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CP 111 Computer Programming (2/2554 Section B01-B02) 
Handout 7 

 

�� !"#: 
 Pointers and Arrays (Chapter 16 textbook) 
- ����� Arrays (Chapter 16.3.1, 16.3.2) �� Handout 6  

- ����� Strings in C (Chapter 16.3.4) �� Handout 6 

- Pointers (Chapter 16.2.1, 16.2.2, 16.2.4) 
- Passing a reference using pointers (Chapter 16.2.3)   
- Passing arrays as function arguments (Chapter 16.3.3) 
- The Relationship between arrays and pointers in C (Chapter 16.3.5) 

 
 

Pointers 
1. ;�<��=�>��?ก��@A�BCD�B EFG���กHI�AJ KLBก�M#! Swap() NOGB<�EP�ก��QC#I'D�@HB�#J?��EFGQDB��R�S!H���ก�JR�!��@HB
KLBก�M#! <B��I"TCC#;U�@HB>��?ก�� 
 

#include <stdio.h> 
void Swap(int,int); 
int main() 
{ 
int a,b; 
        a=3; 
        b=4; 
        printf("Before: %d %d\n",a,b); 
        Swap(a,b);   
        printf("After: %d %d\n",a,b); 
       return 0; 
}  
 

 
void Swap(int first,int second) 
{ 
 int temp; 
 
         temp=first; 
 
         first=second; 
 
         second=temp; 
 
} 

 

2. <�ก�#JH D�B>��?ก��V!@AH 1 ก��QDB'D�@HB�#J?�� a ?C� b ��R�S!H���ก�JR�!�� first ?C� second ���CP��#I R�F กJD�
ก��QDB'D�?II pass by value !#X!'YH Caller function (V!EFG!OX'YHKLBก�M#! main) <� copy 'D�@HB�#J?�� a ?C� b QDBZ�R�S!
H���ก�JR�!��@HB Callee (T[A\[กR�F ก) function (V!EFG!OX'YHKLBก�M#! Swap)  

V!ก�=FEFGR���AHBก��V]AKLBก�M#! Swap EP�ก��QC#I'D�@HB�#J?��EFG���ก�^V! main() <P�R�S!EFG�AHB�FกCZกEFG
<��AHBQDB'D�?H�R��Q@HB�#J?����V]AKLBก�M#! NOGBV!_��� C <�EP�Z�A>� �#J?��M!�� pointer (?C�R�F กJ�UFก��QDB'D�
?H�R��Q@HB�#J?����R�S!H���ก�JR�!��JD� pass by reference) 
3. Pointer R�S!M!��@HB�#J?�� (Derived data type) EFG<�RH�ZJARกaI?H�R��QV!]!DJ 'J��<P�@HB object (�#J?��) ]!OGBc 
4. E!EJ! Memory address ?C� value EFGZ�AR�F !<�ก CP121 
   R@F !>��?ก�� LC-3 EP�ก��IJก M[x3100]+M[x3101] +j+M[x3107]  
 

.orig x3000 
 LEA R2,x0FF    ; R2 <- x3100                          
       LDR R4,R2,#0   ; R4 <- M[R2] (= M[x3100]) 
       LDR R5,R2,#7   ; R5 <- M[R2+7] (= M[x3107]) 
 

 

V!I��IEEFGR��<�R�F !�DHZ� R��Q����\�HBZ�AJD� R2 R�S! pointer (�#JMFX)  
R;����#!RกaI?H�R��QEFGMFXZ� #B@AH�[CEFGR��Q!V<  

 

Today 
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5. ก�����ก�^�#J?��M!�� pointer  
Syntax: <data-type> *pt_var_name; 

 

�#JH D�BRMD! 
             int *ptr1; /* ���ก�^�#J?��MYGH ptr1 >� �FM!��@AH�[C?II pointer to int  
                                    !#X!'YH�#J?�� ptr1 <�RH�ZJARกaI'D�?H�R��Q@HB�#J?��?II int  
                                    ]�YHQ����\;[�JD��#J?�� ptr1 <�MFXZ� #B�#J?��?II int �#J]!OGB */ 
  double *pd; /* ���ก�^�#J?��MYGH pd >� �FM!��@AH�[C?II pointer to double  
                                    !#X!'YH�#J?�� pd <�RกaI'D�?H�R��Q@HB�#J?��?II double */ 

char *pStr; 
 

6. �#Jก��EP� (operator) EFGQP�'#nQP�]�#I�#J?��?II pointer �F 2 �#J'YH Address operator (VMAR'�YGHB]��  &) ?C�
Indirection operator (VMAR'�YGHB]��  *)  

6.1 Address operator 
- R�S! operator EFGRH�ZJAQP�]�#I�OB'D� memory address @HB�#J?��V�c 
- VMAR'�YGHB]��  & !P�]!A��#J?��V�c NOGB<�REF IRED�ก#I'D�?H�R��Q@HB�#J?��!#X! RMD! &object   

 {  
                             int object; 
         int *ptr; 
                    object=4;     // Line 1 
                    ptr=&object;   // Line 2 

                                    /* &object REF IRED�ก#I'D� memory address @HB�#J?�� object */ 
                /* object REF IRED�ก#I'D� @HB�#J?�� object NOGBRED�ก#I 4 */                                                 

} 
 

Question: Q�����#J?�� object ?C� ptr EFGRกaIZJA]!DJ 'J��<P�?Q�B�#B�[�@A�BCD�B <B��I"'D�@HB object ?C� ptr R�YGH
QDJ! DH @HB>��?ก��@A�BI!EP�B�!\OB Line 2 

6.2 Indirection operator 
- VMAR'�YGHB]��  * !P�]!A��#J?��?II pointer R;YGHHA�B\OB'D� (value) 

 @HB�#J?��EFG?H�R��Q@HB�#!<�\[กZJAEFG�#J?��?II pointer 
{  

                             int object,x,y; 
         int *ptr,*ptr2;  
     object=4;      

                ptr=&object; 
               ptr2=&x;       // Line 1    
                                         x=*ptr;        // Line 2  
               *ptr=x+1;      // Line 3 
 

               ptr2=ptr;      // Line 4     
    y=*ptr2;       // Line 5  
}      

 

Question: Q�����#J?���D�Bc@HBQDJ! DH >��?ก��@A�BI! \[กRกaIZJA]!DJ 'J��<P�?Q�B�#B�[� <B��I"'D�@HB object, x, 
ptr ?C� ptr2 R�YGHQDJ! DH @HB>��?ก��@A�BI!EP�B�!\OB Line 3 
 

jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj 
 

Question: <B��I"'D�@HB ptr2 ?C� y R�YGHQDJ! DH @HB>��?ก��@A�BI!EP�B�!\OB Line 5 jjjjjjjjjjjj. 
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7.  ><E ��#JH D�B (Final Exam 2553) 
กP�]!�V]A'D�V!]!DJ 'J��<P�EFG?H�R��Q�D�Bc EFGRกFG J@AHBก#I'P�\��R�S!�#B�[�@A�BCD�BNA�  ?C�กP�]!�V]A�#J?�� x \[ก
���ก�^V]A�FM!��@AH�[C?II int ** (pointer to pointer to int) ?C�01ก3�45ก678 "9:;�<= >? @A3B@9:;C#454DE x4006 
?B@0@A: <B��I"'D�@HB!�;<!� (Expression) (i) u (iv) EFG��I"ZJAV!����B@A�BCD�B@J�  
 

 
 
 
 

 
 

 

8.  ><E ��#JH D�B (�#�?�CB<�ก Final Exam 2553) 
<�ก>��?ก���A�!CD�BQ����JD��#J?���D�Bc \[กกP�]!�V]AH [DEFG]!DJ 'J��<P�EFG?H�R��Q�#B����B�A�!@A�B <BR���'D�V! 
Value V]AR�S!'D�EFG��B�DHก������JCTC@HB>��?ก��  
  
int main() 
{ 
int *ptr1,*ptr2; 
int **Dptr; 
int x,y;             

x=1; 
y=2; 
Dptr =&ptr1; 
ptr1=&x;                               
ptr2=&y; 
(*(*Dptr)) = (*(*Dptr)) + 1; 
*ptr1 = *ptr1 + *ptr2; 
*ptr2 = *ptr2 - *ptr1;   

} 
 

Passing a reference using pointers 
 

1. >� VMA?!J'��R�YGHB pointer R��Q����\EP�ก��QDB'D�?II pass by reference !#X!'YHQDB?H�R��Q@HB�#J?��Z�R�S!
H���ก�JR�!��@HBKLBก�M#!Z�A�#B�#JH D�BNOGB�#���<�ก>��?ก��กDH!]!A�!FX <B��I"TCC#;U�@HB>��?ก�� 
 

#include <stdio.h> 
void NewSwap(int *,int *); 
int main() 
{ 
int a,b; 
int *ptr_a,*ptr_b; 
        a=3; 
        b=4; 
        printf("Before: %d %d\n",a,b); 
        ptr_a=&a;   
        NewSwap(ptr_a,&b);   
        printf("After: %d %d\n",a,b); 
        return 0; 
}  
 

 
 
void NewSwap(int *first,int *second) 
{ 
 int temp; 
 
         temp=*first; 
          
                            *first=*second; 
          
                          *second=temp; 
 
} 

{ int **x;  
 // x is at the address  x4006              
} 

(i)     x  

(ii)    &x  

(ii)    *x  

(iv)    *(*x)  

Memory 
address 

Value variables 

xEF00  ptr1 

xEF04  ptr2 

xEF08  x 

xEF0C  y 

xEF10  Dptr 
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2. <��Bc ?CAJกDH!]!A�!FX R��Z�AR�F กKLBก�M#!>� ก��QDB'D�?II pass by reference ���#XB?�D lecture ?�ก 
{ 
int a; 
double x; 

     scanf("%d",&a); /* R�F กKLBก�M#! scanf >� QDB'D�?H�R��Q@HB a Z�R�S!H���ก�JR�!��@HBKLBก�M#!  
                                         V!KLBก�M#! scanf <�R@F !'D�CBV!�#J?�� a */ 
    scanf("%lf",&x); /* R�F กKLBก�M#! scanf >� QDB'D�?H�R��Q@HB x Z�R�S!H���ก�JR�!��@HBKLBก�M#! */  
} 
 

3. ���> M!�EFGQP�'#n@HBก��VMA�#J?��?II pointer V!ก��QDB'D���]JD�BKLBก�M#!?II pass by reference 'YHEP�V]AR��
Q����\R@F !>��?ก��R;YGHV]AKLBก�M#!TC��TCC#;U�กC#IZ�Z�A��กกJD� 1 'D�  
 

K39>LM� #>=@N: <BEP�>��?ก��@A�BCD�BV]AQ�I[�=�>� ก��R@F !?C�R�F กKLBก�M#! Quad_Eq NOGB<�EP�ก��]���ก (root) 
]�YH'D� x EFGEP�V]AQ�ก�� ax2+ bx +c = 0 >� V]ATC��'D���กE#XBQHBZ�EFG�#J?��EFG?H�R��Q\[กQDB��R�S! argument @HB
KLBก�M#! (ก���#IQDB;�����R�H��R�S!?II pass-by-reference)  
 !Hก<�ก!FXกP�]!�V]AKLBก�M#!'Y!'D�Q\�!�ก��EP�B�!@HBKLBก�M#!>� 'Y!'D� 0 \A���กE#XBQHB@HBQ�ก��R�S!<P�!J!
<��B (real number) ��{�!#X!'Y!'D� -1 (\A��F��กH D�B!AH  1 �#JZ�DVMD<P�!J!<��B]�YH b2 u 4ac < 0) 
 

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

int Quad_Eq(double, double, double, jjjjjjjjjjjjjjjjjjjj..jjjjjjjjj); 
 

int main() 
{ 
double a,b,c,x1,x2; 
 
      scanf("%lf %lf %lf",&a,&b,&c); 
 

      retval=Quad_Eq(a,b,c, jjjjjjjjjjjjj.jjjjj......); 
 

      if(retval==0) 
           printf("%.2f %.2f\n",x1,x2); 
      else 
           printf("Root is complex.\n");   
      return 0; 
} 

int Quad_Eq(double a,double b, double c, jjjjjjjjjjjjjjjjjjjjjjjj..) 
{ 
double K; 
 
        K=(b*b)-(4*a*c); 
 

        if(jjjjjjjjjjjjjjjjjjjjjjjjjj……) 
        { 
              return -1; 
        } 
        else 
        {  

             jjjjjjjjjjjjjjjjjjjjjjjjjj…… 
 

             jjjjjjjjjjjjjjjjjjjjjjjjjj……  
            

             jjjjjjjjjjjjjjjjjjjjjjjjjj……  
        } 
} 
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4. ><E ��#JH D�B Pass by reference: <BEP�>��?ก��@A�BCD�BV]AQ�I[�=�R;YGHQ�A�B?C�R�F กVMAKLBก�M#! Extract_Date NOGB�F
KLBก�M#!H���ก�JR�!��E#XB]�� 4 �#J ?C�KLBก�M#!<�Z�D'Y!'D�H�Z�  

- KLBก�M#!H���ก�JR�!���#J?�ก R�S!'D�?II int NOGBR�S!�#JRC@<P�!J!R�a� 8 ]C#กEFGRกaIJ#!R�YH!�}V!�[�?II 
mmddyyyy >� EFG dd ?E!J#!EFG (00-31), mm ?E!R�YH! (01-12) ?C� yyyy ?E!�} (0000-9999) RMD! 11282554 
]�� \OB J#!EFG 28 R�YH! 11 �} 2554  

- KLBก�M#!H���ก�JR�!���#JEFG 2, 3 ?C� 4 <�R�S!ก��QDB'D�?II pass by reference NOGB<��FM!��@AH�[C?II pointer 
to an int  NOGB<�R�S!'D�@HB address @HB�#J?��?II int EFGVMARกaIJ#!EFG, 'D�@HB address @HB�#J?��?II int EFGVMARกaIR�YH! 
?C� 'D�@HB address @HB�#J?��?II int EFGVMARกaI�} EFG<�QDB��<�กKLBก�M#! ���CP��#I  
 

#include <stdio.h> 
void Extract_Date(int, int *, int *, int *); 
int main() 
{ 
int i_date,dd,mm,yyyy; 
      scanf("%d",&i_date); // e.g. 11282554 
       

      Extract_Date (i_date,jjjjjjjjjjjjjjjjjjjjjjjjjjjjj..j); 
      printf("Today: Day=%d, Month=%d, Year=%d\n",dd,mm,yyyy); // 28-11-2554 
      return 0; 
} 
 
void Extract_Date(int date, int *d, int *m, int *y) 
{ 
 

       jjjjjjjjjjjjjjjjjjjjjjjjjjjjj..j 
       

       jjjjjjjjjjjjjjjjjjjjjjjjjjjj..jj 
       

       jjjjjjjjjjjjjjjjjjjjjjjjjjjjj..j 
        
       jjjjjjjjjjjjjjjjjjjjjjjjjjjjj..j 
} 
 

The Relationship between arrays and pointers in C 
1. MYGH@HB�#J?��H���R� �REF IRED�ก#I'D�?H�R��Q@HB element ?�ก@HBH���R� �  
2. ?�DR!YGHB<�ก?H�R��Q!FXZ�DR�CFG !?�CB<OBREF IRED�ก#I pointer constant (Z�DVMD pointer variable) 
3. R��Q����\VMA�#J?��?II pointer V!ก��HA�B\OB array Z�A �#B�#JH D�B�DHZ�!FX 
 

char word[5]; 
char *cptr,*cptr2; 
char a,b,c,d,e; 

      cptr=word;      // Array name = pointer constant 
      cptr2=&word[0]; // Address @HB element ?�ก    
           // cptr <��FG'D�RED�ก#I cptr2    
           a=word[0]; 

b=*cptr;            // a <��FG'D�RED�ก#I b RED�ก#I word[0]    
           c=word[3]; 
      cptr2=cptr+3;  
      d=*cptr2; 

      e=*(cptr+3);     // c <��FG'D�RED�ก#I d RED�ก#I e RED�ก#I word[3]           
   // cptr+3 'YH'D�?H�R��QEFGZ�A<�ก cptr IJกก#I'D� 3x@!��@HB element size (sizeof(char)) 
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4. Q�"� Notation <�ก Table 16.1 page 446 textbook 'D�V!?�DC�?\J�DHZ�!FXREF IRED�ก#! (R]�YH!ก#!) 
 
 
 
 
 
 
 
 
 

 

Note: @AH?�ก�D�B��]JD�B cptr ?C� word 'YH cptr R�S! pointer variable Q����\R�CFG !?�CB'D�Z�A QDJ! word (MYGH
H���R� �) R��! pointer constant Z�DQ����\R�CFG !'D�Z�A !#X!'YHก��R@F ! cptr=word <�\[ก�AHBEP�B�!Z�A QDJ!ก��R@F ! 
word=cptr <�Z�D\[ก�AHBR!YGHB<�ก�Fก��กP�]!�'D�V]A pointer constant NOGBZ�DVMA variable 
5. ><E ��#JH D�B <B��I"TCC#;U�@HB>��?ก�� 
void main() 
{ 
int word[5]; 
int *cptr; 
int i; 
       word[0]=10; 
       word[1]=11; 
  cptr=word;  
       *cptr=12;   
       *(cptr+1)=13; 
        i=2; 
       *(cptr+i)=20; 
       printf("%d %d %d\n",word[0],*(cptr+1),*(word+2)); 
}       

6. Pointer arithmetic and element size 
- R��Q����\EP�ก��IJก]�YHCI'D�@HB�#J?��?II pointer Z�A�#B�#JH D�BRMD! 
int *p; 
int a[5]={1,2,3,4,5}; 
int b,c; 

  p=a;     // กP�]!�V]A p RกaI?H�R��Q@HB element ?�ก@HBH���R� � a (a[0])   
  p=p+1;  // p <�R�CFG !�S!?H�R��Q@HB element \#�Z�@HBH���R� � a (a[1]) 
  b=*p;   // b=2   
   p=p+2;  // p <�R�CFG !�S!?H�R��Q@HBQHB element \#�Z�@HBH���R� � a (a[3]) 
  c=*p;   // c=4 
   // Note I! intel win32: �#J?�� int <�VMA 4 bytes V!ก��RกaI@AH�[C     
- �#Jก��EP� sizeof() 'Y!'D�<P�!J! byte EFGVMARกaI�#J?��]!OGBc  
int a,s;  

        s=sizeof(int); // 'Y!'D�<P�!J! byte EFGVMARกaI int 
              s=sizeof(a);   // 'Y!'D�<P�!J! byte EFGVMARกaI a (�#J?��?II int) 

 

char word[10]; 
char *cptr 
 

Pointer Pointer Constant Array 

cptr word &word[0] 

(cptr+n) word+n &word[n] 

*cptr *word word[0] 

*(cptr+n) *(word+n) word[n] 
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Passing arrays as function arguments  
1. R��Q����\QDB�#J?��?II array R@A�Z�R�S! H���ก�JR�!��@HBKLBก�M#!Z�A�#B�#JH D�B>��?ก��@A�BCD�B NOGB���กHIZ��AJ 
KLBก�M#! Calc_Avg EFG<�EP�ก��'P�!J='D�R{CFG @HB@AH�[CV!H���R� � x @!�� n element EFGR�S!H�!;"�H���ก�JR�!�� 
 
#include <stdio.h> 
double Calc_Avg(int [], int); 
/* or  
double Calc_Avg(int *, int); 
*/ 
int main() 
{ 
int data[10]; 
double avg; 
int i; 
        for(i=0;i<10;i++) 
            scanf("%d",&data[i]); 
 
        avg=Calc_Avg(data,10); // Line A 
 
        printf("%.2f\n",avg); 
        return 0; 
} 

double Calc_Avg(int x[],int n) 
/*  
 double Calc_Avg(int *x,int n)   
*/ 
{ 
int sum,i; 
double avg; 
 
       sum=0; 
       for(i=0;i<n;i++) 
           sum=sum+x[i]; 
 
      avg=(double)sum/n; 
  
    return(avg);  
} 

 

Note:  
(i) ก��QDBH���R� � data ��R�S!H���ก�JR�!��@HBKLBก�M#! Calc_Avg EFGI��E#� Line A V! main() <�R�S!ก��QDB?II 
pass by reference !#X!'YH<�QDB?H�R��Q@HB element ?�ก@HBH���R� � data  
(ii) M!��@HB@AH�[C@HBH���ก�JR�!��EFGR�S! array Q����\R@F !V!�[� int MYGH�#J?�� [] ]�YHH�<<�VMA�#J?��?II pointer 
กaZ�A  

2. ><E ��#JH D�B <BEP�>��?ก��@A�BCD�BV]AQ�I[�=�R;YGHQ�A�B?C�VMAKLBก�M#! Calc_Avg_Std NOGB<�EP�ก��'P�!J=]�'D�R{CFG  
(mean) ?C�'D�RIFG BRI!�������! (std) @HBH�!;"�H���R� �?C�TC��TCC#;U� (QDB'D�?II pass by reference) กC#IZ�QHB
'D�'YH'D� mean ?C� std EFG'P�!J=Z�A 
 

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

void Calc_Avg_Stdjjjjjjjjjjjjjj 

 
int main() 
{ 
int data[10]; 
double avg,std; 
 
  for(i=0;i<10;i++) 
      scanf("%d",&data[i]); 
 

   Calc_Avg(data,10,jjjjjjjjjjj.);  
 
   printf("%.2f %.2f\n",avg,std); 
 
   return 0; 
} 

 

void Calc_Avg_Stdjjjjjj..jjjjjjjjjj 

{ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
} 

 


