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OO0Do0oO0oDOobooooooooowm)

.oy

O O 0O O Data Types

O O Variables

O O Constants

00O 0O 000 Explicit Conversions

Ooboo0obOoU0ooO0obo0bOoooO0oobO0obOoobO0bOoOOobOoOooDOocooooboboOobooo
0000000000000 000D00000C0000ooooooDooOoooan (bata Type)jo O
0000000000000 000Doocooodonooogd(variable)d OO (constant)d OO DO
gobooogboboobobooobbooobboosobooobobooobboooobo

<note>

gogsgooogd

oo bbb booooo
0000000000000 0000D00000<html><font color="red">0000000@C 0000
O000)OO</ffont></htmI>000000000000000000O000O0DOOCOOODOOOOO
oooboboo@ooboboooboboooobOo)y o obobooboobobooobobooo
OobooboooobboobooooboooboooobooboooobboobDoooooogE@
OobooOobOo)§ oboooooooobooooo

int n

000000000 <html><font color="“red”>0 0O O O (variable declaration)</font></htmI>[0 O O
000000000000 0000D0OOnI00DOO0O00O0DOO0O00O0D0OO000ONnDOO0<html><font
color="red”>0 O (variable)</font></htm|>[]

0000000000000 000D00000D000OnDO00000ODO0O00DDOOsymbol table
gobogobbooobobooobbuooobboooono

symbol|type address
n int |100

DoddoooooooooooogboooooooouoouoooooOndooooooonn
o0& Onoooooglooono&nO1000 00000
Oscanf(“%d”, &N)0 000000000 O0OO0DOO(value) OO0 ODODODOODOI000000000O0O
O000000300000o0ooooDoooooOooooooooonOOno300oa

0 n=3]&n=100[]

OOooOo0ooOobOoooOonODCObOOOp&MOOODOO0OOCOODOOODOOOODOOD

JunWwuO OQooQo
000000000000
CSIE, NPTU

Total: 195513 - https://junwu.nptu.edu.tw/dokuwiki/



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

</note>

.10 U0y

gostgddddogooooooobbobobbbobboobobobbbboboboobobooooooood
oo oo U
000000000000 00000000000(variable)pCO0OO0DO00ODOOODODOOOOODO
gbobogoboodboobooobbooooboooboboobobooobobooooo

int x

dooddooooooboddxooooooboooooooooboooooooooooooooa
0000000000000 00000000000000000000000000D0 00 32bitso O
O 40 bytes[]

<notetip>OD 00000 OC0OO00DOCOO0DOODOOOODOOOODOOOOSsizeof(int)pJODCOOOO
0000000000000 (O 000 byte)J</note>

0000000000000 000OxO0O000O00oOooooooox7ffff34fffod0 000000 nOn
O symbol tableC 0 O O

symbol|type address
X int |Ox7ffff34fff00

O0000000OxOOOOOOoOOiIntDOOO0ox7ffff34fffo00 0000000 O0bytes(C OO0
00000000 0000000000 0O0bytes)JO0ODODOOODOOODOODOO

Xx=38

O00000OxODOOOoOOU0OOOoOO000oDOOoOO0o00D3s0ooooooooooonofigure 10

L Wl = = s

v v

00000000 | 00000000 | DDOODDODO | 00100110

Fig. 1

O00000000032bitsj0 000 O bytes(O O 0O 0O 0O O Ox7ffff34fff00~0x7ffff34fff030 0 000 0O O
0300001001100 00000000000000000O0DO0O0O0OOfigureld00O00O0Offigure 2
goboooboooooo
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Ox=7TEE££34£££00 | QOOO0000
DxTEEE££34£££01 | 00000000
Ox7EE££34E£F££02 | QOOOOO00
OxTEEE££34£FE02 | 00100110

Fig. 2

<notetip>0 00000000 byteJO O OO 160 00O 0O O QOx7fff34fffO00 0 O 0O O0xO O 0O O O O 160
00 </note>

O00oo0dbOo0oooboooocoboobooodboo0bOoooOxgoooboobooooooog
0000000000000 000Ofigure300000000O0O0O0O0O

(=

Fig. 3

gosddddddddddddddddlUUU L&D OO @
gobogobbooobooooobooobbooobbuoooobood

h variableAndAddress.c
#include <stdio.h>
int main()
{
int x;
x=38;
printf("The value of x is %d.\n",x);

printf("The memory address of x is %p\n", &x);

}

<notetip>Uprintf)D 00 O0O0O0O0O0O0DODOODOODO format specifierdd %p[] </note>
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6.1.1 0 0 O O (Variable Declaration)

O0000000000CO00DoOoOdDO(syntax) 00000000 O0O0OO

type variableName[=value]?[,variableName[=value]?]*

<notetip>0O 0D O0DODOODOO[UDOO0CDODODOODOOODODO*OODODODODOOOODOoO0O
Oooooooooouilooodoo+0dnidooooooooooooonoooooooaany
</note>

O Otyped OO [variableNameO OO0 00000000000 O0O0ODODOO@OODOOOODO)OO

0000000000000 000D00O000IMt0D000000000000O000O0ooDoOoOOoooDO
goodd

OboobOobooobobobooxdbooooboboooooboobooassn

int x

oo uooo

int x

<noteimportant>0 000000000 COO00OOOCO@EIOODODOOO0OOODOOODOOOO
oobooOobOooooboboobO0oobO0obOoobOOoobO0obooDoOoobOOobbOoOoDOoobOoDo
OO0000D000[</note>

Oo00obOoooobobobOoobobo0oboboboo0oboboboboobuoboo0obDxgydzgoOox
oboobobpgybzooooboboo3seoobobooobooboboooboboooyboobooo

int x, y z

612000000

<note important>

000 0O O (readability)
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O0000000skyangD OO

goobooooboboooobooobobooobbooobboobobooobbooobbuooooo
gooogoooboogboogboobbooboobobobbobobooboboboobooboobOooob
gobooobobooobooobbooobbooobbooobbUooobbooDbboooobo
00000 (documentation)D 000000000000 DOOOOOOO

goboogobobodooobooobboooboboobobooobbooobbooon

oo o, o0 oo bbobobobbobbobobobobo
oo oooobooooooboooooboooooooboobooboooobooooon
goobooooboboooobooobobooobbooobboobobooobbooobbuooooo
gobogoboodobbooobobooobooobboonoo

Obooboboobobgbooosodboooobobooboboobgzo00bbooboboooon
gobogobooboooobooobbooobboobobooobbooobbooobbooooboD
o{@obO)yboboobobuobouoobuobuobooobuobo

gobogoboodob:igbbogboggbboooboogsbogoboooo,40ogonon
0005000 code0d00D0OO0O00ODOOO0ODOODOOODOOOODODOUOODODOOOO
OoboobOoooobOooboo@oboono)yY oboooboooobooooboobooo

</note>

O0O000000O0O0O0DOCOOOO(dentiffler)y D0 00000D0OCO00O0ODOODOOOODOOOODOO
000000000000 000000000000 (readability)jCO00O0O0O0O0OD0OOOOO

e J00D0ODODDOODODOODOQ)
e 10O OOODONO
eJ0OCOODOODDOODO

<note>COODODOO340000O0:

auto |break|case |char |const |continue |default|do
doublelelse |enum|extern |float |for goto |if
inline |int |long |register|restrictireturn |short |signed
sizeof |static struct|typedefiunion |unsigned|void |volatile
while

</note>

COODOcase-sensitive0 000000000 O0DODOODO0ODOOODOODOO0OOOOOODOOOOOO
googod

int JUN, jun, Jun, JUn, JuN, juUn, jUN, juN

oo LULULOoa
oo UU U

JunWwuO OQooQo
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int bestStudent, BestStudent, best student

0000000000000 0Camel Caseld Hungarian NotationD O OCO OO OODO OO OO lower
camelcased 0000 0ODO OO Hungarian NotationD O D OO OO OoOO0OOOO

<note tip>

Camel CaseO O OO

ocooboboooboobobooobooboboooboboboobobobooobobobobooboOoo
0000000000000 000D00C000DO0000DooO0gOnlower camelcaseUOO0O0O
000000000000 0000Oupper camel case]00 00O

¢ lower camel case

o amy, userName, happyStory, setData, getUserlnputl O 00 O
e upper camel case

o Student, FulltimeStudent, CourseTimeD 0 O O

</note>

6.20 0

0000000000000 000D0000@UuoDO)Yo0ooDoooOgooood(constant)]

6210000

cooooopooogoooo

const type variableName=value[,variableName=value]*

gbobogobboodbobooobbooobboodbbceonstbdgbbooobboonoDboOn
goboooobooobboonooooon

const int x y
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doodooooooooooooboooooogoooooooooooooooooooood
000000000 “error: read-only variable is not assignable”0 000 0O O

6220000

0000000000000 0000O0 #defined O preprocessor directiveD 00000000

#define PI 3.1415926
int main

int radius
float area

area PI radius radius

ODO00D00O#define000000O0PI"O0O 0314159260 0 0 00O 0O OJpreprocessord DO O OO0
O0000000000PIDOODOOO31415%260 00 0000000000000 compilerd 0000

63000 n

CODO000DDO000DO0OO0OO00D0DDO (basic data type)d 00O 0O O OO (user-defined data type)O
godooooooodouoooooooodouoooooon

6.3.10 0 0 O /Integer Types

000000000000 0DoooooopCOoD0ooOoodnintegerD00000INIOODO0O
OintOOinteger0 00 000000O0NntO0O0O3R00@C0O0O000O00OPCOOINtOOOO0NOI1600)O
O0D0000bitOOODOO —0o0000DbOOo01000000O32bitsO000On0OOnon

0 <latex>(0111 1111 1111 111111111111 1111 1111) 2=2,147,483,647</latex>[0 0

O <latex>$2"{31}$-1</latex>J0 00000000 0O <latex>(1111 1111 111111111111 1111
1111 1111)$ 2$=-2,147,483,647</latex>[ O <latex>(1000 0000 0000 0000 0000 0000 0000
0000)$_2$</latex>0 O U <latex>-2,147,483,648=- 2"~ {32} </latex>[]

O0000000bitD 000000000 Ounsignedd 000000000 OODOOOOOunsigned
int0 00000000 <latex>4,294,967,295</latex>[0 O O <latex>$2" {32} - 1$</latex>[Junsigned
000000000000 000O0O0(modifler)yJUCOO000DODOOOOOOOOODOOOOODOOO
ooooooood

OOunsignedd 0000 ODOINOOOCOOOOshortOlong0 0000000000 OOODOOOO
O int0d 32bits]0 O short intO O 16bitsJlong int0 O 64bitsN0 O O 0 OO O unsignedd 00000000

JunWwuO OQooQo
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ocCOO0O0OoOoooedOoOoOonOO

e Standard signed integer types (OO OO ODOOO)
o short int
o int
o long int
e Standard unsigned integer types (DD OO OO0 OO0O)
o unsigned short int
o unsigned int
o unsigned long int

<note important>
goooooag?
000 00Ounsigned, shortOlongD 0000000000 INtOOOOO:00shortd OO short int[]

0 unsigned O unsigned int[J0 long O long intJunsigned short O unsigned short int[Junsigned long
0 O unsigned long int[]

</note>
631100000000

000000000000 0000Db00000DbO000DbOO000bOO000o0OOlimits.hDOOO0OO
O(macro)D 0 (0000000000 XO)OlmitshDOODOODOODO9WODOODOODODOO0ODODOOD0OO0OO
O O table 1]

good 0gd

SHRT_MIN |shortint0 0O OO0

SHRT MAX |shortint0 OO OO0

INT_MIN int0o0oooo

INT_MAX int0o0oooo

LONG_MIN |flongint0 0O OQO0O
LONG_MAX |(longint0 00 OO0O
USHRT_MAX |unsigned short int0 OO OO0 O
UINT_MAX |unsigned int0 00000
ULONG_MAX|unsigned long intO0 0D 00 00O
Tab. L: limits.hOD OO DODOODOOOOODOOO

gobooobsooobboooobooobboobbbooobDbooobbooob o

h printintLimits.c

#include <stdio.h>
#include <limits.h>
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int main()

{
printf("short int [%d, %d]\n",SHRT MIN, SHRT MAX);
printf("int [%d, %d\n", INT MIN, INT MAX);
printf("long int [%ld, %ld]\n", LONG MIN, LONG MAX);
printf("unsigned short int [0, %u]\n", USHRT MAX);
printf("unsigned int [0, Su]l\n", UINT MAX);
printf("unsigned long int [0, %lu]\n", ULONG MAX);

<note tip> unsigned O O O format specifierd %uJlongd O O O O O O O format specifier O O 1
0 %ld, %lu[] </note>

0640 00Mac0SX10.8400000000000O0O0DOOtable2[

Type minimal value maximal value

short int -32768 32767

int -2147483648 2147483647

long int -9223372036854775808|9223372036854775807
unsigned short int|0 65535

unsigned int 0 4294967295

unsigned long int |0 18446744073709551615

Tab.2: 640 0000000000000

63120000000

oo oooon

googgo

OCO0U0D00D0D0O0D0O0DOD00O0D0ODODd (decimal, base 10)J0 O O (binary, base 2)J0

O O (octal, base 8)0 O O O O (hexadecimal, base 16)0 00 00 0O

Decimal
cdO00OO0O0OO0OOO0OOoMDmoYOOOOOoOoooooOooOonooonon
o 0000,34,-993930 O O

Binary
c 00000 O000OOoooO100D0DODO0Oo0bOODO
o 0 0O[0b0, 0b101, 0b1110 00O

Octal
cO00O0O0O0OOOOOoO7ODOOOOOoOEOO
o 00000034, 077770 00

Hexadecimal
oc000D0OD0ODOOIMIUIDO@MUDOO)adfODODOOO0xOoXaoOd
o [0 0O [JOoxf, 0xff, 0X34A5, 0X3F2B010 O O

JunWwuO OQooQo
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O0oDo0oDoooooouohguouooooodlongDOOOunsingedd OO0 O0O0O0OO0OO0O
00 unsigned longd O O O 0O J13L, 3761, 0374L, 0x3ab3L, OxffffffUL, 03273LUO0 OO 00O

6313000000000 noog

O000000000%dJ%u%ld]%lu0 00000000 format specifierd O CO O O O %o0 %x0 O
000000000000 000000000table 3]

Format Specifier|0 O

%d goodaao

%0 gooood

%X goodgoggod

%u unsigned O

%h shortO O OO0 |00 %d, %u, %00 %xO0 00O hOOOO
%l long0 O O00O0 |O00%d, %u, %00 %xOO0OI0000

Tab. 3: 0 0O O O O Format Specifiers

OO00000scanf()d printf()OD OO0 O Oformatspecifierd 0000000000000 OOO0OO
OintlO.c00000000000000U00U0U0UUUUUUUUg

h intlO.c
#include <stdio.h>

int main()

{
int x;
short int vy;
long int z;

printf("Please input an int:");
scanf ("%d",&x);

printf("%d decimal = %0 octal = %x hexadecimal.\n", x, X, X);
printf("Please input a short int in octal:");

scanf("%sho",&y) ;
printf("%shd decimal = %ho octal

%hx_hexadecimal.\n", y, vy, y);

printf("Please input a long int in hexadecimal:");
scanf ("slx",&z);
printf("%sld_decimal = %lo_octal = %lx_hexadecimal.\n", z, z, z);
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6.3.20 0 0O O O /Floating Types

OooDooOoOooOooOoOoOoOoOoDOOOOOOpCO0O0O300000DOO((float, doubled longdouble[
OOD00OOWIEEE754000000000DO0O0ODO0ODODOODOO

e float: 0 0 00O OO O (single-precision floating-point)
e double: 0 00O OO OO (double-precision floating-point)
e long double: 0 0O 00O OO O O (extended-precision floating-point)

OO0OOpfflcatD D0 000DOOOU0DODOUOOODOOOUOODOOOODDODODOUODODOOOOO
O000000OO00O000COdoubleD DO O0O00OOOOOO0OODOOOODODOOOODOOOODO
O000000000Olongdoublel0 00000000 0ODOOOODOOOOOOO

632100000000

0000000000000 000D00O000DOCO00DOOOOODO float, doubled long doublel
O000000000OOCOIEEE7540 000000000000 DOOCOO0O0O0O00O0ODOQOOtable4d
O0000000000ooOooOooDofllathDOOOOOODO

Type smallest positive value largest value precision
float/single-precision <latex>$1.17549x10" {-38} $</latex>|<latex>$3.40282x10" {38} $</latex>|6 digits
double/double-precision|<latex>2.22507x10 {-308} </latex> <latex>1.79769%x10/{308} </latex> éisgits

Tab. 4: IEEE 7540 0000000000OCOO0OO

632200000

goboooboboooon:

e Decimal

cO0d00OO0O0OOOOOoOOMOOOOUOOOnOn

o [0 00.0,34.3948, 3.1415926, -99.39300 0 OO I
e scientific notation

o 00 0Odecimald OO exponentd O
decimalD 0000000 D0OO0OOO0OOOOOOOOOOO
exponent0D 0100000 000OOEDedOODOOOO
OE0ed0000O0O0O0O0O0ODOOO0OOOOOOO
O 0O [345E0, 3.45e+1, 3.45E-50 0 O

[¢]

[¢]

[¢]

[¢]

coOooOoOoOoDoOoOODOdoublelOOODOOOODOOODODODODODOAOfloatd long doublefd OO OO0
O0O00FOWOODOOO0)IODOQ3.45L 345f0 0000

632300000000

000000000 format specifierJ0 O O table 5[
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Format Specifier|0 O

%f floatD) O

%e O scientific notationO O

%9 OwfD%ed OOOOODOODO

%I doubled O O O O O %f, %e, %g0 0 0O O O %lIf

%L long doubleC O O 0O O O %f, %e, %90 0 0 0 O %Le

Tab. 5: 0 00O O OO Format Specifiers

6.3.30 0O O O /Character Types

000000000000 0DoD0o0ooooooooccobooooooDooo

e char
0000000000000 000000D0O0000DoOoOoOoOoOdd((characterset)D OO OO0OOO

O 000 OO ASCIHI(American Standard Code for Information Interchange)]O0 O O Wikipedial O ASCIHO
0ooq

63310000000

OCO0ODOOOcharDOOO0ODOOOOOODODOOOQCOODOOS8 bitsO O OO OO O 00000000
0111111110 2560 0 0 000000 0OASCIO D O OO O 'A'D ASCID O O 650 '0'01 480 O

O0O0000C0OcharDDOOOO0ODOODOOOODODOOOODO

char c
int i
i="a' // 100097
C 65 // cOOO'A!

C C l; // cOO0O 'B'

OOchar0 000000000 OCODOOOunsignedd0O000Ochard000O0O0OD0O00OO0OODOOOO
ODOO@ASCIJODOODODODO0oO0DODO0oDOooOoopCododoOdchardOdsinged
Cunsignedd 0 0000000000000 DOOO0OO0Ochar0OOunsignedj00O00O0OO0D0OOO
000000000000 00000charDO0int]0O OintO 32 bits[JO O short int0 O O O O 16 bits[]
O0000000000-12801270 0000000000000 Ochard00intQ0 00 OO unsigned
charDOOOOOOoO250 000000

63320000000

gbooogobooboooon:

e OO
c OO OOUOLbLOOODD
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o DOQA,'4, ", '&0000
00D

c000000ODDDDODO

c 00065970000

C0OU0D0OD0O0ODODOODODOOdescape sequence]d table 6

Escape Sequence|] O

\a Alert(bell)

\b Backspace

\f form feed

\n new line

\r carriage return
\t Horizontal tab
\v Vertical tab

\\ backslash

\? ?

\ .

\" "

Tab. 6: Escape Sequence
doodooooooobooooooooooooon

e 00O escape sequence

o O\ODOOOODOOOODOO

cdO0UIOUOOOoOoOoOoooOn

o 0JO0ON\330\330 00
e 00000 escape sequence
OxOoooooooooooao
O0000000000FF
000ooooooooxoao
gddooooooooooooooooon
O00WX1BO xlbO OO

[¢]

[¢]

[¢]

[¢]

o

633300000000

00000000 format specifierJ0 000 %cJ0 0000 %cOscanf()Oprintf)C 00000000
O000D0000000D0oOO00getchar)dputchar()D 0000000000 OO0OOO

char ¢; /O000O00O0OQOC
c = getchar /[Ogetchar()000000O0OO00ODOOODOOOOOC

putchar(c /00000cO0
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int x
long int y

y=(long)x
y long) (x
X int)sizeof(int
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