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CP 111 Computer Programming (2/2554 Section B01-B02) 
Handout 13 

� !"#$: 
- ,-,.!: 0�"�1#.234,&56�37�& !6�,#891�� 
- ,-,.!: Linked lists 
- ,-,.!: Recursion 
- ,-,.!: 7�B5494B5!C 
 

,-,.!: 0�"�1#.234,&56�37�& !6�,#891�� 
 
 

(1) Basic programming in C (Chapter 11- 14) 

• Variables, Literals, Operators, Expression, Statement 
• Conditional constructs: if, if-else, switch statements  
• Iterative constructs: while, do-while, for, break, continue statements  
• Functions: declaration, definition and call   
• Variable storage class: local variables OP� global variables 

(2) Basic concept of testing and debugging (Chapter 15) 
(3) Pointers and Arrays (Chapter 16) 

• Arrays OP�Strings 
• Pointers 
• Passing a reference using pointers OP� Passing arrays as function arguments 
• '.��0#�U#!V���1.W�9 arrays ก#- pointers (�X Handout 7 �3. ) 
• Problem solving with arrays: Insertion sort OP� selection sort 
• Multi-Dimensional Array (4���7� �1P� ����) 

(4) Recursion (Chapter 17) 
(5) File  Input/Output (Chapter 18) 

• Text files vs. binary files 
• C-standard library functions ,&57ก& .2349 file: fopen, fclose, fprintf, fscanf, fputs, fgets, fputc, fgetc, fread, 

fwrite, fseek, FILE, EOF, NULL, SEEK_SET, SEEK_CUR, SEEK_END 

(6) Additional C features  (Appendix D) 

• C preprocessor: Macro substitution (#define) 
• Conditional Expression operator: expA ? expB : expC   
• typedef 
• Conditional compilation using pre-processing directive (#ifdef, #else, #endif) 

(7) Data structures  (Chapter 19) 

• �#.O��O-- structures c!d��� C 
• Arrays of structures OP� Pointers and Structures 

• Dynamic Memory Allocation: Dynamically sized arrays 
• Linked lists 
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121!3: Linked lists 
1. Linked list = g'�90�3�9,&5ch3c!ก��7กi-234�XP g� ,&5j����ก4-�3. h"�249 node O�WP�g1!�ch37กi-234�XP 1 element 
g� O�WP�g1!�6�Wjk�7�l!�3497�& 9�W4ก#!c! memory O�Wj��&m�P�� W4 c!g1!�j�7กi- pointer h&86� #9g1!�,&54 XWc!Pk��#-,&5
�W4ก#! (g'�90�3�9234�XP arrays 234�XPO�WP� element j�7�& 9�W4ก#!c! memory) 
2. 1P#ก0k�'#n249ก��72& !g��Oก��,&5j#�ก��ก#- linked list 
 

 

!� ��g'�90�3�9249 node �& 2 0W.! 'B4
0W.!234�XPOP�0W.! link 
 

typedef struct node_tag NODE; 
struct node_tag { 
    int data; 
    NODE *next;    
}; 
int main() 
{ 
int x,y,z; 
NODE dummy_head; 
NODE *ptr; 
  dummy_head.next=NULL 
 

     Add_Node(&dummy_head,x); 
 

     Delete_Node(&dummy_head,y); 
  
   ptr=Find(&dummy_head,z);  
} 

- �& dummy head node op596�W6�37กi-234�XP4�6� ก7.3!m�P�� next h&86�,&5 node O�ก
249 linked list  
- g1!�0"�,3� j��&'W�c!m�P�� next 7,W�ก#- NULL (6�W6�3h&86�,&5 node c�C) 
- operation ,&5jk�7�l! 
(1) 7U�5� node c1�W (234�XP�#.c1�W) P9c! linked list 
int Add_Node(NODE *head, int data) 

 

(2) P- node c�C (7hW! node ,&�& data ,&5�349ก��) 44กj�ก linked list 
int Delete_Node(NODE *head, int data) 

 

(3) '3!1� node ,&5�&4 XWc! linked list (�#กj�'B!'W� address 249 node 44ก��) 
NODE *Find(NODE *head, int data) 

 

(4) 4B5!C OP3.O�Wก�����-"ก��ch3 
 

3. ก��,k�'.��723�cjก#- linked list �#กj�!� �.��g'�90�3�9249 linked list c!�X�O-- abstract form �#9�#.4 W�9gj, �
�W46�!&8 
gj, � กk�1!�c13!� ��249 node c! linked list 7�l!�#9!� ��c!0W.! W4 249g��Oก��23�9PW�9 g� กk�1!�c13'W�
1!W. '.��jk�,&57ก&5 .2349O0�9�#9�X��3�!23�9 g� ,&5m�P�� data OP� next j�ch37!B84,&54 W�9P� 1 ,&5�#89 (location) 7�& 9�W4ก#!
c!1!W. '.��jk�OP�กk�1!�c13'W�2494���ก�.7�!�� head c!ms9ก�h#! func �&'W�7,W�ก#- x800A 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i) j9.���X�O0�9g'�90�3�9234�XP249 linked list ,&50W9723���7�l!4���ก�.7�!�� (head) 249ms9ก�h#! func  
 

 

typedef struct node_tag NODE; 
struct node_tag { 
  int data; 
  NODE *next; 
}; 
void func(NODE *head) 
{ 
NODE *new_n,*prev,*curr; 
NODE *prev_n,*curr_n,*next_n; 
     ... 
// Line A_1      

 new_n=(NODE *)malloc(sizeof(NODE)); 
    new_n->data=27; 
    new_n->next= prev->next; 
    prev->next=new_n;  
    prev=curr; 
    curr=curr->next;  
  printf("%d %d\n",prev->data,curr->data); 
// Line A_2 
    ... 
 

 
  // Line B_1 
  prev_n=head; 
  curr_n= prev_n->next; 
  next_n=curr_n->next; 
  next_n=next_n->next; 
  next_n=next_n->next; 
  while(next_n!=NULL) 
  {    

 // Line B_2 
      printf("%d %d %d\n",prev_n->data, 

curr_n->data,next_n->data); 
prev_n=curr_n; 
curr_n=curr_n->next; 
next_n=next_n->next; 

}  
   // Line B_3 

 
 

} 
 

x8000 88 
x8001 x0000 
x8002 34 
x8003 x8006 
x8004 10 
x8005 x8008 
x8006 50 
x8007 x0000 
x8008 22 
x8009 x8002 
x800A -1 
x800B x8004 
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(ii) 0����7�B54ms9ก�h#!,k�9�!tp9 Line A_1
กk�1!��3. 'W�,&5'B!j�ก malloc 7,W�ก#- x
,k�9�!,&5 Line A_1 tp9 Line A_2 U�34�,#89��-"'W�,&5O0�9g� 
 
 

 
 
 

(iii) 0����.W�ms9ก�h#!,k�9�!�W4,&5 Line B_1 
O�WP� itearation 7�B54g��Oก��c!ms9ก�h#! 
O0�944ก0XW1!3�j4c!  

 
 
�4-,&5 1 prev_n = vvvvvvvv.curr_n
�4-,&5 2 prev_n = vvvvvvvv.curr_n = vvvvvvvv.next_n = vvvvvvvv.

กW4!1P"�PX� while prev_n = vvvvvvvv.curr_n = vvvvvvvv.next_n = vvvvvvvv.
 

(iv) j972& !g'3�c!ms9ก�h#! Add_Node_To_Last
0"�,3� 249 linked list  

 
void Add_Node_To_Last(NODE *head, int 
{ 
NODE *ptr, *new_n; 
 

// 1�g1!�0"�,3� c! Linked list (m�P�� next = NULL) -> ptr
  ptr=vvvvvvvvvvvvvvvvvv. 
  while(vvvvvvvvvvvvvvvvv..vvvvv
  { 

     vvvvvvvvvvvvvvvvvvvvvvvv.
     } �W4'4P#�!�t#�6� 

 

(v) g'3�c!ms9ก�h#! Free_All_Nodes 23�9PW�972& !2p8!7UB54'B!234�XPc!1!W. '.��jk�,&56�3j496.30k�1�#-O�WP�g1!�c!
Linked list O�W���กy.W�g'3�!&8�& bug 4 XWj94V�-� 0�71�"249-#ก!&8U�34�.�V&Oก3
   

void Free_All_Nodes(NODE *head)
{  
NODE *ptr,*tmp; 
      ptr=head->next;    
      while(ptr!=NULL) 
      {    
         free(ptr);     // Line A
         ptr=ptr->next; // Line B
      } 
} 

(vi) j972& !g'3�c!ms9ก�h#! Interlace_After
g� �&g1!�c1�W,&5O,�กj��&234�XP7,W�ก#-4���ก�.7�!��
234�XP 10 45 200 1000 1P#9j�ก7�& กms9ก�h#!
list j��&234�XP,#891�� 8 g1!� op59�&234�XP

�������� ������� �!"�#ก�� (20 �&!�'� 2555) 

Line A_1 OP3. prev �&'W�7,W�ก#- x8008 OP� curr �&'W�7,W�ก#-x8002 OP�
x9870 j9.���X�O0�9g'�90�3�9234�XP249 linked list ,&57�P&5 !6�7�B54ms9ก�h#!

U�34�,#89��-"'W�,&5O0�9g�  printf c! Line A_2 

Line B_1 tp9 Line B_3 j9��-"'W��W�9C 249 prev_n, curr_n OP� next_n 
 func ,k�9�!,&5 Line B_2 U�34�,#89��-"zPP#UV�,&51!3�j4,&5ms9ก�h#!

curr_n = vvvvvvvv.next_n = vvvvvvvv.O0�9vvvvv
2 prev_n = vvvvvvvv.curr_n = vvvvvvvv.next_n = vvvvvvvv.O0�9vvvvvvv

prev_n = vvvvvvvv.curr_n = vvvvvvvv.next_n = vvvvvvvv. 

Add_Node_To_Last 7UB54,k�ก��7U�5�234�XPg1!�c1�WP9c! Linked list g� c13กP� 7�l!g1!�

void Add_Node_To_Last(NODE *head, int i_data) 

> ptr 

vvvvv) 

vvvvvvvvvvvvvv. 

        // 7U�5�g1!�c1�W�W4,3�  g1!�0"�,3�  
vvvvvvvvvvvvvvvvvvvv
vvvvvvvvvvvvvvvvvvvv
vvvvvvvvvvvvvvvvvvvv
vvvvvvvvvvvvvvvvvvvv
vvvvvvvvvvvvvvvvvvvv
vvvvvvvvvvvvvvvvvvvv
} 

23�9PW�972& !2p8!7UB54'B!234�XPc!1!W. '.��jk�,&56�3j496.30k�1�#-O�WP�g1!�c!
4 XWj94V�-� 0�71�"249-#ก!&8U�34�.�V&Oก3 

(NODE *head) 

// Line A 
// Line B 

0�71�"249-#ก 
 
 
.�V&Oก3 

_After 7UB54,k�ก��O,�กg1!�c1�WP96�23�91P#9,"กCg1!�,&54 XWc!
g� �&g1!�c1�W,&5O,�กj��&234�XP7,W�ก#-4���ก�.7�!�� i_data �#.4 W�9 7hW! t3� linked list �sjj"-#!�&,#891�� 

1P#9j�ก7�& กms9ก�h#! g� 0W94���ก�.7�!�� i_data 7�l!'W� 0 1P#9j�กms9ก�h#!,k�9�!70�ij 
op59�&234�XP 10 0 45 0 200 0 1000 0 
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OP� new_n tXก
,&57�P&5 !6�7�B54ms9ก�h#!

next_n ,&57�P&5 !6�c!
,&5ms9ก�h#! printf 

vvvvvvv 
vvvvvvv 

g� c13กP� 7�l!g1!�

vvvvvvvvvvvvvvvv.. 
vvvvvvvvvvvvvvvvvvvvvvvvvv.. 
vvvvvvvvvvvvvvvvvvvvvvvvvv.. 
vvvvvvvvvvvvvvvvvvvvvvvvvv.. 
vvvvvvvvvvvvvvvvvvvvvvvvvv.. 
vvvvvvvvvvvvvvvvvvvvvvvvvv.. 

23�9PW�972& !2p8!7UB54'B!234�XPc!1!W. '.��jk�,&56�3j496.30k�1�#-O�WP�g1!�c! 

,"กCg1!�,&54 XWc! linked list 
�sjj"-#!�&,#891�� 4 g1!�,&5�&

1P#9j�กms9ก�h#!,k�9�!70�ij linked 



 

 

CP111 2/2554 Section B01-B02, �������� ������� �!"�#ก�� (20 �&!�'� 2555)  Page 4 of 8    

121!3: Recursion 
1. '"{P#ก�{�249ก��Oก3�sn1�O-- recursion 'B4 

(1) �sn1�1�B4 task 1!p59Cj��349!� ��c!�X�O--249�#.�#!749 g� ,&5�&2!��249�sn1��&2!��7PiกP9 
(2) Task !#8!j��349�&!� ��249ก�{& Base case op59j�Oก3�sn1�c!�X�O-- non-recursive (6�W6�37�& ก�#.�#!749) 

2. 2#8!�4!c!ก��72& !g��Oก��7UB54Oก3�sn1�g� ch37,'!�' Recursion  
 (1) !� ���sn1�c134 XWc!�X�249 Recurrence equation (ก�{&,&572& !7�l!0�ก��6�3) 1�B4c134 XWc!�X�249
Recurrence relation ('.��0#�U#!V�249�sn1� W4 ,&5�&2!��7PiกP9ก#-�sn1�c1nW) 

(2) 72& !g'3����!� ��249 Recurrence equation 1�B4 Recurrence relation ,&56�3j�ก2#8!�4!,&5OP3. 
3. gj, ��#.4 W�9 j972& !g��Oก��0k�1�#-1�'W�!34 0"�c!4���7� �g� ch37,'!�' Recursion g� c13,k����2#8!�4!�W46�!&8 

(i) t3�กk�1!�c13!� ��249 Recur_Min(A,n) 'B4ms9ก�h#!,&5,k�ก��1�'W�!34 0"�c!4���7� � A ,&5�&2!�� n �#. (A[0], 
A[1], v, A[n-1]) j972& ! Recurrence equation 249 Recur_Min g� c13ch3g47�47�7�4�� min(a,b) op591�� tp9'W�,&5

��กก.W�249 a OP� b 7hW! min(10,4) �&'W�7,W�ก#- 4 
(ii) j972& !g'3�d���o&7UB54c13,k�9�!��� Recurrence equation 

 int Recur_Max(int *A, int n) 
{ 
int x; 
 if(vvvvvvvvvvvvvvvvvvvvvvvv) 
    vvvvvvvvvvvvvvvvvvvvvvvv 
 else  
 { 
 
 
 
    
 } 
} 

4. gj, ��#.4 W�9 (23404-7กW� midterm2 2/2554): j9ch37,'!�' Recursion 7UB5472& !g��Oก��c!ms9ก�h#! SumRange 7UB54
,k�ก��1�zP�.�249234�XP4 XWc!4���7� � A 2!�� n g� 0!cj7�U��234�XP,&5'W�4 XWc!hW.9 lower tp9 upper  
5. gj, ��#.4 W�9 (Homework 9): !� ��249 Palindrome 'B4 0���9,&5�&�#.4#ก��j�กo3� 6�2.�71�B4!ก#-2.�6�o3� g� 
6�W0!cj space 7hW! "civic", "was it a rat i saw", "11 02 2011" 7�l!�3! j9ch37,'!�' Recursion 7UB5472& !g��Oก��,k�
ก����.j04-.W�0���9,&5��4!723���7�l! Palindrome 1�B46�W g� กk�1!�c1372& !g'3�c!ms9ก�h#! IsPal op59j�,k�ก��
��.j04-.W�0���9,&5��-"g�  A ,&5�&'.�� �. N �#.4#ก��!#8!7�l! palindrome 1�B46�W t3�chWc13'B!'W� 1 t3�6�WchWc13'B!'W� 0  
g� กk�1!�.W�0���9j����ก4-�3. �#.4#ก�� �a�-�z�, �#.7P2 �0�-�9� OP� Space 7,W�!#8! 
 

 

int SumRange(int *A, int n, int lower,int upper) 
{ 
 
 
 
 
 
 
 
 

 

 

int IsPal(char *A,int N) 
{ 
if(vv.................vvv.vv.................vvv.) 

           ...............vvv.vv.................vvv. 
if(A[0]==' ' && A[N-1]==' ') 

               ...............vvv.vv.................vvv.  

  else if(A[0]==' ' && A[N-1]!=' ') 

               ...............vvv.vv.................vvv.  

  else if(A[0]!=' ' && A[N-1]==' ') 

               ...............vvv.vv.................vvv.  

  else 

               ...............vvv.vv.................vvv.   
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121!3: 6789$:$893; 
1. gj, �,-,.!7�B549 FILE I/O OP� structure:
c!���dX�� 3 ���� (3D points) O0�9�#9�X�23�9PW�9 g� ,&5-��,#�O�กj���-"jk�!.!j"� 0����'B4
��j�7�l!'W� x-, y- OP� z-coordinate 249O�WP�j"�

j972& !g��Oก��7UB54,k�ก��7�& 9234�XP2497oi�249j"�c137�& 9
j"� origin (0,0,0) ก#-j"�!#8! g� 7�& 9j�กcกP30"� 
OP�c13-#!,pกzPP#UV�P96mP� sorted.dat g� 7U�5�234�XP�� �,�9j�กj"�!#8!C6�j"�
กk�1!�c13ก��72& !g��Oก��c130�3�9 Dynamically
g� c13!� �� structure ,&571���0�  

#include <stdio.h> 
#include <stdlib.h> 
#include <math.h> 

// ch3 typedef
 
 
vvvvvvvvvvvvvvvvvvvvvvvvvvvv 
void Sort_By_Dist(vvvvvvvvvv..v 
void main() 
{ 

vvvvvvvvvvvvvvvvvvv 
FILE *fp; 
int i,N; 
double x,y,z; 

vvvvvvvvvvvvvvvvvvvvvvvv
vvvvvvvvvvvvvvvvvvvvvvvv
 { 
 printf("cannot open file for reading
 return; 
} 

 vvvvvvvvvvvvvvvvvvvvvvvvvvv
vvvvvvvvvvvvvvvvvvvvvvvvvv
{ 
 printf("cannot allocate memory
 return; 
} 
for(i=0;i<N;i++) 
{ 

 vvvvvvvvvvvvvvvvvvvvvvvvvvv
vvvvvvvvvvvvvvvvvvvvvvvvvv
vvvvvvvvvvvvvvvvvvvvvvvvvv
} 

vvvvvvvvvvvvvvvvvvvv 
 

Sort_By_Dist(vvvvvvvvvv..,N); 
 

 vvvvvvvvvvvvvvvvvvvvvvvv
 vvvvvvvvvvvvvvvvvvvvvvvv
{ 
 printf("cannot open file for writing
 return; 

}// -- �&�W4 -- 

�������� ������� �!"�#ก�� (20 �&!�'� 2555) 

structure: กk�1!�c13c!6mP� point.dat op594 XWc! directory d:\cp111
O0�9�#9�X�23�9PW�9 g� ,&5-��,#�O�กj���-"jk�!.!j"� 0����'B4 N 1P#9j�ก!#8!

249O�WP�j"� 1!p59j"��W41!p59-��,#� 
7�& 9234�XP2497oi�249j"�c137�& 9���'W��� �1W�9��1.W�9 

g� 7�& 9j�กcกP30"� (�� �,�9!34 0"�) 6� #96กP0"� (�� ,�9��ก0"�) 
g� 7U�5�234�XP�� �,�9j�กj"�!#8!C6�j"� (0,0,0) 

Dynamically-sized array of structures  

typedef !� ��g'�90�3�9 

 

vvvvvvvvvvvvvvvvvvvvvvvv 
vvvvvvvvvvvvvvvvvvvvvvvv 

for reading\n"); 

vvvvvvvvvvvvvvvvvvvv 
vvvvvvvvvv 

printf("cannot allocate memory\n"); 

vvvvvvvvvvvvvvvvvvvv 
vvvvvvvvvv 
vvvvvvvvvv 

 

vvvvvvvvvvvvvvvvvvvvvvvv 
vvvvvvvvvvvvvvvvvvvvvvvv 

printf("cannot open file for writing\n"); 

 

// -- �W4 -- 
 

  vvvvvvvvvvvvvvvvvvvvvvvv
for(i=0;i<N;i++) 

   { 
 

        vvvvvvvvvvvvvvvvvvvvvvvv
} 

vvvvvvvvvvvvvvvvvvvvvvvv
 

 vvvvvvvvvvvvvvvvvvvvvvvv
} 

// ch3 selection sort 7�& 9 array pts3d ����� �,�9
  

void Sort_By_Dist(vvvvvv..vv
{ 

vvvvvvvvvvvv  tmp_pts; 
double min_d; 
int i,j,min_i; 
    

for(i=0;vvvvvvvvvvvv;vvvvvvvvv.
{ 

// 1� ptr3d[min_i] ,&5cกP3ก#-j"� (0,0,0)
// c!-���� pts3d[i] ... ptr3d

 

 min_d=vvvvvvvvvvvvvvvvvvvvvv.
min_i=vvvvvvvvvvvvvvvvvvvvvv.

           
for(vvvvvvvvvvvvvvvvvvvvvvvvv.
{  

if(vvvvvvvvvvvvvv.vvvvvvvvvvvv
{ 

vvvvvvvvv.vvvvvvvvvvvv
vvvvvvvvv.vvvvvvvvvvvv

} 
}                    

// 0P#- pts3d[i] ก#- pts3d[min_i] 
 vvvvvvvvvvvvvvvvvv..

vvv.vvvvvvvvvvvvvvv..
vvv.vvvvvvvvvvvvvvv..

}   
} 
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cp111\ 7กi-234�XP249j"�
1P#9j�ก!#8! N -��,#�t#�

vvvvvvvvvvvvvvvvvvvvvvvv 

vvvvvvvvvvvvvvvvvvvvvvvv 

vvvvvvvvvvvvvvvvvvvvvvvv 

vvvvvvvvvvvvvvvvvvvvvvvv 

����� �,�9 

vv* pts3d, int N_pts) 

vvvvvvvvv.) 

(0,0,0) ,&50"� 
ptr3d[N_pts-1]  

vvvvvvvvvvvvvvvvvvvvvv. 
vvvvvvvvvvvvvvvvvvvvvv.  

vvvvvvvvvvvvvvvvvvvvvvvvv.) 

vvvvvvvvvvvvvv.vvvvvvvvvvvv) 

vvvvvvvvv.vvvvvvvvvvvv 
vvvvvvvvv.vvvvvvvvvvvv 

 

[min_i]  
vvvvvv.. 

vvv.. 
vvv.vvvvvvvvvvvvvvv.. 
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2. gj, �,-,.!7�B549 structure (�#�O�P9j�ก23404- Final 2/2553): กk�1!�c13234�XPzPก��7�& !.�h�1!p59C O,!�3. �#.
O��O--g'�90�3�9h!�� course_t ,&5!� ���#923�9PW�9 g� ,&5 code O,!�1#0.�h�, units O,!jk�!.!1!W. ก��249.�h�!#8! 
OP� grade O,!zPก��7�& !,&504-6�3 g� ,&5 4, 3.5, 3.0, 2.5, 2.0, 1.5, 1.0 OP� 0 O,!'�O!!7ก�� A, B+, B, C+, C, 
D+, D OP� E ���Pk��#-  

j972& !g'3�c!ms9ก�h#! calculate_GPA op59j�'k�!.{OP�'B!'W� GPA 249!�0��'!1!p59,&5P97�& !c!�� .�h�,&5
P9,�7-& !7�& !,#891��op59กk�1!�g� 4���ก�.7�!�� courses op59j�7�l!O4�7��0249 element �#.O�กc! array of 
structure course_t ,&5�&2!����-"g� 4���ก�.7�!�� N_courses  
typedef struct {  
  int code; 
   int credits; 
  double grade;     
} course_t; 
 

double calculate_GPA (course_t *courses, int N_courses) 
{ 
 

3. gj, �,-,.!7�B549 FILE I/O: 7�B54g��Oก��23�9-!,k�9�!70�ij g� 0����.W�ก��7���6mP�g�  fopen 6�W�& error j9��-"
234�XP,&57กi-4 XWc!6mP� d:/cp111/data.txt OP�zPP#UV�,&5O0�944ก,&51!3�j4  
1�� 71�" �1#0O40ก&249 0 OP� 9 �&'W�7,W�ก#- 48 ��!0�- (1�B4 �0�) OP� 57 ��!0�- (1�B4 �9�) ���Pk��#- 
 

#include <stdio.h> 
void main() 
{ 
FILE *fp; 
int a,b; 
char ch; 

fp=fopen("d:/cp111/data.txt","w"); 
if(fp==NULL) 

return; 
ch='-'; 
fputc(ch,fp);  
a=1; 

ch=a+'0'; 
fputc(ch,fp); 
b=a+1; 
fprintf(fp,"%d\n",b); 

// -- �&�W4 -- 

 
b=b+10; 
ch='9'; 
fprintf(fp,"-%d %c\n",b,ch); 
fclose(fp); 
 
fp=fopen("d:/cp111/data.txt","r"); 
if(fp==NULL) 

return; 
fscanf(fp,"%d",&a);  
fscanf(fp,"%d\n",&b); 
ch=fgetc(fp); 
fclose(fp); 
 
printf("%d %d %d\n",a,b,ch);  

} 

 

4. gj, �,-,.!7�B549 FILE I/O: 7�B54g��Oก��23�9PW�9,k�9�!70�ij0�8! g� 0����.W�ก��7���6mP�g�  fopen 6�W7ก�� error 
g��Oก��j�O0�9zPP#UV�4�6�44ก0XW1!3�j4 
#include <stdio.h> 
void main() 
{ 
FILE *fp; 
int x,y,z,i; 
int A[10]={4,8,3,6,5,2,1,8,0,7}; 
 

fp=fopen("d:/cp111/ data.bin","wb"); 
if(fp==NULL) 

return; 
 

for(i=0;i<10;i++) 
fwrite(&A[i],sizeof(int),1,fp);  
 

fclose(fp); 

// -- �&�W4 -- 

 
fp=fopen("d:/cp111/ data.bin","rb"); 
if(fp==NULL) 

return;  
fread(&x,sizeof(int),1,fp); 

 

fseek(fp,x*sizeof(int),SEEK_SET);  
fread(&y,sizeof(y),1,fp); 
 

fseek(fp,2*sizeof(int),SEEK_CUR); 
fread(&z,sizeof(int),1,fp); 
 

fclose(fp); 
 

printf("%d %d %d\n",x,y,z);  
} 
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5. gj, �,-,.!7�B549 arrays, strings and pointers
Trim(char *str) op59j�,k�ก��P-�#.4#ก�� 
4���ก�.7�!�� str  op59�&h!��234�XP7�l! pointer to 
str="  CP111 is easy.  " 1P#9j�กms9ก�h#!,k�9�!70�ij 
 

 
 
 
 
 
 
 
 
 

5. gj, �,-,.!7�B549 pointer notation (23404-7กW�
c13ms9ก�h#!!&8,k�ก��0�3�90���9 outstr j�ก
4&ก 1 �#. 7hW!t3� instr 'B4 "satis� OP� ch
�k�O1!W9,&5U-c! instr 

void Double_Character
 

6. gj, �,-,.! (23404-7กW� Mid2 2/2554)
-4���6�7�B54 C j!ก.W�j�7j4234�XP,&57�l!7P2jk�!.!7�i�P-

1P#9j�ก!#8!c13O0�9jk�!.!234�XP,&5O�ก�W�9ก#!,&5tXก��4!723���
��4!o8k���กก.W� 1 '�#89j�tB4.W�7�l!234�XP

 7hW! t3�234�XP,&5��4!723���'B4 5 
O�ก�W�9ก#!,&5tXก��4!723���6�3OกW 5 1 2 3 
7ก�! 100 �#. 
 

7. gj, �,-,.! (23404-7กW��� 2552 programming exam #3)
j972& !g��Oก��,&5'3!1�jk�!.!7�i� 10 jk�!.!O�ก,&5O�ก�W�9ก#!,&5
tXก7กi-4 XW6mP�O--234'.�� (Text file) 7�& 9�W4ก#!6�g� '#5!�3. 
space 1�B4 '\n' (2p8!-��,#�c1�W) �#.4 W�9249234�XPc!6mP�
0����tO0�9�#9�X�23�9PW�9OP�กk�1!�c13'W�249jk�!.!7�i�,&57กi-
4 XWc!6mP�j�4 XWc!hW.9 1-44 
 !4กj�ก!&8g��Oก��j��349!#-jk�!.!'�#89
,&5�#.7P2 10 jk�!.!O�ก�#9กPW�.���ก�4 XWc!6mP� 
กk�1!�c13g��Oก��!&8j��349�#-4�!U"�7�l!hB546mP�234�XPj�กzX3ch3 
OP�1P#9j�กg��Oก��6�3����.PzP70�ij c13O0�9jk�!.! 
,&5'3!7j4 U�34�,#89jk�!.!'�#89,&5���ก�4 XWc!6mP�44ก0XW1!3�j4

�������� ������� �!"�#ก�� (20 �&!�'� 2555) 

arrays, strings and pointers (23404-7กW��� 2552 programming exam #3):: j9
op59j�,k�ก��P-�#.4#ก�� blank space 1=9$>?@"#A:�3#ABCD"#A:�C : 44กj�ก0���9,&5��-"g� 

pointer to char EF>1=9 blank space 1=9$>?@"#A:G3HDIJ@K?กC21MN:
1P#9j�กms9ก�h#!,k�9�!70�ij str="CP111 is easy." 

23404-7กW� Mid2 2/2554): j972& !g'3�c!ms9ก�h#! Double_Character
j�ก instr g� ก��7U�5��#.4#ก��c! instr ,&5��9ก#-�#.4#ก��,&5��-"g� 
ch 'B4 �s� �#9zPP#UV�,&5 outstr 'B4 �ssatiss� !#8!'B4�#.4#ก�� s j�tXก7U�5�

Double_Character(char *instr, char *outstr, char ch) 

Mid2 2/2554): j972& !g��Oก��,&5.!�#-234�XPjk�!.!7�i�,&5��กก.W�1�B47,W�ก#-
-4���6�7�B54 C j!ก.W�j�7j4234�XP,&57�l!7P2jk�!.!7�i�P- (jk�!.!7�i�P-6�WtB47�l!0W.!1!p59234�XP) 

1P#9j�ก!#8!c13O0�9jk�!.!234�XP,&5O�ก�W�9ก#!,&5tXก��4!723��� OP�O0�9zP�.�249234�XP71PW�!&8
'�#89j�tB4.W�7�l!234�XP 1 �#.7,W�!#8!OP�j�tXก-.ก�.�c!zP�.�7U& 9 1 '�#89) 

5 1 2 3 5 1 3 -1 zPP#UV�,&5O0�9,&51!3�j4'B4 4 11 op591�� '.��.W�
5 1 2 3 OP� zP�.�7,W�ก#- 11=5+1+2+3 !4กj�ก!&8c130����.W�234�XP,&5��4!723���j�6�W

programming exam #3): 
jk�!.!O�ก,&5O�ก�W�9ก#!,&5 

7�& 9�W4ก#!6�g� '#5!�3.   
�#.4 W�9249234�XPc!6mP� 

0����tO0�9�#9�X�23�9PW�9OP�กk�1!�c13'W�249jk�!.!7�i�,&57กi- 

!4กj�ก!&8g��Oก��j��349!#-jk�!.!'�#89 (occurrences)  
jk�!.!O�ก�#9กPW�.���ก�4 XWc!6mP�  

กk�1!�c13g��Oก��!&8j��349�#-4�!U"�7�l!hB546mP�234�XPj�กzX3ch3  
OP�1P#9j�กg��Oก��6�3����.PzP70�ij c13O0�9jk�!.! 10 O�ก 

U�34�,#89jk�!.!'�#89,&5���ก�4 XWc!6mP�44ก0XW1!3�j4 
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j972& !g'3�c!ms9ก�h#! 
44กj�ก0���9,&5��-"g� 

1=9$>?@"#A:G3HDIJ@K?กC21MN: �#.4 W�97hW! t3� 

Double_Character 7UB54,k�
,&5��9ก#-�#.4#ก��,&5��-"g�  ch 2p8!6�

j�tXก7U�5� 1 �#.c!,"ก

j972& !g��Oก��,&5.!�#-234�XPjk�!.!7�i�,&5��กก.W�1�B47,W�ก#- 0 j�ก'& 
  

OP�O0�9zP�.�249234�XP71PW�!&8 (jk�!.!,&5tXก

1�� '.��.W� 4 jk�!.!,&5
!4กj�ก!&8c130����.W�234�XP,&5��4!723���j�6�W
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8. gj, �,-,.!: j972& !g'3�c!ms9ก�h#! 
,&54 XWc!�X�O-- a*b*c* g� ,&5 a* 1�� tp9 �#.
OP� c* g� ms9ก�h#!j�zP��zPP#UV�กP#-6�,&5
reference op597�l!'W� array index 249�#.4#ก���#.O�กOP��#.0"�,3� 249
6�W7j4c13'B!'W� -1  
 

int Find_abc(char *str, int *first, int *last)
 

�#.4 W�9 7hW!  
- t3� str 'B4 �erceqqaaaabbbcccacsdf� OP3.
first OP� last 7�l! array index 249�#.4#ก���#.O�กOP��#.0"�,3� 249
6 OP� 15 ���Pk��#- OP�ms9ก�h#!'B!'W� 0
- t3� str 'B4 �erceqqaaaacbbbacccacsdf� 
 

9. gj, �,-,.!: j972& !g��Oก��0k�1�#-ก��0P#-�#.4#ก��j�ก1!3�6�,3� c137�& 9j�ก,3� 6�1!3� g� c1372& !ms9ก�h#!
Recur_ReverseStr op59j�,k�ก��0P#-�#.4#ก��c!0���9
OP�c1372& !ms9ก�h#! ReverseStr op59j�,k�9�!O--

void Recur_ReverseStr(char *str,int len)
 void ReverseStr(char *str)
 

10. gj, �,-,.!: j9,k�g'3�c!ms9ก�h#! Sel

2!�� N element !34 6� OP�กk�1!�c13ch3

  
 

void Selection_Sort(int *A,int n,int order)
{     
int i,j,min_i,min,tmp; 
 

for(i=0;i<vv..vv;v,,,vvv
{     

 /* find the minimum  among A[i] ... A[n

 min =vvvvvvvvvvv 

 min_i=vvvvvvvvvvv              

 for(j=vvvv;vvvvv;vvvvv
 { 

 if(vvvvvvvvvv.
  { 

vvvvvvvvvv.vv
   vvvvvvvvvv..vvvvvvvvvv.
    
  }                   

// Swap A[i] <-> A[m_index]

  vvvvvvvvvv.vvvvvvvvvv.
  vvvvvvvvvv.vvvvvvvvvv.
 } 

}   
}  

�������� ������� �!"�#ก�� (20 �&!�'� 2555) 

 Find_abc op59j�,k�ก��'3!1�c!0���9,&5��-"g� 4���ก�.7�!�� 
1�� tp9 �#.4#ก�� a 4 W�9!34 1!p59�#.�W4ก#! OP�7hW!7�& .ก#-0k�1�#-'.��1�� 249 

g� ms9ก�h#!j�zP��zPP#UV�กP#-6�,&54���ก�.7�!�� first OP� last (pointer to int) g� ch3ก��0W9'W�O--
249�#.4#ก���#.O�กOP��#.0"�,3� 249 substring ,&5U- c!ก�{&,&57j4c13'B!'W�

int Find_abc(char *str, int *first, int *last) 

OP3. substring ,&54 XWc!�X�O-- a*b*c* 'B4 �aaaabbbccc� op59ms9ก�h#!j�zP��'W�
249�#.4#ก���#.O�กOP��#.0"�,3� 249 substring a*b*c* ,&5U-c! str 

0 
�erceqqaaaacbbbacccacsdf� OP3.j�6�W�& substring ,&54 XWc!�X�O-- a*b*c* �#9!#8!ms9ก�h#!j�'B!'W�

j972& !g��Oก��0k�1�#-ก��0P#-�#.4#ก��j�ก1!3�6�,3� c137�& 9j�ก,3� 6�1!3� g� c1372& !ms9ก�h#!
op59j�,k�ก��0P#-�#.4#ก��c!0���9 str ,&5�&'.�� �. len �#.4#ก�� g� ,k�9�!O--

op59j�,k�9�!O-- iteration 
oid Recur_ReverseStr(char *str,int len) 

void ReverseStr(char *str) 

Selection_Sort c130�-X�{� 7UB54,k�c13ms9ก�h#!!&8,k�ก��7�& 9234�

กk�1!�c13ch34#Pก4��,p�c!ก��7�& 9234�XP'B4 Selection sort op594V�-� �#9�X�23�9PW�9

Sort(int *A,int n,int order) 

v,,,vvv) 

among A[i] ... A[n-1] */ 

               

vvvvv) 

vvvvvvvvvv.) 

vvvvvvvvvv.vvvvvvvvvv.. 
vvvvvvvvvv..vvvvvvvvvv.  

}                    
> A[m_index] 

vvvvvvvvvv.vvvvvvvvvv. 
vvvvvvvvvv.vvvvvvvvvv. 
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op59j�,k�ก��'3!1�c!0���9,&5��-"g� 4���ก�.7�!�� str 7UB541� substring 
�7hW!7�& .ก#-0k�1�#-'.��1�� 249 b*

g� ch3ก��0W9'W�O-- pass by 
c!ก�{&,&57j4c13'B!'W� 0 O�Wt3�

op59ms9ก�h#!j�zP��'W� 
str op59c!ก�{&j�7,W�ก#- 

�#9!#8!ms9ก�h#!j�'B!'W� -1 

j972& !g��Oก��0k�1�#-ก��0P#-�#.4#ก��j�ก1!3�6�,3� c137�& 9j�ก,3� 6�1!3� g� c1372& !ms9ก�h#! 
g� ,k�9�!O-- Recursive function 

c130�-X�{� 7UB54,k�c13ms9ก�h#!!&8,k�ก��7�& 9234� ?Pc!4���7� � A 

op594V�-� �#9�X�23�9PW�9 


