�ก6�'()*�+,	 (array) 

 

1.  ��������	 (array) 

 '()*�+,	 (array) ?$�ก)369;�&;8�9<):
%9
7*���:
%'�6��� ')�9
���+;�&;8�9<)��=�

'		�+
�ก,�A9+ N+�7�(<กก*�A�+��$V�:
%2�A�6�?�97*�2A846���$%�&ก,�M�   

��6� ก*�A�+   int test_score[30]  7�A9��(D& 

 

+,��
 → 0 1 2    27 28 29 

test_score →    • • •    
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2.  ����		������ !"ก����$ก�%��������������	 1 �&�& 

 

 
 

N+� storageYclass ?$� ����>:A�6��กL	 ��6� static, auto ��=�48� UD%&��77�9
A�$�M969
 

   กLM+8 

(8�����9>��2�[\&ก5�,�2+ ] 7�9
����>:A�6��กL	��=�'		�,4N�9,4� 

')�(8�����9>����ก[\&ก5�,�2+ ] 7�9
����>:A�6��กL	��=�    

'		>����ก (8�>��2�'46)�[\&ก5�,�M96M+8ก*�A�+ 7�9
 default ��=�

'		�,4N�9,4� 

 dataYtype  ?$�  ���+;�&;8�9<) ��6�  int, char  ��=�48� 

 array ?$�  �$%�;�&4,'��'()*�+,	:
%4,V&4�9ก`�ก@a5ก��4,V&�$%� 

 expression ?$�  ?6�7*����4L9	ก UD%&��77���=�?6�?&4,A�$��$%�?&4, �K$%�	6&	�ก

7*���;�&4,'��'()*�+,	 

 

���!�'�"�(� 1   ก*�A�+  int  x[8] 

 A9��?�96�  7���=�ก�����ก�C�K$%�	�ก2A8?�9MK�)��5�4�
�9��$V�:
%2A8ก,	4,'��

'()*�+,	 x 7*��� 8 4,  2A89
��$V�:
%46���$%�&ก,�M�N+�'46)�4,7�9
;8�9<)��=����+ int UD%&'�+&M+8

+,&�<�:
% 1 

 

+,��
 → 0 1 2 3 4 5 6 7  

x →          
 

�<�:
% 1 

 

2�>�E�  C  7�ก*�A�+2A8 �9���ก)*�+,	:
% 1  9
+,��
?$�  0 

   �9���ก)*�+,	:
% 2  9
+,��
?$�  1 

              :          :                   

   �9���ก)*�+,	:
% 8  9
+,��
?$�  7 

storageYclass     dataYtype     array[expression]; 
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N+�   x[0]    ?$�   ?6�;�&�9���ก2�4,'��'()*�+,	2�)*�+,	:
% 1 

 x[1]    ?$�   ?6�;�&�9���ก2�4,'��'()*�+,	2�)*�+,	:
% 2 

   :          :         : 

 x[7]    ?$�   ?6�;�&�9���ก2�4,'��'()*�+,	2�)*�+,	:
% 8 

 

���!�'�"�(� 2   ก*�A�+   double  x[8]   ')� 

 ก*�A�+?6����%948�2�4,'��'()*�+,	  x  +,&�<�:
% 2 

 

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

16.0 12.0 6.0 8.0 2.5 12.0 14.0 Y54.5 
 

�<�:
% 2 

 

 )!*���+��" *������� 

printf ( f% . 1fh,  x[0] ) ; '�+&?6�;�& x[0]  	�7�>�K ?$� 16.0 

x[3] = 25.0 ; �*�?6� 25.0 M�M82� x[3] 

sum = x[0] + x[1] ; A�k)�9;�& x[0] ก,	 x[1] M�M82�4,'�� sum 

sum + = x[2] ; A�k)�9;�& x[2] ก,	 sum M�M82�4,'�� sum 

x[3] + = 1.0 ; A�k)�9;�& x[3] ก,	 1.0  M�M82�4,'�� x[3] 

x[2] = x[0] + x[1] ; A�k)�9;�& x[0] ก,	 x[1] M�M82�4,'�� x[2] 

 

�9$%�9
ก��ก��:*�ก�� (execute) ;8�?�9�,%&:,V&A9+7�M+8k)),Kl5 +,&�<�:
% 3 

 

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

16.0 12.0 28.0 26.0 2.5 12.0 14.0 Y54.5 
 

�<�:
% 3 



��ก������ก�	ก����
����� 517 101: Introductions to Computers ��$%�&'()*�+,	 (Array) 4 

���!�'�"�(� 3 ก*�A�+?6����%948�2�4,'��'()*�+,	 x  +,&�<�:
% 4 

 

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

16.0 12.0 6.0 8.0 2.5 12.0 14.0 Y54.5 
 

�<�:
% 4 

 ')�ก*�A�+ int  i = 5 ; 

 

 )!*���+��" *������� 

printf ( f%d  %.1fh, 4,  x[4] ) ; '�+&?6� 4 ')� 2.5 	�7�>�K (?6�;�& x[4] = 2.5) 

printf ( f%d  %.1fh, i,  x[i] ) ; '�+&?6� 5 ')� 12.0 	�7�>�K (?6�;�& x[5] = 12.0) 

printf ( f%.1fh, x[i] + 1) ; '�+&?6� 13.0 	�7�>�K (�*�?6� x[5] 	ก 1) 

printf ( f%.1fh, x[i] + i) ; '�+&?6� 17.0 	�7�>�K (�*�?6� x[5] 	ก 5) 

printf ( f%.1fh, x[i + 1] ) ; '�+&?6� 14.0 	�7�>�K (�*�?6� x[6] 	ก 14.0) 

printf ( f%.1fh, x[i + i]) ; M96(<ก48�& ��$%�&7�ก x[5 + 5] = x[10] M96M+8ก*�A�+M8 

printf ( f%.1fh, x[2 * i] ) ; M96(<ก48�& ��$%�&7�ก x[2 * 5] = x[10] M96M+8ก*�A�+M8 

printf ( f%.1fh, x[2 * i Y 3] ) ; '�+&?6� Y54.5 (?6�;�& x[7] = Y54.5) 

printf ( f%.1fh, x[ (int) x [4] ] ) ; '�+&?6� 6.0 (?6�;�& x[2] = 6) 

printf ( f%.1fh, x[i++] ) ; '�+&?6� 12.0 (?6�;�& x[5] = 12.0) ')8�K�%9?6� i  ;DV��
ก 1 

 :*�2A8  i = 6 

printf ( f%.1fh, x[Y Yi] ) ; '�+&?6� 12.0 (?6�;�& x[5] = 12.0) )+?6� i  )& 1 ก6�� 

 ')8'�+&?6�;�& x[5] 

x[i Y 1] = x[i] ; ก*�A�+?6�;�& x[5] ?$� 12.0 M�2A8 x[4] 

x[i] = x[i +1] ; ก*�A�+?6�;�& x[6] ?$� 14.0 M�2A8 x[5] 

x[i] Y 1 = x[i] ; ��=�;8�?�9�,%&ก*�A�+?6�M96(<ก48�& 
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3.  ����		������ !"ก��ก���-�*'���&���)-.�)ก�	��������������	 1 �&�& 

 

 

 

N+� Value 1 ��=�ก��ก*�A�+?6����%948�2A8ก,	�9���ก)*�+,	:
% 1 ;�&4,'��'()*�+,	 

 Value 2 ��=�ก��ก*�A�+?6����%948�2A8ก,	�9���ก)*�+,	:
% 2 ;�&4,'��'()*�+,	 

  :          :         : 

 Value n ��=�ก��ก*�A�+?6����%948�2A8ก,	�9���ก)*�+,	:
% n ;�&4,'��'()*�+,	 

 

�������� 4,'��'()*�+,	:
%9
A�6��กL	��=�'		�,4N�9,4� 7�M96�A9$��ก,	4,'���,4N�9,4� 

ก)6�?$� M96��9��(ก*�A�+?6����%948�M+8 '464,'��'()*�+,	:
%9
A�6��กL	��=�'		

>����ก ��9��(ก*�A�+?6����%948�M+8 

 

���!�'�"�(� 4 ก*�A�+   int digits[10]  =  {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} ; 

 7�A9��(D&ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	 digits N+� 
 
     digits[0]  =  1 
     digits[1]  =  2 
     digits[2]  =  3 
     digits[3]  =  4 
     digits[4]  =  5 
     digits[5]  =  6  
     digits[6]  =  7 
     digits[7]  =  8 
     digits[8]  =  9 
     digits[9]  =  10 

  

 

 

 

storageYclass     dataYtype     array[expression]  =  {value 1, value 2, J,    value n} ; 
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���!�'�"�(� 5 ก*�A�+  int digits[10]  =  {3, 3, 3} ; 

 7�A9��(D&ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	  digits 3 4,'�ก 9
?6��:6�ก,	 3 

�6�:
%�A)$�7�(<กก*�A�+2A8��=� 0 A9+N+��,4N�9,4�  +,&�
V 
 
     digits[0]  =  3 
     digits[1]  =  3 
     digits[2]  =  3 
     digits[3]  =  0 
     digits[4]  =  0 
     digits[5]  =  0 
     digits[6]  =  0 
     digits[7]  =  0 
     digits[8]  =  0 
     digits[9]  =  0 

 

���!�'�"�(� 6   ก*�A�+   int digits[ ] = {1, 2, 3, 4, 5, 6} ; 

 2�4,��6�&�
VM96M+89
ก��ก*�A�+7*���4,2A8ก,	4,'��'()*�+,	 +,&�,V�7*���4,;�&

4,'��'()*�+,	7��:6�ก,	7*���:
%M+8ก*�A�+9� 
 
     digits[0]  =  1 
     digits[1]  =  2 
     digits[2]  =  3 
     digits[3]  =  4 
     digits[4]  =  5 
     digits[5]  =  6 
 

�������� ก*�A�+  int digits[ ]  7�M96(<ก48�&   ��$%�&7�กM96M+8ก*�A�+7*����9���ก ')�7�M96k6��  

ก��'�)N��'ก�9 

 

���!�'�"�(� 7   ก*�A�+ char color[3]  =  {sRs, sEs, sDs} ; 

 7�A9��(D&ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	  color  N+� 
 
     color[0]  =  sRs 
     color[1]  =  sEs 
     color[2]  =  sDs 

(<กก*�A�+2A8��=� 0 N+��,4N�9,4� 
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���!�'�"�(� 8 ก*�A�+ char flag[5]  =  {sTs, sRs, sUs, sEs} ; 

 7�A9��(D&ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	  flag 4 4,'�ก ')��9���ก

)*�+,	�3+:8��7�(<กก*�A�+2A89
?6��:6�ก,	 s\0s  N+� 
 
     flag[0]  =  sTs 
     flag[1]  =  sRs 
     flag[2]  =  sUs 
     flag[3]  =  sEs 
     flag[4]  =  s\0s  ←  ��=��,ก;��6�& (null character) 

 

���!�'�"�(� 9   ก*�A�+ char color[3]  =  fREDh ; 

 7�A9��(D& 
     color[0]  =  sRs 
     color[1]  =  sEs 
     color[2]  =  sDs 

 

���!�'�"�(� 10  ก*�A�+ char color[ ]  =  fREDh ; 

 7�A9��(D& 
     color[0]  =  sRs 
     color[1]  =  sEs 
     color[2]  =  sDs 
     color[3]  =  s\0s   ←   ��=��,ก;��6�& (null character)  
                7�(<กก*�A�+2A8N+��,4N�9,4� 

 

�������� 4,��6�&:
% 9  ')�  10  7�M96�A9$��ก,�  N+� 

 4,��6�&:
% 9  7�M96(<ก48�& ��$%�&7�ก7�48�&9
�,ก;��6�&�4�9�;8�M�+8� 
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���!�'�"6���ก���(� 11 ��=�N��'ก�9:
%9
ก�����ก�C4,'��'()*�+,	 array  M8��ก[\&ก5�,�   
UD%&7�($�6���=�4,'���6�ก)�& ')�9
?6����%948���=�C<��5N+��,4N�9,4� 
 
 #include <stdio.h> 
 
  int array[3] ;          4,'���6�ก)�& 
 
 main () 
 { 
  printf ( fcontents of array[0]  = > %d\nh, array[0] ) ; 
  printf ( fcontents of array[1]  = > %d\nh, array[1] ) ; 
  printf ( fcontents of array[2]  = > %d\nh, array[2] ) ; 
 } 

 

 

 

���!�'�"6���ก���(� 12   ��=�N��'ก�9:
%9
),กE@�?)8��ก,	N��'ก�92�4,��6�&:
% 11 �K
�&'466� 9

ก�����ก�C4,'��'()*�+,	2�[\&ก5�,�2�ก�@
�
V7�($�6���=�4,'���,4N�9,4� ')�M969
ก��ก*�A�+?6�
���%948�2A8 
 
 #include <stdio.h> 
 
 main () 
 { 
  int array[3] ;          4,'���,4N�9,4� 
 
  printf ( fcontents of array[0]  = > %d\nh, array[0] ) ; 
  printf ( fcontents of array[1]  = > %d\nh, array[1] ) ; 
  printf ( fcontents of array[2]  = > %d\nh, array[2] ) ; 
 } 

 

 

 

7�ก4,��6�&�
V k)),Kl5;�&4,'��'()*�+,	  array[0] (D& array[2]  7���=�?6�:
%�ก�+7�กก��4ก?8�&

;�&A�6�?�97*�ก6��A�8��
V:
%�����
�ก6� ?6�:
%��=�;�� (garbage value) 

contents of array[0]  = > 0 
contents of array[1]  = > 0 
contents of array[2]  = > 0 

contents of array[0]  = > 0 
contents of array[1]  = > Y5672  
contents of array[2]  = > 58 

��=�?6�:
%��=�;�� 
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�������� 4,��6�&N��'ก�9:
% 12  4,'��'()*�+,	 array 7�(<ก���ก�CM8>��2�[\&ก5�,�     ���

7�($�6���=�4,'���,4N�9,4�A�$�4,'���BK��:
% ')�7�M969
ก��ก*�A�+?6����%948���=� 

0 (8�48�&ก��ก*�A�+?6����%948���=� 0 2A8ก*�A�+����>:A�6��กL	��=�'		 static  +,&

�<�:
% 5 

 

 

 

 

 

�<�:
% 5 

 

���!�'�"6���ก���(� 13   ��=�N��'ก�9:
%9
ก��ก*�A�+?6����%948�2A8ก,	4,'��>��2�[\&ก5�,� 
 
 #include <stdio.h> 
 
 main () 
 { 
  int array[3] ;           
 
  array[0]  =  10 ; 
  array[1]  =  20 ; 
  array[2]  =  30 ; 
 
  printf ( fcontents of array[0]  = > %d\nh, array[0] ) ; 
  printf ( fcontents of array[1]  = > %d\nh, array[1] ) ; 
  printf ( fcontents of array[2]  = > %d\nh, array[2] ) ; 
 } 

 

 

 

 

 

main () 
{ 
      static int array[3] ; 
            � 
            � 
            � 

} 

contents of array[0]  = > 10 
contents of array[1]  = > 20 
contents of array[2]  = > 30 
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���!�'�"6���ก���(� 14   ��=�N��'ก�9:
%9
ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	 ')�2�8

;8�?�9�,%&  for  K�9K5?6�4,'��'()*�+,	'46)�4,��ก�<67�>�K 
 
 #include <stdio.h> 
 
 main () 
 { 
  int number_array[7] ; 
  int index ; 
 
  /*    Place values in the array.    */ 
 
  number_array[0]  =  0 ; 
  number_array[1]  =  2 ; 
  number_array[2]  =  4 ; 
  number_array[3]  =  8 ; 
  number_array[4]  =  16 ; 
  number_array[5]  =  32 ; 
  number_array[6]  =  64 ; 
 
  for (index = 1 ;  index < = 5 ;  index++) 
  { 
   printf ( fnumber_array[%d]  =  %dh, index, number_array[index] ) ; 
   printf ( fnumber_array[%d + 1]  =  %dh, index, number_array[index + 1] ) ; 
   printf ( fnumber_array[%d Y 1]  =  %d\nh, index, number_array[index Y 1] ) ; 
  } 
 } 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

number_array[1]  =  2 number_array[1 + 1]  =  4 number_array[1 Y 1]  =  0 
number_array[2]  =  4 number_array[2 + 1]  =  8 number_array[2 Y 1]  =  2 
number_array[3]  =  8 number_array[3 + 1]  =  16 number_array[3 Y 1]  =  4 
number_array[4]  =  16 number_array[4 + 1]  =  32 number_array[4 Y 1]  =  8 
number_array[5]  =  32 number_array[5 + 1]  =  64 number_array[5 Y 1]  =  16 
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���!�'�"6���ก���(� 15   ��=�N��'ก�9K�9K54,�,ก;����ก�<67�>�K 
 
 #include <stdio.h> 
 
 main () 
 { 
  static char array[7]  =  {sHs, ses, sls, sls, sos} ; 
 
  printf ( f%sh, array ) ; 
 } 
 

 

 

���!�'�"6���ก���(� 16   ��=�N��'ก�9:
%9
ก��ก*�A�+?6����%948�>��2�[\&ก5�,� ��=�'		 static ')�

K�9K5?6�'46)�4,��ก�<67�>�K 
 
 #include <stdio.h> 
 
 main () 
 { 
  static int array[3]  =  {10, 20, 30} ; 
  int index ; 
 
  for (index  =  0 ;  index < 3 ;  index++)  
  { 
   printf ( farray[%d]  =  %d\nh, index, array[index] ) ; 
  } 
 } 
 
 
 

 

 

 

 

 

Hello 
 

array[0]  =  10 
array[1]  =  20 
array[2]  =  30 
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���!�'�"6���ก���(� 17   ��=�N��'ก�9:
%9
ก��ก*�A�+?6����%948�>��2�[\&ก5�,� ')�K�9K5?6�'46)�4,

��ก�<67�>�K 
 
 #include <stdio.h> 
 
 main () 
 { 
  int values[10] ; 
  int index ; 
 
  values[0]  =  197 ; 
  values[2]  =  Y100 ; 
  values[5]  =  350 ; 
  values[3]  =  values[0] + values[5] ; 
  values[9]  =  values[5] / 10 ; 
  Y Yvalues[2] ; 
 
  for (  index  =  0 ;    index < 10 ;    ++index  ) 
   printf ( fvalues[%d]  =  %d\nh,  index,  values[index] ) ; 
 } 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

values[0]  =  197 
values[1]  =  0 
values[2]  =  Y101 
values[3]  =  547 
values[4]  =  0 
values[5]  =  350 
values[6]  =  0 
values[7]  =  0 
values[8]  =  0 
values[9]  =  35 
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���!�'�"6���ก���(� 18   ��=�N��'ก�9'�+&)*�+,	 [�N	�,ก�
 (Fibonacci)  7*��� 15 K7�5'�ก 
 
 /* Program to generate the first 15 Fibonacci numbers */ 
 
 #include <stdio.h> 
 
 main () 
 { 
  int Fibonacci[15],  i ; 
  
  Fibonacci[0]  =  0 ;     /* by definition */ 
  Fibonacci[1]  =  1 ;     /*        ditto       */ 
 
  for ( i  =  2 ;  i < 15 ;  ++i ) 
   Fibonacci[i]  =  Fibonacci[i Y 2] + Fibonacci[i Y 1] ; 
 
  for ( i  =  0 ;  i < 15 ;  ++i ) 
   printf ( f%d\nh,  Fibonacci[i] ) ; 
 } 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

0 
1 
1 
2 
3 
5 
8 
13 
21 
34 
55 
89 
144 
233 
377 
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���!�'�"6���ก���(� 19   ��=�N��'ก�9'�+&7*����BK��:
%��<62��6&4,V&'46 1 (D& 50 
 
 /* Modified program to generate prime numbers */ 
 
 #include <stdio.h> 
 
 main () 
 { 
  int p, is_prime,  i,  prime[50],  prime_index  =  2 ; 
 
  prime[0]  =  2 ; 
  prime[1]  =  3 ; 
 
  for ( p  =  5 ;  p  < =  50 ;  p  =  p + 2 ) 
  { 
   is_prime  =  1 ; 
 
   for ( i  =  1 ;  is_prime  && 
                p / primes[i]  > =  primes[i] ;  ++i ) 
    if ( p % prime[i]  = =  0 ) 
     is_prime  =  0 ; 
 
   if ( is_primes ) 
   { 
    primes[primes_index]  =  p ; 
    ++prime_index ; 
   }  
  } 
  for ( i  =  0 ;  i  <  prime_index ;   ++i ) 
   printf ( f%d   h,  primes[i] ) ; 
 
  printf ( f\nh ) ; 
 } 
 
 
 
 
 
 
 
 
 
 

2    3    5    7    11    13    17    19    23    29    31    37    41    43    47 
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���!�'�"6���ก���(� 20   ��=�N��'ก�9'�+&;8�?�9  fHello!h  N+�4,'��'()*�+,	  word 
 
 #include <stdio.h> 
 
 main () 
 { 
  static char word[ ]  =  {  sHs, ses, sls, sls, sos, s!s  } 
  int    i ; 
 
  for ( i  =  0 ;    i  <  6 ;    ++i ) 
   printf ( f%ch,  word[i] ) ; 
 
  printf ( f\nh ) ; 
 } 
 
 
 
 
���!�'�"6���ก���(� 21   ��=�N��'ก�9:
%9
ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	 5 7*���'�ก 
�6� 5 7*���A),& M+87�กก��?*��@')�K�9K5?6�:3ก4,��ก�<67�>�K 
 
 #include <stdio.h> 
 
 main () 
 { 
  static int array_values[10]  =  { 0, 1, 4, 9, 16 } ; 
  int    i ; 
 
  for ( i  =  5 ;    i  <  10 ;    ++i ) 
   array_values[i]  =  i * i ; 
 
  for ( i  =  0 ;    i  <  10 ;    ++i ) 
   printf ( farray_values[%d]  =  %d\nh,  i,  array_values[i] ) ; 
 } 
 
 
 
 

 

 

 

 

Hello! 
 

array_values[0]  =  0 
array_values[1]  =  1 
array_values[2]  =  4 
array_values[3]  =  9 
array_values[4]  =  16 
array_values[5]  =  25 
array_values[6]  =  36 
array_values[7]  =  49 
array_values[8]  =  64 
array_values[9]  =  81 
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���!�'�"6���ก���(� 22  ��=�N��'ก�9ก��'�)&�);�����	M��,&�);���4�9:
%48�&ก��N+�2A8k<82�8
�����);���:
%48�&ก��'�)& 
 
 /* Program to convert a positive integer to another base */ 
 
 #include <stdio.h> 
 
 main () 
 { 
  static char  base_digits[16]  = 
   { s0s, s1s, s2s, s3s, s4s, s5s, s6s, s7s,  
                                 s8s, s9s, sAs, sBs, sCs, sDs, sEs, sFs } ; 
  int  converted_number[64] ; 
  long int number_to_convert ; 
  int  next_digit, base, index  =  0 ; 
 
  /* get the number and the base */ 
 
  printf ( fNumber to be converted?  h ) ; 
  scanf ( f%ldh,  &number_to_converth ) ; 
  printf ( fBase?  h ) ; 
  scanf ( f%dh,  &base ) ; 
 
  /* convert to the indicated base */ 
 
  do 
  { 
   converted_number[index]  =  number_to_convert  %  base ; 
   ++index ; 
   number_to_convert  =  number_to_convert  /  base ; 
  } 
  while   ( number_to_convert  ! =  0 ) ; 
 
  /* display the results in reverse order */ 
 
  printf ( fConverted number  =  h ) ; 
 
  for ( Y Yindex ;  index  > =  0 ;    Y Yindex ) 
  { 
   next_digit  =  converted_number[index] ; 
   printf ( f%ch,  base_digits[next_digit] ) ; 
  } 
 
  printf ( f\nh ) ; 
 } 
 
 
 
 
 
 

Number to be converted?  10 
Base?  2 
Converted number  =  1010 
 
Number to be converted?  128362 
Base?  16 
Converted number  =  1F56A 
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���!�'�"6���ก���(� 23   ��=�N��'ก�9:
%9
ก��ก*�A�+7*���4,2�4,'��'()*�+,	 N+�2�8 

#define SIZE 10 
 
 /* Initialize the elements of array s to the even integers from 2 to 20 */ 
 #include <stdio.h> 
 #define SIZE 10 
 
 /* function main begins program execution */ 
 int main () 
 { 
  /* symbolic constant SIZE can be used to specify array size */ 
  int s[SIZE] ;  /* array s has 10 elements */ 
  int j ;  /* counter */ 
 
  for ( j  =  0 ; j  <  SIZE ;  j++ )   {  /* set the values */ 
      s[j]  =  2 + 2 * j ; 
  }  /* end for */ 
 
  printf ( f%s%13s\nh,  fElementh,  fValueh ) ; 
 
  /* output contents of array s in tabluar format */ 
  for ( j  =  0 ;  j  <  SIZE ;  j++ )  { 
   printf ( f%7d%13d\nh,  j,  s[j] ) ; 
  }  /* end for */ 
 
  return 0 ;  /* indicates successful termination */ 
 
 }  /* end main */ 
 
 
 
 
 
 

 

 

 

 

 

Element Value 
 0  2 
 1  4 
 2  6 
 3  8 
 4  10 
 5  12 
 6  14 
 7  16 
 8  18 
 9  20 
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���!�'�"6���ก���(� 24   ��=�N��'ก�9:
%A�k)�9;�&?6�2�4,'��'()*�+,	:3ก4, 
 
 /* Compute the sum of the elements of the array */ 
 #include <stdio.h> 
 #define SIZE 12 
 
 /* function main begins program execution */ 
 int main () 
 { 
  /* use initializer list to initialize array */ 
  int a[SIZE]  =  { 1, 3, 5, 4, 7, 2, 99, 16, 45, 67, 89, 45 } ; 
  int i ;  /* counter */ 
  int total  =  0 ;  /* sum of array */ 
 
  /* sum contents of array a */ 
  for ( i  =  0 ;  i  <  SIZE ;  i++ )  { 
      total + =  a[i] ; 
  }  /* end for */ 
 
  printf ( fTotal of array element values is %d\nh,  total ) ; 
 
  return 0 ;  /* indicates successful termination */ 
 
 }  /* end main */ 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

Total of array element values is 383 
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���!�'�"6���ก���(� 25  ��=�N��'ก�9:
%�*�;8�9<)2�4,'��'()*�+,	9�'�+&��=�'k�>�K      ���
N4'ก�9 
 
 /* Histogram printing program */ 
 #include <stdio.h> 
 #define SIZE 10 
 
 /* function main begins program execution */ 
 int main () 
 { 
  /* use initializer list to initialize array */ 
  int n[SIZE]  =  { 19, 3, 15, 7, 11, 9, 13, 5, 17, 1 } ; 
  int i ;  /* outer for counter for array elements */ 
  int j ;  /* inner for counter counts *s in each histogram bar */ 
 
  printf ( f%s%13s%17s\nh,  fElementh,  fValueh,  fHistogramh ) ; 
 
  /* for each element of array n,  output a bar of the histogram */ 
  for ( i  =  0 ;  i  <  SIZE ;  i++ )  { 
   printf ( f%7d%13d            h,  i, n[i] ) ; 
 
   for ( j  =  1 ;  j  < =  n[i] ;  j++ )  {  /* print one bar */ 
    printf ( f%ch, �*s ) ; 
   }  /* end inner for */ 
 
   printf ( f\nh ) ;  /* end a histogram bar */  
  }  /* end outer for */ 
 
  return 0 ;  /* indicate successful termination */ 
 
 }  /* end main */ 
 
 
 
 
 
 
 
 
 
 

 

Element Value Histogram 
 0  19 ******************* 
 1   3 *** 
 2  15 *************** 
 3   7 ******* 
 4  11 *********** 
 5   9 ********* 
 6  13 ************* 
 7   5 ***** 
 8  17 ***************** 
 9   1 * 
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���!�'�"6���ก���(� 26   ��=�N��'ก�9:
%9
ก����	32A84,'��'()*�+,	  days  2�[\&ก5�,�  main  

��=�'		  extern 
 
 #include <stdio.h> 
 #define MONTHS 12 
 int days[MONTHS]  =  { 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31 } ; 
 int main (void) 
 { 
  int index ; 
  extern int days[ ] ;   /* optional declaration */ 
 
  for (index  =  0 ;  index  <  MONTHS ; index++) 
   printf ( fMonth %d has %d days. /nh,  index +1, days[index] ) ; 
  return 0 ; 
 } 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Month 1 has 31 days. 
Month 2 has 28 days.  
Month 3 has 31 days. 
Month 4 has 30 days. 
Month 5 has 31 days. 
Month 6 has 30 days. 
Month 7 has 31 days. 
Month 8 has 31 days. 
Month 9 has 30 days. 
Month 10 has 31 days. 
Month 11 has 30 days. 
Month 12 has 31 days. 
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���!�'�"6���ก���(� 27   ��=�N��'ก�9:
%9
),กE@�?)8��ก,	4,��6�&N��'ก�9 26 N+�9
ก��ก*�A�+  ?6�

���%948�2A8ก,	4,'��'()*�+,	 �K
�& 10 4,'�ก �6�:
%�A)$�7�(<กก*�A�+2A8��=� 0 
 
 #include <stdio.h> 
 #define MONTHS 12 
 int days[MONTHS]  =  { 31, 28, 31, 30, 31, 30, 31, 31, 30, 31 } ; 
 int main (void) 
 { 
  int index ; 
  extern int days[ ] ;   /* optional declaration */ 
 
  for (index  =  0 ;  index  <  MONTHS ; index++) 
   printf ( fMonth %d has %d days. \nh,  index +1, days[index] ) ; 
  return 0 ; 
 } 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Month 1 has 31 days. 
Month 2 has 28 days.  
Month 3 has 31 days. 
Month 4 has 30 days. 
Month 5 has 31 days. 
Month 6 has 30 days. 
Month 7 has 31 days. 
Month 8 has 31 days. 
Month 9 has 30 days. 
Month 10 has 31 days. 
Month 11 has 0 days. 
Month 12 has 0 days. 
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���!�'�"6���ก���(� 28   ��=�N��'ก�9:
%9
),กE@�?)8��ก,	4,��6�&N��'ก�9:
% 27  N+�M96M+8  9


ก��ก*�A�+7*���2�4,'��'()*�+,	  days  >��2�[\&ก5�,�  main 
 
 #include <stdio.h> 
 int days[ ]  =  { 31, 28, 31, 30, 31, 30, 31, 31, 30, 31 } ; 
 int main (void) 
 { 
  int index ; 
  extern int days[ ] ;  /* optional declaration */ 
 
  for (index  = 0 ;  index  <  sizeof days / sizeof (int) ;  index++) 
   printf ( fMonth %d has %d days. \nh,  index +1,  days[index] ) ; 
  return 0 ; 
 } 
 
 
 
 
 
 

 

 

 

 

 2�N��'ก�9�
V 9
ก��2�84,+*�����ก��  sizeof  A9��(D& ก��A�;��+;�&4,'�� ��6�  

sizeof days 7�A9��(D& A�?6�;��+;�&4,'��'()*�+,	  days  9
;��+ 20 M	45  ��$%�&7�ก  days  

��=�4,'��'()*�+,	 9
;8�9<) 10 4, '46)�4,ก����$V�:
% 2 M	45 �K���6���=�;8�9<)���+  int  �6�  

sizeof (int)  A9��(D& ;��+;�&;8�9<)���+  int  7�ก����$V�:
% 2 M	45 

 +,&�,V�  2�N��'ก�9�
V7�'�+&;8�9<):,V&A9+�:6�ก,	7*�����$V�:
%;�&4,'��'()*�+,	  

days  A��+8�;��+;�&;8�9<)���+  int 

 �,%�?$�    20 ÷ 2  =  10  4, 

 

 

Month 1 has 31 days. 
Month 2 has 28 days.  
Month 3 has 31 days. 
Month 4 has 30 days. 
Month 5 has 31 days. 
Month 6 has 30 days. 
Month 7 has 31 days. 
Month 8 has 31 days. 
Month 9 has 30 days. 
Month 10 has 31 days. 
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4.  ����		������ !"ก����$ก�%��������������	 2 �&�& 

 

 
 

N+� storageYclass ?$� ����>:A�6��กL	 ��6� static, auto ��=�48� UD%&��77�9
A�$�M969
 

   กLM+8 

(8�����9>��2�[\&ก5�,�2+ ] 7�9
����>:A�6��กL	��=�'		�,4N�9,4� 

')�(8�����9>����ก[\&ก5�,�2+ ] 7�9
����>:A�6��กL	��=�    

'		>����ก (8�>��2�'46)�[\&ก5�,�M96M+8ก*�A�+ 7�9
 default ��=�

'		�,4N�9,4� 

 dataYtype  ?$�  ���+;�&;8�9<) ��6�  int, char  ��=�48� 

 array ?$�  �$%�;�&4,'��'()*�+,	:
%4,V&4�9ก`�ก@a5ก��4,V&�$%� 

 expression 1 ?$�  ?6�7*����4L9	ก UD%&��77���=�?6�?&4,A�$��$%�?&4, �K$%�	6&	�ก

7*���;�&4,'��'()*�+,	 

 expression 2 ?$�  ?6�7*����4L9	ก UD%&��77���=�?6�?&4,A�$��$%�?&4, �K$%�	6&	�ก

7*����+9>5;�&4,'��'()*�+,	 

 

���!�'�"�(� 29    ก*�A�+   int test_scores[4][3] ; 

 A9��?�96� 7���=�ก�����ก�C�K$%�	�ก2A8?�9MK�)��5�4�
�9��$V�:
%2A84,'��     

'()*�+,	  test_scores  2A89
��$V�:
%46���$%�&ก,�M�7*���  4 × 3  =  12  4, N+�'46)�4,7�9
;8�9<)

��=�'		  int  UD%&'�+&M+8+,&�<�:
% 6 

 
 
 
 
 
 

storageYclass     dataYtype     array[expression 1][expression 2]; 
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 �+9>5 0 �+9>5 1 �+9>5 2 

test_scores[0][0] test_scores[0][1] test_scores[0][2] '(  0    
test_scores[1][0] test_scores[1][1] test_scores[1][2] '( 1    
test_scores[2][0] test_scores[2][1] test_scores[2][2] '( 2    
test_scores[3][0] test_scores[3][1] test_scores[3][2] '( 3    

 

        �$%�4,'��'()*�+,	 

        4,	�ก)*�+,	'( 

        4,	�ก)*�+,	�+9>5 

�<�:
% 6 

 

')�7�ก�<� 6 7�(<ก�กL	2�A�6�?�97*�'		�,�+,	N�5�9�7��5 (rowYmajor order)  ก)6�?$�     7�

7,+�กL	;8�9<)��
�&4�+46�ก,�M�:
)�'(2�A�6�?�97*� +,&�<�:
% 7 

 

test_scores[0][0] test_scores[0][1] test_scores[0][2] test_scores[1][0] test_scores[1][1] test_scores[1][2] 

      

 

test_scores[2][0] test_scores[2][1] test_scores[2][2] test_scores[3][0] test_scores[3][1] test_scores[3][2] 

      

 

 

 

�<�:
% 7 

'( 0 '( 1 

'( 2 '( 3 

�'! 
� 

�'! 
� 
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���!�'�"�(�  30  ก*�A�+   int test_scores[4][3]  =  { {95, 80, 78}, {69, 75, 81}, 

             {100, 98, 100}, {98, 85, 87} } ; 

 7�A9��(D& ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	  test_scores ')�'�+&M+8+,&

�<�:
% 8 

                     ?6�;�&4,'�� 
          �$%�:
%2�82�ก���8�&(D& 
 

 �+9>5 0 �+9>5 1 �+9>5 2 
test_scores[0][0] Test_scores[0][1] test_scores[0][2] '(  0 95 80 78 
test_scores[1][0] Test_scores[1][1] test_scores[1][2] '( 1 69 75 81 
test_scores[2][0] Test_scores[2][1] test_scores[2][2] '( 2 100 98 100 
test_scores[3][0] Test_scores[3][1] test_scores[3][2] '( 3 98 85 87 

 

�<�:
% 8 

 

N+�  test_scores[1][1]  =  75  ')�  test_scores[3][2]  =  87 

 

���!�'�"�(� 31  ก*�A�+   int test_scores[4][3]  =  { 95, 80, 78, 69, 75, 81, 

            100, 98, 100, 98, 85, 87} ; 

 7�9
),กE@�ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	  test_scores  �A9$��ก,	�<�:
% 8 

2�4,��6�& 30 

 

���!�'�"�(� 32  ก*�A�+   int test_scores[ ][3]  =  { {95, 80, 78}, {69, 75, 81}, 

             {100, 98, 100}, {98, 85, 87} } ; 

 2�4,��6�&�
V M96M+8ก*�A�+7*���'( '46ก*�A�+7*����+9>5 7*��� 3 �+9>5 UD%&2�

>�E� C  7������9 ')�7�9
ก���กL	;8�9<)�A9$��ก,	�<�:
% 8 2�4,��6�&:
% 30 
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���!�'�"�(� 33  ก*�A�+   int test_scores[4][ ]  =  { {95, 80, 78}, {69, 75, 81}, 

             {100, 98, 100}, {98, 85, 87} } ; 

 2�4,��6�&�
V M96M+8ก*�A�+7*����+9>5 UD%&2�>�E� C  7�M96�����9 UD%&7�:*�2A8'�)

N��'ก�9M96M+8 

 

���!�'�"�(� 34  ก*�A�+   int test_scores[ ][ ]  =  { {95, 80, 78}, {69, 75, 81}, 

            {100, 98, 100}, {98, 85, 87} } ; 

 2�4,��6�&�
V M96M+8ก*�A�+7*���'(')�7*����+9>5   UD%&2�>�E� C  7�($�6�       

k�+M��ก�@5 (syntax error) 

 

���!�'�"�(� 35  ก*�A�+   int test_scores[4][3]  =  {95, 80, 78, 69, 75, 81, 

           100, 98, 100, 98, 85, 87, 65} ; 

 2�4,��6�&�
V 9
ก��ก*�A�+7*����9���ก2A89
?6����%948�9�กก6�7*����9���ก;�&    

4,'��'()*�+,	 ก)6�?$� 9
7*����9���ก2�4,'��'()*�+,	 7*��� 12 4, '469
ก��ก*�A�+   

?6����%948�9�2A8 7*��� 13 4, 2�ก�@
�
V2�>�E� C  7�M96�����9 

 

���!�'�"�(� 36  ก*�A�+   int test_scores[4][3]  =  {95} ; 

 2�4,��6�&�
V 9
ก��ก*�A�+?6����%948�7*��� 1 4, �8��ก6�7*���;�&4,'��'()*�+,	

:,V&A9+ 12 4, 2�ก�@
�
V7�:*�2A8  test_scores[0][0]  9
?6��:6�ก,	 95 ')�4,'��'()*�+,	:
%�A)$�7�

9
?6��:6�ก,	 0  :,V&A9+N+��,4N�9,4�')�'�+&?6����%948�M+8 +,&�<�:
% 9 
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 �+9>5 0 �+9>5 1 �+9>5 2 

test_scores[0][0] test_scores[0][1] test_scores[0][2] '(  0 95 0 0 
test_scores[1][0] test_scores[1][1] test_scores[1][2] '( 1 0 0 0 
test_scores[2][0] test_scores[2][1] test_scores[2][2] '( 2 0 0 0 
test_scores[3][0] test_scores[3][1] test_scores[3][2] '( 3 0 0 0 

 

�<�:
% 9 

 

���!�'�"�(� 37   ก*�A�+   int test_scores[4][3]  =  {95, 80, 78, 69} ; 

 2�4,��6�&�
V 7�9
ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	 4 4,'�ก��=� 95, 80, 78 

')� 69  �6�:
%�A)$�7�(<กก*�A�+��=� 0 N+��,4N�9,4�')�'�+&?6����%948�  M+8+,&�<�:
% 10 

 

 
 �+9>5 0 �+9>5 1 �+9>5 2 

test_scores[0][0] test_scores[0][1] test_scores[0][2] '(  0 95 80 78 
test_scores[1][0] test_scores[1][1] test_scores[1][2] '( 1 69 0 0 
test_scores[2][0] test_scores[2][1] test_scores[2][2] '( 2 0 0 0 
test_scores[3][0] test_scores[3][1] test_scores[3][2] '( 3 0 0 0 

 

�<�:
% 10 
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���!�'�"�(� 38   ก*�A�+   int test_scores[4][3]  =  { {95}, {69}, {100}, {98} } ; 

 2�4,��6�&�
V 7�9
ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	 +,&�<�:
% 11 
 

 
 �+9>5 0 �+9>5 1 �+9>5 2 

test_scores[0][0] test_scores[0][1] test_scores[0][2] '(  0 95 0 0 
test_scores[1][0] test_scores[1][1] test_scores[1][2] '( 1 69 0 0 
test_scores[2][0] test_scores[2][1] test_scores[2][2] '( 2 100 0 0 
test_scores[3][0] test_scores[3][1] test_scores[3][2] '( 3 98 0 0 

 

�<�:
% 11 
 

���!�'�"�(� 39  ก*�A�+   int test_scores[4][3] ; 
 (8����48�&ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	  test_scores  :3ก4,9
?6����%948�
��=� 0 A9+  �����9��(�;
���6�;�&N��'ก�9:
%�;
��N+�2�8;8�?�9�,%&  for  M+8 2 '		  +,&�
V 
 

 �		�(� 1 ก��:*�M�:
)�'(  '�+&M+8+,&�<�:
% 12 

 

 

 

 

�<�:
% 12 
 

 �		�(� 2 ก��:*�M�:
)��+9>5  '�+&M+8+,&�<�:
% 13 
 
 
 
 

 

�<�:
% 13 

for (i  =  0 ;  i  <  4 ;  i++) 
 for (j  =  0 ;  j  <  3 ;  j++) 
  test_scores[i][j]  =  0 ; 
 /* end for */ 
/* end for */ 

for (j  =  0 ;  j  <  3 ;  j++) 
 for (i  =  0 ;  i  <  4 ;  i++) 
  test_scores[i][j]  =  0 ; 
 /* end for */ 
/* end for */ 
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���!�'�"�(� 40  (8����48�&ก���*�;8�9<)2�4,��6�& 30  9�'�+&k):
%7�>�K ��9��(�;
���6�;�&

N��'ก�9M+8+,&�
V 

 

 

 

 

 

 

 

 

 

 

 

 

���!�'�"�(� 41  ก*�A�+  char colors[3][6]  = { 
        {sRs, sEs, sDs}, 
        {sGs, sRs, sEs, sEs, sNs}, 
        {sBs, sLs, sUs, sEs}  
      } ; 

 7�9
ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	 colors '�+&M+8+,&�<�:
% 14 
 

 
 �+9>5 0 �+9>5 1 �+9>5 2 �+9>5 3 �+9>5 4 �+9>5 5 

colors[0][0] colors[0][1] colors[0][2] colors[0][3] colors[0][4] colors[0][5]  sRs sEs sDs s\0s s\0s s\0s 
colors[1][0] colors[1][1] colors[1][2] colors[1][3] colors[1][4] colors[1][5]  sGs sRs sEs sEs sNs s\0s 
colors[2][0] colors[2][1] colors[2][2] colors[2][3] colors[2][4] colors[2][5]  sBs sLs sUs sEs s\0s s\0s 

 
 

�<�:
% 14 

int  i, j 
 
for (i  =  0 ;  i  <  4 ;  i++)   { 
 printf ( fROW %d OF test_scores :   h,  i ) ; 
 
 for (j  =  0 ;  j  <  3 ;  j++) 
  printf (  f%d   h,  test_scores[i][j] ) ; 
 /* end for */ 
 
 printf ( f\nh ) ; 
}  /* end for */ 

ROW 0  OF  test_scores :  95    80    78 
ROW 1  OF  test_scores :  69    75    81 
ROW 3  OF  test_scores :  100    98    100 
ROW 4  OF  test_scores :  98    85    87 

'( 2 

'( 0 

'( 1 
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���!�'�"6���ก���(� 42  ��=�N��'ก�9:
%'�+&ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	 2 9�4� 
')��*�?6���ก9�'�+&:
%7�>�K 
 
 #include <stdio.h> 
 
 main () 
 { 
  static int array[2][3]  = { 
      {10, 20, 30}, 
      {11, 21, 31}, 
     } ; 
  int row ; 
  int column ; 
 
  for (row  =  0 ;  row  <  2 :  row++) 
 
  { 
   for (column  =  0 ;  column  <  3 ;  column++) 
    printf ( f%5dh, array[row][column] ) ; 
   printf ( f\n\nh ) ; 
  } 
 } 
 
 
 
 
 
���!�'�"6���ก���(� 43   ��=�N��'ก�9:
%'�+&ก��?*��@A�k)?<@;�&�9:��กU5  MATA ;��+    
2 × 3  ')��9:��กU5 3 × 2  N+���9��('�+&ก��?<@M+8+,&�<�:
% 15 

 

 

 

 

 

 

 

      

 
�<�:
% 15 

10    20    30 
11    21    31 

    2   1 
    1   3 
  Y3   2 

MATB 

  
  

 
Y9    1 Y2     3 

   2    3   Y1 

MATA 

3 × 2 

2 × 3 

(1)(2) + (Y2)(1) + (3)(Y3) 

* 

* 
* 

+ 
+ 

2 × 2 
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 �<�:
% 15  ��=�ก��?*��@A��9���ก'( 0 ')��+9>5 0 ')�k)),Kl5�3+:8��7�M+8   �9:
��กU5  MATC  +,&�<�:
% 16 

 

 

 

 

 

 

 

�<�:
% 16 
 

 #include <stdio.h> 
 
 main () 
 { 
  int mata[2][3]  =  { { 1, Y2,    3} , 
       { 2,   3,  Y1} } ; 
  int matb[3][2]  =  { { 2,   1} , 
       { 1,  3} ,  
       {Y3,  2} } ; 
  int matc[2][2] ; 
  int r, c, v, psum ; 
 
  for (r  =  0 ;  r  <  2 ;  r++) 
   for (c  =  0 ;  c  <  2 ;  c++) 
   { 
    psum  =  0 ; 
    for (v  =  0 ;  v  <  3 ;  v++) 
     psum  + =  mata[r][v] * matb[v][c] ; 
     matc[r][c]  =  psum ; 
   } 
  printf ( fThe array product is : \nh ) ; 
  for (r  =  0 ;  r  <  2 ;  r++) 
  { 
   for (c  =  0 ;  c  <  2 ;  c++) 
    printf (f %5dh, matc[r][c] ) ; 
   printf ( f\nh ) ; 
  } 
 } 

    2   1 
    1   3 
  Y3   2 

MATB 

  
  

   1 Y2     3 
   2    3   Y1 

MATA 
AAB   Y9   1 

  10   9 

MATC 
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���!�'�"6���ก���(� 44   ��=�N��'ก�9'�+&ก��?*��@A� 7,43�,�ก) (magic square)  UD%&7,43�,�ก)    7�
��=��9:��กU57,43�,� :
%9
k)	ก2�'46)�'(, '46)��+9>5 ')�4�9'�:'�&939A),ก �:6�ก,�A9+ 
(2�ก�@
�
V2A8����;��+;�&�9:��กU5��=��);?
%) 
 
 #include <stdio.h>  
 main () 
 { 
  static int magic[9][9] ; 
  int row, col, k, n, x, y ;  
  printf ( fEnter size of magic square  = >  h ) ; 
  scanf ( f%dh, &n ) ; 
  if (0  = =  n % 2) 
  { 
   printf ( fSorry,  you must enter an odd number.h ) ; 
   exit (0) ; 
  } 
  k  =  2 ; 
  row  =  0 ; 
  col  =  (n Y 1) / 2 ; 
  magic[row][col]  =  1 ; 
  while (k  < =  n * n) 
  { 
   x  =  (row Y 1  <  0) ?  n Y 1  :  row Y 1 ; 
   y  =  (col Y 1  <  0) ?  n Y 1  :  col Y 1 ; 
   if (magic[x][y]  ! =  0) 
   { 
    x  =  (row + 1  <  n) ?  row + 1  :  0 ; 
    y  =  col ; 
   } 
   magic[x][y]  =  k ; 
   row  =  x ; 
   col  =  y ; 
   k++ ; 
  } 
  for (row  =  0 ;  row  <  n ;  row++) 
  { 
   for (col  =  0 ;  col  <  n ;  col++) 
    printf ( f\t%dh,  magic[row][col] ) ; 
   printf ( f\nh ) ; 
  } 
 } 
  
 
 
 
 
 
 
 
 
 

Enter size of magic square  = >  3 
 6 1 8 
 7 5 3 
 2 9 4  
Enter size of magic square  = >  4 
Sorry, you must enter and odd number. 

Enter size of magic square  = >  5 
 15 8 1 24 17 
 16 14 7 5 23 
 22 20 13 6 4 
 3 21 19 12 10 
 9 2 25 18 11 
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5.  ก��.7)��������������	8'�-*'���.�)9:"ก;7�- 

 2�>�E� C  ก��k6��?6�4,'��'()*�+,	 UD%&��=�  actual parameter  M��,& formal 
parameter �,V� 2A8 actual parameter  ��=��$%�;�&4,'��'()*�+,	�:6��,V� N+�M9648�&9
�?�$%�&A9�� 
[ ]  4�9   ')�2��6�;�&  formal parameter   9
'46�?�$%�&A9�� [ ]   N+�M9648�&��	37*���4,               
UD%&ก��k6��?6�'		�
V���กL7���
�ก6� ก��k6��?6�N+�ก���8�&��& (call by reference) 
 
���!�'�"6���ก���(� 45   ��=�N��'ก�9'�+&ก��k6��?6�4,'��'()*�+,	M�2A8[\&ก5�,� 
 
 #include <stdio.h> 
 
 void function (int this [ ] ) ; 
 
 main () 
 { 
  int array[3] ; 
 
  array[0]  =  10 ; 
  array[1]  =  20 ; 
  array[2]  =  30 ; 
 
  function1(array) ; 
 } 
 
 void function1 (int this[ ] ) 
 { 
  printf ( fcontents of array[0]  = >  %d\nh, this[0] ) ; 
  printf ( fcontents of array[1]  = >  %d\nh, this[1] ) ; 
  printf ( fcontents of array[2]  = >  %d\nh, this[2] ) ; 
 } 
 
 
 
 
 
2�N��'ก�9�
V 9
ก�����ก�C[\&ก5�,�48�'		  ?$�  void function1 (int this [ ] ) ;   N+�9
 formal 
argument  ?$�  this[ ]  N+�ก�@
�
VM9648�&9
4,+*�����ก��N+��8�9 ( * ) 9�2�8   ��$%�&7�ก this[ ]     
��=�4,�
V (pointer)  :
%�
VM��,&�9���ก)*�+,	'�ก;�&4,'��'()*�+,	  :*�2A84,'��'()*�+,	:,V&��&  
�
VM��,&:
%��<6�+
�ก,�  2�[\&ก5�,�  main ()  9
ก��ก*�A�+���+;8�9<)')�ก*�A�+?6�;�&4,'��'()*�+,	
+,&�
V 
 

contents of array[0]  = >  10 
contents of array[1]  = >  20  
contents of array[2]  = >  30 

M9648�&��	3�$%�7*����9���ก 

��=��$%�;�&4,'��'()*�+,	�:6��,V� M9648�&9
�?�$%�&A9��  [ ] 

��=��$%�;�&4,'��'()*�+,	 ')�9
�?�$%�&A9��  [ ] +8� 
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  int array[3] ; 
 
  array[0]  =  10 ; 
  array[1]  =  20 ; 
  array[2]  =  30 ; 
 
A),&7�ก�,V�9
ก����
�ก2�8[\&ก5�,�  function1(array);  N+�9
  array  ��=�  actual argument  N+�M9648�&      
9
�?�$%�&A9��  &  �*�A�8�  ��$%�&7�ก4,'��'()*�+,	  array  7��กL	:
%��<6;�&4,'��'()*�+,	 A�$�
��77�2�8  &array[0]  ��=�  actual argument  กLM+8  �9$%�[\&ก5�,�  function1  M+8�,	?6�:
%��<6;�&�9���ก
;�&4,'�ก;�&4,'��'()*�+,	 กL7�'�+&?6�;�&�9���ก 3 4, N+�2�8 
 
  printf ( fcontents of array[0]  = >  %d\nh, this[0] ) ; 
  printf ( fcontents of array[1]  = >  %d\nh, this[1] ) ; 
  printf ( fcontents of array[2]  = >  %d\nh, this[2] ) ; 
 

')���9��('�+&ก��k6��?6�:
%��<6M��,&[\&ก5�,�(<ก��
�กM+8+,&�<�:
% 17 
 

 

 

 

 

 

 

 

 

 

 

�<�:
% 17 
 

�������� 4,�); 7432  ��=�4,�);:
%�994�;DV�9�':�:
%��<6)*�+,	'�ก;�&4,'��'()*�+,	 array  

��$%�&7�ก4,'��'()*�+,	 array  9
���+;8�9<)��=�  int  ;8�9<)'46)�4,7�ก����$V�:
%        

2 M	45  +,&�,V�:
%��<6;�&4,'��'()*�+,	(,+M� ?$�  7432 + 2  =  7434 

10 
20 
30 

7432 array→ 
7434 
7436 

[0] 
[1] 
[2] 

     function1(array); 
 
executes as 
 
     function1(7432); 

In main( ): Memory 

 

This[ ] 9
?6� 7432 
:*�2A8 
This[0]  =  10 

In function1( ): 
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���!�'�"6���ก���(� 46   ��=�N��'ก�9:
%'�+&ก��k6��?6�7�ก[\&ก5�,� (<ก��
�กก),	9��,&[\&ก5�,�  :
%

��
�ก2�8 
 
 #include <stdio.h> 
 
 void fundtion1 (int this[ ] ) ; 
 
 main () 
 { 
  int array[3] ; 
 
  function1 (array) ; 
 
  printf ( fcontents of array[0]  = >  %d\nh, array[0] ) ; 
  printf ( fcontents of array[1]  = >  %d\nh, array[1] ) ; 
  printf ( fcontents of array[2]  = >  %d\nh, array[2] ) ; 
 } 
 
 void function1 (int this[ ] ) 
 { 
  this[0]  =  20 ; 
  this[1]  =  40 ; 
  this[2]  =  60 ; 
 } 
 
 
 
 
 
 

2�N��'ก�9�
V 2�[\&ก5�,�  main ()  M969
ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	  array  �9$%�9


ก����
�ก2�8[\&ก5�,�  function1 () กL7�9
ก���6&?6�:
%��<6;�&4,'��'()*�+,	  array  M��,&[\&ก5�,�  

(<ก��
�ก  ')�>��2�[\&ก5�,�:
%(<ก��
�ก9
ก��ก*�A�+?6�2A8ก,	4,'��'()*�+,	'46)�4, �9$%���V��3+

[\&ก5�,�(<ก��
�ก กL7�:*�2A84,'��'()*�+,	  array  9
?6�:
%(<ก�6&ก),	9�2A8  ��$%�&7�ก4,'��  array  

ก,	4,'��  this  �
VM��,&:
%��<6�+
�ก,�2�4��:
%9
ก����
�ก2�8[\&ก5�,� �9$%���V��3+[\&ก5�,� function1 () 

4,'��'()*�+,	  this  7�(<ก:*�)��M� ')���9��('�+&ก��k6��?6�ก),	7�ก[\&ก5�,�:
%(<ก��
�กM�

�,&[\&ก5�,���
�ก2�8M+8+,&�<�:
% 18 

 

contents of array[0]  = >  20 
contents of array[1]  = >  40  
contents of array[2]  = >  60 
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�<�:
% 18 

 

 

 

 

 

 

 

 

 

 

 

 

20 
40 
60 

7432 array→ 
7434 
7436 

[0] 
[1] 
[2] 

Memory 

  main () 
  { 
       int array[3]; 
       function1(array); 
  } 
 

 

     function1(7432) 
 

7432 
7434 
7436 

=  20; 
=  40; 
=  60; 
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���!�'�"6���ก���(� 47   ��=�N��'ก�9:
%2A8k<82�8����;8�9<) 7*��� 9 4, A),&7�ก�,V�กL��
�ก2�8
[\&ก5�,��K$%�K�9K5?6��8��ก),	 
 
 #include <stdio.h>  
 #define maxnumber  9      /* Maximum number of array elements. */  
 void run_backwards (int user_array[ ] ) ;  
 main () 
 { 
  int number[maxnumber] ; 
  int index ;  
  printf ( fGive me nine and Isll print them backwards. \nh ) ;  
  for (index  =  0 ;  index  <  maxnumber ;  index++) 
  { 
   printf ( fNumber[%d]  =  h, index ) ; 
   scanf ( f%dh, &number[index] ) ; 
  }  
  printf ( fThank youJ \nh ) ;  
  run_backwards (number) ; 
 }  
 void run_backwards (int user_array[ ] ) 
 { 
  int index ;  
  printf ( f\n\nHere are the numbers you entered displayed\nh ) ; 
  printf ( fin the reverse order of entry : \nh ) ;  
  for (index  =  maxnumber Y 1 ;  index  > =  0 ;  index Y Y) 
   printf ( fnumber[%d]  =  %d\nh, index, user_array[index] ) ; 
 } 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Give me nine numbers and Isll print them backwards. 
Number[0]  =  1 
Number[1]  =  2 
Number[2]  =  3 
Number[3]  =  4 
Number[4]  =  5 
Number[5]  =  6 
Number[6]  =  7 
Number[7]  =  8 
Number[8]  =  9 
Thank youJ 
 
Here are the numbers you entered displayed 
in the reverse order of entry: 
Number[8]  =  9 
Number[7]  =  8 
Number[6]  =  7 
Number[5]  =  6 
Number[4]  =  5 
Number[3]  =  4 
Number[2]  =  3 
Number[1]  =  2 
Number[0]  =  1 
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���!�'�"6���ก���(� 48   ��=�N��'ก�9:
%2A8k<82�8����4,�);7*��� 9 4, A),&7�ก�,V���
�ก2�8
[\&ก5�,��K$%�2A8A�7*����8��:
%�3+ 
 
 #include <stdio.h> 
 
 #define maxnumber  9      /*   Maximum number of array elements.    */ 
 
 int minimum_value (int user_array[ ] ) ; 
 
 main () 
 { 
  int number[maxnumber] ; 
  int index ; 
 
  printf ( fGive me nine numbers and Isll find the minimum value : \nh ) ; 
  for (index  =  0 ;  index  < maxnumber ;  index++) 
  { 
   printf ( fNumber[%d]  =  h, index ) ; 
   scanf ( f%dh, &number[index] ) ; 
  } 
  printf ( fThank youJ \nh ) ; 
 
  printf ( fThe minimum value is %d\nh, minimum_value(number) ) ; 
 } 
 
 int minimum_value(int user_array[ ] ) 
 
 { 
  register int index ; 
  int minimum ; 
 
  minimum  =  user_array[0] ; 
  for (index  =  0 ;  index  <  maxnumber ;  index++) 
   if (user_array[index]  <  minimum) 
    minimum  =  user_array[index] ; 
  return (minimum) ; 
 } 
 

 

 

 

 

 

 

Give me nine numbers and Isll find the minimum value : 
Number[0]  =  12 
Number[1]  =  21 
Number[2]  =  58 
Number[3]  =  3 
Number[4]  =  5 
Number[5]  =  8 
Number[6]  =  19 
Number[7]  =  91 
Number[8]  =  105 
Thank youJ 
The minimum value is 3 
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���!�'�"6���ก���(� 49   ��=�N��'ก�9:
%�*�?6�2�4,'��'()*�+,	 array ;��+ 2 × 3 :
%(<กก*�A�+
M82�[\&ก5�,� main () ')8��
�ก[\&ก5�,�9�?*��@A�k)�92�'46)�'( ')�2�'46)��+9>5 
 
 #include <stdio.h>  
 int add_columns (int arrayin[ ][3],  int column_value[ ] ) ; 
 int add_rows (int array[ ][3],  int row_value[ ] ) ;    
 main () 
 { 
  static int array[2][3]  =  { 
       {10, 20, 30}, 
       {11, 21, 31} 
                } ; 
   int row ; 
   int column ; 
   int column_value[3] ; 
   int row_value[2] ;  
   for (row  =  0 ;  row  <  2 ;  row++) 
   { 
    for (column  =  0 ;  column  <  3 ;  column++) 
     printf ( f%5dh, array[row][column] ) ; 
     printf ( f\n\nh ) ; 
    }  
    add_columns(array, column_value) ;  
    for (column  =  0 ;  column  <  3 ;  column++) 
     printf ( fThe sum of column %d is %d\nh,  
       column, column_value[column] ) ; 
 
    add_row(array,  row_value) ; 
 
    for (row  =  0 ;  row  <  2 ;  row++) 
     printf ( fThe sum of row %d is %d\nh, row, row_value[row] ) ; 
 }  
 int add_columns (int arrayin[ ][3], int column_value[ ]) 
 { 
  int row ; 
  int column ;  
  for (column  =  0 ;  column  <  3 ;  column++) 
  { 
   column_value[column]  =  0 ; 
   for (row  =  0 ;  row  <  2 ;  row++) 
         column_value[column]  +=  arrayin[row][column] ; 
  } 
 } 
 
 int add_rows (int arrayin[ ] [3],  int row_value[ ]) 
 { 
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  int row ; 
  int column ; 
 
  for (row  =  0 ;  row  <  2 ;  row++) 
  { 
   row_value[row]  =  0 ; 
 
   for (column  =  0 ;  column  <  3 ;  column++) 
    row_value[row]  +=  arrayin[row][column] ; 
  } 
 } 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 10    20    30 
 
 11    21    31 
The sum of column 0 is 21 
The sum of column 1 is 41 
The sum of column 2 is 61 
The sum of row 0 is 60 
The sum of row 0 is 63 
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���!�'�"6���ก���(� 50   ��=�N��'ก�9:
%9
ก��ก*�A�+?6����%948�2A8ก,	4,'��'()*�+,	 2 9�4� ')8
��
�ก2�8[\&ก5�,��K$%��*�?6���ก9�K�9K5 
 
 /* Initializing multidimensional arrays */ 
 #include <stdio.h> 
 
 void printArray( const int a[ ][3] ) ;   /* function prototype */ 
 
 /* function main begins program execution */ 
 int main () 
 { 
  /* initialize array1, array2, array3 */ 
  int array1[2][3]  =  { {1, 2, 3}, {4, 5, 6} } ; 
  int array2[2][3]  =  {1, 2, 3, 4, 5} ; 
  int array3[2][3]  =  { {1, 2}, {4} } ; 
 
  printf ( fValues in array1 by row are : \nh ) ; 
  printArray( array1 ) ; 
 
  printf ( fValues in array2 by row are : \nh ) ; 
  printArray( array2 ) ; 
 
  printf ( fValues in array3 by row are : \nh ) ; 
  printArray( array3 ) ; 
 
  return 0 ;  /* indicates successful termination */ 
 
 }  /* end main */ 
 
 /* function to output array with two rows and three columns */ 
 void printArray( const int a[ ][3] ) 
 { 
  int i ;  /* row counter */ 
  int j ;  /* column counter */ 
 
  /* loop through rows */ 
  for ( i  =  0 ;  i  < =  1 ;  i++ )   { 
 
   /* output column values */ 
   for ( j  =  0 ;  j  < =  2 ;  j++ )   { 
    printf ( f%dh,  a[i][j] ) ; 
   }  /* end inner for */ 
 
   printf ( f\nh ) ;  /* start new line of output */ 
  }  /* end outer for */ 
 
 }  /* end function printArray */ 
 
 
 
 
 
 
 
 

Values in array1 by row are : 
1  2  3 
4  5  6 
Values in array2 by row are : 
1  2  3 
4  5  0 
Values in array3 by row are : 
1  2  0 
4  0  0 
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���!�'�"6���ก���(� 51  ��=�N��'ก�9K�9K5?6��A,� ASCII 
 
 #include <stdio.h> 
 
 int main (void) { 
  char ascii[13][10] ; 
  int row, column ; 
 
  for (row  =  0 ;  row  <  13 ;  row++) 
   for (column  =  0 ;  column  <  10 ;  column++) 
        ascii[row][column]  =  �    s ; 
   /* end for */ 
  /* end for */ 
 
  printf ( fASCII Character Set \nh ) ; 
  printf ( f         |h ) ; 
 
  for (column  =  0 ;  column  < 10 ;  column++) 
   printf ( f%5dh, column ) ; 
  /* end for */ 
 
  printf ( f\n Y Y Y Y Y|h ) ;  
 
  for (column  =  0 ;  column  <  10 ;  column++) 
   printf ( fY Y Y Y Yh ) ; 
  /* end for */ 
 
  for (row = 3 ;  row  <  13 ;  row++) 
   for (column  =  0 ;  column  <  10 ;  column++) 
    if (row  = =  3  &&  column  <  2) 
     continue ; 
    else  
     ascii[row][column]  =  10 * row + column ; 
    /* end if */ 
   /* end for */ 
  /* end for */ 
 
  for (row  =  3 ;  row  <  13 ;  row++ )  { 
   printf ( f\n%3d    |h,  row ) ; 
 
   for (column  =  0 ;  column  <  10 ;  column++) 
    if (row  = =  12  &&  column  >  6) 
     break ; 
    else 
     printf ( f      %ch,  ascii[row][column] ) ; 
    /* end if */ 
   /* end for */ 
  }  /* end for */ 
  return 0 ; 
 }  /* end function main */ 
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 7�กN��'ก�9 9
ก�����ก�C  char ascii[13][10] ;  A9��?�96�  ascii  ��=�4,'��

'()*�+,	 2 9�4� ;��+ 13 '(')� 10 �+9>5  N+�;8�?�9�,%&  for  '		U8�� 7�9
ก��ก*�A�+       

?6����%948�2A8ก,	4,'��'()*�+,	  ascii  ��=��6�&6�& (space) 

 ;8�?�9�,%&  for  '		U8��(,+9� 7���=�ก����8�&4���&�กL	?6��A,�  ASCII  M82�      

4,'��'()*�+,	 ascii  N+���C,���K7�5 

  ascii[row][column]  =  10 * row + column ; 

��6�  (8�?6�;�&  row = 9  ')�  column = 7  ?6�;�& 97  7��กL	M82�4,'��'()*�+,	  ascii[9][7]     

9
?6���=� 97 

 (8����48�&ก���<8?6�;�&�A,�  ASCII  :
%9
?6� 97 ?$���M�  2A82�84,'����	3ก��'�)&k,� 

%c  �K$%�K�9K5;8�9<)���+ char  กL7�:*�2A8�<86�?$�  4,�,กE�  a 

 

6.  ก����(�"�����	.-��������	 (Sorting Arrays) 

 2�&������3ก452�?�9K��4��5:
% �ก
%�;8�&ก,	ก��7,+)*�+,	;8�9<)�,V�9
���N���5      

�6�2�ก��?8�A�;8�9<)M+8�+��L��%&;DV�  ก����
�&)*�+,	��=�ก��	�ก��7,+��
�&;8�9<)7�ก�8��M�9�ก 

(ascending)  A�$�9�กM��8�� (descending) 

 ก����
�&)*�+,	9
A)���l
+8�ก,� ��6�  Bubble sort, Selection sort, Insertion sort ��=�48� 

'462��6��
V7�ก)6�(D&�BK��ก����
�&)*�+,	'		  Bubble sort  �:6��,V� 

 
ASCII Character Set 
  | 0 1 2 3 4 5 6 7 8 9 
 3 |    ! f # $ % & � 
 4 | ( ) * + , Y  . / 0 1 
 5 | 2 3 4 5 6 7 8 9 : ; 
 6 | < = > ? @ A B C D E 
 7 | F G H I J K L M N O 
 8 | P Q  R S T U V W X Y 
 9 | Z [ \ ] ^ _ ' a b c 
 10 | d e f g h i j k l m 
 11 | n o p q r s t u v w 
 12 | x y z { | } ~ 
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 6.1 ก����(�"�����	�		 bubble 

 ��=�ก����
�&)*�+,	;8�9<)N+�ก���*�;8�9<) 2 4, :
%��<64�+ก,�9����
�	�:
�	ก,�  

  �994�9
;8�9<):,V&A9+ n 4, 

  (8�48�&ก����
�&;8�9<)7�ก�8��M�9�ก  7�9
A),ก+,&�
V 

   (8�;8�9<)4,'�ก9�กก6�4,:
%��& 7�9
ก���),	?6�ก,� 

   9�B��,V�')8 M9648�&�),	?6� N+�7�9
ก��ก��:*�:,V&A9+ n Y 1 ��	 (pass) N+�   

�!	�(� 1 (pass 1) 

 7����
�	�:
�	;8�9<)4,:
% 1 ก,	;8�9<)4,:
% 2, ;8�9<)4,:
% 2 ก,	;8�9<)4,:
% 3, ... ,  

 ;8�9<)4,:
% n Y 1 ก,	 ;8�9<)4,:
% n 

 �9$%���V��3+��	:
% 1  7�M+86� ;8�9<)4,:
% n  7�9
?6�9�ก:
%�3+ 

�!	�(� 2 (pass 2) 

 7����
�	�:
�	;8�9<)4,:
% 1 ก,	;8�9<)4,:
% 2, ;8�9<)4,:
% 2 ก,	;8�9<)4,:
% 3, ... ,  

 ;8�9<)4,:
% n Y 2 ก,	 ;8�9<)4,:
% n Y 1  

 �9$%���V��3+��	:
% 2  7�M+86� ;8�9<)4,:
% n Y 1  7�9
?6�9�ก:
%�3+ 

          !             !         ! 

�!	�(� n H 1  (pass n H 1) 

 7����
�	�:
�	;8�9<)4,:
% 1 ก,	;8�9<)4,:
% 2  

 �9$%���V��3+��	:
% n Y 1  7�M+86� ;8�9<)4,:
% 2  7�9
?6�9�ก:
%�3+ 

�9$%�ก��:*�:,V&A9+ n Y 1  ��	  7�M+86� 

;8�9<):,V&A9+ n 4,  7�(<ก��
�&7�ก�8��M�9�ก 

 

���!�'�"�(� 52  �994�4,'��'()*�+,	  array_to_sort  9
;8�9<) 5 4,  +,&�<�:
% 19 

 

 

 

�<�:
% 19 
 

 (8�48�&ก����
�&)*�+,	;8�9<)7�ก�8��M�9�ก N+��l
 bubble  7�9
ก��ก��:*�:,V&A9+       

4 pass  (��$%�&7�ก9
;8�9<) 5 4,)  +,&�<�:
% 20 

0 1 2 3 4 +,��
 → 
43 22 17 36 16 array_to_sort → 
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�<�:
% 20 

43 22 17 36 16 Step 1: 
[0] [1] [2] [3] [4]  

22 43 17 36 16 Step 2: 

22 17 43 36 16 Step 3: 

22 17 36 43 16 Step 4: 

→ ���
�	�:
�	4,:
% 1 ก,	4,:
% 2 ')��),	?6� 

→ ���
�	�:
�	4,:
% 2 ก,	4,:
% 3 ')��),	?6� 

→ ���
�	�:
�	4,:
% 3 ก,	4,:
% 4 ')��),	?6� 

→ ���
�	�:
�	4,:
% 4 ก,	4,:
% 5 ')��),	?6� 
�9$%���V��3+ Pass 1 7�M+86� ;8�9<)4,:
% 5 9
?6�9�ก�3+ 

Pass 1: 

22 17 36 16 43 Step 1: 

      

17 22 36 16 43 Step 2: 

17 22 36 16 43 Step 3: 

→ ���
�	�:
�	4,:
% 1 ก,	4,:
% 2 ')��),	?6� 

→ ���
�	�:
�	4,:
% 2 ก,	4,:
% 3 M9648�&�),	?6� 

→  ���
�	�:
�	4,:
% 3 ก,	4,:
% 4 ')��),	?6� 
�9$%���V��3+ Pass 2 7�M+86� ;8�9<)4,:
% 4 9
?6�9�ก�3+ 

Pass 2: 

17 22 16 36 43 Step 2: →  ���
�	�:
�	4,:
% 2 ก,	4,:
% 3 ')��),	?6� 
�9$%���V��3+ Pass 3 7�M+86� ;8�9<)4,:
% 3 9
?6�9�ก�3+ 

17 22 16 36 43 Step 1: 
      

→ ���
�	�:
�	4,:
% 1 ก,	4,:
% 2 M9648�&�),	?6� 

Pass 3: 

17 16 22 36 43 Step 1: 
      

→  ���
�	�:
�	4,:
% 1 ก,	4,:
% 2 ')��),	?6� 
�9$%���V��3+ Pass 4 7�M+86� ;8�9<)4,:
% 2 9
?6�9�ก�3+ 

Pass 4: 

16 17 22 36 43  
�9$%�ก��:*�:,V&A9+  4 Pass  7�M+8;8�9<)��
�&7�ก�8��M�9�ก +,&�
V Sorted array: 

array_to_sort 
ก������-&-ก�� (Operation) 
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���!�'�"6���ก���(� 53   ��=�N��'ก�9:
%��
�&)*�+,	;8�9<)7�ก�8��M�9�ก N+�9
ก��ก*�A�+?6����%948�M8
2�N��'ก�9:,V&A9+ 7*��� 10 4, 
 
 /* This program sorts an arrayss values into ascending order */ 
 #include <stdio.h> 
 #define SIZE 10  
 /* function main begins program execution */ 
 int main () 
 { 
  /* initialize a */ 
  int a[SIZE]  =  {2, 6, 4, 8, 10, 12, 89, 68, 45, 37} ; 
  int pass ; /* passes counter */ 
  int i;  /* comparisons counter */ 
  int hold ; /* temporary location used to swap array elements */  
  printf ( fData items in original order\nh ) ;  
  /* output original array */ 
  for ( i  =  0 ;  i  <  SIZE ;  i++ )   { 
   printf ( f%4dh, a[i] ) ; 
  }   /* end for */  
  /* bubble sort */ 
  /* loop to control number of passes */ 
  for ( pass  =  1 ;  pass  <  SIZE ;  pass++ )  {  
   /* loop to control number of comparisons per pass */ 
   for ( i  =  0 ;  i  <  SIZE Y 1 ;  i++ )   {  
    /* compare adjacent elements and swap them if first 
    element is greater than second element */ 
    if ( a[i]  >  a[i + 1] )   { 
     hold  =  a[i] ; 
     a[i]  =  a[i + 1] ; 
     a[i + 1]  =  hold ; 
    }  /* end if */  
  }  /* end inner for */  
 }  /*end outer for */  
 printf ( f\nData items in ascending order\nh ) ;  
 /* output sorted array */ 
 for ( i  =  0 ;  i <  SIZE ;  i++ )   { 
  printf ( f%4dh,  a[i] ) ; 
 }  /* end for */  
 printf ( f\nh ) ;    
 return  0 ;  /* indicates successful termination */ 
 } 
 
 
 

Data items in original order 
    2    6    4    8    10    12    89    68    45    37 
Data items in ascending order 
    2    4    6    8    10    12    37    45    68    89 
 



��ก������ก�	ก����
����� 517 101: Introductions to Computers ��$%�&'()*�+,	 (Array) 47 

7�กN��'ก�9�
V 7�9
ก��ก��:*�:,V&A9+ 9 pass  N+�2�'46)�  pass  �,V�7�9
ก�����
�	�:
�	+,&�
V 

2�   pass 1  7����
�	�:
�	  a[0]  ก,	  a[1],  a[1]  ก,	  a[2], J, a[8]  ก,	  a[9] 

  �9$%���V��3+  pass 1  7�M+86�   a[9]  7�9
?6�9�ก:
%�3+ 

       pass 2  7����
�	�:
�	  a[0]  ก,	  a[1],  a[1]  ก,	  a[2], J, a[7]  ก,	  a[8] 

  �9$%���V��3+  pass 2  7�M+86�   a[8]  7�9
?6�9�ก:
%�3+ 

           !            !          ! 

       pass 9  7����
�	�:
�	  a[0]  ก,	  a[1] 

  �9$%���V��3+  pass 9  7�M+86�;8�9<)��
�&7�ก�8��M�9�ก 

N+�2�'46)�  pass  (8�9
ก���),	?6�7�2�8 3 ;8�?�9�,%& 4�9;,V�4��+,&�
V 

  hold  =  a[i] ;        

  a[i]  =  a[i + 1] ;   

  a[i + 1]  =  hold ;   

')�'�+&M+8+,&�<�:
% 21 

 

 

 

 

 

 

�<�:
% 21 

 

N+�  hold  ��=�4,'���,%?�� �K$%�2�82�ก���),	?6� 

(8����2�8 2 ;8�?�9�,%&�
V2�ก���),	?6� 7�:*�2A8;8�9<)�<¡A��M� 

 

 

 

3
1 

2 

1 

  

 

a[i] hold 

a[i + 1] 

1 

2 3 
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  a[i]  =  a[i + 1] ;   

  a[i + 1]  =  a[i] ;   

 

 

 

 
 

��6� (8�   a[i]  =  7  ,  a[i + 1]  =  5    
 7�ก a[i]  =  a[i + 1]     7�M+86�    a[i]  =  5 
 ')� a[i + 1]  =  a[i]     7�M+86�   a[i + 1]  =  5 
 UD%&7�:*�2A8?6� 7 �<¡A��M� 
+,&�,V�  2�ก���),	?6����?�2�8 3 ;,V�4��  +,&�<�:
% 21 
 

���!�'�"6���ก���(� 54   ��=�N��'ก�9��
�&)*�+,	;8�9<)7�ก�8��M�9�ก N+�2A8k<82�8����;8�9<)�;8�
9�:�&'���K�9K5 7*��� 9 4, 
 
 #include <stdio.h>  
 #define maxnumber  9     /* Maximum number of array elements.    */  
 int bubble_sort (int user_array[ ]) ; 
 void display_array (int sorted_array[ ]) ;  
 main () 
 { 
  int number[maxnumber] ; 
  int index, compares ;  
  printf ( fGive me nine numbers and Isll sort them : \nh ) ; 
  for (index  =  0 ;  index  <  maxnumber ;  index++)  
  { 
   printf ( fNumber[%d]  =  h, index ) ; 
   scanf ( f%dh, &number[index] ) ; 
  }  
  compares  =  bubble_sort (number) ;  
  display_array (number) ; 
  printf ( f\nThe number of comparisons is %dh, compares ) ;  
 }  
 int bubble_sort (int user_array[ ]) 
 { 
  int index ; 
  int switch_flag ; 

  a[i + 1] a[i] 

1 

2 

2
1 

1 
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  int temp_value ; 
  int valtest  =  0 ;  
   do 
   {  
   switch_flag  =  0 ;  
    for (index  =  0 ;  index  <  maxnumber ;  index++) 
    { 
     valtest++ ; 
     if (user_array[index]  >  user_array[index + 1]) 
     &&(index  ! =  maxnumber Y 1) ) 
     { 
      temp_value  =  user_array[index] ; 
      user_array[index]  =  user_array[index + 1] ; 
      user_array[index + 1]  =  temp_value ; 
      switch_flag  =  1 ; 
     } 
    } 
  }  while (switch_flag) ; 
  return (valtest) ; 
 }  
 void display_array (int sorted_array[ ]) 
 { 
  int index ;  
  printf ( f\n\nThe sorted values are : \nh ) ;  
  for (index  =  0 ;  index  <  maxnumber ;  index++) 
   printf ( fNumber[%d]  =  %d\nh, index, sorted_array[index] ) ; 
 } 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

Give me nine numbers and Isll sort them : 
Number[0]  =  6 
Number[1]  =  7 
Number[2]  =  5 
Number[3]  =  8 
Number[4]  =  4 
Number[5]  =  9 
Number[6]  =  3 
Number[7]  =  0 
Number[8]  =  2 
 
The sorted values are : 
Number[0]  =  0 
Number[1]  =  2 
Number[2]  =  3 
Number[3]  =  4 
Number[4]  =  5 
Number[5]  =  6 
Number[6]  =  7 
Number[7]  =  8 
Number[8]  =  9 
 
The number of comparisons is 72 
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7�กN��'ก�9�
V 7�9
ก��ก*�A�+2A8k<82�8����;8�9<)�;8�9�:,V&A9+ 9 7*��� A),&7�ก�,V�7�9
ก����
�ก2�8     
[\&ก5�,�  bubble_sort () N+�9
  actual parameter  ?$�  4,'��'()*�+,	  number  ')�2�[\&ก5�,�  
(<ก��
�ก7�9
  formal parameter  ?$�  user_array[ ]  N+�7�9
ก���6&:
%��<6;�&  actual parameter      
M��,&  formal parameter  7D&:*�2A8  parameter  �
VM��,&:
%��<6�+
�ก,�  N+�2�[\&ก5�,�  bubble_sort  
7�9
ก�����ก�C2�84,'�� 3 4, ?$�  index  7�2�8��=�4,	�ก)*�+,	;�&'46)�4,2�'()*�+,	 
 switch_flag 7�2�8	�ก2A8N��'ก�9�<86� '()*�+,	9
ก��7,+��
�&)*�+,	��
�	�8��')8 
        ')� temp_value 7�2�8��=�4,'���,%?��:
%2�8�*�A�,	�),	?6� 
 

���!�'�"6���ก���(� 55   ��=�N��'ก�92�ก����
�&)*�+,	�$%�7�ก�8��M�9�ก  
 #include <stdio.h> 
 #include <string.h> 
 #define NUM 5  
 main () 
 { 
  char name[5][8]  =  { {sss, sus, ses}, 
     {sms, sis, scs, shs, ses, sls, ses}, 
     {sks, ses, sns, sns, sys}, 
     {sjs, sas, sms, ses, sss}, 
     {sks, ses, sns} } ; 
  char swapname[8] ; 
  int j, k ;  
  printf ( fThe original list is : \nh ) ; 
  for (j  =  0 ;  j  <  NUM ;  j++) 
   printf ( f%s\nh, names[j] ) ; 
  for (j  =  0 ;  j  < NUM Y 1 ;  j++) 
   for (k  =  j + 1 ;  k  <  NUM ;  k++) 
    if (strcmp(names[j], name[k])  >  0)  
    { 
     strcpy (swapname, names[j]) ; 
     strcpy (names[j], names[k]) ; 
     strcpy (names[k], swapname) ; 
    } 
  printf ( f\nThe sorted list is : \nh ) ; 
  for (j  =  0 ;  j  <  NUM ;  j++) 
   printf ( f%s\nh, names[j] ) ; 
 } 
 

 
    
 
 
 
 
 
 
 

The original list is : 
sue 
michele 
kenny 
james 
ken  
The sorted list is : 
james 
ken 
kenny 
michele 
sue 
 



��ก������ก�	ก����
����� 517 101: Introductions to Computers ��$%�&'()*�+,	 (Array) 51 

7�กN��'ก�9�
V  names  7���=�4,'��'()*�+,	 ���+  char  9
;��+  5 × 8  N+�;8�9<)7�(<ก�กL	

M�:
)�'( ��
�&ก,�M� +,&�<�:
% 22 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�<�:
% 22 

 

2�ก�����
�	�:
�	����,ก;�� ���7�2�8[\&ก5�,�  strcmp ()  UD%&7�:*�ก�����
�	�:
�	4,�,ก;��2�

����,ก;��'46)��3+ N+�[\&ก5�,��
V7��6&?6�ก),	9���=�?6�7*����4L9 ก)6�?$� 

1) (8�  ?6�  =  0 ����,ก;��:,V&��&�A9$��ก,� 

2) (8�  ?6�  >  0 ����,ก;��'�ก9�ก6������,ก;��:
%��& 

3) (8�  ?6�  <  0 ����,ก;��:
%��&9�ก6������,ก;��:
%A�D%& 

 

 

 

[0] [1] 
sus 

[0] [2] 
ses 

[0] [3] 
s\0s 

[0] [4] 
s \0s 

[0] [5] 
s \0s 

[0] [6] 
s \0s 

[0] [0] 
sss 

[0] [7] 
s \0s 

[1] [1] 
sis 

[1] [2] 
scs 

[1] [3] 
shs 

[1] [4] 
ses 

[1] [5] 
sls 

[1] [6] 
ses 

[1] [0] 
sms 

[1] [7] 
s \0s 

[2] [1] 
ses 

[2] [2] 
sns 

[2] [3] 
sns 

[2] [4] 
sys 

[2] [5] 
s \0s 

[2] [6] 
s \0s 

[2] [0] 
sks 

[2] [7] 
s \0s 

[3] [1] 
sas 

[3] [2] 
sms 

[3] [3] 
ses 

[3] [4] 
sss 

[3] [5] 
s \0s 

[3] [6] 
s \0s 

[3] [0] 
sjs 

[3] [7] 
s \0s 

[4] [1] 
ses 

[4] [2] 
sns 

[4] [3] 
s \0s 

[4] [4] 
s \0s 

[4] [5] 
s \0s 

[4] [6] 
s \0s 

[4] [0] 
sks 

[4] [7] 
s \0s 

names 
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7.  ก��*)-��.-��������	 (searching arrays) 

 (8����48�&ก��?8�A�;8�9<)2�'()*�+,	 ���7�48�&9
ก��ก*�A�+?6�M82�  search key  

N+�  search key  7�9
���+;8�9<)�A9$��ก,	���+;8�9<)2�'()*�+,	 (8�ก��	�ก��?8�A�;8�9<)

K	;8�9<)�A9$��?6�;�&  search key  7�($�6�����	?�9�*���L7 (successful)  9�B��,V�')8($�6�

M96����	?�9�*���L7 (unsuccessful) 

 2��6��
V 7�ก)6�(D&ก��?8�A� 2 '		 ?$� 

 7.1  ก��?8�A�'		��
�&)*�+,	  (sequential search) 

 7.2  ก��?8�A�'		M	���
 (binary search) 

 

 7.1  ก��*)-���		��(�"�����	 

 ��=�ก��?8�A�'		&6��:
%�3+ ก)6�?$�  7�9
ก��?8�A�;8�9<)���%97�ก;8�9<)4,'�ก���
�	�:
�	

ก,	?6�;�&  search_key  (8�9
?6��A9$��ก,� 7�($�6� ก��?8�A��
V����	?�9�*���L7 ')�(8����
�	�:
�	 

ก,�M���$%�� ] 7�(D&;8�9<)4,�3+:8�� ')�9
?6�M96�A9$��ก,��)� 7�($�6�ก��?8�A��
VM96����	 

?�9�*���L7 

 

���!�'�"�(� 56  ก*�A�+4,'��'()*�+,	 9
;8�9<)+,&�
V 

 

 

 
 

(8�48�&ก��?8�A�'		��
�&)*�+,	 N+�ก*�A�+?6�  search_key  7�9
;,V�4��+,&�<�:
% 23 

 

 

 

 

 

 

0 1 2 3 4 +,��
 → 
43 22 17 36 16 array_to_search → 
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�<�:
% 23 

 

7�ก�<�:
%  23  2�'46)�;,V�4��7�K	6� ;8�9<)2�'()*�+,	M964�&ก,	?6�  search_key = 25 �)�   
+,&�,V� ���7�ก)6�6� ;8�9<):
%48�&ก��?8�A�M96��<62�'()*�+,	�
V 
 

 

 

 

 

 

 

 

 
 

�<�:
%  24 
 

7�ก�<�:
%  24  ���7�K	6� ?6�;�&  array_to_search[2] = search_key 2�;,V�4��:
% 3 +,&�,V� ���7�
ก)6�6� ;8�9<):
%48�&ก��?8�A���<62�'()*�+,	�
V 

43 22 17 36 16 Step 1: 
[0] [1] [2] [3] [4]  

43 22 17 36 16 Step 2: 

43 22 17 36 16 Step 3: 

43 22 17 36 16 Step 4: 

→ ���
�	�:
�	 array_to_search[0] ก,	 search_key 
       (8��A9$��ก,� 7�A�3+?8�A� 

→ ���
�	�:
�	 array_to_search[1] ก,	 search_key 
       (8��A9$��ก,� 7�A�3+?8�A� 

→ ���
�	�:
�	 array_to_search[2] ก,	 search_key 
       (8��A9$��ก,� 7�A�3+?8�A� 

→ ���
�	�:
�	 array_to_search[3] ก,	 search_key 
       (8��A9$��ก,� 7�A�3+?8�A� 

43 22 17 36 16 Step 5: → ���
�	�:
�	 array_to_search[4] ก,	 search_key 
       (8��A9$��ก,� 7�A�3+?8�A� 

array_to_search 
ก*�A�+   search_key  =  25 

43 22 17 36 16 Step 1: 
[0] [1] [2] [3] [4]  

43 22 17 36 16 Step 2: 

43 22 17 36 16 Step 3: 

array_to_search 
ก*�A�+   search_key  =  17 
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���!�'�"�(�  57   �����9��(�*�9��;
��[\&ก5�,�2�ก��?8�A�'		��
�&)*�+,	M+8+,&�<�:
%  25   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�<�:
%  25  ��=�[\&ก5�,�:
%2�82�ก��?8�A�;8�9<)2�'()*�+,	:
%M969
ก����
�&)*�+,	 
 
 (8����48�&ก��2A8ก��?8�A�;8�9<)2�'()*�+,	9
�����:l�>�K;DV� ���?�7�2A8;8�9<)
2�'()*�+,	 9
ก����
�&)*�+,	7�ก�8��M�9�กก6�� 7�:*�2A8ก��?8�A�9
�����:l�>�K9�ก;DV�         
(8�?6�;�&  search_key  9�กก6�;8�9<)2�'()*�+,	4,:
%2�8���
�	�:
�	กL7����
�	�:
�	ก,	;8�9<)2�
'()*�+,	4,(,+M� 
 (8�?6�;�& search_key  �:6�ก,	;8�9<)2�'()*�+,	4,:
%2�8���
�	�:
�	 '�+&6� K	;8�9<)   
:
%48�&ก��  
 ')�(8�?6�;�& search_key  �8��ก6�;8�9<)2�'()*�+,	4,:
%2�8���
�	�:
�	 '�+&6�    
M96K	;8�9<):
%48�&ก��?8�A� 

/*********************************************************************** 
  Function Name : sequential_search_unordered 
  Purpose   : Searches a oneYdimensional unsorted array of integers using  
      the sequential search algorithm. 
  Receives   : search_key,  lise_size,  array_to_search 
  Returns   : success,  index 
***********************************************************************/ 
void sequential_search_unordered (list_item_type search_key, 
            int list_size, 
            const list_item_type 
         array_to_search[ ] , 
            char success[ ] ,  int  *index)   { 
 /* Local variables : */ 
 
 int  i; 
 
 /* Function body : */ 
 
 strcpy (success,  fFALSEh) ; 
 *index  =  Y1 ; 
 
 for (i  =  0 ;  i  <  list_size ;  i++) 
  if (search_key  = =  array_to_search[i])   { 
   *index  =  i ; 
   strcpy (success,  fTRUEh ) ; 
   break ; 
  }  /* end if */ 
 /* end for */ 
}  /* end function sequential_search_unordered */  
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���!�'�"�(�  58   ก*�A�+;8�9<)2�'()*�+,	9
ก����
�&;8�9<)7�ก�8��M�9�ก (8�48�&ก��?8�A�    
'		��
�&)*�+,	 N+�ก*�A�+?6�  search_key  7�9
;,V�4��+,&�<�:
%  26 
 

 

 

 

 

 

 

 

 

 

�<�:
%  26 
 

 7�ก�<�:
%  26  7�K	6� 2�;,V�4��:
% 4 ?6�;�&4,'��'()*�+,	4,:
% 4  9
?6�9�กก6�  ?6�
;�&  search_key  7D&A�3+ก��?8�A�  '�+&6�;8�9<):
%48�&ก��?8�A�M96��<62�'()*�+,	�
V 
 

 

 

 

 

 

 

 
 

�<�:
%  27 

 
 7�ก�<�:
%  27  7�K	6�2�;,V�4��:
% 3 ?6�;�&  search_key  < =  array_to_search[2]   
+,&�,V����7�ก)6�6�;8�9<):
%48�&ก��?8�A���<62�'()*�+,	�
V 

16 17 22 36 43 Step 1: 
[0] [1] [2] [3] [4]  

16 17 22 36 43 Step 2: 

16 17 22 36 43 Step 3: 

16 17 22 36 43 Step 4: 

→ ���
�	�:
�	 array_to_search[0] ก,	 search_key 
       7�A�3+ก��?8�A� (8� search_key  < =  array_to_search[0] 

→ ���
�	�:
�	 array_to_search[1] ก,	 search_key 
       7�A�3+ก��?8�A� (8� search_key  < =  array_to_search[1] 

→ ���
�	�:
�	 array_to_search[2] ก,	 search_key 
       7�A�3+ก��?8�A� (8� search_key  < =  array_to_search[2] 

→ ���
�	�:
�	 array_to_search[3] ก,	 search_key 
       7�A�3+ก��?8�A� (8� search_key  < =  array_to_search[3] 

array_to_search 
ก*�A�+   search_key  =  25 

16 17 22 36 43 Step 1: 
[0] [1] [2] [3] [4]  

16 17 22 36 43 Step 2: 

16 17 22 36 43 Step 3: 

array_to_search 
ก*�A�+   search_key  =  22 
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 7�ก4,��6�&:
%  58  �����9��(�*�9��;
����=�[\&ก5�,�:
%2�82�ก��?8�A�'		��
�&)*�+,	

N+�;8�9<)2�'()*�+,	48�&9
ก����
�&)*�+,	7�ก�8��M�9�กM+8+,&�<�:
% 28 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�<�:
%  28 

 

 

 

 

 

/*********************************************************************** 
  Function Name : sequential_search_ordered 
  Purpose   : Searches a oneYdimensional sorted array of integers using  
      the sequential search algorithm. 
  Receives   : search_key,  lise_size,  array_to_search 
  Returns   : success,  index 
***********************************************************************/ 
void sequential_search_ordered (list_item_type search_key, 
            int list_size, 
            const list_item_type array_to_search[ ] , 
            char success[ ] ,  int  *index)   { 
 /* Local variables : */ 
 
 int  i; 
 
 /* Function body : */ 
 
 strcpy (success,  fFALSEh) ; 
 *index  =  Y1 ; 
 
 for (i  =  0 ;  i  <  list_size ;  i++) 
  if (search_key  <  array_to_search[i])   { 
   break ; 
  else if (search_key  = =  array_to_search[i])   { 
   *index  =  i ; 
   strcpy (success,  fTRUEh ) ; 
   break ; 
  }  /* end if */ 
 /* end for */ 
}  /* end function sequential_search_unordered */  
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���!�'�"6���ก���(�  59   ��=�N��'ก�9ก��?8�A�;8�9<)'		��
�&)*�+,	M���$%�� ] 7�A9+���ก��
'()*�+,	 
 
 /* Linear search of an array */ 
 #include <stdio.h> 
 #define SIZE 100 
 
 /* function prototype */ 
 int linearSearch ( const int array[ ],  int key,  int size ) ; 
 
 /* function main begins program execution */ 
 int main () 
 { 
  int a[SIZE] ;   /* creater array a */ 
  int x ;   /* counter for initializing elements 0Y99 of array a */ 
  int searchKey ;   /* value to locate in array a */ 
  int element ;   /* variable to hold location of searchKey or Y1 */ 
 
  /* create data */ 
  for ( x  =  0 ;  x  <  SIZE ;  x++ )   { 
   a[x]  =  2 * x ; 
  }  /* end for */ 
 
  printf ( fEnter integer search key : \nh ) ; 
  scanf ( f%dh,  &searchKey ) ; 
 
  /* attempt to locate searchKey in array a */ 
  element  =  linearSearch ( a,  searchKey,  SIZE ) ; 
 
  /* display results */ 
  if ( element  ! =  Y1 )   { 
   printf ( fFound value in element %d\nh, element ) ; 
  }  /* end if */ 
  else  { 
   printf ( fValue not found\nh ) ; 
  }  /*end else */ 
 
  return 0 ;   /* indicates successful termination */ 
 
 }  /* end main */ 
 
 /* compare key to every element of array until the location is found 
     or until the end of array is reached ;  return subscript of element 
     if key or Y1 if key is not found */ 
 int linearSearch ( const int array[ ],  int key,  int size )  
 { 
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  int n ;  /* counter */ 
 
  /* loop through array */ 
  for ( n  =  0 ;  n  <  size ;  ++n )   { 
 
   if ( array[n]  = =  key )  { 
    return n ;  /* return location of key */ 
   }  /* end if */ 
 
  }  /* end for */ 
 
  return Y1 ;  /* key not found */ 
 
 }  /* end function linearSearch */ 
 
 
 
 
 
 
 
 
 
 

 

  7.2  ก��*)-���		�	-��( 

 ��=�ก��?8�A�:
%9
�����:l�>�K+
9�ก2�ก�@
9
;8�9<)7*���9�ก A),กก��;�&�l
�
V7�48�&

9
ก����
�&)*�+,	;8�9<)7�ก�8��M�9�กก6�� A),&7�ก�,V�กL7��*�?6�;�&  search_key  9����
�	�:
�	

ก,	?6�;�&;8�9<)4,:
%��<64�&ก)�& 2�ก�����
�	�:
�	�
V7�9
 3 ก�@
:
%��=�M�M+8 ก)6�?$� 

ก�R( 1) ?6�;�& search_key �:6�ก,	?6�;�&;8�9<)4,:
%��<64�&ก)�& 2�ก�@
�
V7�($�6�ก��?8�A�

����	?�9�*���L7 ')�7��34�ก��?8�A� 

ก�R( 2) ?6�;�& search_key  9
?6��8��ก6�?6�;�&;8�9<)4,:
%��<64�&ก)�& 2�ก�@
�
V'�+&6� ;8�9<)

:3ก4, 4,V&'464,:
%��<64�&ก)�&;DV�M� ���7�M96�*�9�K�7��@���$%�&7�ก9
?6�9�กก6� 

search_key  :3ก7*��� 

ก�R(�(� 3) ?6�;�& search_key  9
?6�9�กก6�?6�;�&;8�9<)4,:
%��<64�&ก)�& 2�ก�@
�
V'�+&6�;8�9<)

:3ก4, 4,V&'464,:
%��<64�&ก)�&)&M� ���7�M96�*�9�K�7��@� ��$%�&7�ก9
?6��8��ก6� 

search_key  :3ก7*��� 

Enter integer search key ; 
36 
Found value in element 18 
 
Enter integer search key ; 
37 
Value not found  
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 7�ก 3 ก�@
�
V 7���=�ก��?8�A�;8�9<):
%+
?$� 7�9
ก��'	6&;8�9<)��ก��=� 2 �3+ ?$��3+:
%9

?6�;�&:3ก7*����8��ก6�?6�:
%��<64�&ก)�& ก,	�3+:
%9
?6�;�&:3ก7*���9�กก6�?6�:
%��<64�&ก)�&')�
;��+;�&���ก��:
%48�&ก��?8�A� 7�)+)&M�:
)�?�D%&��9�  UD%&2�ก��?8�A�'		M	���
�
V 7��*�
:,V& 3 ก�@
9�K�7��@�7�ก��:,%&?8�A�;8�9<):
%48�&ก��7�K	 A�$�7�ก��:,%&���ก��;�&;8�9<):
%
48�&ก��?8�A�)+)&7��A)$�;8�9<):
%M96�A9$��ก,	?6� search_key UD%&7�'�+&6���=�ก��?8�A�:
%    
M96����	?�9�*���L7 
 
���!�'�"�(�  60   ��=�ก��'�+&ก��?8�A�;8�9<)'		M	���
  
   N+�7�ก*�A�+4,'�� first  �กL	4*�'A�6&���%948�;�&���ก��:
%48�&ก��?8�A� 
   4,'�� last  �กL	4*�'A�6&�3+:8��;�&���ก��:
%48�&ก��?8�A� ')� 
   4,'�� mid  �กL	4*�'A�6&4�&ก��&;�&���ก��:
%48�&ก��?8�A�   
 N+�    mid  =  (first + last) / 2      UD%&��9��('�+&;,V�4��M+8+,&�<�:
%  29 

 

 

 

 

 

 

 

 

 

 

 

 

 

�<�:
%  29 
 
 7�ก�<�:
%  29  7�K	6� ;8�9<):
%48�&ก��?8�A�M96��<62�'()*�+,	 

[0] [1] [2] [3] [4]  
array_to_search 

ก*�A�+   search_key  =  17 

[5] [6] [7] [8] [9]  
12 15 18 23 26 Step 1: 37 39 41 43 48 

first mid last 

← ก*�A�+ first = 0, last = 9 
       ?*��@ mid = (0 + 9) / 2 = 4 
       ก�@
�
V search_key  <  array_to_search[4] 

12 15 18 23 26 Step 2: 37 39 41 43 48 

first mid last 

← ก*�A�+ first = 0, last = 3 
       ?*��@ mid = (0 + 3) / 2 = 1 
       ก�@
�
V search_key  <  array_to_search[1] 

12 15 18 23 26 Step 3: 37 39 41 43 48 

first 
mid 

last 

← ก*�A�+ first = 2, last = 3 
       ?*��@ mid = (2 + 3) / 2 = 2 
       ก�@
�
V search_key  <  array_to_search[2] 

12 15 18 23 26 Step 4: 37 39 41 43 48 

last first 

← ก*�A�+ first = 2, last = 1 
       7��34�ก��?8�A� ��$%�&7�ก  last  <  first 
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�<�:
%  30 
 

 7�ก�<�:
%  30  ���7�K	6�2�;,V�4��:
% 3 7�K	;8�9<):
%48�&ก��?8�A���<62�)*�+,	:
% 6 

 

 7�ก4,��6�&:
%  58  �����9��(�*�9���3���=�;,V�4���l
2�ก��?8�A�'		M	���
M+8

+,&�
V 

ก*�A�+2A8  first �กL	4*�'A�6&���%948�;�&���ก��:
%48�&ก��?8�A� 

  last �กL	4*�'A�6&�3+:8��;�&���ก��:
%48�&ก��?8�A� 

  mid �กL	4*�'A�6&4�&ก)�&;�&���ก��:
%48�&ก��?8�A� 

  N+�  mid  =  (first + last) / 2 

ก��?8�A�;8�9<)N+��l
�
V 7�'	6&��ก��=� 3 ก�@
 ?$� 

1) (8�?6�;�&  search_key  9
?6��:6�ก,	?6�;8�9<)4�&ก)�& '�+&6� K	;8�9<):
%48�&ก��?8�A� 

2) (8�?6�;�&  search_key  9
?6��8��ก6�?6�;8�9<)4�&ก)�&  ���7�ก*�A�+2A8  first  9
?6�?&�+�9 

')�  last  =  mid Y 1 ; 

3) (8�?6�;�&  search_key  9
?6�9�กก6�?6�;8�9<)4�&ก)�&  ���7�ก*�A�+2A8  first  =  mid + 1  ')�  

last  9
?6�?&�+�9 

[0] [1] [2] [3] [4]  
array_to_search 

ก*�A�+   search_key  =  37 

[5] [6] [7] [8] [9]  
12 15 18 23 26 Step 1: 37 39 41 43 48 

first mid last 

← ก*�A�+ first = 0, last = 9 
       ?*��@ mid = (0 + 9) / 2 = 4 
       ก�@
�
V search_key  >  array_to_search[4] 

12 15 18 23 26 Step 2: 37 39 41 43 48 

first mid last 

← ก*�A�+ first = 5, last = 9 
       ?*��@ mid = (5 + 9) / 2 = 7 
       ก�@
�
V search_key  <  array_to_search[7] 

12 15 18 23 26 Step 3: 37 39 41 43 48 

first 
mid 

last 

← ก*�A�+ first = 5, last = 6 
       ?*��@ mid = (5 + 6) / 2 = 5 
       ก�@
�
V search_key  = =  array_to_search[5] 
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���!�'�"6���ก���(�  61   ��=�N��'ก�9'�+&ก��?8�A�'		M	���
 N+�7�2�8�?�$%�&A9�� * ':�
;8�9<)4�&ก)�& 
 
 /* Binary search of an array */ 
 #include <stdio.h> 
 #define SIZE 15 
 
 /* function prototype */ 
 int binarySearch ( const int b[ ],  int searchKey,  int low,  int high ) ; 
 void printHeader ( void ) ; 
 void printRow ( const int b[ ],  int low,  int mid,  int high ) ; 
 
 /* function main begins program execution */ 
 int main () 
 { 
  int a[SIZE] ;  /* create areray a */ 
  int i;  /* counter for initializing elements 0Y14 or array a */ 
  int key ;  /* value to locate in array a */ 
  int result ;  /* variable to hold location of key or Y1 */ 
 
  /* create data */ 
  for ( i  =  0 ;  i  <  SIZE ;  i++ )   { 
   a[i]  =  2 * i ; 
  }  /* end for */ 
 
  printf ( fEnter a number between 0 and 28 : h ) ; 
  scanf ( f%dh,  &key ) ; 
 
  printHeader() ; 
 
  /* search for key in array a */ 
  result  =  binarySearch ( a, key, 0, SIZE Y 1 ) ; 
 
  /* display results */ 
  if ( result  ! =  Y1 )   { 
   printf ( f\n%d found in array element %d\nh,  key,  result ) ; 
  }  /* end if */ 
  else   { 
   printf ( f\n%d not found\nh,  key) ; 
  }  /* end else */ 
 
  return 0 ;  /*indicates successful termination */ 
 
 }  /* end main */ 
 
 /* function to perform binary search of an array */ 
 int binarySearch ( const int b[ ],  int searchKey,  int low,  int high ) 
 { 
  int middle ;  /* variable to hold middle element of array */ 
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  /* loop until low subscripts is greater than high subscript */ 
  while ( low  < =  high )   { 
 
   /*determine middle element of subarray being searched */ 
   middle  =  ( low + high ) / 2 ; 
 
   /* display subarray used in this loop iteration */ 
   printRow ( b, low, middle, high ) ; 
 
   /* if searchKey matched middle element, return middle */ 
   if ( searchKey  = =  b[middle] )   { 
    return middle ; 
   }  /* end if */ 
 
   if searchKey less than middle element, set new high */ 
   else if ( searchKey  <  b[middle] )   { 
    high  =  middle Y 1 ;  /* search low end of array */ 
   }  /* end else if */ 
 
   /* if searchKey greater than middle element, set new low */ 
   else   { 
    low  =  middle + 1 ;  /* search high end of array */ 
   }  /* end else */ 
  }  /* end while */ 
 
  return Y1 ;  /* searchKey not found */ 
 
 }  /* end function binarySearch */ 
 
 /* Print a header for the output */ 
 void printHeader ( void ) 
 { 
  int i ;  /* counter */ 
 
  printf ( f\nSubscripts : \nh ) ; 
 
  /* output column head */ 
  for ( i  =  0 ;  i  <  SIZE ;  i++ )   { 
   printf ( f%3dh, i ) ; 
  }  /* end for */ 
 
  printf ( f\nh ) ;  /* start new line of output */ 
  /* output line of Y characters */ 
  for ( i  =  1 ;  i  < =  4 * SIZE ; i++ )  { 
   printf ( fYh ) ; 
  }  /* end for */ 
 
  printf ( f\nh ) ;  /* start new line of output */ 
 }  /* end function printHeader */ 
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 /* Print one row of output showing the current 
     part of the array being processed.  */ 
 void printRow ( const int b[ ],  int low,  int mid,  int high ) 
 { 
  int i ;  /* counter for iterating through array b */ 
 
  /* loop through entire array */ 
  for ( i  =  0 ;  i  <  SIZE ;  i++ )   { 
 
   /* display spaces if outside current subarray range */ 
   if ( i  <  low  | |  i  >  high )   { 
    printf ( f        h ) ; 
   }  /* end if */ 
   else if ( i  = =  mid )   {  /* display middle element */ 
    printf ( f%3d*h,  b[i] ) ;  /* mark middle value */ 
   }  /* end else if */ 
   else  {  /* display other elements in subarray */ 
    printf ( f%3d  h,  b[i] ) ; 
   }  /* end else */ 
 
  }  /* end for */ 
 
  printf ( f\nh ) ;  /* start new line of output */ 
 }  /* end function printRow */ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Enter a number between 0 and 28 :  25 
Subscripts : 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
0 2 4 6 8 10 12 14* 16 18 20 22 24 26 28 
        16 18 20 22* 24 26 28 
            24 26* 28 
            24*  
25 not found 
 
Enter a number between 0 and 28 :  8 
Subscripts : 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
0 2 4 6 8 10 12 14* 16 18 20 22 24 26 28 
0 2 4 6* 8 10 12 
    8 10* 12  
    8*      
8 found in array element 4 
 
Enter a number between 0 and 28 :  6 
Subscripts : 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
0 2 4 6 8 10 12 14* 16 18 20 22 24 26 28 
0 2 4 6* 8 10 12  
6 found in array element 3 
 


