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Student name (string 30 characters)
mathematics score (float)
physics score (float)
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struct structure_name {
field_typel field_namel /* comment */
field_type2 field_name2 /* comment */

} variable_name ;
oA Yo v Y A A A ' Z
NA1IND %zhmmau (Reserved Word) struct UQINUAWYD  structure HIBLIININ tag INUU °1u
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struct student {
char name[28] ; /* name of a student */ student name
float math_score;
/* mathematics score */
float physics_score ;
/* physics score */
} studentl ;
/* the variable of student type */

math_score

physics_score

517 8.1 student structure
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Structure 1 18311 IUTEMAG A TUVUTINYD student] T1lde
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15191992 19 struct student 113 declare Menaald Tagsiludnyaiziu@eInums declare 1211 dail

struct student student2 ; /* the data of student2 */
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struct {
char name [30] ; /* student name*/
float math_score ; /* mathematics score */
float physics_score ; /* physics score */

} studentl ;
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structure VTN 197360 structure 71135407 anonymous structure vai i lifinnusuduiezdos
declare s lUndourumsmruationnues structure NEIAD 1IMHUATIINYDY Structure ABY L1A2
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Taoial1) lumssmuafiomuod structure (WiomM3fmuadls Macro tazdu 9 #13dui) 15192
w131y Header File 1A Include 191N taziiovz 14 510219 udnpaizdad

struct student studentl ;

MSAHUAAUSNAUYOY Structure

o 1A o 1A
MI9819N 1: MI9819N 2:
struct student { struct student {
char name [30] ; char name [30] ;
float math_score ; float math_score ;
float physics_score ; float physics_score ;
} } studentl = {"somchai", 0, 0} ;
struct student studentl={"somchai",0,0};

Moeaf 3:: Array of Structures

struct student student_list[50] = {
{"somchai", 0, 0},
{"somsri", 0, 0},

{"somsak", 0, 0},
{"sommai", 0, 0}
b
Y a K A d .
8.2 11501999997 an (Field Reference)
Tumsddaieaveanaay Field 15192 1% Member Operator Faliogaleni 2 viialugj q Ao wianldnsal
[ A Aq ¥ A 2 .
WA@Y structure LUUBTITUAT (dot Operator) nurtian lgnsainuaaslagld Pointer (Arrow Operator)

A1519% 8.1 Member Operator

AU ANNKNEY
. (dot operator) Identify field in the case of usage of structure
-> (arrow operator) Identify field in the case of usage of pointer representation

dot operator
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variable.field
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studentl.math_score
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f0enaf 8.1 : f19819M 3 1Fad UM dot

#include <stdio.h>

struct student{ /* structure "student" definition */
char name [30] ; /* name of a student */
float math_score ; /* the score of mathematics */
float physics_score ; /* the score of physics */

boq
int main()

{

struct student studentl;/* declaration structure type variable */

strcpy (studentl.name, "somchai") ; /* assignment of field name */
studentl.math_score = 80 ; /* assignment of field math _score */
studentl.physics_score = 60;

/* assignment of field physics_score */
/* field reference */
printf ("NAME : %s\n", studentl.name) ;
printf ("MATH : %.2f\n", studentl.math_score) ;
printf ("PHYSICS : %.2f\n", studentl.physics_score) ;
return 0;

}
wam3sulysunsu

NAME : somchai
MATH : 80.00
PHYSICS : 60.00

arrow operator

qq‘ 9 . YY) ) 1 d’l
Tunsainld Pointer TUMIHAAY structure AIdIDE1960 11)T]

struct student studentl /* declaration of structure type variable */

struct student *ptr_studentl = &studentl ;

/* declaration of structure type pointer variable and let ptr_studentl point
to studentl */

Y 3 Y1 < Y a a FY =] o & 1 Y g
dusnzimualidnves mah_score Wy 80 SgAuAunds o1wszueunun sz Teamdaae Tty

A A £
AINYNAD

*ptr_studentl.math_score = 80 ;

1A A o o 1 o ) S ..
umﬁawmimwﬁmgmﬂunauwm (Precedence Rule) U84 Operator L1017 91U Priority U9 . (dot) &G4

' v 2 o & A 3
A *(dereference)  Aary 15z Teamaatiazianurueilu
*(ptr_studentl.math_score) = 80 ;

= 1 a Y Y Y1 A d’l =1 " v
SHINNIINNLIINBDINIT (LiW]ﬁ\‘lﬂTiﬂh’iﬂﬁJﬂﬁ field mathiscore VBN structure N ptl‘istudent %agummm‘u 80)
v & Y o o o 2
aaiu 15zdeunludnyazaane 11
(*ptr_studentl) .math_score = 80 ;
& o AYY A o , A0 4 Ay ]
mqwmuasﬁuﬁu Arrow Operator n"l:)maﬁuimﬂtgmmmqwmmm NN iﬂﬁ"lal‘]f Arrow Operator
o v Y ¥ Y v
zeuilse Teamdaiedulioglugl
ptr_studentl->math_score = 80 ;
ET - ! 4 X
WQTmﬁﬂﬂWHMﬂu-ﬂ1u1ﬂiuﬂiMﬂﬂmu
Usage : pointer_to_structure->field

08191 8.2 : 1296193 1FAIAUTUMST arrow

#include <stdio.h>
struct student{

char name [30] ; /* name of a student */
float math_score ; /* the score of mathematics */
float physics_score ; /* the score of physics */

b
int main ()

{
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struct student studentl ;
struct student *ptr_studentl = &studentl ;

/* Let ptr_studentl point to studentl */
strcpy (ptr_studentl->name, "somchai")

/* Usage of arrow operator */
ptr_studentl->math_score = 80 ;
(*ptr_studentl) .physics_score = 60 ;

/* In the case of usage of dot operator */
printf ("NAME : %s\n", ptr_student->name) ;
printf ("MATH : %.2f\n", ptr_studentl->math_score) ;
printf ("PHYSICS : %.2f\n", ptr_studentl->physics_score) ;
return 0;

}
U A v (2 ]
pan35ullsunsy milounuAI0614 8.1

8.3 M3AAaaN structure (Copy of structure)
MIAAAON structure N 14 2 T5A0

[ Y
1. Anaen lag 1y structure
struct student studentl, student2, student3, slist[50] ;

studentl = student2 ;
student3 slist[25] ;
slist[0] = slist[40] ;

1. inaen 1asl¥ pointer to structure

struct student studentl, slist[50] ;

struct student *psl, *ps2 ;

psl = &studentl ; /* let psl point to studentl */
ps2 = slist ;

/* let ps2 point to (the first element of) slist */

$i10814M 8.3 : (110819N13ANADN structure HAZDISITEVDI structure

#include <stdio.h>
#include <string.h>
struct student{

char name [30] ; /* name of a student */
float math_score ; /* the score of mathematics */
float physics_score ; /* the score of physics */

b
int main ()

{

int ij;

struct student slist[10] ; /* Array of Structures */

struct student *sp ; /* Pointer to structure */

sp = slist ; /* sp points to slist (array’s first element)*/
strcpy (sp->name, "somchai") ; /* First Element */
sp->math_score = 80 ;

sp->physics_score = 60 ;

++sp ;

strcpy (sp->name, "somsri") ; /* Second Element */
sp->math_score = 55 ;

sp->physics_score = 70 ;

slist[2] = slist[1l] ; /* Copy slist[1l] to slist[2] */
slist[3].math_score = -1 ; /* Mark breakpoint */

for (i =0 ; 1 < 3 ; 1i++)

printf ("%d : %$s %.2f %.2f\n", i, slist[i].name,
slist[i].math_score, slist[i].physics_score) ;

sp = slist ; /* sp points to first element of array again */
i =20 ;
while (sp->math_score != -1) {

printf ("sd : %s %.2f %.2f\n", 1, sp->name,
sp->math_score, sp->physics_score) ;
++sp ; ++1i ;
}

return 0;
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wam3ssulysunsu

somchai 80.00 60.00
somsri 55.00 70.00
somsri 55.00 70.00
somchai 80.00 60.00
somsri 55.00 70.00
somsri 55.00 70.00
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8.4 m{l‘u structure nJumﬁmmummzmmﬂummﬁamm
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L"lfummﬂumay‘a%u%u 9 Li"lﬁ"liJ"liﬂﬂl‘]f structure LﬂuﬂWiﬂ?LNuﬁmﬂﬂﬂﬁﬂﬂfHQQ Iﬂﬂwﬂuaﬂymzmmﬂu
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1. Call by value TagTigilunuasi

function_a (... , struct student abc , ...)

4
2. Call by reference TagTgiunuasi

function_b (..., struct student *p_abc , ...)

T A I F) Aa ] Y Ya = ' 4

UAIH99IN structure WuvpyanTvIaluy 011n19IT Call by value ®19IZIFBIATUMITIAIN
@ A gy o 1 '

Taena 11/ Fetion1F33 Call by reference Tumssudennan

[ 1A 1 . S o ax A v o A A o Y a 9 1

AIUMIAAUA structure 910 function NHIBIABINUAWsBiRdU  Tesmmualdytiadoyavean

1A I F)

aanuiludoyan structure

Y U a (3 i 9 I Ia J
12081497 8.4 AI0619N5 19 structure 1T UDITNIUUA

#include <stdio.h>
struct student{
char name [30] ; /* name of a student */
float math_score ; /* the score of mathematics */
float physics_score ; /* the score of physics */
b
void displayl (struct student abc) ;
void display2(struct student *p_abc) ;
int main ()
{
struct student a = {"Somchai", 90, 80} ;
displayl(a) ;
display2(&a) ;
return 0;
}
void displayl (struct student abc)
{
printf ("Name %s Math %.2f Physics %.2f\n",
abc.name, abc.math_score, abc.physics_score) ;
}
void display2(struct student *p_abc)
{
printf ("Name %s Math %.2f Physics %.2f\n",
p_abc->name, p_abc->math_score, p_abc->physics_score) ;

}
wam3ssulysunsu

Name Somchai Math 90.00 Physics 80.00
Name Somchai Math 90.00 Physics 80.00

8.5 Structure in Structure
] I a ) A o & 9 o ' ' ) ]
15781015019 structure Lﬂuﬂvuﬂmmmay‘aﬂlu field ¥4 Structure DNOUNHA A #AAIDE 1FU B UTIADINT

v . o 9 1Y AL <
W field math_score Q¢ physics_score mmsﬂuuﬁﬂmaya”lﬂam%ﬂﬂﬂﬁu TaggnsanuAzLuY
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Midterm, Final tazazuuumsiula 1519118 Tasadha structure Naansanuseazideanni udni
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V55U field ¥ilaTu student

fa0e19 8.5 ﬁaaa’wmﬂ%’ structure in structure

#include <stdio.h>
#include <string.h>
struct score {
float midterm ;
float final ;
float homework ;

struct student{

char name [30] ; /* name of a student */
struct score math_score ; /* the score of mathematics */
struct score physics_score ; /* the score of physics */

int main ()

{
float total ;
struct student stl, *ptl = &stl ;
/* structure representation */
strcpy(stl.name, "somchai")
stl.math_score.midterm = 30 ;
stl.math_score.final = 40 ;
stl.math_score.homework = 10 ;
/* pointer representation */
ptl->physics_score.midterm = 20 ;
ptl->physics_score.final = 35

2
ptl->physics_score.homework = 5 ;
/* display output */
printf ("student : %s\n", ptl->name) ;

o)

printf ("mathematics score :\tmidterm %.2f\n",ptl->math_score.midterm) ;
printf ("\t\t\tfinal %.2f\n", ptl->math_score.final) ;

printf ("\t\t\thomework %.2f\n", ptl->math_score.homework) ;

total = stl.math_score.midterm + stl.math_score.final +
stl.math_score.homework ;

printf ("\t\t\ttotal %.2f\n", total) ;

printf ("physics score : midterm %.2f\n", ptl->physics_score.midterm) ;
printf ("\t\tfinal %.2f\n", ptl->physics_score.final) ;

printf ("\t\thomework %.2f\n", ptl->physics_score.homework) ;

total = stl.physics_score.midterm + stl.physics_score.final +
stl.physics_score.homework ;

printf ("\t\ttotal %.2f\n", total) ;

return 0;

}

struct score {
float midterm ; ‘ student %{ name
float final ;
float homework 7 «{ math_score }»«{ midterm ‘
}
struct student {
char name[28] ;
struct score math_score ;
struct score physics_score ;
s
Nﬁﬂ1i%lui‘ll‘§!!ﬂiu «{ physics_score }»{ midterm ‘
tudent : somchai
mathematics score : midterm 30.00
final 40.00
homework 10.00

total 80.00
physics score : midterm 20.00 ! ‘o ,
final 35.00 511 8.3 o3FulviNv04 student structure
homework 5.00
total 60.00
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8.6 Ad4 typedef

v
o w

ANy A 9 yya o a a ) v A A
AT Qmedd‘NHMW®1ﬁﬁWﬂuIﬂiUﬂiNﬁnﬂﬁﬂﬂ?ﬂUQuﬂ1Nm®i%uﬂm@im@gﬁ@ﬂqﬂ HDNUUDIINTUA
v H ) v A
mad%’ay‘aﬁugmmmm C llﬂl‘l/si} (e.g. char, int, float, double etc.) Lﬁ’t‘)iﬁj\ﬂﬂ@‘l‘EJﬂTiL“lIEJHI“IJ’iLLﬂ'iiJEN“ﬁu

Usage : typedef type new-type

@ a 9 {q ¥ @ 1 9 I a 9 H
npe zmilpunuwstiavostoyanldaouilszmadunls Msoyade o Ao szdeuiluriavestoyainillu

= = s < ' Y A A ) a ° 2
M1 C Gmi’m"lﬂmamimmz Structure) aIU  new-type i]3Lﬂu‘ﬁﬂ%uﬂﬂ]ﬂﬁﬁUi‘JlI“a“VlLiWﬂ"IWHWUH
A29819 17U
typedef int boolean ;
= ° a A 9 a : g4 v A o v ¥
THUIYDI ﬂ15ﬂﬁ4UQuU1Nm®Q%uﬂm@gﬁ%uﬂiﬂwiﬂ81%%631 boolean 1w1ﬂurwuauﬂu it ANUU NI

declare 9 o117
boolean flag ;

i]%flﬂ??llﬁlﬂmﬁﬁﬂuﬁﬂ
int flag ;
1o A A a2
meﬂ%’ﬂluiﬂmﬂm%aammwmﬂﬂﬁuu

feenan 8.6 : 7108193 1FAIAA typedef

#include <stdio.h>
int main()
{
int i
typedef int group[l0] ;/* Create a new type "group" */
group totals ;/* Use the new type for a variable */
for (i =0 ; 1 < 10 ; i++) |
totals[i] = 0 ;
}
for (i = 0 ; 1 < 10 ; i++)
printf("%d ", totals[i]) ;
printf ("\n")
return 0;

}
ang YA J Y a o A a 9 = 1
UDNIINIT 1FNNAINILAT type‘defl!ﬂilﬂl‘lsﬂuﬂﬁﬂWWuﬂﬂfﬂ“U?N‘]iuWH’ﬂﬂmﬂiJﬂﬁﬂ 1lu structure YU

typedef struct {
int day ;

int month ;
int year ;
} date ;

4 i L b P} o o 1 4
date 3znanedadoyaiiiu structure Fatlsznoudie 3 field a1y ez 14 ludnymzaaae liil
date birthday, holiday[20] ;

o PN " Ao ~ v @ A 13 a ¢ ¢
WN1MWWfﬂiﬂWﬁHﬂHﬂHﬂWﬁWﬂMﬂﬂ$Wﬂu13ﬂﬁ3uW3m®QIﬂiuﬂiﬂ wsaﬂumwauiuﬂﬂamawmi

typedef VS #define
Y o A o 1 &
typedef 3¢ANYND #define amwmimmamma'lﬂu
#define INT32 long int /* 32 bit signed integer type */
typedef long int int32 /* 32 bit signed integer */

@ 1 ,3' ~ [ 1 o 4 1 [ 1 ay a

fegail wlianurmeimilouiy  uadnvazmsudannunievesnou lnaeiszaanusgaduia
{ 3| { 3 o A

T #define 9z vanedamsunui INT32 Tuldsunsulfiilu long int Tuvairs typedef Humssviuaiion

a 9 a [] Y A [ . [ 3’./ o a [ d’l 9 a g

vouriavoyarialnilasliilonuny long int dary Tumsmmuatioanyasil 19 typedef 95An

< o a Aagq 1 ~ ' = o A @ ] 1 g
maztlumsamuaie dlsiluiesanisa/agus wmimwmammaqﬂu

#define INT_PTR int * /* Define a pointer to integer */
typedef int * int_ptr ; /* Define a pointer to an integer */
INT_PTR ptrl, ptr2 ; /* This contains a problem */
int_ptr ptr3, ptr4 ; /* This does not */
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a 2 4 Jd o @ <
Yyrzinaduienon lwaesihmsulannurnnevequssia INT PTR prl, pr2  sznanenilu

/* expanded */

int * ptrl, ptr2 ; /* This contains a problem */

% ' 1 g Y 2 2
Famnonad pu2 92 lidlu pointer 1irannsaviataymiii 118 Taely typedef uon1INIATILAD typedef

@ v a 9 Ao Y = ] o Y '
EN’GTHJWﬂGl"]Sﬂuﬂﬁ’CTiN%uﬂ%@ﬂm@iﬂﬁﬂ%ﬂ%ﬂu %9 #define Vlll?ﬂiﬂiﬂ‘lmulﬂ LYU
typedef int groupl[l0] ;

=2 A 9 A = = J  dAA o ST v o o '
wneIstinvestoyate group Fariuenee1isoniiaalsznouiu integer 10 A2 danaaaliluded
8.6
b4 d’ %
YoayUineINy npedef & #define :
® typedef 5 lumstmuaiiomvesriinvovoya

Yo A AW 1o Y A qu ' ~
® #define Gl‘]iﬂTHuﬂut’ﬂlﬂl'ﬂﬂ MACRO Vluli.l“ﬁ‘]_I“lfﬂu LLE‘WL‘W't‘)slﬁﬁgﬂ’JﬂGli‘)ﬂﬁLﬂJt’JuTﬂiLlﬂiM

8.7 Self-Referential Structure

~ ° Yt £ A v R . d'dy v 9 A g = o
Tuyensdl msfmualill field nilaiigwnsoiuiin Pointer N 1dsdoyanidly structure tuURITUDL
< o = = ~ 2 ) o
Wualse Tewilums@euTsunsuann Fus13en structure 1DV Self-Referential Structure  Iagia'll

Fa
wienludnyuzasae il
struct structure_name {

field_typel field_namel ;
field_type2 field_name2 ;

struct structure_name *ptr_name ;

b
Q) A . Ay (4
Tag pir_name 321 U%0 Pointer Wlfvl‘ﬂﬂ Structure

AI0e19n3 1Y Self-Referential Structure

=® A

S| a & [ Aa
Linked List Linked List 111 Abstract Data Type yilanie FafienlFiumnalumsanstoyand

U

Y
=

anwduiut ludnbagaeiiiosiu Taell Pointer d15us T ndeyadineldsgii 8.4

U

Start| > 2 ° y 4 ° > 8 NULL

51U 8.4 Linked List

@

1 9
s auaaIveyan gl 8.4 Taold Self-Referential Structure Tudnyzail
struct list_element {
int value ;
struct list_element *next ;

b
Tums Insert Yoyaas 1 lu Linked List s 1@ ludnuagaagili 8.5

Start

[ ]
L 2

2 *— — 4

[ ]
L 4
o

NULL]

517 8.5 Insert an element into Linked-list

& ~ & . Yo &
“If\ilﬁ’lﬁ’lll’lﬁﬂﬂlﬂulﬂu Function llﬂﬂ\?u

typedef struct list_element LIST_ELEMENT
void insert_element (LIST_ELEMENT *1list, LIST_ELEMENT *element, int position)
{

LIST_ELEMENT *tmp ;

tmp = (list + position)->next ;
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(list + position)->next = element ;
element->next = tmp ;

}
f1D14 18U Function d115UMIAY LIST ELEMENT

4 v v . LW s ¢ ) P . g & A
WenfSsuMeumsuanaveyanie Linked List AU8151565350A A7 924911 Linked List 9 194ion 1uns

U

a9y aA

3 o ' ' o o ' 2 3
Lﬂﬂﬂuﬁﬂ“ﬁ}’t‘)ll“ﬁll1ﬂﬂ’ﬂ LUAUUDAND ﬁgﬂ’f]ﬂﬂluﬂﬁi}ﬂﬂﬁﬂﬂﬁﬁ}ﬂyﬁ U DITINY D13 Lﬂuﬁ’u HagZaIueTn

9 [ Y a3 n g 1 4 4
JINVBUANDTY €] BYN Gl‘ViLﬂuﬁll’)ﬂﬁll“ulﬂﬂﬂ’ﬂﬂﬁﬁﬂﬁiiilﬂ1

Doubly Linked List

Y
Doubly Linked List i8nyaizAd 180 Linked List @190 UI#e911A31 Doubly Linked List 9231 Pointer %1184

Foyanountalenszli 8.6

4
®
4

NULL| 2

o | 4 » o | 8 |NULL

~

v
=

517 8.6 Doubly Linked List

8.8 union

4 ' 9 1
union Nﬁ)ﬂBmZﬂﬁ%}W structure L!@]ﬁ)ﬂ‘lﬁ!mzﬂﬁGlﬁlsf}Lﬁﬂﬂﬁluﬂu’Jﬂﬂ’ﬂlﬁh%ZﬁNﬂu Ty structure %Z%E]\Hﬁﬂ’ﬂvl’jj

[

) [ 1 a A ] J g
dmfunn q field 190 dunaliznouaie field Milu integer 2 field  faAavg19A 11Tl

struct rectangle ({
float width ;
float length ;
b

Tusunsuazinnsveaiien 8 Bytes dmiuiozafufinaves structure i (U7 8.8) 1A union wlfiloiily
wien s IR Famneanun 1 liawsatuiindeyaveausas field TunauAeaiuld union v
1 uns@in lifinnusnfudoniuiindwewdas field wioudu uazdosmssendamizeanus dau
union vzv0uiieR s lumisenui i ﬁuazjﬁummﬂnqaqmm field T4 union  3Uuvylums

3 LY g
declare union %xmﬁau structure Tﬂmﬂumm"lﬂu

union union_name {
field type field_name /* comment */
field type field_ name /* comment */

} variable_name ;
A20819 15U
union value {

long int i_value ; /* integer version of value */
float f_value ; /* floating version of value */

}
l o A o R v, I [ = [ a
vieanus ¥ lumstiuiingi_value uag £ value aziiludidoniu (U7 8.7)

width
i_value /f _value

length

511 8.7 value Union Layout 2

511 8.8 rectangle Structure Layout

Y VoA (3 i 9 .
MNI0819N 8.7 : gl’)f]ﬂ']\?ﬂ']ﬁﬁlﬁlf union
#include <stdio.h>
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union value {

long int i_value ; /* integer version of value */
float f_value ; /* floating version of value */
} data ;
int i ; /* Random integer */
float £ ; /* Random floating-point number */

int main ()

{
data.f_value = 5.0 ;
data.i_value = 3
i = data.i_value
f = data.f_value /* not legal, will generate unexpected results */
data.f_value = 5. ;/* put something in f_value/clobber i_value */
i = data.i_value ; /* not legal, will generate unexpected results */
return 0;

/* data.f_value overwritten */
/* legal */

U1 e ~e N

}
8.9 enum Type

' o v o ! o ) {0 o
enum type 6001910 enumerated data type gneonuuudmsudlsnuindeyanisauiing  Tagez

U

Y a = 1 @ 14 o U 1 Y a3
8199999110915 1A8 name (tag)  wazaeu lwassremruamvesunas tag 1iuay integer lao

= o v @ i 1 @ o 4 ° ' o o @ g
Foanudny dredraru ulu 1 dday w19 #define Tumsmmuaadmsy week day #ail

#define week_day int /* define the type for week_days */
#define SUNDAY O

#define MONDAY 1

#define TUESDAY 2

#define WEDNESDAY 3

#define THURSDAY 4

#define FRIDAY 5

#define SATURDAY 6

week_day today = TUESDAY ;

1< Slladtgld ] o Y |4§'9) 9y
51%$Hﬁu1ﬂ313ﬁuhﬂ31hq@ﬂ?ﬂu1ﬂ ﬁ1ﬁ1h15ﬂﬂ11ﬂﬁ$ﬂ?ﬂﬂ?1uqﬂIﬂﬂi%enunl@pe

enum week_day {SUNDAY, MONDAY, TUESDAY, WEDNESDAY, THURSDAY,
FRIDAY, SATURDAY} ;
enum week_day today = TUESDAY ;

& o & 3 o X
sUnpu 1 lums 19 enum aziiludail
enum enum-name { tag-1l, tag-2, . . . } variable-name

A o " A X y &
MilPUNY structure 151811150 1AW enum-name Y30 variable-name M3 declare 18 014 tag wl¥lu

' ) a Y o o v a '
NI1TDIUAN Wﬂiﬂﬂﬂﬂﬁﬂ%gﬂuﬁﬂﬂﬂ?ﬂﬂ?ﬂﬂyiﬂ3WNW1W@

= % o o 1 o A I 3
AoA15zMINLIUDI enum type Ain C dzTnan1veIANINgN declare 1WTuDY enum 1iiu o

Y
declaration  $129819@0 11 91AA Error 143 Compile
today = 5 ; /* 5 is not a week_day */

= % ' ' o 3| 4
%hlﬁﬂﬂﬁZﬂWTﬁﬁimﬂienunlﬁﬂqwﬁiuiiﬂi%ﬁ1mﬂﬂﬂ3uﬂiuﬂllmnunlﬂﬂindex%ﬂﬂﬂ?ﬁﬁﬁﬂﬁ
enum week_day today = TUESDAY ;

char day_names[7][] = {
"Sunday", "Monday", "Tuesday", "Wednesday", "Thursday",
"Friday", "Saturday" } ;

/* The following line generates a warning because today is not an
integer */
printf ("Today is %s\n", day_names|[todayl) ;

v Aa 2 2 o W 9 v 7 o g .
lumsuatymninaduil emnsaild lasuenlvney lwaesannuvunouesdnls today 1 integer

1 = a o I [ o @ 1 g
na1Ae 1y Type Conversion 1asuwiinveadiuils today 191114 integer Aa1lse Tonsaane la/i
printf ("Today is %s\n", day_names][ (int)today]l) ;

8.10 AIAUHUNIIVUGI (Advanced Operator)

Bitwise operator
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R Ao q ¥ o g g o v 9

maralsemanianmldnm ¢ gadaillu Low-Level Language fmsizansadamsnuveyaly

a A Q @ I . Y &2 A ! . . . o " 1 Y I
aouiumes i uavguassludnuazilv bit 18 #us1i5en1 Bitwise Operation  oARI9819 15U BTy
. o ' ' . < ' o v 2 . o . ,
int Taem211) 137192811471 32 bits (4 Bytes) Wua1voadumsdniu ualu Bitwise operator 1519211mM301%
g =] Y1 d o Ad a o ' ° ' ' ° 3
andlu bit Fazldaauilu 32 a1 ndludaszaeny  adulumsmuia sgay lumsulinaysiIudy
& o ' Y o 2 o 9 Y ¥ . o '
Ml agshimsuanavesauissiuau Fehlddedldavemn bit inlslumsdan uamsuinayly

.. . ° L . 1o ] LA o '
Bitwise Operation 9111115070 Bit @ Bit 1aelaiA1719791 bit 01 9 31T uediels

IAUHUMS ANNHINE e

& Bitwise and a&b

| Bitwise or alb

" Bitwise exclusive or a”b

~ One’s Complement ~a

<< Shift left a<<2 (1N a * 4)

>> Shift right a>>3 (IMNU a/8)

waild
Bitl Bit2 Bitl & Bit2 Bitl | Bit2 ~Bitl Bitl ~ Bit2

0 0 0 0 1 0
0 1 0 1 1 1
1 0 0 1 0 1
1 1 1 1 0 0

f20e4 : AUYATH a = 0x45, b= 0x71
a&b=0x41 a|b=0x75 a’b = 0x34
~a=0xBA a<<1=0x8A a>>2=0xl11

feenan 8.8 : Moeams lF@Iduiiumsuuua (bitwise operator)

#include <stdio.h>

int main()

{
char cl, c2 ;
cl = 0x45 ;/* represent character by hexadecimal number */
c2 = 0x71 ;/* represent character by hexadecimal number */
printf ("Result of %#X & $#X = %$#X \n", cl, c2, cl & c2) ;
printf ("Result of %#X | $#X = %$#X \n", cl, c2, cl | c2) ;
printf ("Result of %#X ~ $#X = %$#X \n", cl, c2, cl *~ c2) ;
printf ("Result of ~%$#X = $#X \n", cl, ~cl) ;
printf ("Result of %#X << 1 = $#X\n", cl, cl << 1) ;
printf ("Result of %#X >> 2 = $#X\n", cl, cl >> 2) ;
return 0;

}
wam3ssulysunsu

Result of 0X45 & 0X71 0x41
Result of 0X45 | 0X71 = 0X75
Result of 0X45 ~ 0X71 = 0X34
Result of ~0X45 = OXFFFFFFBA
Result of 0X45 << 1 = 0X8A
Result of 0X45 >> 2 = 0X11

f208147 8.9 : AIDH1LFAINNVUANANTEHINAIAUHUMT & N1 &&
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#include <stdio.h>
int main ()
{

int i1, i2 ; /* two random integers */
il = 4 ;
i2 = 2 ; /* set values */
/* Nice way of writing the conditional */
if ((il !'= 0) && (i2 '= 0))
printf ("Both are not zero #1\n") ;

/* shorthand way of doing the same thing */
if (i1 && 1i2)
printf ("Both are not zero #2\n") ;
/* Incorrect use of bitwise and resulting in an error */
if (i1 & 12)
printf ("Both are not zero #3\n")
return 0;

—

o 7 d’l 2 n‘ v a
A mamiuiﬂmﬂmu Z‘NLﬂG‘]Na‘Vlhlﬂ uazwmimmmﬂ
, (comma) Operator

' ~ o & v o ' ' 2
Comma Operator %38 15 1emns0lend sz Teamdailu group 18 fadiedane Ui
if (total > 0) {
printf ("You owe nothing\n") ;
total = 0 ;
}
sesoweuluanyueail
if (total > 0)
printf ("You owe nothing\n") , total = 0 ;

o 4 I = A A A A v g oA
Tagm 1l s1arsezldnseananeradndlnm ({}) unumsld Comma Operator Tiiiaansalieunniunly

e

9 4

Comma Operator at1uiuiszTominde ludszlon for n3diidesnslFdunlslumsaruqumssihan

A
AN 1 aadreeg1ase 1il

for (two = 0, three = 0 ;
two < 10 ;
two += 2, three += 3)
printf ("$d %d\n", two, three) ;

nuiielnyia

v 9
1. INDUAIDINNYINY Structure @m"lﬂu

struct movie {
int id ;
char typel[30] ;
char name[30] ;
intt year ;
o
o o A 2 YA o s @
a) %Qﬂ1ﬂ1ﬁﬂ§$ﬂ1ﬁ§l’mﬂiﬂlﬂu structure HUUU Iﬂﬂiﬁﬂ"]ﬁﬁ]’ﬂ tmp L!ﬁ$ﬂ1ﬂ1iﬂ§$ﬂ1ﬂﬂﬁlﬁﬂﬂlﬂi Structure
Y '
uuuil Adlszeuld 100 49 uaz e list
v

Fa
b) VDNANVDN sizeof(struct animal), sizeof(tmp) L0 sizeof(list[0].name) NIU ﬁuagmiﬁ’ 3115 int 1 62 3

4
e 4 lud
4
¢) WUAANTMIMUUAMVDA field Tu tmp I iandadl id : 5, type : Comedy, name : The Parent Trap, year :
1998
= do Aq Yo [ ' g
d) ﬁ]Qlﬂlﬂuﬂ\iﬂ%uﬂﬁl"]ﬁﬁWﬂﬁUﬂJﬂT’UﬁN field 1“ Structure HUVU
9
e) mwﬂuﬁaﬁﬁﬁut’?m%uﬁmmmm field 114 Structure LUDU

Y
2. wwentdenanainluldans 11/l

struct wreck {
char* flotsam ;
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char* jetsam ;

int number_of_crew_saved ;
} wreckl ;
flotsam = "a cracked flower pot"
jetsam = "two Persian carpets"

Y
3. vavenveranainluldaaas 11

typedef struct book {
char title[25] ;
char author[50] ;
char isbn[1l1l] ;
char date_of_publication[8] ;
float price ;
} BOOK books[200] ;

£
4. asinsannlfade liil gndeanse lu

typedef struct {
char typel[20] ;
char composer([50] ;
char name[50] ;
int year ;
int number ;
} composition ;
composition brahml =
{ "Instrumental", "Johannes Brahms", "Piano Sonata No.l1l" } ;

=2 o & o o 9 a9 A lds! YA 1 Y < 9 A
5. msumdsdmsuai wiadeyavtialvuauin Tagldsen sudent dara vozliamnsanudeyae
a o v A S Aa Y v Aqyd o A S A Yqg Y a 9 A o o
giduu Audeuilina uazeigld Tasludmnlfinuiuwdonihinag Tildstiadoya date Ni1Msimua
v 2
Taefdane 11l

typedef struct {
int day ;

int month ;
int year ;
} date ;

= @ ) @ J Y Yo d
6. VeUNINTUAMSTVLAAIA10Y field 1U student data Tudo 6 Taglimvua Argument ¥oIWINFU
I . =4 { a 9
iilu Pointer N¥ I nwiiadoya swdent_data
= o & o v o a 9 a 12q 9o o 1 o a 9
7. awRsuMdIdmTumruatinuuesveyarsiialvinlosdmivununvesuIumten
= Jdo o [ o a g 1 d’l Yo 1 I Aq ¥ !
8. WFeuleanFudmsumuIns I gouae 1UH Tasli5ua1 Argument 110 Structure N1FnuUAL
[J a g Ao a 9
INUITFIFoUNM Ut ude 7
9 @ o a g o
® add c MNTUVINUIUFIFDU 2 11U
® sub c MMSuMUIUNAALURITIUIUTITOU
® mul_c dmsufMuIunaguUeIIMTIEeL
® div c AmSumuIuNaITUeIIuIUTH o
9 [ ) a g
® read ¢ AMTUTUMNUIUFILDU
. 9 o ' o a 9
® print_¢ MUTUUAAIAMIIUIUFILOU
® abs c MMTUMUIUNIA | ¢ |
o v o ' ¢ I o a 9
® cxp cdmMTUMUINKIAT & 1a ¢ iTudmruFeton
® sqrt c G1MTUMUINUKIAT Square Root V4 ¢
¥ o Ax  aa Y 9 P X
9. 938319 Structure d11FULEAIYA Tu Space Wi 3 UA udradreianFuae 1

® distance MHFUAMUIVNITZHZHINTENINA 2 99
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13.
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15.

16.
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° v o v I A 9 ..
® Jength AMITUAUIUNIANNGIIVDY Vector ov Tagl¥ o Lﬂui]mimu (Origin 130 (0,0,0))
< &
waz vithugalaganiialy Space
® dot M5 UAIUIN Dot Product U84 Vector ov NU ow
® Cross d115UA1UIY Cross Product Y94 Vector ov N1 ow
® angle MNSUAUIVYUITHIN Vector ov N ow
v v = 3 v v . Y =
9314 structure @519 Data Structure NeIFAAUTDYALTAIIATIAT 19V Directory  AIMATDUTHY
T1s5un5u9AM3 LU Directory
= 9 [ . . A o I
U TUsunIud I UMUIVUNADIN AV g 1ASHI Inverse Matrix Y09 Matrix NTA1/5znouily
IUIUFIHU
= ) o < 9 A 1% A ] A A [} 4 [ S v Aa I Y
Weou Tusunsudmsunudoyanernuimon 1wy o Nog twes Insawn Juna Wudu
v o 9 o Y Y . . 4 Y ' A 9
varhdeyalunuudniade 12 Tdeglugi Linked-list tio 1dhwaomainursoaudoya
= o [ < 9 A v W @ 1
@eouTsunsudmsvinudeyamenuisdanie o Tulszmealng
= ) o < 9 A [ =3 @ [ 9 v A A a [ a
Wou TsunsudmsunudoyaneInunamsiE suueIn1ed 0Usznouae 31 a9, 1839, Hiena
d' Y = d'd
insan 1@, mamsdAnunEeu
= o v o & = v v a A a o A a
Reouldsunsudmsudanuuazianinsaey Flseneunle sHaI, ¥03, I, NAUTV-@n,

7Y Y =)
DINTYNTDU, OUTYU
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