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

Handout 8 
 

� !"#$: 

 Pointers and Arrays (Chapter 16 textbook) 

- -.-/! Pointers (�2 Handout 7 �7/ ) 
- 8/��9#�'#!(���:/;�< arrays ก#. pointers (�2 Handout 7 �7/ ) 
- Problem solving with arrays: Insertion sort 
- Multi-Dimensional Array (J���K� �:L� ����) 
 
 
 

./.!0 Pointers 
1. Basic concept of pointers: Pointer declaration, Address Operator, Indirection Operator 
NO- ��#/J ;�<: O<KPQ ! statement L<R!N��Sก�����P7J8/��-QTกU�:!�V/7R!8U�9#T<S�;L�P7J ;J  

 

int main() 

{   

int x; 
 

(i) Pointer declaration: -U�ก�����ก�W�#/S�� ptr1 K�X!S.. pointer to int (KJ�V/79U�:�#.YQZV� #<:�[JKก\.SJ�K��9PJ<�#/S��S.. 
int) SL����ก�W�#/S�� ptr2 K�X!S.. pointer to pointer to int KJ�V/7YQZV� #<�#/S��S.. pointer to int 
 
 

(ii) Address operator: -U�ก��กU�:!�R:7 ptr1 Kก\.8;�SJ�K��9PJ<�#/S�� x :�[JYQZV�-QT�#/S�� x (���ก�WP7�<.!) SL�กU�:!�R:7 
ptr2 YQZV�-QT ptr1 
 

(iii) Indirection operator: -U�ก��กU�:!�8;�R:7�#/S�� x �Q8;�K-;�ก#. 0 N� R:7J7�<^_< x `;�!�#/S�� ptr1 SL�-U�ก��./กK'�T�8;�PJ< 
x �7/  1 N� R:7J7�<^_< x `;�!�#/S�� ptr2 
 
 
     return 0;  
} 

2. Pointer and function argument (pass by reference): K��9����^RY7�#/S�� pointer R!ก��9;<SJ�K��9PJ<�#/S��
R!ab<ก�Y#!`27K�Q ก:�[J calling function (R!N��Sก��P7�<L;�<8[Jab<ก�Y#! main) ��K�X!J���ก�/K�!��PJ<ab<ก�Y#!-QT̂ 2กK�Q ก
:�[JCalled function (ab<ก�Y#! Sort2) c_T<O�-U�R:7R! called function 9����^Sก7VP8;�PJ<�#/S��R! calling function V�7 
��������	�
��: O<-U�N��Sก��P7�<L;�<R:79�.2�d�K'[TJKPQ !SL�K�Q กRY7ab<ก�Y#! Sort2 c_T<O�-U�ก��9L#.8;�K'[TJ-U�R:78;�PJ<
�#/S��-QT^2กY[ZN� J���ก�/K�!�� pa !7J ก/;� 8;�PJ<�#/S��-QT^2กY[Z pb (*pa < *pb)  
 

 

void Sort2(int *,int *); 
 

int main() 

{ 

int x,y; 

 x=10; y=4; 

 gggggggggggg 
 printf("%d %d\n",x,y); 

 return 0; 

} 

 

void Sort2(int *pa,int *pb) 

{ 

 

 

 

 

 

 

 

 

} 
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3!456 57 089:;�!<4= arrays ก / pointers 

1. Key #1: Y[TJPJ<�#/S��S..J���K� �O��Q8;�K-;�ก#.SJ�K��9PJ< element  
S�กPJ<J���K� � 
  int A[5]={1,3,5,7,9}; 
  int *ptr; 

  ptr=A;   O�K-Q .K-;�ก#.  ptr=&A[0]; 
O�ก�#/J ;�<P7�<.! ptr O�YQZV�-QT element S�ก (array index=0) PJ< A 
2. Key #2: ^7��#/S��S.. pointer 9����/;�8[J ptr R!�#/J ;�<P7�<.!  
YQZV�-QT element :!_T<i R!J���K� �SL7/ 
 ptr+1 O�YQZV�-QT element ^#�O�ก element -QT ptr YQZJ 2; 
 ptr+2 O�YQZV�-QT 2 element ^#�O�ก element -QT ptr YQZJ 2; 
 ptr+i O�YQZV�-QT i element ^#�O�ก element -QT ptr YQZJ 2; 
�#<!#Z! *(ptr+1), *(ptr+2) SL� *(ptr+i) O�:�� ^_<8;�PJ<J���K� �R! element -QT ptr+1, ptr+2 SL� 
ptr+i กU�L#<YQZV�J 2;  
 

 

Note: ก��J7�<^_< element R!J���K� � N� RY7�#/S�� pointer KY;! *(ptr+1) :�[J *(ptr+i) K�Q ก/;� pointer-offset notation 
N� -QTก��J7�<^_<J���K� �-QTRY7Y[TJJ���K� �SL7/����7/  index KY;! A[0] :�[J A[i] K�Q ก/;� array-index notation 
 
 

 

3. Key #3 BDifferent notations, same meaningE 
K��9����^RY7 pointer-offset notation ก#.�#/S�� array (KY;!^7� A 8[JJ���K� � SL7/RY7 *(A+i)) SL�R!-�<

กL#.ก#!RY7 array-index notation ก#.�#/S�� pointer (KY;!^7� ptr 8[J�#/S�� pointer SL7/RY7 ptr[i]) V�7N� -U�<�!V�7
K:�[J!ก#!-"ก���ก�� �#/J ;�<KY;!N87�P7�<L;�<-QTKPQ !N� RY7 notation -#Z< 4 S..O�-U�ก��:�8;�`L�/�PJ<-#Z< 5 element 
PJ<J���K� � A K:�[J!ก#! 
 

 

R!N87�P7�<L;�< O�S9�< 1 3 5 
  int A[5]={1,3,5,7,9}; 
  int *ptr; 
  int x,y,z; 
 ptr=A; 
 x=*ptr;     // x <- A[0] 

y=*(ptr+1); // y <- A[1] 
z=*(ptr+2);  
printf("%d %d %d\n",x,y,z); 

 

K��J�OO�กU�:!�R:7 pointer V�YQZ-QT element J[T!i -QT V�;RY; element 
S�กก\V�7 S�;8/��:��  ptr+1, ptr+2, ..-QTJ(�.� P7�<.! #<K:�[J!K��� 
 

  int A[5]={1,3,5,7,9}; 
  int *ptr; 
  int x,y,z; 
 ptr=&A[2];  
 x=*ptr; 

y=*(ptr+1); 
z=*(ptr+2); 
printf("%d %d %d\n",x,y,z); 

 

R!N87�P7�<.! O�S9�< ggggggggggg 
 

Array-index notation Pointer-offset 
notation with Array 

Pointer-offset 
notation 

Array-index notation 
with Pointer 

 
int A[5]={1,3,5,7,9}; 
int i,sum; 
 
  sum=0; 
  for(i=0;i<5;i++) 
 

      sum=sum+       ;      
 

 
int A[5]={1,3,5,7,9}; 
int i,sum; 
 
  sum=0; 
  for(i=0;i<5;i++) 
 

    sum=sum+         ;      

 

int A[5]={1,3,5,7,9}; 
int i,sum; 
int *ptr; 
 
 ptr=            ; 
 sum=0; 
 for(i=0;i<5;i++) 
     

  sum=sum+          ;      

int A[5]={1,3,5,7,9}; 
int i,sum; 
int *ptr; 
  
  ptr=            ; 
  sum=0;  
  for(i=0;i<5;i++) 
 

    sum=sum+         ; 
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:�� K:�" P7JS�ก�;�<��:/;�<ก��RY7Y[TJJ���K� �
ptr K�X!�#/S��-QTKJ�V/7Kก\.SJ�K��9 S�; A 
K�Q ก/;� pointer constant) �#<!#Z!ก��KPQ !
S�;ก��KPQ ! A=ptr; O�V�;^2ก�7J<���กp K![TJ<O�กK��V�;9����^กU�:!�8;�R:7ก#.8;�8<-QTV�7
 

4. Key #4 pointer arithmetic: K��9����^K�LQT !8;�PJ<�#/S��S..
ptr=ptr+1 :�[J ptr �#<�#/J ;�<N��Sก��P7�<L;�<
 
int A[5]={1,3,5,7,9}; 
int *ptr; 
int i,x,y,z; 

  ptr=A;   // -U�ก��Kc\�R:7
  x=*ptr;  // x �Q8;�K-;�ก#.
 

  ptr=ptr+1; // :�[J 
                                          // YQZV�-QT

y=*ptr;    // 8U�^��
       
  i=2;         

ptr=ptr+i; // -U�R:7
z=*ptr;   // 8U�^��

 

8U�^��: O�กN87�P7�<.! x, y, z �Q8;�K-;�ก#.K-;�V� 
 

:�� K:�"  
(1) ptr=ptr+1 V�;V�7:�� ^_<ก��K'�T�8;�
SL� Windows 32 bits '[Z!-QTRY7R!:!;/ 8/��OU�9U�:�#.
9����/;��bOO".#! ptr YQZV�-QT A[0] c_T<J 2;-QTSJ�K��9
xFFFE0004 (V�;RY; xFFFE0000+1=xFFFE0001
 
(2) sizeof operator -QTRY7R!�2�S.. sizeof(object) 
RY79U�:�#.��."OU�!/! byte -QTRY7Kก\. object 
 
int x,y;  
      

 x=sizeof(int); 

  // 8[!8;�OU�!/! byte -QTRY7Kก\. 
         y=sizeof(x);    
 // 8[!8;�OU�!/! byte -QTRY7Kก\. x 
    .! Intel/Win32 x SL� y O��Q8;�K-;�ก#.
 

(3) �#<!#Z! ptr=ptr+1; 
 K-Q .K-;�ก#.ก����#.R:7 ptr �Q8;�K-;�ก#. ptr+sizeof(int)
 

�������� ������� �!"�#ก�� (14 ก"�&�'#!(� 2555) 

ก�;�<��:/;�<ก��RY7Y[TJJ���K� � A R!�2�S.. pointer notation ก#.ก��RY7�#/S�� pointer 
A O�:�� ^_<8;�8<-QT-QT�Q8;�K-;�ก#.SJ�K��9PJ< element S�กPJ<J���K� �

�#<!#Z!ก��KPQ ! ptr=A; O_<^2ก�7J<���กpPJ<&��� C !#Z!8[JK��9����^Kc\�8;��#/S��
O�V�;^2ก�7J<���กp K![TJ<O�กK��V�;9����^กU�:!�8;�R:7ก#.8;�8<-QTV�7 

K��9����^K�LQT !8;�PJ<�#/S��S.. pointer N� ก��./ก:�[JL.�7/ 8;�S..
�#<�#/J ;�<N��Sก��P7�<L;�< 

-U�ก��Kc\�R:7 ptr YQZV�-QT element S�กPJ< A 
�Q8;�K-;�ก#. element -QT ptr กU�L#<YQZV�J 2; (A[0])  

 ptr++; K'[TJ-U�R:7 ptr  
YQZV�-QT 1 element ^#�O�ก element -QT ptr YQZJ 2; 
8U�^��: ptr �J!!QZO�YQZV�-QT A[gg.] 

-U�R:7 ptr YQZV�-QT i element ^#�O�ก element -QT ptr YQZJ 2; (i �Q8;�K-;�ก#. 
8U�^��: ptr �J!!QZO�YQZV�-QT A[gg.] 

�Q8;�K-;�ก#.K-;�V� gggggggggggggggggg.. 

V�;V�7:�� ^_<ก��K'�T�8;� ptr �7/  1 S�;:�� ^_<��#.R:7 ptr V�YQZ-QT element ^#�V� N
'[Z!-QTRY7R!:!;/ 8/��OU�9U�:�#.�#/S�� int 1 �#/8[J 4 bytes �#<R!�#/J ;�<�2�P7�<L;�<

c_T<J 2;-QTSJ�K��9 xFFFE0000 �#<!#Z! ptr=ptr+1; O�-U�R:7 ptr V�YQZ-QT 
=xFFFE0001) 

sizeof(object)  
object  

 int 

 (�#/S��S.. int) 
O��Q8;�K-;�ก#. 4 

ptr+sizeof(int) 
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pointer KY;! ptr 8[J  
S�กPJ<J���K� � A (c_T<

!#Z!8[JK��9����^Kc\�8;��#/S�� ptr V�7 

N� ก��./ก:�[JL.�7/ 8;�S.. int KY;! 

�Q8;�K-;�ก#. 2) 

N� .! CPU Intel 
�#<R!�#/J ;�<�2�P7�<L;�< �#<!#Z!^7�

V�YQZ-QT A[1] -QTSJ�K��9 
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5. F:;GHI09ก4:JI# pointer ก / Array   

(5.1) ก��RY7 pointer R!ก��J7�<^_< element �;�<i R! Array O�-U�R:7N��Sก���Q���9�-(�&�'��กP_Z! (K�\/P_Z!) O�K:\!`L
J ;�<Y#�KO!R!ก�dQ-QTก������/L`L-QTc#.c7J!ก#.J���K� �P!��R:x; S�;�7J<�QK-8!�8ก��KPQ !N��Sก��-QT�Q�7/  
(5.2) 9�7�<SL�RY7<�! Dynamic array (J���K� �-QTP!��K�LQT !S�L< d run-time) c_T<O�K�Q !R!.-^#�V� 
(5.3) RY7KPQ !N��Sก��K'[TJ9;<J���K� ���K�X!J���ก�/K�!��PJ<ab<ก�Y#! (passing arrays as arguments) 

Key 1: R! calling function (`27K�Q ก) 9;<Y[TJJ���K� � (SJ�K��9PJ< element S�ก) ��K�X! argument  
Key 2: R! called function (`27^2กK�Q ก) RY7�#/S��S.. pointer ���#. argument  

NO- ��#/J ;�<: O<-U�N��Sก��P7�<L;�<R:79�.2�d�K'[TJKPQ !SL�K�Q กRY7ab<ก�Y#! Add_Array c_T<O�-U�ก��./ก8;�R! element 
-QT��<ก#! PJ<J���K� � A SL� B SL7/Kก\.V/7-QTJ���K� � C  
 
void Add_Array(int *,int *, int *, int); 
int main() 
{ 
int A[5]={1,3,5,7,9}, 
int B[5]={2,4,6,8,10}; 
int C[5]; 
 

 Add_Array(gggggggggggggg..ggggg..); 
} 
void Add_Array(int *pX,int *pY, int *pZ, int N) 
{ 
int i; 

 for(gggggggggggggg..ggggg..) 
      

         gggggggggggggg..ggggg. 
} 
  

6. NO- ��#/J ;�< (�#�S�L<O�ก Exam II Spring 2006 ECE190 UIUC) O�กN��Sก��P7�<L;�< O<�J.8U�^��R!P7J ;J 
�;JV�!QZ 
int fn1(int *B); 
void fn2(int x); 
void fn3(int *x); 
 
int main() 
{ 
int A[20]; 
int i; 
int x = 5; 

for (i = 0; i < 20; i++) 
A[i] = i; 

 

x = fn1(A);  /* Line 1 */ 
x = A[2];    /* Line 2 */ 
x = 34; 
fn2(x); 
i = x;  /* Line 3 */ 
fn3(&A[10]); 
i = A[10];   /* Line 4 */ 
return 0; 

} 

 
int fn1(int *B) 
{ 
int x; 

x = *(B+2);   
*(B+2) = 15; 
return x;     

} 
 
void fn2(int x) 
{ 
int y; 

y = x;  
x = 33; 

} 
 
void fn3(int *x) 
{ 

*x = 25; 
} 

 

(i) 8;�PJ< x K�[TJ-U�<�!^_< Line 1 8[Jgggggg.. SL� 8;�PJ< x K�[TJ-U�<�!^_< Line 2 8[Jggggggggg.. 
(ii) 8;�PJ< i K�[TJ-U�<�!^_< Line 3 8[Jgggggg.. SL� 8;�PJ< i K�[TJ-U�<�!^_< Line 4 8[Jggggggggg.. 
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Problem solving with arrays: Insertion sort 

1. Problem statement: กU�:!�R:7J�!'"�J���K� � A P!�� n (A[0], A[1], g., A[n-1]) R:7-U�ก��K�Q < element R!J���K� �
N� -QT:L#<O�กก��K�Q <SL7/K��O�V�7J���K� �-QT A[0] ≤ A[1] ≤ A[2] ≤g A[n-2] ≤ A[n-1] 
�7/J ;�<KY;! ^7� n=5 SL�K��T��7! A={A[0], A[1]..., A[4]} = {2, 10, 4, 8, 1} :L#<O�ก`;�!ก��K�Q <O�V�7 A={1, 2, 4, 8, 10} 
2. J#LกJ��-_�ก��K�Q <S.. Insertion sort 
- LJ<9����/;�P7J�2LR!J���K� �8[JV';-QTJ 2;R!�[J   
 

- S.;<V';JJกK�X! 2 กJ< 8[J กJ<-QTK�Q <SL7/ (sorted) ก#.กJ<-QT #<V�;K�Q < (unsorted) N� K��T��7! กJ<-QTK�Q <SL7/ (sorted) 
8[J Kc\�/;�< = φ = V�;�QV';J 2;R!กJ<!QZ 9;/!กJ<-QT #<V�;V�7K�Q <K-;�ก#.V';-#Z<:�� 
 
 
  
 
 

-  -U� action P7�<L;�<V�K�[TJ i O!ก/;� V�;�QV';J 2;R!กJ<-QT #<V�;V�7K�Q < (unsorted) 

�������	
��ก���ก������������������� (unsorted) ��	$�	�ก���������� (sorted) %��	$�	�&����
���'(�)*�+,�- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 10 4 8 1 

2 10 4 8 1 

กJ<V';-QT #<V�;K�Q < (unsorted) กJ<V';-QTK�Q <SL7/ (sorted) 

unsorted sorted 

2 10 4 8 1 

unsorted sorted 

2 10 4 8 1 

กJ<V';-QT #<V�;K�Q < (unsorted) กJ<V';-QTK�Q <SL7/ (sorted) 

2 10 4 8 1 

    unsorted sorted 

2 10 4 8 1 

กJ<V';-QT #<V�;K�Q < (unsorted) กJ<V';-QTK�Q <SL7/ (sorted) 

2 10 4 8 1 

กJ<V';-QTK�Q <SL7/ (sorted) 

2 10 4 8 

ก��R9; 8 L<R!กJ<V';-QTK�Q <SL7/ 

2 10 4 

8 

1 

K��Q .K-Q . 8 ก#. 10 
8 < 10 KL[TJ!V'; 10 V�
-�<c7�  

2 

2 4 10 

8 K��Q .K-Q . 8 ก#. 4 
8 > 4 /;�<V'; 8 �;JO�ก 4 

3 

2 4 10 8 
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3. Coding: O<-U�N��Sก��P7�<L;�<N� ก��KPQ !N87�R!ab<ก�Y#! InsertionSort K'[TJ-U�ก��K�Q <P7J�2L (element) R!J���K� � 
-QT��."N� J���ก�/K�!�� A P!�� n R:7K�Q <O�ก!7J V���ก N� RY7J#LกJ��-_�ก��K�Q <S.. insertion sort 
 

void InsertionSort(int *,int); 
 
int main() 
{ 
int data[5]={2,10,4,8,1}; 
 

InsertionSort(data,5); 
  

return 0; 
} 
 
void InsertionSort(int *A,int n) 
{ 
int  

      // ==> L2�!QZ j O��Q8;�K�X! 1, 2,.. n-1       
 for( j=1 ; j<n ; j++ ) 
 {   

           
        
 
 
 
 

         key=A[j]; // Kc\�8;� key R:7K-;�ก#. A[j](V';R.S�กPJ<กJ<V'; unsorted) 
    

                   // ==> L2�!QZ i O��Q8;�K�X! j-1, j-2,.. , 1,0       

    i=j-1; 

          while(i >= gggg && A[ggg.]>ggg..g) 

    {  

       // ==>R:7P #. A[i] V�-�<P/� O!ก/;�O�KOJ A[i]<key  
           gggggggggggggggggggg.     
            i=ggggggg.  
     }  
    // ==> :L"�O�กL2�P7�<.!K�[TJKOJ A[i]-QT <key R:7!U� key V��;J-7�  A[i] 
       gggggggggggggggggggg.            
} 

} 
 

Multi-Dimensional Array ($4:9P:H9�Q4H5RSR) 

1. &��� C J!"x��R:7�Qก��RY7�#/S��S..J���K� �:L� ����  
2. ก�dQ 1-D array (J���K� �-QTV�7K�Q !V�ก;J!:!7�!QZ): ก�����ก�W�#/S��: DataType name[dim]; KY;! int A[5]; 
3. ก�dQ 2-D array: ก�����ก�W�#/S��: DataType name[#rows][#cols]; KY;!  

 

int B[2][3];  :�[J  int B[2][3]={{1,2,3},{4,5,6}}; 
 

c_T<:�� ^_<���ก�W�#/S��S..J���K� �PJ< int P!�� 2 S^/ 3 8JL#�!� (ก�dQ:L#<-U�ก��กU�:!�8;�K��T��7!�7/ ) 

// ==> R!S�;L��J. j O�V�7 A[0]...A[j-1]K�Q <O�ก!7J V���กSL7/  
// ==>!#Z!8[J A[0]...A[j-1] = กJ<V'; sorted 
// ==>          A[j]...A[n-1] = กJ<V'; unsorted  
 // ==> N� -QT A[j]8[JV';R.S�กPJ<กJ<V'; unsorted 
// ==>R:7!U� A[j] V�R9;R! A[0]...A[j-1] R!LU��#.-QT8/�O�K�X!        
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4. ก�dQ 2-D array: ก��J7�<^_<S�;L� element PJ<J���K� �: name[row_index][column_index] 
N� -QT row_index �Q8;� 0,1,.. #row-1 SL� column_index �Q8;� 0,1,.. #col-1  
{ 
int B[2][3]={{1,2,3},{4,5,6}}; 
int a,b,c,d,e,f; 
 
        a=B[0][0]; b=B[0][1]; c=B[0][2]; 
        d=B[1][0]; e=B[1][1]; f=B[1][2]; 
        printf("%d %d %d\n",a,b,c); 
  printf("%d %d %d\n",d,e,f); 
        ...  
} 

  

5. !JกO�ก!QZR!&��� C P7J�2LR!J���K� �O�^2กO�^2กO#�K�Q <�;Jก#!-QTL�S^/ (row-major order) * 
  
 

 
 
 
 
 
 
6. %)��01�(����� O<-U�N��Sก��P7�<L;�<R:79�.2�d� K'[TJ-U�ก��./กK�-��กc�-QT��."N� J���K� � A ก#.K�-��กc�-QT��."N� 
J���K� � B N� !U���`LL#'(�Kก\.K�-��กc�-QT��."N� J���K� � C 
 

int main() 
{ 
  int A[3][3]={{0,2,4}, 
               {6,8,10}, 
               {12,14,16}}; 
  int B[3][3]={{1,3,5}, 
               {7,9,11}, 
               {13,15,17}}; 
  int C[3][3]; 
  int i,j; 
   
 
 
 
 
 
 
 
} 
 

7. ก�dQJ���K� ���กก/;� 2 ���� S!/8��O�8L7� ก#! 
ก�����ก�W�#/S��: DataType name[dim1][dim2]...[dimN]; KY;! int C[10][10][10]; 
ก��J7�<^_<S�;L� element PJ<J���K� �: name[dim1_index][dim2_index]... [dimN_index] KY;! 

C[0][0][0]=C[1][1][1]+C[9][9][9]; 

                                                 
* �2�&�'!U���O�ก Slide /�Y� ECE190 UIUC by V.Kindratenko (https://wiki.engr.illinois.edu/display/ece190/Lectures) 
 


