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CP 111 Computer Programming (2/2554 Section B01-B02) 
Handout 11 

 

�� !"#: 
Data structures (Chapter 19 textbook) 
- �#-.��.// structures 3!4��� C 
- Arrays of structures .7� Pointers and Structures 
- Dynamic Memory Allocation: Dynamically sized array of structures  
- Linked lists 
 
 
 
 

,ก./01123 
1. B/B-!: C!��DEF�G7HIJ!��! (basic data type) B'MN��O�EN�' !ก#!�� (IF  

- int NกP/DEF�G7B'MN�Q!RS�!-!N�P� (integer) NCT! int score; 
- float/double NกP/DEF�G7B'MN�Q!RS�!-!R��U (real number) 
- char NกP/DEF�G7B'MN�Q!�#-F#ก�� (character) 

2. B/B-!: N��O�EN�' !C!��DEF�G7B'MD � R�กC!��DEF�G7HIJ!��! (derived data type) B#JUX�� 2 .//O�E.กT 
 - Arrays: NกP/DEF�G7X7� Y�#-B'M�'C!��DEF�G7N�' -ก#!O-E�E- ก#! NCT! int student_scores[100];   
 - Pointers: NกP/.F�N��Z3!X!T- (-��RS�DFU�#-.�� NCT! int *ptr; 
3!/B!'JN��R�N�' ! derived data type .//B'MN�' ก-T� structure X�IF�#-.��.//[(�UZ�E�U\]MUR�F!"^��3XE�'ก��NกP/DEF�G7
X7� Y�#-B'M�'C!��DEF�G7�T�Uก#!O-E�E- ก#! 
 
 

4� 56.577 structures 8193:3 C  
1. Why? BS�O��EFU3CE�#-.��.// structure  
- 7FUH�R��a��b^X�B'MN���EFUก��ก��!� ���#-.��NHIMFNกP/DEF�G7c7ก��N�' !-�C� CP111 DFU!�Z��3!XEFU!'JZ�����'
B#JUX�� N (! [� B'M N=100 
- !�Z�� 1 (!NกP/DEF�G7 CIMF �X#Z!�Z�� .7�Nก��-�C� CP111 B'MO�E 
 char name[81];  // Z����-T�CIMFDFU!�Z��.�T7�(!�'�#-F#ก��O�TNก�! 80 �#- 
 int ID;  

 double grade; // Z����-T�Nก��B'MN�Q!O�O�E(IF 4.0 (A), 3.5 (B+), 3.0 (B), i, 0.0 (E) 
- kE��EFUNกP/DEF�G7DFU!�Z��B#JUX�� N (! -�l'B'MN�Q!O�E(IF3CEF���N� � 3 �#- 
 char name[N][81]; 
 int ID[N]; 
 double grade[N]; 
[� B'M name[i], ID[i], grade[i] R�.B!DEF�G7DFU!�Z��B'M array index = i 
 

R�NXP!O�E-T�-�l'!'JR�BS�3XEก��ND' ![��.ก��O�T I�X "T! NCT!3!ก�a'B'MN��R�ND' !nbUก�C#!B'M�#/F���ก�-N�!��N�Q!
DEF�G7DFU!�Z��B#JU N (! N��R��EFUZTUF���ก�-N�!�� 3 �#- \]MUkE�N���'DEF�G7DFU!�Z�� 1 (!NH�M�D]J! NCT! (�.!!ZF/ midterm 
1, midterm 2 .7� final R��EFU3CEF���N� �NH�M�F'ก 3 F���N� � 
 N��R�N�' !�GEก��3CE�#-.��.// structure NHIMF��NกP/DEF�G7!'J \]MUR�BS�3XEก��ND' ![(E�ก��C#/��กD'J! 
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2. �G�.// (syntax) 3!ก�����ก�o�#-.��.// structure BS�O�E��กก-T� 1 -�l' .�T3!-�C�!'JN��R�3CEก�����ก�ocT�! 
typedef [� �EFUND' ![��.ก��B#JUX�� 2 R"� �#U�TFO�!'J 
 

(i) R"�B'M 1 3CE typedef !� ��[(�UZ�E�UDFU�#-.��.// 
structure B'M�E![��.ก�� กTF! main() 3!�G�.// 
 

 typedef struct { 
  <type> <member1>; 
  <type> <member2>; 
  … 
 } TYPE_NAME; 

 

(ii) R"�B'M 2 ���ก�o�#-.��.// structure 3XE�'C!��DEF�G7
DE�U/!3!nbUก�C#!3�Y 
 

 TYPE_NAME <var_name>; 

 

�#-F T�U 
 

#include <stdio.h> 
 
typedef struct { 
 char name[81]; 
 int ID; 
 double grade; 
} S_INFO; 
 
int main() 
{ 
  S_INFO st1; 
       
            ... 

  

 
 

3. �G�.// (syntax) ก��FE�Uk]U.�T7�Z��C�ก (member) 3!�#-.��.// structure B'M���ก�oD]J! 
 

 
 
 

<var_name>.<memeber1> 

 

�#-F T�U (�TFR�กDE�U/!) 
       
             st1.name[0]='B'; 
             st1.name[1]='o'; 
             st1.name[2]='b'; 
             st1.name[3]=0; 
     gets(st1.name);               
     st1.ID=5500009999; 
     st1.grade=4.0; // (A) 
  

  

4. DEF(-���-#UNก'M -ก#/ก��3CE�#-.��.// structure 
- Z�����'ก�����ก�o�#-.��.// structure C!�� S_INFO 2 �#-�#U!'J =>  S_INFO s1,s2; 
- ก��ND' ![(E�  

s1+s2  

R�O�T�'(-��X�� .7�R�O�TkGก�EFU��� syntax NH��� operator q+r O�TO�EkGก!� ��ก#/�#-.��.// structure  
- .�TkE�ND' !  

s1.ID+s2.ID  

R�kGก�EFU��� syntax .�TO�T make sense B'MR�NF� ID DFU!�Z�� 2 (!��/-กก#! 
- if(s1.grade > s2.grade)  
R�kGก�EFU��� syntax .7� make sense B'MR�BS�ก��N��' /NB' / grade DFU!�Z�� 
- F!"^��3XE3CE assignment operator �#UNCT!  

s1=s2;  

\]MUR�BS�3XE s1.name, s1.ID, s1.grade NBT�ก#/(T�DFUn�7��B'M��Uก#!3! s2 (R�DFN�' ก.�T7�Z��C�ก3! structure 
-T� n�7��) 
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Arrays of structures 
N��Z����k���ก�o�#-.��.//F���N� �B'M�'C!��DEF�G7N�Q!.// structure .7�ก��FE�Uk]U.�T7� element 3!F���N� �O�E

NCT!N�' -ก#/F���N� �B#M-YO� �#U�#-F T�U�TFO�!'J 
 

#define N 100 
int main() 
{ 
S_INFO CP111_st[N]; 
 st[0].name[0]='B'; 
 st[0].name[1]='o'; 
 st[0].name[2]='b'; 
 st[0].name[3]=0; 
 st[0].ID=5500009999; 
 st[0].grade=4.0; 

gets(st[1].name); 
scanf("%d",&st[1].ID); 
st[1].grade=3.0; 

 ...   

Pointers and Structures 
1. N��Z����k���ก�o�#-.��.// pointer B'MC'JO� #U�#-.��.// structure �#U�#-F T�U�TFO�!'J 
#define N 100 
int main() 
{ 
S_INFO  s1; 
S_INFO  *ptr; // pointer to S_INFO 
S_INFO CP111_st[N]; 
 

  ptr=&s1; 
 

  ptr=&CP111_st[1]; 
 

  ptr=CP111_st; 
 

2. N��Z����kFE�Uk]U.�T7�n�7��3!�#-.�� structure cT�!�#-.��.// pointer  
Syntax:  

(*<pointer_name>).<member_name> 
 X�IF 

<pointer_name>-><member_name>   

Example: 
 

 (*ptr).name[0]='B'; 

 (*ptr).name[1]='o'; 

 (*ptr).name[2]='b'; 

 (*ptr).name[3]=0; 

 (*ptr).ID=5500009999; 

 (*ptr).grade=3.5; 
 

 

  ptr->name[0]='B'; 

  ptr->name[1]='o'; 

  ptr->name[2]='b'; 

  ptr->name[3]=0; 

  ptr->ID=5500009999; 

  ptr->grade=3.5; 

 

?@ABC4� #BD3E 
1.  (DEFZF/NกT��t 2/2551) RUND' !nbUก�C#!ZS�X�#/ก��(GaRS�!-!NC�U\EF! (complex number) 2 RS�!-! [� 3XE!� ��C!��
DFUDEF�G7.// structure B'MCIMF COMPLEX \]MU���กF/O��E- n�7�� TF CIMF real .7� imag B'M�'C!��DEF�G7 double 3!
ก��ND' ![��.ก�� .7�nbUก�C#!B'MND' !D]J!R��#/F���ก�-N�!��N�Q!RS�!-!NC�U\EF! 2 �#-B'MR�!S���(Gaก#!\]MUR��'C!��DEF�G7
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N�Q! structure C!�� COMPLEX B'MO�Eก7T�-O�.7E- .7�nbUก�C#!!'JR�(I!(T�N�Q!RS�!-!NC�U\EF! (C!��DEF�G7N�Q! structure C!�� 
COMPLEX) B'MN�Q!(T�c7(GaDFURS�!-!NC�U\EF!B#JUZFU�#- ก7#/O� #U calling function 
 !FกR�ก!'J3!nbUก�C#! main() 3XEND' ![��.ก��BS�ก���#/(T�RS�!-!NC�U\EF! 2 �#-R�กcGE3CE7U��NกP/3!�#-.�� 
structure C!�� COMPLEX B'MNX���Z� .7E-N�' กnbUก�C#! C_Mult() [� ZTU�#-.��B#JUZFUN�Q!F���ก�-N�!��DFUnbUก�C#!.7�
3CE�#-.�� structure C!�� COMPLEX  F'ก�#-X!]MU���#/(T�B'M(I!��R�กnbUก�C#! X7#UR�ก!#J!3XE.Z�Uc77#Hl�(T�RS�!-!NC�U\EF!
B'M(I!��FFกZGTX!E�RF�#U�#-F T�Uก��BS�U�!DFU[��.ก��DE�U7T�U 
 �F3B,�4G: ZG��ก��(GaRS�!-!NC�U\EF! (aR+iaI)*(bR+ibI) = (aRbR-aIbI)+ i(aR bI+aIbR)  
 

#include <stdio.h> 

/*  !� �� Structure C!�� COMPLEX * / 
 
 
 
 
 
COMPLEX C_Mult(COMPLEX, COMPLEX); 
 
void main() 
{ 
COMPLEX z1,z2,z3; 
        
 scanf("%lf %lf",       ); 
 

 scanf("%lf %lf",       ); 
 
           -- continue --  

 
 
 z3= C_Mult(z1,z2); 
 
 printf("%d %d\n",      ); 
 
} 
 

COMPLEX C_Mult(COMPLEX a, COMPLEX b) 
{ 
 
 
 
 
 
 
 
} 

 

2. (�#�.�7UR�กDEFZF/NกT��t 2/2551) กS�X!�3XEN7DNo�ZT-! (Rational number) X!]MUY (NCT! 11/10, 12/13 N�Q!�E!) kGก
NกP/F GT3!�#-.��.//[(�UZ�E�UC!�� RATIONAL �#U!� ��DE�U7T�U [�  a .B!No� .7� b .B!ZT-! (N7DNo�ZT-! 11/10 
R��'(T� a NBT�ก#/ 11 .7� b NBT�ก#/ 10)  

RUND' ![(E�3!nbUก�C#! R_ADD NHIMFBS�ก��(S�!-aX�.7�(I!(T�N7DNo�ZT-!B'MO�ER�กก��!S�N7DNo�ZT-! X ��
/-ก�E- N7DNo�ZT-! Y (kE� X .B! 11/10 .7� Y .B! 12/13 (T�B'MO�ER�กnbUก�C#!(IF(T� (143+120)/130  
 

#include <stdio.h> 
 

typedef struct { 
   int a; 
   int b; 
} RATIONAL;  
 
RATIONAL R_ADD(RATIONAL, RATIONAL); 
int main() 
{ 
   RATIONAL r1,r2,r3; 
 
 
 
 
 
 
} 

 
RATIONAL R_ADD(RATIONAL X, RATIONAL Y) 
{ 
 
 
 
 
 
 
 
 
 
 
 
 
} 
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3. RUND' ![��.ก��NHIMFFT�!DEF�G7c7ก��N�' !-�C� CP111 DFU!�Z��C#J!N�' !�t 1 NFก(F� \]MUR�kGก�yF!��R�ก(' �/F��� 
X7#UR�ก!#J!3XE/#!B]กDEF�G77U3! text file B'MNกP/F GT/! harddisk 
  

#include <stdio.h> 
 
#define N_Students 100 
 
typedef struct { 
     char name[81]; 
     int ID; 
     double grade; 
} S_INFO; 
 
void EnterStudents(S_INFO *,int); 
 
void SaveToFile(S_INFO *,int, char *); 
 
void main() 
{ 
S_INFO CP111_st[N_Students]; 
      
 EnterStudents(CP111_st, N_Students); 
 SaveToFile(CP111_st, N_Students,"CP111.dat"); 
 
 
} 

void EnterStudents(S_INFO *s,int N) 
{ int i; 
 
 
 
 
 
 
 
 
 
} 
void SaveToFile(S_INFO *s,int N,char *filename) 
{ 

 
 
 
 
 
 
} 

 
Dynamic Memory Allocation: Dynamically sized array of structures 
!FกRก�!'JN��Z����k��� "ก��.!-(��N�IMFU Dynamically sized arrays ก#/�#-.��.// structure NHIMFZ�E�U array of 
structures B'MD!��R��GEN�IMF run time [� ก��3CEnbUก�C#! malloc 3!ก��RFUN!IJFB'MX!T- (-��RS� �#U�#-F T�U�TFO�!'J  
 
void main() 
{ 
S_INFO *CP111_stu; 
int n_stu; 
 
 scanf("%d",&n_stu); 

  
 iiiiiiiiiiiiiiiiiiiiiiiiiiiii.. 
 if(CP111_stu ==NULL) 
       {  
         printf("can not allocate memory\n"); 
         return; 
       } 
            EnterStudents(CP111_stu, n_stu); 
 
       SaveToFile(CP111_stu, n_stu,"CP111.dat"); 
 

 iiiiiiiiiiiiiiiiiiiiiiiiiiiii.. 
}  
 



 

 

CP111 2/2554 Section B01-B02, �������� ������� �!"�#ก�� (6 �'!�(� 2555)  Page 6 of 6    

?@ABC4� #BD3E (4D#) 
4. (DEFZF/ Lab 2/2553) กS�X!�3XEDEF�G7!S�NDE�N�Q!DEF�G7DFU!#กN�' !B'M7UB�N/' !N�' !3!-�C�X!]MUY [� B'M/��B#�.�ก
(IFRS�!-!!#กN�' !B#JUX��Z����-T�NBT�ก#/ N .7�3!.�T7�/��B#�DFU/��B#�B'M 2 k]U/��B#�B'M N+1 (IFDEF�G7DFU!#กN�' !
.�T7�(!\]MU���กF/O��E-  ���� ���	 
�� 
�� ������ ��� 
�����	� [� B'M�X#Z, C#J!�t{ .7�(�.!!ZF/ (IF�#-N7DRS�!-!
N�P�, CIMF.7�(a�(IFZ���UB'M(-�� �-O�TNก�! 30 �#-F#ก��, NHo(IF�#-F#ก�� F (NHoX^�U) X�IF M (NHoC� )  

RUND' ![��.ก��NHIMF(E!X�.7�.Z�UDEF�G7DFU!#กN�' !cGEC�  B'MF GTC#J!�tB'M 1 B'M�'(�.!!ZF/��กก-T�X�IFNBT�ก#/
(�.!!N}7'M DFU(�.!!ZF/DFU!#กN�' !B"ก(! [� 3XE.Z�Uc77#Hl�N�Q!(�.!!N}7'M  (R"�Bo!� � 2 �S�.X!TU) 3!/��B#�
.�ก.7�.Z�UDEF�G7!#กN�' !.�T7�(!B'M(E!NRFB'M7�/��B#� ���7S��#/B'MDEF�G7kGก�yF!NDE��� [� Z����-T�3!C"�DFUDEF�G7
B�ZF/R��'(S��F/F T�U!EF  1 (!NZ�F 
 �#-F T�Uก��BS�U�!DFU[��.ก�� 
DEF�G7!S�NDE� (Input) DEF�G7ZTUFFก (Output) 
10 
10101 John M SCI 2 60 
10009 Sarah F ECENG 2 50 
10001 Abby M MED 1 100  
10084 Onny M COMSCI 2 90 
11101 Jane M ECON 1 50 
12009 Soe F DENT 2 80  
12001 Tab M MUSIC 1 80 
13084 Anny F BUSINESS 3 50 
13184 Peter M BUSINESS 1 40 
13284 Bob M HUMANSCI 2 40 

64.00 
10001 Abby M MED 1 100 
12001 Tab M MUSIC 1 80 

 

5. (�#�.�7UR�กDEFZF/ Final 2/2553) กS�X!�3XEDEF�G7c7ก��N�' !-�C�X!]MUY .B!�E- �#-.��.//[(�UZ�E�UC!�� 
course_t B'M!� ���#UDE�U7T�U [� B'M code .B!�X#Z-�C�, units .B!RS�!-!X!T- ก��DFU-�C�!#J! .7� grade .B!c7ก��
N�' !B'MZF/O�E [� B'M 4, 3.5, 3.0, 2.5, 2.0, 1.5, 1.0 .7� 0 .B!(�.!!Nก�� A, B+, B, C+, C, D+, D .7� E ���7S��#/  

RUND' ![(E�3!nbUก�C#! calculate_GPA \]MUR�(S�!-a.7�(I!(T� GPA DFU!�Z��(!X!]MUB'M7UN�' !3!�� -�C�B'M
7UB�N/' !N�' !B#JUX��\]MUกS�X!�[� F���ก�-N�!�� courses \]MUR�N�Q!.F�N��ZDFU element �#-.�ก3! array of 
structure course_t B'M�'D!����/"[� F���ก�-N�!�� N_courses  
typedef struct {  
  int code; 
   int credits; 
  double grade;     
} course_t; 
 
double calculate_GPA (course_t *courses, int N_courses) 
{ 

 

 

 

 

 

 

 

 

 

 

 

 

} 


