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struct ratio {
long num;
long den;
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struct ratio {
long num;
long den;
}X Y, 2P = &
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X.num = 1;
x.den= 3;
y.den = -2;
y.den = 5;
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printf ("Numerator = %ld\n", p->num);
printf ("Denominator = %ld\n", p->den);
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z.num = x.num * y.den + x.den * y.num;
z.den = x.den * y.den;
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struct complex {
double Re;
double Im;

3

a [

o/ 1 2 % ?:/ dl 1 dld ¥ -&J
@Wﬂﬁ]"}'ﬂﬁl%‘ﬂ]‘ﬂ\‘lLLU‘]J?J@?;IJ@IF‘W?\‘]@?’]\W]\‘]@@\WIN’]Miﬂ L‘i’ﬂﬁ]“ﬂﬂﬂﬂ@ﬂ’]‘ﬁﬂ‘lﬂ HULLIRHANRIIULAEIINUY

tuAdnazseslddayaaniniiuuudoyamlouiumintu s

windw wsiatinglafiany Aldldandnas
o/ dl

fannsnldideyaanndnnduuudeyaunnsneiuld daettdu drdesnsdnfivdeyaiieaaiud

Da

1 1 a ' 1 e A = o c A A A 1
BUVENLAANATN mlﬂumammmmumﬁﬂmmg Wraa1AarlNNILad INgANY %um@m@im

A 1 a c @ A A & a ¥ d‘ o dl 1 1 Aw
AN ‘m@muﬂummmmimﬂﬂﬂmmmme@um ﬂJ@H@LﬂHQﬂUW@EﬂJ@\‘]‘Uﬁﬁ@Lﬁ@’]uﬂ@tﬂ‘j‘zﬂ‘ﬂ‘u

3

'
° -

v A o A aa i o o N ea @ A A o
ﬂr.]ﬁlm‘ﬂsll@\‘]ﬁﬂﬁ“l_l LaSNagne ﬁm@iﬂ LU@ﬁW?ﬂWW LL@MV]@EJ‘U@\TN?U@'\Vﬁﬂiﬂ?ﬂm‘ﬂﬂL@ﬂm?@uﬂﬂ?@@LN@

u

struct person {
char name[40];
char address[255];
char phone[16];
char email[30];
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struct list {
int key;
void *data;

struct list *next;
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struct person {
char name[40];
char address[255];
char phone[16];
char email[30];
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struct person_list {
int key;
struct person data;
struct person_list *next;
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struct  structure_name {

data_type 1 member_namey ;
data_type 2 member_namey;
data_type 3 member_namegs;
data_type N member_nameyj;

} variable_list ;
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struct {
char *name;
char **args;
} progCmdLine;
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[* Structure Definition */
struct struct_type {

intx,y;
}

/* Function Declaration */
func(int, int);
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struct struct_type {
int x, y;
%

/* Function Declaration */
func(int, int);
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void funcl()

struct complex {
double Re;
double Im;

}XY;

x.Re =y.Re =1.0;
x.Im=y.Im = 1.0;

}

Wiaueuu

void func2()

struct complex {
float Re;
float Im;

}XY;

x.Re =y.Re =1.0;
x.Im=y.Im = 1.0;

}
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struct node {
char *str;
struct node *next;

¥
typedef struct node Node;
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Node list, *plist;
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typedef struct node Node;
struct node {

char *str;
Node *next;
J»
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typedef struct node {
char *str;
struct node *next;
} Node;
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typedef struct node {
char *str;
Node *next;
} Node;
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typedef struct node {
char *str;
struct node *next;
} node;
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structure _variable . member_name
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structure_pointer -> member_name
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(* structure_pointer) . member_name
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AnFusnaginglaaasg

struct person {
char name[40];
char address[255];
char phone[16];
char email[30];

3

struct person_list {
int key;
struct person data;
struct person_list *next;
} item;

Tunselid item  uFquwilsuuy struct person_list WAZLINANNITD T UINATA N TLRANT NG
avfa LN LAFaT

item.key

item.data

item.next
item.data.name
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item.data.address
item.data.phone
item.data.email
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item.data.address
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item.next = &item;
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item
*(item.next)
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item.data.name

(*(item.next)).data.name

item.next->data.name

(*((*(item.next)).next)).data.name
(*(item.next->next)).data.name
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#include <stdio.h>
#include <string.h>

struct person {
char name[40];
char address[255];
char phone[16];
char email[30];
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I3

struct person_list {
int key;
struct person data;
struct person_list *next;

} item;

int main()
item.next = &item;
strcpy (item.data.name, "Mr. C");
printf("%s\n", item.data.name);
printf("%s\n",(*item.next).data.name);
printf("%s\n", item.next->data.name);
printf("%s\n",(*((*item.next).next)).data.name);
printf("%s\n",(*item.next->next).data.name);
return O;

}
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&structure _variable
&structure _variable . member_name

o

Tuussvinusnifunisuegvesdayasuie struct_variable Tuussvinnasaiunimnetaes
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#include <stdio.h>

struct complex {

double Re;
double Im;

3

int main()
struct complex ¢ ={1.0,-2.0};
printf("Address of ¢ = %p\n", &c);
printf("Address of c.Re = %p\n", &(c.Re));
printf("Address of c.Im = %p\n", &(c.Im));
return O;

}

ANALNNIBINANIIN KRt TNTN

Address of ¢c = 21BE
Address of c.Re = 21BE
Address of c.Im = 21C6

o

Aziiulidn vunamanegresouls ¢ uaTaNI@NAILIN c.Re  HAWYINAUW AWiU Nagaasdayasn
= A v o % e ¢ o v =
uwsnaaiflunagaealnsaing uay esanauingesdayauuy double HAviniyL 8 lusf Autiwgnas

o '

agllidn deyaanndinsaiaas cim Asaginseiull daaindayaan@ndousniuieg

a

8.1.5 NNIAAMNANENAUA MTLTaYATATIAT

W ldudeldioudsunulnseairsuazdasnisminsea Gusuliundeyaaundnusazsall

WFaNTU 13104 NN 18 lunuadAtafuN1Las I F LA s AnsAN1a9a0 el MU B19FRINITRA

Y o

ij 1 QI ¥ b4 1o . < O -111
FaANEFNAWliLNFauL e x y WA z LU struct ratio i HAa

struct ratio {
long num;
long den;

h

struct ratiox ={ 1, 3},
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1};

&X;

-2,
0,
struct I'atIO =

viraldlewlud ladlu

struct ratio {
long num;
long den;
} x={1,3}, y={-2,5}, z={0,1}, *p = &x;

| o | a a I o o v Yo
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8.1.6 N1InauIALeIleyalasaaing

N1IMITUIANUREANAN T B Y Z\]Iﬁﬁ\m?’]\iﬁl@\‘m’]ﬂﬁ arusanlalaenisizanldlaidesis

\AB7 sizeof %wﬂﬁmmmm&mmmmm@mH@mmmﬂmmﬁuﬁwumslumif;mmium Gin)!
sizeof(  structure_variable )
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#include <stdio.h>

struct person {
char name[40];
char address[255];
char phone[16];
char email[30];

struct person_list {
int key;
struct person data;
struct person_list *next;
} item;

int main()

struct person_list List;
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printf("Size of 'struct person_list'= %3d bytes\n",
sizeof(List));

printf("Size of member 'key'= %3d bytes\n",
sizeof(List.key));

printf("Size of member 'data'= %3d bytes\n",
sizeof(List.data));

printf("Size of member 'next'= %3d bytes\n",
sizeof(List.next));

printf("Size of 'struct person'= %d bytes\n",
sizeof(struct person));

return O;
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struct record {

int key;
char *str;
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struct record func(const struct record copy)

{
}

return copy;
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#include <stdio.h>

struct record {

int key;
char *str;
3
int main()
struct record x = {10,"Hello World!"};
printf("%s", func(x).str);
return O;
}
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func(x).str
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wilsdaenuae (|Wuy) Annlamal

int main()

struct record x = {10,"Hello World!"};
struct record y;

y = func(x);
printf("%s", y.str);
return O;

}
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typedef struct record {
int key;
char block _1[512];
char block_2[512];
} Record,;
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Record funcl(Record s)

{
s.key++;
return s;
}
Record *func2(Record *s)
{
s->key++;
return s;
}
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struct person_list {
int key;
struct person_list *next;

struct person {
char name[40];
char address[255];
char phone[16];
char email[30];

} data;

}item;
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#define MAX_SIZE 100

struct ratio {
long num;
long den;
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int i;
struct ratio table[MAX_SIZE];

¥
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for(i=0; i < MAX_SIZE; i++)
{
table[il.num = 1;
table[i].den = (i+1);
}
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const int max_size = 100;
struct ratio *table;

table = (struct ratio *)
malloc(sizeof(struct ratio) * max_size);
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struct record {
int key;
char *str;
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void ShellSort (int a[], const int n)

{
register int i, j;
int gap, tmp;
for (gap =n/2; gap > 0; gap /= 2)
for (i=gap; i < n; i++)
tmp = ali];
for (j=i-gap; j>=0 && afj] > tmp; j-=gap)
afj+gap] = al[j];
afj+gap] = tmp;
}
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void ShellSort
( void *array,
const unsigned int size,
const unsigned int n,
int (*is_greater)(void *, void *) )

{
register inti, j;
int gap;
char *tmp = (char *)malloc(size);
char *a = (char *)array;
for (gap =n/2; gap > 0; gap /= 2)
for (i=gap;i<n;i+t+)
memcpy((void *)tmp,
(void *)(a + i*size), size);
for (j=i-gap; j>=0; j-=gap)
if(is_greater((void *)(a+j*size), tmp))
memcpy((void *)(a + (j+gap)*size),
(void *)(a + j*size), size);
else
break;
memcpy((void *)(a + (j+gap)*size),
(void *)tmp, size);
}
free(tmp);
}

Heriduil wnannsnldlunisGasdeyaresenfisdlaild Tneldauegivuuuresdayaanndn win

A1ATy Aa latazFan lEaidull azfastouieiduinldunsnsau s udayausas fanau
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patiy duasiesnigasld AefduluntsBasdayanidulasaine wiidesaiedstdunldlunng

Whrauiauszudnedeyanidulasea¥is i Taseads struct record

int structCompare(void *s1, void *s2)

{

struct record {
int key;
char *str;

}*pl, *p2;
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pl = (struct record *)s1,
p2 = (struct record *)s2;
return (pl->key > p2->key);

Warfdu  structCompare() azvnmafsauiaudeysaniinge key vevdayauuulasaaingi
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struct record windunsznng luiefduazinisudasnuu i unasimasiuy  struct
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int intCompare(void *s1, void *s2)

return (*(int *)s1 > *(int *)s2);
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#include <stdio.h>
#include <string.h>
#include <malloc.h>

int main()

/** Function Prototypes **/
int intCompare (void *, void *);
int structCompare (void *, void *);

void ShellSort (
void *,
const unsigned int,
const unsigned int,
int (*is_greater)(void *, void *)

[** Variable Declarations and Initializations **/
struct record {

int key;

char *str;
ya[101={

{5, "Five"} {3, "Three"},{7, "Seven"},
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{6, "Six'}{2, "Two"}{4, "Four},
{1, "One"},{10, "Ten"},{8, "Eight"},

{9, "Nine"}
3
int b[10] = {5,3,7,6,2,4,1,10,8,9};
register int i;

[** Programm Statements **/
ShellSort ((void *)a, sizeof(struct record),
10, structCompare);
for(i=0; i < 10; i++)
printf("%s ", a[i].str);
printf("\n");

ShellSort ((void *)b, sizeof(int),
10, intCompare);
for(i=0; i < 10; i++)
printf("%d ", bl[i]);
printf("\n");

return O;

nan19nIRTasilaung

One Two Three Four Five Six Seven Eight Nine Ten
12345678910

azwiuladn 3nannsaldilandu  ShellSort() Iriuenfistuanegiuuy  lidrazifuendistdaey
o . & s o Y ~ : > Iy co A ~ |
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Tulilsunsnsioeenel i ldtanulassa¥suazudald dowdsnfuuudeyanininseaing  struct

record  uazdsliRnsaAERAuliundayaandnaeslaseaiieluenfisdlinfasiunisudald

struct record {
int key;
char *str;

taf10]={
{5,"Five"},{3,"Three"},{7,"Seven"},
{6, "Six"},{2, "Two"},{4, "Four"},
{1, "One"},{10, "Ten"},{8,"Eight"},
{9,"Nine"}
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typedef struct record {

int key;
char str[512];
} Record;

aa o 2% 6 o/ 3 v a a dg( A k73 6 6 e o v
Aansanulasldileiduanusaniauldllss@ninimainiy Aenisldenfisdaaaneeiiinafidnun

| = o A 1 ¥ | o A 1 ¥ dl 1 Ql dd‘?}
T8 LACHNNITAAUNTENIWARYALANTAT (wmmm"lmy) UaUNGA IﬂﬁLﬁlW’]iﬁ@ﬂ%ﬂﬂ\ﬂ%ﬂiMWﬂmﬂ@

! o 6 6 = 1 ] b4 dl | % % &
HLANSAIUBINNTLTE array N‘LIMW@SLMQ_J bi1d mmﬂ@mLﬂu‘immmwmmumm@ﬂum

void ShellSort
( void *array,
const unsigned int size,
const unsigned int n,
int (*is_greater)(void *, void *)

register int i, j;

int index, gap;

char *tmp;

char *a = (char *)array;

char **ptr = (char **)malloc(n * sizeof(char *));
char *copy = (char *)malloc(size);
int *rank = (int *)malloc(n * sizeof(int));

for Ii=0;i<n;it+)
ptr[i] = (char *)(a + i*size);

for (gap =n/2; gap > 0; gap /= 2)
for (i=gap;i<n;i+t+)

tmp = ptr[i];
for (j=i-gap; j>=0; j-=gap)
{

if(is_greater((void *)ptr[j],(void *)tmp))
ptrj+gap] = ptrj];

else
break;

}
ptr[j+gap] = tmp;
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for (iI=0; (i<n); i++) {
rank[i] = (int)(ptr[i] - a)/ size;

}

for(1=0;i<n;i++) {

if(rank(i] != i)
{

}
}

index = rank{i];
rank[i] = i;
memcpy((void *)copy,
(void *)ptr[index], size);
memcpy((void *)ptr[index],
(void *)ptrli], size);
memcpy/((void *)ptr[i],
(void *)copy, size);

for (j=i+1; ] < n; j++)
if (rank[j]== 1) break;
ranklj] = index;

free(copy); free(rank); free(ptr);

}
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5%
o

. v 1 o '8 6
(vredeyauuula) usazdalueniise

for(i=0;i<n;i++){

P

tr[i] = (char *)(a + i*size);
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ptr

B

ptr[O] | ptr[1]| ptr[2] | ptr{3] | ptr{4] | ptr[5] | ptr[6] | ptr[/]
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ptr

R

ptr[0] | ptr{1] | ptr[2] | ptr[3] | ptr[4] | ptr[5] | ptr[6] | ptr[7]
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ptr

L ptr[O] [ ptr[1]| ptr[2] | ptr[3] | ptr[4] | ptr[5] | ptr[6] | ptr[7]
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o
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array %mm@glumwuﬂm) ﬂﬂuuﬂ’]ﬂiﬂﬁﬁl‘ﬂﬁﬁj@iﬂ‘ﬂ’]ﬂ?ﬂ array "’Q\‘W]’]iﬂ‘ﬂil’]\‘]?'}ﬁﬁ') ‘ljﬂa_,IM’WI
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for(i=0; (i < n); i++)
rank][i] = (int)(ptr[i] - a)/ size;
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aid = ¥ | % c '8 . 1 o dsj o O 1 d‘ ¥ i’,
AniinnsEeedayaludaauanuds weehned pir]  udazsivasdlldeiuniangnsies anidu
L?ﬂﬁLﬁuiﬂugﬂmﬂq@ﬁ'fLiﬁ rank U rank[0] HANWNAL 2 UN1EANNGN  array[rank[O]]
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Foatieralll av@suldsunsndaasing Ananunsoinasnisllseynsld @anllsunsuduiv
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struct score_record {

char studentID[8];
float math;
float physics;

.

¥
o

dusialias nreaFrefertdn Aldlunisfrauinaussudieteyalasaing lnaiansnainaz L

AU TULFAAZAT WAZATMINIIN ATNANAL

int mathCompare(void *s1, void *s2)

{
struct score_record *pl, *p2;
pl = (struct score_record *)s1;
p2 = (struct score_record *)s2;
return (pl->math > p2->math);
}
int physicsCompare(void *s1, void *s2)
{
struct score_record *pl, *p2;
pl = (struct score_record *)s1;
p2 = (struct score_record *)s2;
return (p1->physics > p2->physics);
}

int totalCompare(void *s1, void *s2)

8-28



' = a
@N@ﬂ’]ﬁ‘L“ﬂﬂuIﬂi‘LLﬂi‘Nﬂ’]H’Vﬂ

{
struct score_record *pl, *p2;
pl = (struct score_record *)s1;
p2 = (struct score_record *)s2;
return (pl->math + pl->physics
> p2->math + p2->physics);
}

Lﬁ@ﬁmmmalﬁtﬁuﬁ%v‘hmu@chﬂémj 19719 NANTUNAD LA L UUAA LRI N AN LARLAY VN

o

1 Tnuauymdn AAetfluenfise Table] A3l

#include <stdio.h>
#include <string.h>
#include <malloc.h>

struct score_record Table[] ={

{"'u381023", 32.5, 40.0}, {"'u381034", 27.0, 41.0},
{"'u381026", 18.5, 22.5}, {"'u381133", 33.0, 31.5},
{"'u381140", 42.5, 29.0}, {"'u381009", 26.5, 37.5},
{"'u381085", 26.5, 30.5}, {"'u381077", 35.0, 27.5},
{"'u381055", 38.5, 43.0}, {'u381049", 43.0, 45.5}

I

int main()

{

inti;

extern void ShellSort( void *,
const unsigned int, const unsigned int,
int (*is_greater)(void *, void *));

ShellSort((void *)Table,
sizeof(struct score_record), 10,

mathCompare);
printf("'+--------------- +\n");
printf("| MATHEMATICS |\n");
printf("'+--------------- +\n");

for(i=0; i < 10; i++)
printf("%s %5.1\n",
Table[i].studentID, Table[i].math);

ShellSort((void *)Table,
sizeof(struct score_record),10,
physicsCompare);

printf("+ ------------ +\n");
printf(*| PHYSICS [\n");
printf("+ ------------ +\n");

for(i=0; i < 10; i++)
printf("%s %5.1\n",
Table[i].studentID, Table[i].physics);
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ShellSort((void *)Table,
sizeof(struct score_record),
10, totalCompare);

T (S S— An;
printf("| TOTAL SCORE |\n");
T — An;

for(i=0; i < 10; i++)
printf("%s %5.1f\n", Table[i].studentID,
Table[il.math + Table[i].physics);
return O;

8.1.12 afisslunalpsadrantandnidunassiimasa iy daflaridu

Tuviadiall dunaseudn iWunisandoetnanisldnuaesenfisdnideyauuuiasaire daiu
Tnssadefiddayaaundnduiadunesline Fwmiufefu fethaty Functionstruct e

19417985 19NNT0YAaNTNA0960 A8 command AT Function  ANNANAL

typedef void * DataPointer;

typedef struct {
char *command,
void (* Function)(DataPointer);

} FunctionStruct;

Cx 1 o

a <A ¥ aids/ | .
BUIAITNAA NAB m%mwmﬁ"lﬂugﬂmmmmwmmﬂ@memmmmu FunctionStruct Ingl

1 i
4

vinutifiu Look-Up Table Tuinuesiidn infigaresadeamduiaridu aguaia-sa Ineidewdlu

:I/ % 6o o = a g A o = ¥ o nl/ < o |di
AURAUIN W@mjunnma:mgﬂLLum@qwq@mmemmuﬂu L’)@W’QZL?EIT]SLT?]']@\‘ISLW'ILﬁ"mﬂ'muﬁLLﬂT@

gesiaidy  (lugdresaradnusy)  wardayadmduidunisdwmasiasinuldteidulaadferidu
Execute()

void Execute(char *command, DataPointer data_ptr);

| 1
A

dusaafiunng WetdullazAumandslunnae Table]  TasanAasianninualnanimlnas

= o QI/ dld 1 Zj/ Y v @6 ¥ a o dl
command U]/ L‘]_l?‘EIULV]EI‘LIﬂ‘LI?’W;Iﬂ’]‘j‘ N1RAINN @NGLMGIW?W\‘]VNMNG] fAuwLA WEanieidunung

ANl UAINAFaIN1? A INWLANEN Faen19A lELae nadlsanannlsineny
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#include <stdio.h>
#include <string.h>

typedef void * DataPointer;

[** Structure Declaration **/
typedef struct {
char *command;
void (* Function)(DataPointer);

} FunctionStruct;

[** Function Prototypes **/

void routine_1 (DataPointer);
void routine_2 (DataPointer);
void routine_3 (DataPointer);

[** Variable Declaration **/
static FunctionStruct TableOfCommands][] =

{"DO_ROUTINE_1", routine_1},
{"'DO_ROUTINE_2", routine_2},
{"DO_ROUTINE_3", routine_3},
{NULL, NULL} /* NULL terminated */

3
void routine_1(DataPointer pointer)
{
struct intern_struct {
int X;
} *ptr = (struct intern_struct *) pointer;
if (ptr'=NULL)
printf("%d\n", ptr->x);
}
void routine_2(DataPointer pointer)
{
struct intern_struct {
double x;
} *ptr = (struct intern_struct *) pointer;
if (ptr = NULL)
printf("%If\n", ptr->x);
}
void routine_3(DataPointer pointer)
{

struct intern_struct {
char *s;
} *ptr = (struct intern_struct *) pointer;

if (ptr = NULL)
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printf("%s\n", ptr->s);

void Execute(char *command, DataPointer data_ptr)
FunctionStruct *p;
for(p=TableOfCommands; p->command != NULL; p++)
if(strcmp(p->command, command)==0)

p->Function(data_ptr);
return ;

}

printf ("Unrecognized command\n");

int main()

struct int_struct {
int x;
} int_data = {501};

struct double_struct {
double x;
} dbl_data = {13.105};

struct string_struct {
char *message;
} str_data = {"Hello World!"};

Execute("DO_ROUTINE_1", (DataPointer)&int_data);
Execute("DO_ROUTINE_2", (DataPointer)&dbl_data);
Execute("DO_ROUTINE_3", (DataPointer)&str_data);

str_data.message =
"Array of Structures with Pointers to Functions"”;
Execute("DO_ROUTINE_3", (DataPointer)&str_data);

[** Calling function as follows is illegal !!! **/
Execute("DO_ROUTINE_1", (DataPointer)&dbl_data);
Execute("DO_ROUTINE_2", (DataPointer)&int_data);

return O;

ANALNNNANIININ Wt NTN 1Tt

501
13.105000
Hello World!
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Array of Structures with Pointers to Functions
10486
0.000000

1
v v

Wsadanmadn dssiudmsimes 7lkigniewmuuuuiimdedasns fazldnanisinauitlign
Fad L
Execute("DO_ROUTINE_1", (DataPointer)&dbl_data);
Execute("DO_ROUTINE_2", (DataPointer)&int_data);

fimuaaan "DO_ROUTINE_1"  ustunianiwesndwiedagauuy double  unuiaziili

Wiy int  Anedda veelunnanauiu dnnvua@en "DO_ROUTINE_ 2" usun1sdmasi

1 =KX v . all @A a ] o o :I/ o & dl
DWNNUBYAUUL int unUNazduuuy double  ANATNHALIUAM  ASUUNANIININULRININTUN

[AnaINNIINIErinAdTiIaadaslignees

nsldauenfsdnivdeyauuulnssaiedviuiaennssinAndasine ludneozt inazldnuuay

y y o °o o . = v A4 a C
Tderuanlunisadie sautlannds sadugaunilsaasnisaiunrasnniaaasnedng

8.1.13 Anagen17ldenulasegdiquasnisiag Wit ld

a % = & ] o [ all o o a v dl [ 1
ANYFIN 191A BN UN SN mm‘ummflmmmﬂfmmmmmumsﬁﬂummmgiugﬁ

21091A794519 struct Complex Feflstluuy Liw

a

struct Complex {
double Re;
double Im;

ganvia MerfduninaadasiunisAuanaEedan [mu N1sUINaL Aos 119 FENINLATANUIULTIT DL

aa9rn 1wl uazsanDenI1sATUIIAIABUAING (Conjugate) ANANLINE LATANBITADNUATELAT

A1 wInageulng
dssieesnis@auieidumail waziuaWdudaiduninmgin dasainisainldidenldly

qatlszasdialyl  fazuiellsunsueandu avudau douusnaa Tddauia Complexh dqui

48478 Complex.c  waz@runanudulndniiulysunsuifnfinisFunldfandud1niuanunwds
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oy 11w lunsidaaatnell enazlvmadn testcmpl.c NQ@U?X@\W]@TM?LWI@@@QLL@XM?Q@Z\]@Uﬂ’]?

14
o ¥ =X

Fein Wi tun 1o as9au
1) lnlddau359 Complex.h
a 1 1 6 o/ 1 dl v 49( vV =
1319EIIUIINTILALIBREARANT] 11 FransRariFusnge Nerazaiaauld Tnedewlilugy

aeaieridulilslnlnd (Function Prototype) 7933 uuudayaduiuanuiwdsdan Complex il

sy nnelulnd Complex.h azilitlannsasallil

File name : Complex.h

#ifndef _COMPLEX_H
#define _COMPLEX_H

/* incomplete structure declaration */
typedef struct Complex *Complex;

[* Function Prototypes */

Complex clnit (double real_part, double imag_part);

void cAdd (const Complex a, const Complex b, Complex ret);
void cSub (const Complex a, const Complex b, Complex ret);
void cMul (const Complex a, const Complex b, Complex ret);
void cDiv (const Complex a, const Complex b, Complex ret);
void clnv (const Complex a, Complex ret);

void cConj(const Complex a, Complex ret);

double cAbs(const Complex a);

double cArg(const Complex a);

double getReal(const Complex a);
double getimag(const Complex a);

void cPrint (const Complex a, int digits);

#endif /* _COMPLEX_H */

Tsadanmdn e latenuuudeya Complex Mlfununuuuresweslinasfdmiulassairauy

struct Complex wial A nulasaadell  nstienningagdne  struct Complex PRl
naznlulwddausia Complex.c eilmprand1dnyas n1sdeussaziasmnaaiulnsea¥ieil

4 owvm  ave o - I S L -
wanannil galdinsliadaeamniidsaameslasann el Awedunisnsiageudn n1sunn
Inadausia Complex.h wanvzaed drilnsteuunlastia  COMPLEX Huda Aumieaanngn lu

o

dl & val | dglj rd” 1% o ?/ dll [ | o‘z%’ ¥
mmzmmmmfaﬂwm VLmei@ﬁul,u@uwmivmuum muum@ﬂmﬂumimmmmmnw@wmsﬁfau
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be

<

algnmunRaulalunisranngd i inanld  drdsluinisiauusiastl Alvanudianiuaslng

AUNINLVADNINNA ﬂqNﬂq?uﬁlqﬂJLLNIﬂﬁ'uLL@’) ﬂlﬁﬁlqﬂ"ﬂu[}’lﬂuuiﬂ
2) I dd9ufia Complex.c

Tunds astisnnuazairelaidusinenlaudelfidusuuunlulnddauia Complex.h 39399

HenlAgeasne struct Complex Ao

File name : Complex.c

#include <stdio.h>
#include <assert.h>
#include <malloc.h>
#include <math.h>
#include "Complex.h"

struct Complex {

double Re;
double Im;
3
Complex clnit (double real_part, double imag_part)
{
Complex new_c = (Complex)malloc(sizeof(struct Complex));
new_c->Re =real_part;
new_c->lm = imag_part;
return new_c;
}
void cPrint (const Complex a, int digits)
{
int n = (digits < 0 || digits > 10) ? 6 : digits;
char format[30];
assert(a);
if(@a->Im < 0) {
sprintf(format, "%%.%dlf - |%%.%dIf\n", n, n);
printf(format, a->Re, -(a->Im));
else {
sprintf(format, "%%.%dlIf + |%%.%dI\n", n, n);
printf(format, a->Re, a->Im);
}
void cAdd (const Complex a, const Complex b, Complex ret)
{

assert(a && b && ret);
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ret->Re = a->Re + b->Re;
ret->Im = a->Im + b->Im;

}
void cSub (const Complex a, const Complex b, Complex ret)
{
assert(a && b && ret);
ret->Re = a->Re - b->Re;
ret->Im = a->Im - b->Im;
}
void cMul (const Complex a, const Complex b, Complex ret)
{
assert(a && b && ret);
ret->Re = (a->Re * b->Re) - (a->Im * b->Im);
ret->Im = (a->Re * b->Im) + (a->Im * b->Re);
}
void clnv (const Complex a, Complex ret)
{
double div;
assert(a && ret);
div = (a->Re * a->Re) + (a->Im * a->Im);
ret->Re = a->Re / div;
ret->Im = -(a->Im) / div;
}
void cDiv (const Complex a, const Complex b, Complex ret)
{
struct Complex tmp;
Complex p = &tmp;
assert(a && b && ret);
cinv(b, p);
cMul(a, p, ret);
}

void cConj (const Complex a, Complex ret)
assert(a && ret);
ret->Re = a->Re;
ret->lm = -(a->Ilm);

}

double cAbs(const Complex a)
double re = a->Re, im = a->Im;

assert(a);
return sqrt(re*re + im*im);
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double cArg(const Complex a)

assert(a);
return atan2(a->Re, a->Im);
}
double getReal(const Complex a)
assert(a);
return a->Re;
}
double getimag(const Complex a)
assert(a);
return a->Im;

a1nNN1raF e dunNaanNsdasu 1 Il e assert()

assert(a && b && ret);

b

o

11N17A 9@ UNIRIADFURINITTU B9 AUATII1 WI9Rmas a b uazret  avfagiilunasd

wefuun Complex #ldlananlimefaud Uszlupfdedrouil araaz@aulualldidy
assert(al=NULL && b!=NULL && ret!=NULL);

N R S v o o =
uANaNaz e Wi ULAZNIZATA 191AITEUANLLILILIN

n1eafRaiFugmFLAMIIAI97 19aTRIENT Y AzeNABANINITIUNNARIRANARTN

agt/ladell Avuali a uay b warduaudedeula Al az@aulédn

a
b

Refa} + jim{ 4
Reft} + jim{ B

ANFUNITUINALIZUIN a waz b AN ldmuuannissiallil

a+b
a-b

Re{a} +Re{l}) + (Im{ & +m{ }p
Re{a} ~Re{B) + (Im{ & 4m{}p

LAZAIMIUNTAMLLAZ NS
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a [Ob = (Re{a} Re{l} — Im{a} Om{b})
+j(Refa} I{B Hm{ aRe{ }p

o : (Refo} - jim{B)
a+ b= Refa+ jimd D[Re{b}]zﬂlm{}j >

NNIIANABUAING ANANLINT uazAte M uFIea wauT T MnlAlag

a

= Refa} + jim{a =Re{h -In{ }a
jal = y [Refal]” +Im{ § ’
E arctan m{3 ), Refa} =0
Ua =[] e{ar}n
U T +arctan {3 ), Refa} <0
= efa}

o [ 1 o & dl = ¥ [ dl dla b4
AMNTUNITUIAIRITNILN R LW@WJ’]N@Z@QﬂL?W’Qﬁl{i‘ﬁlﬂiﬂﬁ\‘]ﬂﬂum’]W?Wg”l‘u‘ﬁ@ atan2() ‘VlLLEI"INi’J

134 <math.h> lun17AU90U4

3) Waduiuldsunsunnaey testempl.c

[ %

Amiunsldauieidusinenaiieau i liasi daetnedu sdaullsunsntinfuliluwi

¥

1DYA testcmpl.c

File name : testcmpl.c

#include "Complex.h"
int main()

Complex z1 = clnit(5,2),

z2 = clnit(-1,1),
z3 = clInit(0,0),
z4 = clnit(0,0);

cAdd(z1, z2, z3); cPrint(z3,3);
cSub(zl, z2, z3); cPrint(z3,3);
cMul(z1, z2, z3); cPrint(z3,3);
cDiv(z1, z2, z3); cPrint(z3,3);

cinv (z1, z3);
cMul (z1, z3, z4); cPrint(z4,3);

z1 = cInit(-4,3); cPrint(z1,3);
printf ("Abs(z1) = %.3I\n", cAbs(z1));
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printf ("Arg(z1) = %.3If deg\n",
180 * cArg(z1) /3.1415926);

return O;

melulnal e ldarnnsoudsld Aaudsuuy struct Complex  Wnanziflunuulaseairenluan

ugnd Tulnddouwia complexh 1 ladeislasea¥rell Tnaldlunsfisnuuuudeyadie Complex
typedef struct Complex *Complex;

usilAs9@sng struct Complex  Hazgniiannldluniands WwlWd complexc  agulddn Taseadne
4 & 1 9:/ dy v 1

struct Complex  azldlfiannznelulnd complex.c winiu  uaztiiludenseinisdeueas

Raaifaaiulanseadng struct Complex wezlunsiill Isunsunalulng testemple 1ilu

nsldanuaesieidudmiuaruiudedon  qailsvasduanae WseanisazuanIzndng “n1sai

Werfdu uar “neizenlddetdn uazinetlosiuilignasindaidfumatllld Tlgafaaiume

az BaArn9e9lAeaia struct Complex  w1AtldlanulAsaig struct Complex 13 lulng
Complex.c

pndanudn nisaFesilariduaiuniseasd iy WeariduduiuaurnineaiumaauuE
Haunie ldaiaauiy azgnulaailueeilianlén wasiiuliluadwesdeddy  Fauunaaaiugn w0
agyinnsudaiilavnielulid Complex.c iluasthantdnaudafvldlundeilaridu Wadld fasnis

g Harffusananaf iunannddauia Complex.h Wnluldsunsuldnaaamny
#include "Complex.h"

Weazldngud Aarfdumantl Hglunuiluedndls uazfarnnsoGunldilsiduninqntszasdnsias

¥

Asle anaininieanInallsunanide HlE azdasnivunsandn azlinanngiaassuniaat

a

lwalAngusuiatdumaiuluassasieidudans lsuazasnulanla  HanannadaasAunuaatl
lwaldndusuiarduninis@anldudn  Aaztinlddsznaudnduaaihanldnaasidsunsndouausa
Tlweafeldsunsunmsuanugnivazanisoineuld Aniudniuglduds Ind complexc  asly

anfludiadld dlaaFrepdaaaaieaiduiiigg

8-39



=) = =
@ufamimﬂﬂﬂﬂmmmww

8.2 %Lﬁﬂu (Union)

v a a 4‘ A = . dJ a o 2 % o
LULLRHATINANTUANUN AB ELLEU (Union) TeNAaNEUzAEIATNAFIS mmmu@m@mum

s aniduluizesaesnisdaivdeyaanndinudaz s

8.2.1 gtununistianuuazudsldsaud siifueiiew

union structure_name {

data_type 1 member_namey ;
data_type 2 member_namep;,
data_type 3 member_names;
data_type N member_namey;;

} variable_list ;

sduuunstisnnld paessunisFanld wazidndedeyaanndnaesyilauazmiouiuaesinsaaiing

NNUsznie Aaeeing n1stianug e o

union alpha {
int i;
char a;
h
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#include <stdio.h>
union alpha {
inti;
char a;
} global,
int main()

printf ("Size of union alpha = %d bytes\n",
sizeof(union alpha));

printf (" &global.i = %p\n", &global.i);
printf (" &global.a = %p\n", &global.a);

global.i = 100;
printf ("i = %d, a = %c\n", global.i, global.a);

global.a ='a’;
printf ("i = %d, a = %c\n", global.i, global.a);

return O;
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#include <stdio.h>
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typedef union {
short s;
long |;
float f;
} u_of data;

int main()

short  *sptr;

long  *ptr;

float *fptr;

u_of data storage;

[* points to the address of ‘storage’. */
u_of_data *ptr = &storage;

sptr = (short *)ptr;

Iptr = (long *)ptr;
fptr = (float *)ptr;

ptr->s = 10;

printf ("ptr->s = %d \n", ptr->s);
printf ("storage.s = %d \n", storage.s);
printf ("*sptr = %d \n", *sptr);

ptr->| = 123456789L;

printf ("ptr->1 = %lId \n", ptr->l);
printf ("storage.l = %ld \n", storage.l);
printf ("*Iptr = %Id \n", *Iptr);

ptr->f = 1.11;

printf ("ptr->f = %f \n", ptr->f);
printf ("storage.f = %f \n", storage.f);
printf ("*fptr = %f \n", *fptr);

return O;

v 4y N 1 X
ansaattetneun Anadsallil

*(short *)ptr

*(long *)ptr
*(float *)ptr

v A o yva s
A lANANaUnUN1T MENAL

storage.s
storage.l
storage.f
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8.2.2 nisAmFvANENAUWlEAau suLLIg T
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union alpha {

int i;
char a;
h
alpha A = {65};

v
o o K

aiu Audlunnsfinseanliunasn@n i sesgilaunardaningu 65 duseugilouludiiy

union alpha {

char a;
int i

h

alpha A = {'A'};

Tneffianuann@n a new i Al watsARFANEARlTLAgHow A Gudud i a

v a o = 1% A I8 e a 9«:// | al v 2 { = o
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AuFuliLiandnusazsanesiasaisisadeyaurazfaresensistil doatnay

union alpha {
struct {
char h;
charl;
} ch;
int i;

h
union alpha A = {{\0', 'A'}};

FINNLAINIT 31N Al nald Ach.h  way Achl  HAWdW N0 UAY AT RINAYAU

A v 6 L 1
138 ONTUaFLee 1

union alpha {
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char ch[2];
int i

¥
union alpha A = {\0', '‘A'};

AazuungANdn dnatl Ach[o]  uwaz Ach[l]  Nauduno  uar 'A' mINa1su

Tunnsdedayaanaenianasuilelildseiosnennaaasonesewmie 1w drulbullauans

©

s & o o

et usiu avdiesdavzedudayanazlusdmuaiduly wu dusndesnisavdedoyauuy long

a

|
=3 % I ¥ !

. =< a o - . - = ve Y @y
int sms\lmnlm’JLvnﬂ‘]_ldfi‘le ﬂ@zm@ﬁLLﬂﬂ@ﬂW@inﬁ LL@tLN@ﬂJﬂN@LLM@ﬂUﬁﬂﬂﬂﬂﬁﬁULLMﬂmm

a

ar Y v a

o = a o‘d‘ 4 1 dl Yy dl a ! a oA
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WUU PACKET 281948

typedef unsigned char BYTE;

struct st_data {
int packetlD;
char message[255];

h

typedef union {
struct st_data data;
BYTE array[sizeof(struct st_data)];
} PACKET;
ffasnnsazasdayaniilulaseaireuuy PACKETAavBenldNeridY set_data)  Tneddsriduiay
nmuaenaaedanls pk_src  Tadaiudesainisazdstayaniiulassainstaanty wasieridu
Tudnwuzasnamaziuinndaanisasdayanazludean  wazidasesnisazaudayadmiudiey
Suniiluqeunnelatenis AazFanldilaidu get_data)  lnsaudeyadnazluduaziiulilusn

uils pk_dest uazidlaldaudayansundailiuansdayaaundnaeslassa¥isinlasy

PACKET pk_src, pk_dest;

void set_data(struct st_data data)

{
}

pk_src.data = data;
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BYTE read_byte()

static inti=0;
BYTE byte = pk_src.array]i];

I = (i+1) % sizeof(struct st_data);
return byte;

void get_data()
inti;

for(i=0; i < sizeof(struct st_data); i++)
pk_dest.array[i] = read_byte();
}

void print_data()

printf("packetID = %d\n", pk_dest.data.packetID);
printf("message = %s\n", pk_dest.data.message);

}

Walsnmusudadnazasdayals Tnaganldleridu set data)  Fosldfazifaadasiunisiudeya

a v

waranyAdayausdazioliisganunslatanisuda Aazaudeyardiiazlufingldiaidw

q

read_byte()  azwinledn waiseudeyanarlus waslddayaaundn aray 289gidauLazide

Iideyansuudn innfiazldan@n data 2e9gidaundulasaaiiauuy struct st_data

extern void set_data(struct st_data);
extern void get_data()
extern void print_data();

int main()
r
int i;
struct st_data data_to_send =
{3021,"Hello World!"};

set_data(data_to_send);
get_data();

print_data();

return O;
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8.3 wndayailm (Bit Field)

¥ 1 1 v
A a @ a

wuudayaiug unanngalunimd Ae char nszlauIauA 8 Tavee 1 lusvintl ws

49 9

o [ 1 Y o A ¥ ¥ = a d‘ all IS4 a dlal =3 '
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nikludld i Fanuuudeyatiinidl wadeyainvisednilas (Bit Field) Gamuilsnfudoazldniy
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Tulaseaing dsznaudasunaiiandasinetauansaiuly fwsniiancaull  wnodanduigaaczd
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ANl nwnTgy uazdsaunsoniuuesaszydaliununsdausazunalfsos
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8.3.1 nsudsldlassaienlsznausdnswadayais

naudeld siausnddnwunifuandeyadn Hgduuuialldsi

struct  name{
type namep: length 1,
type nameo: length ;

.t}be namey: length p
} variable_list ;

type Wuwnudeyanuguield dufuuoodaudazun uazazdoadly int |, unsigned 130

99

signed it (usiunvmen ndiaas Aeyry nliald char | enum wsa short 16) nnelulase

'
IS o) o

aFvazdunadnetatesuilagen unodawdazunazdden iy uazdawauansdreiullnuusisnas
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int W 40 sizeof(int) Hewiniu 16 Aowennaesunndnusiay 9o Tuliniassesldinu 16

8.3.2 NM7ALLAI LA LUUUILAIINAN

g ldunadnvanepuoslulnseaiwresandaysin reslndiaafazneaudnfivunadn
vianna i lumaaacinsrauianiadsa - drldmaened duiiaaiinaiaauanuiladsall Gaee
AUNINAZATLLDITATINNNA

struct bit_fields_1{

unsigned int x : 10;

unsigned inty : 4;
unsigned int z : 1;

} bfl;

struct bit_fields_2 {
inta:12;
intb:12;

} bf2;

a

nslfandeyaini doulvgjaznuriulives Wedesnaadesiunisdauldsunsulunisaaurugil
cY e & . | = < A el

NIOUANUENTALAT (Hardware Device) L1u mmau‘iﬂmmumuau‘[uLﬁm (Modem) m@qﬂnimm

| Y o a e‘dll = L%

sadniuneniamafau s

Ny o o dl o ¥ ¥ a A 1 g . 1

fdedndmnaaiunisldiandeyatn fe wiliawnsnldlawlesiomes sizeof  Tunisuiauiamiog

o dl v o o o o dl 1 1 ° a  a ¥ o 1 dl
AN wazlaldasismes & @’]Mﬁ‘ﬂﬁ’]ﬂ@%"ﬁﬂ\‘muqEIWJ’]N@'W.I@\TLIMW@ﬁﬂ@ ANRLNaNNe 1

sizeof (bfl.x)
&bf2.a

(2

8.3.3 m@mqmmmuim\ﬁmwﬁ 1ny Z\]’Z\iﬂJ’]‘HﬂLﬂuUﬁlW@ﬂ

s o [ [3 ¥

anyAan sesnsienulasainlsenauseiafas druiuiudayaiioaiumnan uay

a

o A = y ° o . Ry
Juaaud @ Nuali struct st_time WaY struct st_date dulnseairenilnuaniifse
U
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AUILLA (MNLAT) %H@'ﬁ'ﬁu

5 (0-4) 17 (0-59)

6 (5-10) W9 (0-59)

5 (11-15) Falus (0-24)
AUILLA (MN1LAT) %H@'ﬁ'ﬁu

6 (0-5) 4 (1-31)

3 (6-8) wau (1-12)

7 (9-15) T (0-119) Tne Butiuseust a.a.

1980

o

wazligulangaaFieieaasluned e se

struct st_time

{
intsec :5; /*second */
intmin : 6; /* minute */
inthr :5; /*hour */
5
struct st_date
{
intday :6;
int month : 3;
intyear :7;
J»

! =3 a oo d‘ 1 1 a - ar QI/ a a = =3 4 da/
ﬁ]‘ﬂ]lﬂL’i’]ﬂ@XLTEUW\‘]ﬂﬂJuW@WHﬂ’]W’]?WNL[f]‘ﬂ‘j‘ﬁ”mﬁ“i_lLQ'ZW weintily dalue wad Auan HAZINUIBHAU

I3 ludeyaaundnusiazfaaeelnsaaing struct st_time

struct st_time mkTime(int hr, int min, int sec)

{

struct st_time time;

assert((0 <= sec && sec < 60) &&
(0 <= min && min < 60) &&
(0 <= hr && hr <= 24));
time.sec = sec;
time.min = min;
time.hr = hr;
return time;
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@519 struct st_date

struct st_date mkDate(int day, int month, int year)

{

struct st_date date;

assert((1 <= day && day <= 31) &&
(1 <= month && month <= 12) &&
(1980 <= year && year <= 2099));
date.day = day;
date.month = month;
date.year = year - 1980;
return date;

}

wazvinage Ailunmaassganldlaiduiassinelia¥sau

#include <stdio.h>
#include <assert.h>

static char *Month[]= {
"Jan", "Feb", "Mar", "Apr",
"May", "Jun”, "Jul", "Aug",
"Sep", "Oct", "Nov", "Dec"

3
int main()
{
struct st_time t;
struct st_date d;
t = mkTime(12, 30, 0);
d = mkDate(29, 10, 1984);
printf("%02d:%02d:%02d\n", t.hr, t.min, t.sec);
printf("%02d %s %d\n",
d.day, Month[d.month], d.year + 1980);
return O;
}

o 1 ¥ o J dd‘ 1 4 . VG J 4 a dl a
ansaegeteue Isadunaan  TunsiismiuAILLL int 61,‘1)]Lﬂuﬁ’]‘ll‘ﬂﬂ“ﬂ@ﬁﬂ@@ﬂ’]‘ﬁﬂﬂﬂuum

Was Gefawnatiennd 1unvesdayauuy int 1y

date.day = day;
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8.4 N13ld enumeration types
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a o/ rd‘ =] Y o A Z’/ % o dyv ¥ o o
daulFes ludadyanenl denunana nsldFnszyTedes  uuudeyaludanwuriinasld dmin

U

mmajmmuﬁ AREINGNTBATYANTO] Ve Wauey  anfinatinaty ResNIsaidnvesdeys
AU IUN19RIINANERSNUTLNALARE ANNTN  True WAY False  T9UNNEDG 439 LAY Wia AN
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a4 oad & o o Iy Y <,
AT LT WA boolean L?qﬂﬂqﬂqﬁﬂﬂqimﬂﬂﬂqﬁﬁli\ﬁﬁ\‘]@ﬁ‘q\‘]LL‘]JU“II@?;I]@LLU‘U enum TEANN

AINAN91 enumeration WazRey Al

enum boolean {True, False};

o

dld v o Y % dgj @ a v dgj
A9ABINNTAY mﬂmmuﬂﬂmm ULLABYA AU AL ulasall
enum boolean ok, done;

Tsadanndn dlenaiudeld sudsfiduuudenafitanuiag enum B1FEeTa1A9N enum Gudy

k)

¥ dl ¥ :J/ =2 3| d‘ o o o 1
LAZATNANETRURILLLIDYA I ITENISIIG I TN TUANKTLFN

fsmelszurgnA19 enum awasld Aauds wdanmnsanild TnaldA 49 typedef e

A 3| a Adl 16 & 1 ¥ o ¥ 1 -&J
AaLiunistianndaludlwun HULITRHA ﬂ\‘ig‘ﬂ BUUUINANNU

typedef enum boolean {False, True} Boolean;
typedef enum {False, True} Boolean;
typedef enum Boolean {False, True} Boolean;

= ~ o A . ~a ey
wuulauuunila lunsaiusnianléld @e boolean WA enum {False, True} Tunsainaaaslula

1
o

AuuATe Wz A lEA8a typedef  Tunisnnvuade  satiusndldsandusesl e wi enum

b

1 | ] 2

.l aal o A U v A a o a o [ %
VR lUNTUNANN 19INMUATE Boolean 13 num {False, True} wazld daiRaaiuid iy fls

e ldanfusasndalud
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wazifiazlduundeyanaiansauludl uaz aamnsald Boolean Tudnmouzassuwuudeyasioll

a

U Y o [~3 a o o o 1 dy
AR AL ArNANHIUE AIFIBEIN9T
Boolean ok, done;

LALARIFLLT ok wAY done NiilulllAAe True LAY False Wintiu

fnatiansaiauazlenuuuuudeyaaunldunudydnwaisneludn

enum day {
Sunday, Monday, Tuesday, Wednesday,
Thursday, Friday, Saturday

3
enum rgb {red, green, blue};

typedef enum {
Sunday, Monday, Tuesday, Wednesday,
Thursday, Friday, Saturday
} Days;

typedef enum {red, green, blue} RGBcolors;

Days yesterday, today=Monday, tomorrow;

1
e A

azitiulidn dydnwaiiresnseydeseiduanidnreadanduwuudeya Tefianniae enum

o o 6 o =

U NAUAIARANAIALLL int  Wuee TaaRuannigseil doudnmaifausnaziewingy 0 laadm

o

¥
o o o o o

w5 wazdrydanwalidnlllwdnasiandu 1 uay sealdFess daiu

enum boolean {False,True} Boolean;

a

AzlANd iy False Wiy gud uay True HAwnALMEs wiaenelsfiny wanisonnuaad

wasdryanmainielu inldies TepdnafunisinfeABusuaassouls

enum boolean {False=0,True=1} Boolean;

o Ly

waNAINT 3EIENNITNNTIUAANTBIA TYANHIANIZLNIFAN L8 L

typedef enum {
Sunday=1,Monday,Tuesday, Wednesday,
Thursday, Friday, Saturday
} Days;
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Tusiaet19pn28e Monday AsfAWINL 2 Tuesday Winriu 3 TUFae|auis Saturday  TedAILYN

AU 7 AINAFL

o

anset1eaiuans liiuasn1InmuaANTsduAnElanIZLNg Fa As
enum fruit {apple=3, lemon, orange=1, pear},

Tunstiil apple #AWINAU 3 lemon HAWNAL 4 orange NAWYNAL 1 WAz pear HAINAL 2

v
v o Y

AU
enum fruit {orange=1, pear, apple, lemon};

Aeiaulvuaiauiu

| 9uj/ 3 1 o o val dl ! o @ ¥ 1
139 MULINATY 191971992 NUUAANTAY £l m:mﬂumﬂmwLLMﬂmqnuMﬂim b

enum mathematician {
Cauchy=1789,
Euler=1707,
Fourier=1768,
Gauss=1777,
Hesse=1811,
Hilbert=1862,
Kronecker=1823,
Laplace=1749

h

{ o o

pantsniuda wdnazldineadasiudiniuian dydnenisineaes enum faladdwinla e
qatlszasduesnslduuudeyanainelag enum A 1feen sldadedyansaiuinndiaAgen

Y o L o dl o o - Lo .
LA UNLIILALLEINIIABINITAZ L AsIL o i a i AN AL A WL int
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struct_name.member_name
&struct_name.member_name
(&struct_name)->member_name
*(&struct_name)->member_name
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typedef enum {Yes=0,No=1} Status;

#define Yes 1
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{
enum {red, green, blue}  color;
enum {bright, medium, dark} intensity;
color = bright;

}
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