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15.1 Structures

0000000000000 000DooOoOgOODStructure(0D)D0OO0O0OOODOOODOOOOO
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0000000000000 struct{ ... } structvarName; 00000000000 DO0OOO0OOO0O
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struct

type fieldName
structVarName| , structVarName
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struct
int x
int y
pl, p2

gobooobooooad

struct

int x,y
pl, p2
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int productNo

char *productName

float price

int gquantity
mfone

O0O0000OCocOoOO0OOmfone0 00000000 DOOCOO0ODOOOOOODOOOOODOOOODO
0000000000000 O000figure 1

p1

p2

productNO  productName price quantity

mfone

Fig. 1
000000000000 0000000pl, p20mfone0 000 0000000O00OO0O
<note>
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</note>
<0O00O0o0ooogoao...structdef.c>

oobooobOo0ooobooobooooooobooo{oybgboooooboobooooooo
googad

int x
int y
pl 0,0
p2 100, 100
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struct

int productNo
char *productName
float price
int quantity
mfone 12, "mPhone 6s", 15000, 100

0CN 00000000 DDD (designated initializers) D 00000000000 OO0OOOOOOOO
ddddudooooooooooooooooa:

struct

int x

int y

pl X=0, .y=0

p2 .y=100, .x=100

struct
int productNo
char *“productName
float price
int  quantity

mfone .productName="mPhone 6s", .price=15000, .quantity=100
//productNo0 000000

151200000000

oo bbb O

struct

int x

int y

pl 0,0

p2 100, 100
pl.x 100

float z
z sqrt(pl.x pl.x pl.y"pl.y

p2.x+=5

JunWwuO OQooQo
000000000000
CSIE, NPTU

Total 22M52 - https://junwu.nptu.edu.tw/dokuwiki/


http://www.opengroup.org/onlinepubs/009695399/functions/sqrt.html

Last update: 2019/07/02 15:01 c:userdefinedtypes https://junwu.nptu.edu.tw/dokuwiki/doku.php?id=c:userdefinedtypes

scanf ("%d" pl.x
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struct

int productNo

char *productName

float price

int quantity
mfone “mPhone 6s"
mfone2

mfone2=mfone
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struct structName

type fieldName

oo UUU U

struct point

int x
int y

struct point pl, p2

struct point p3

gobooobooogd

struct point

int x,y
pl, p2
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struct point p3

oo UUu o

struct structName

type fieldName

typedef struct structName typeName

typedef struct

type fieldName
typeName

gobooobbodbobooobbooobbuoobobuooobboooo

struct point

int x,y

typedef struct point Point

o

typedef struct
int x,y

Point

O0O00000O0O00O0oooOgppPointD00OCO0O00ODOOOOOODOOOODOOD

#include <stdio.h>
struct point

int x,y

typedef struct point Point
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int main

Point pl
Point p2

pl=p2
pl.x+=pl.y

printf("pl=(%d,%d) p2=(%d,%d)\n", pl.x, pl.y, p2.x, p2.y

1514000000

goboogobobodooobooobboooboboobobooobbooobbooon

#include <stdio.h>
struct point
{
int x,y;
}i
typedef struct point Point;

void showPoint(Point p)

{
printf("(%d,%sd)\n", p.x, p.y);

}

int main()

{
Point pl;
Point p2 = {5,5};
pl=p2;
pl.x+=pl.y+=10;
showPoint (pl);
showPoint (p2);
return 0;

}
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#include <stdio.h>

struct point

{

int x,y;

}i
typedef struct point Point;

void resetPoint(Point p)

{
p.x=p.y=0;
}

void showPoint(Point p)

{
printf("(%d,%d)\n", p.Xx, p.y);
}

int main()

{
Point pl;
Point p2 = {5,5};

pl=p2;
pl.x+=pl.y+=10;

showPoint (pl);
showPoint (p2);

resetPoint(pl);
showPoint (pl);

return 0;

gbobogoboodbbooobooobobooooboon

<goooooobgds>

#include <stdio.h>

struct point

{

int x,y;
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};

typedef struct point Point;

void resetPoint(Point *p)

{
p->x=p->y=0;
}

void showPoint(Point p)

{
printf("(%d,%d)\n", p.x, p.y);
}

int main()

{
Point pl;
Point p2 = {5,5};

pl=p2;
pl.x+=pl.y+=10;

showPoint (pl);
showPoint (p2);

resetPoint (&pl);
showPoint (pl);

return 0;

}

0000000000 OOcall-by-reference0 00000000 DOODOOO0OODOOOO0OODOODOO
gobooooobodoobooooobooobooobobooobboobb -oobbooo

oo oooooood

showPoint Point

goboooboboooboboooobooobbooono

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

struct point

{

int x,y;

};

typedef struct point Point;
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Point addPoints(Point pl, Point p2)
{

Point p;

p.Xx = pl.x + p2.X;

p.y = pl.y + p2.y;

return p;

}

void showPoint(Point p)

{
printf("(%d,%d)\n", p.x, p.y);
}

int main()

{
Point pl;
Point p2 = {5,5};
Point p3;

pl=p2;
pl.x+=pl.y+=10;

showPoint (pl);
showPoint (p2);

p3=addPoints(pl,p2);

showPoint (p3);
return 0;

dddduooooooooao

#include <stdio.h>
struct point
{
int x,y;
i
typedef struct point Point;

Point * addPoint(Point *pl, Point p2)

{
pl->x = pl->x + p2.Xx;
pl->y = pl->y + p2.y;
return pl;

}
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void showPoint(Point p)
{

printf("(%d,%d)\n", p.Xx, p.y);
}

int main()

{
Point *pl;
Point p2 = {5,5};
Point *p3;

pl=&p2;
pl->x += pl->y+=10;

showPoint (*pl);
showPoint (p2);

p3=addPoint(pl,p2);
showPoint (*pl);
showPoint (*p3);
return 0;

1515000000

gboboooboboobbooobbooobbooobbooobboonoo

#include <stdio.h>

typedef struct { char firstname[20], lastname[20]; } Name;

typedef struct
{
Name name;
int phone;
} Contact;

void showName (Name n)
{

printf("%ss, %s", n.lastname, n.firstname);

}

void showContact(Contact c)

{

showName (c.name) ;
printf(" %d\n", c.phone);
}
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int main()
{

Contact someone={.phone=12345, .name={.firstname="Jun", .lastname="Wu"}};

showContact (someone) ;
return 0;

}

151600000

oo oouuogouo

Point a
Point twoPoints
Point points

twoPoints . X
twoPoints Y
twoPoints a

15.2 Unions

UnionDODOOODOODOOOUnionDOO0OOO0ODOODOO0OOODODOODO0OOOODODOOODOOOD

gobogobbooboobooobb bdboobbooobooooboooboboobobooobo
OO0O0000O0O0o000ooo0o0oooooOoooooogOoouniondObOCoOoOnO

union
int i
double d
data

0000000000000 00i0g0ooo0oooo0ooooogddoooogog

#include <stdio.h>

union

{

int 1i;
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double d;
} data;

int main()
{
data.i=5;
printf("%sd %f\n", data.i, data.d );

data.d=10.5;
printf("%sd %f\n", data.i, data.d );

return 0;

gddddddooooddoooooooooooodoooooooooooooon

000000000000 0000000000000000000wnionD00D00O0DOODOOO

union
int i
double d
data /0000000000000

union
int i
double d
data .d=3.14} /00000000 OoO0o0ooOn

union num
int i

double d

typedef union num Num

typedef union
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int i
double d
Num

15.3 Enumerations
Od000oooooooooouogslos200o0oon

enum { SPADE, HEART, DIAMOND, CLUB sl, s2

dddenumO0OO0OO0O0O0O0OOO:

enum suit SPADE, HEART, DIAMOND, CLUB
enum suit sl1, s2
0o

typedef enum SPADE, HEART, DIAMOND, CLUB Suit
Suit s1,s2

Ulenumdnoooobooobobooobboobobboobibooobboobboon
goboooobood

enum suit SPADE HEART DIAMOND CLUB

1540000

gobooobooobboon

#include <stdio.h>

typedef enum { Sunday=0, Monday=1, Tuesday=2, Wednesday=3, Thursday=4,
Friday=5, Saturday=6, Undef=-1 } Weekday;

char weekdayString[][10] ={"Sunday", "Monday", "Tuesday", "Wednesday",
“Thursday", "Friday", "Saturday" };

Weekday getWeekday(char day[])
{
Weekday i=Sunday;
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for(i=Sunday;i<=Saturday;i++)
{
if(strcmp(day, weekdayString[i])==0)
return i;
}
return Undef;

}

int main()

{
Weekday startDay, endDay;
char today[10];
int days;

printf("What day (of the week) is it today? ");
scanf (" %s", today);

if((startDay = getWeekday(today)) !=Undef)
{

printf("How many days after today? ");

scanf(" %d", &days);

endDay = (startDay+days)%7;

printf("%d days later is %s.\n", days, weekdayString[endDay]);

if (endDay==Sunday) // how about if(endDay==0)?

printf("The end day is Sunday. We extend it to Monday!\n");

}

else
printf("unknown weekday");

return 0;

unionD0 00000000000 DOCOOO0OOOOO0OODOOoOooO

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

typedef enum {BOOK, KEYCHAIN, T SHIRT} Type;

enum color {red, gold, silver, black, blue, brown};
enum size {XS, S, M, L, XL, XXL, XXXL};

typedef enum size Size;

typedef struct {
int stock number;
float price;
Type type;
union

{
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char author[20];
enum color color;
Size size;
} attribute;
} Product;

int main()

{
Product littlePrince;
Product bubbleBear;
Product transformer;

littlePrince.stock number=10;

littlePrince.price = 280.0;

littlePrince.type = BOOK;
strcpy(littlePrince.attribute.author, "Antoine");

bubbleBear.stock number=20;
bubbleBear.price = 55.0;
bubbleBear.type = KEYCHAIN;
bubbleBear.attribute.color = gold;

transformer.stock number=23;
transformer.price = 350.0;
transformer.type = T SHIRT;
transformer.attribute.size = L;

return 0;

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

typedef enum {BOOK, KEYCHAIN, T SHIRT} Type;
typedef enum {red, gold, silver, black, blue, brown} Color;

char colorName[][10]={"red", "gold", "silver", "black", "blue",

typedef enum {XS, S, M, L, XL, XXL, XXXL} Size;
Char SiZeName[] [5]={IIXSII’ IISII’ IIMII’ IILIl’ IIXLII’ IIXXLII’ IIXXXLII};

typedef struct {
int stock number;
float price;
Type type;
union

{
char author([20];

"brown"};
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Color color;
Size size;
} attribute;
} Product;

void showInfo(Product p)
{
printf("Stock Number: %d\n", p.stock number);
printf("Price: %.2f\n", p.price);
switch(p.type)
{
case BOOK:
printf("Author: %s\n", p.attribute.author );
break;
case KEYCHAIN:
printf("Color: %s\n", colorName[p.attribute.color]);
break;
case T SHIRT:
printf("Size: %s\n", sizeName[p.attribute.size]);
break;
}
printf("\n");
}

int main()

{
Product p[3];

pl[0].stock number=10;

p[O].price = 280.0;

p[O].type = BOOK;
strcpy(p[0].attribute.author, "Antoine");

pl[l].stock number=20;
pl[l].price = 55.0;

p[l].type = KEYCHAIN;
p[l].attribute.color = gold;

p[2].stock number=23;
pl[2].price = 350.0;
pl[2].type = T SHIRT;
p[2].attribute.size = L;

showInfo(p[0O]);
showInfo(p[1l]);
showInfo(p[2]);

return 0;
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