T BT
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. T fi#String Literal F1String ) [X 7]
AT T AR i S A AE e R A
. BEIRART RGN N AF A R R A Tk 22 )

. sizeof(“hello”) vs. sizeof(“hello”+1-1)

. “hello”[0]fF11E X



EI“T%IZETI %%i int e[2]

v
. [ {
(A
0x0076AB11
A: 0X0076AB11 1. MRERERInt2), BEHZ e
</OEj_T: in@)
e 2. BTERE—ATENE ML
S:8 B o g \
o 3. FRERINE—A TR R AT
V_T. int* 4. HulText M8 FZI A ¥IaEiL




?&,ﬂfﬂ]ﬁﬁw int e [2] /U}

[ {

Rk
ﬁ&%

7
.

7.

/

Q&&

&

0x0076AB11

A: 0x0076AB11

Obj_T: int[2]

N: e

S: 8

V: 0x0076AB11

V_T:int*

<1, int>

<0, int>

1. AT E REIvIHL
BT A TRE

2. 1RV A+FE—
NBE, EHBE3IFHMI%

2. FANNANFRNMEN=
REAEMAELL



MLAFE Hﬂ&«?ﬂﬁﬁﬂ int @ {1, 2}

7
é

i

m\\\\\\
AN

%

C AU &

/

0X0076AB11

A: 0x0076AB11 \

1. FHHMENRATE 2

Obj_T: int[2] 4 SRR, TS K ST

Kd

N: e A,int> <2,int>  BHFIRBEERRAS
S: 8
V: 0x0076AB11
V_T:int*




?—ff’—'fﬁléﬂchar str[8]

MW

&

0x0097BC11

A: 0x0097BC11
Obj_T: char[8]

1. char[8]JtER— AT E

N: str 2. FAMInt[2]. float[2][3] %A =4 — R R
S: 8
V: 0x0097BC11 3. HRlsteXt M I8N E T BB WG

V_T: char*




NGt char str[8] = {‘h’, ‘e, <1, °I’, 0’}

2 2 ‘h’ Ge, ‘1, ‘1’ [ 1Y I|e 3 9|

&

0x0097BC11

A: 0x0097/BC11

Obj_T: int[8]

N: str

S: 8

V: 0x0097BC11

V_T: char*

1. ‘W, ‘e, I, T, ‘o’ A THIGGEALETS 1 byte

2. JETH3I\0’ (null character) R EEIERK




%}J!l‘ﬁ'f«l_’,char str [8] -

2 2 2 2 Ch, Ce, 61, 61, GO’ G\O, 2 2

“hello” FERHSAEA X 7 BC T AH BLE) =2 8]
X 5| SBM 7R & Z JE A — A R\’

5| SBHK TR & 2 B A 8BS A

(static storage duration)
CTE & 4PN ZAE A [

static, automatic, allocated, thread



R4 e | 2 — P - )

#54char str[8] = “hello”

2 2 ‘h) ‘e’ ‘15 ‘19 ‘0’ 6\05 ‘\O’ G\O’ 2 2 Ch’ Ee, 61, 61, GO’ G\O, 2 2

0x0097BC11

A: 0x0097/BC11
Obj_T: char[8]

1. FRFEUH AT PLH String Literal 34741464k

N: str 2. F64V\0’ £”hello”iX/ String Literal H & 1
S: 8
V- 0x0097BC11 3. J5H24Y\0’ (null character) & BH31ETHK]

V_T: char*




———

A S BEARAKES T IZF P

String Literal vs. String

A character string literal is a sequence of zero or more multibyte characters
enclosed in double-quotes

. “hello\Oworld”

A string is a contiguous sequence of characters terminated by and including
the first null character

. “hello world”
5 e 2R — AN N0, X515 R A\O’ IR Z N String Literal

AR, ATAGRRON 717



%wwﬁmu&EuWﬁ

2 2 2 2 Ch, Ce, 61, Cl, ‘O’ G\O, 2 2

0x00404039

A: 0x00404039

” ” A\ .
Ob_]_T Char[6] hello El/(] = X@jﬁ

N: N/A 1\ fﬁ%k[%ﬁ%”/\ EI/J IETJ, ﬁ)‘j‘ilhl’ |e|’ |||’ |||’ lol’ |\O|
S:6
\V: 0x00404039 2. "heIIO"ZIKQﬁU\%4ﬁ§U5Zﬁ%Wﬁ
V_T: char*




17T —

“hello” & SRR AT LU T E ALK RAT

nhe"on e h— z 0X00404039

A: 0x00404039
Obj_T: char[6]

N: N/A
S 6 _____—><b,size_t> size_t c = sizeof(”hello”);

} __> <0x00404039,char(*)[6]> char (*p)[6] = &”hello”;

V: 0x00404039
V_T: char* } NS <0x00404039, char*> char* q = "hello”;




Sizeof(“hello”) vs. sizeof(“hello”+1-1)

[ {

2 2 Ch’ Ee’ 61, 61, GO’ G\O, 2 2

nhe"on e h— z 0X00404039

A: 0x00404039

Obj_T: char[6]

N: N/A

S: 6

V: 0x00404039

V_T: char*

sizeof(”hello”);

GiR6: EHL"hello” NN, RFIXRAFHIKD

sizeof(”hello”+1-1);
SR RZ4: "hello”BR+14 6, "hello” XA FHIRRNE
KA Rchar*, +1F-1BEA SRR REIR BIERE



char ¢ = “hello”[0];

TV TR ¢
2 2 é h 1’41 \0
Ox00434039
A: 0x0039BD16 A: 0x00404039 *TE L A: 0x00404039
Obj_T: char Obj_T: char \ Obj_T: char[6]
N: c <'h', char> N: N/A <0x00404039, N: N/A
S:1 / S: 1 char®> S: 6
V: Uviddfined < \ { V:'h' \ { V. 0x00404039
V_T: char V_T: char V_T: char*
cHINESTTA "hello”[0]F) A F/NTo "hello” 1N TS TR




Tl s ARARB RTINS
s«g&?ﬂREC Mo

“hello”[0] ="e';

[~
‘h, ‘e, ‘1, ‘l, ‘0’ ‘\O,

0x00404039

A: 0x00404039 *%&f A: 0x00404039 | <e', char>
Obj_T: char[6] <0x00404039, char*> Obj_T: char I:'

N: N/A N: N/A 4

/
5:6 X R—AFE LUATH 5: 1 R
V: 0x00404039 Undefinede Behavior V: 'h' < ?
V_T: char* } V_T: char

"hello” ] N &7 T 2H. "hello” [0 P 7S TC 4



char® p = “hello”;

000
0x004325§§\\\\\\\
A: 0x0076AB21 A: 0x00404039
Obj_T: char* Obj_T: char[6]
N:p N: N/A
S 4 / <0x00404039, char*> S 6
WONOOKOHRRD <— TR{E \ { V: 0x00404039
V_T. char* V_T. char*

pHIN /S TCA "hello” K] N F£ 7S JTo 4



char* p = “hello” [G]B char* q = “hello”

int main()

]
L

char* p = ”helloﬁ; B ' C\Users\wahaha\Desktop\test\a.exe
char®* q = “hello”; p=404000, q=404000

printf ("p=%x, o=%x\n", p, ) : Process returned 0 (0x0) execution time :

Press any key to continue.

return O:

EE: pMaifEE—FEm

0. 021

S
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=% = = =ass Sl = ’ Aa= ek S EE AN 5 BB 35 o ok B o T 3O RE =y
g b 4F Ja A g o, \ RV ENERARARAHESRITIEF R P L
s S - Ta AR E C Giipe
& 74 .
N P y -

sizeof(String Literal) vs strien(String Literal)

“hello\Oworld”

sizeof(“hello\Oworld”) : 12
BLFE TR ABANO LA K ¢ J5 RN\

strlen(“hello\Oworld”): 5
TATER K R AT R 28— M0y IE (AE45\0)

“hello world”
sizeof(“hello world™): 12

strlen(“hello world™): 11
FRFER R R M TFIR R 5 — /Moy 1k CAEH5\0)



Compound Literal

(type-name){Initializer-list}

= E X —E 44 (unnamed) I XT % (Object Type)
ZXT G SRR e type-name
ZNT R H Initializer-listid AT 7] 454k

Provides an unnamed object whose value is given by the initializer list.



-3’*"5";"51{ 2 C "

(int) {1}

NN
MAN
MW

/‘\/
TN
R

061FEOC

A: 0x0061FEOC

Obj_T:int

N: N/A

S: 4

V.1

V_T:int

1. WHREE Zint
2. WIEEALEIE AL

(int){1IMERRESP, Rstatic storage duration
75 M /£ automatic storage duration

AR [ X 5 A AR 7



(int) {1} Elvalue

(int){1}=5

(int){ 1} N 2 To4H / / automatic storage duration

A: 0X0061FEOC <5, int> (int){l}%é"%modlfiable Ilvalue

Obj_T:int
N: N/A static storage duration
S: 4 LY (int{1}=5; X
V5 < AREENERZERL

V_T:int




ﬂ.g (int) {1}

(int){1}I 4775 o4l <0X0078AA11, int*> it p - k(i) (1)
A: 0X0061FEOC e &(int){1}; size_t ¢ - sizeof ((int) 1});
Obj_T: int
N: N/A / <4, size_t> 1) R A R ?
S:4 . . . )
size_t c = sizeof((int){1});
Vi1 —— B (int) {1} &2 a7
V T int } \ , . . .
<1, int> printf(“%x, %x”, &(int){1}, &(int){1});

int a = (int){1};




BE—{EAE (int) (1HEF—H

&(int) {1} ;
&(int) {1} ;
&(int) {1}

int* p
int* g
int* r

printf ("%x, %x, %x\n”, p, q 1)

61fdfc, 61fe00, 61fe04

Process returned 0 (0x0)
Press any key to continue.

for(int i=0; i<3; i++)
|
L

int* p = &(int) {1};

”

printf ("%x\n”, p):

61felc
61felc
61felc

Process returned 0 (0x0)
Press any key to continue

E—MEHEAN, [FFEFICompound Literal A 5 —4

Each compound literal creates only a single object in a given scope



N o7 B 3% R 30 & A T IS RR s oh afs

MEE (int) (1} XTI

(int){1}KI A A7 7N T f <0x0078AA11, int*>

A: 0X0078AA11 int* p = &(int){1}
Obj_T:iInt
N: N/A

<4, size_t>
S:4 f

size_t c = sizeof(*p);

V.1 }
V_T:int \ <1, int>

inta = *p;




(int[2]) {1, 2}

7007
70 ) (
CUL
0x0061FE18
1. X HRKEA Zint[2]
A: 0>-<006-1FE18 . 2. 2Nt T ERME S FI R, 2
Obj_T: int[2] /‘ V4 (int[]){1,2}
N: N/A - - '
s <bint> <2 int oo R KR
V- OxO0BLFELS MR AILE TR TR N
V_T:int* el 5 ] iX B N A7 2




59..@ (int [2]) {1 2} E@%ﬂwﬁ

(int[2]){1,2}H1 A £7 75 TR 4L / <OX0061FE18, int*>

int(*p)[2] = &(int[2]){1,2}

A: 0x0061FE18 }

Obj_T: int[2]
N: N/A / <8, size_t> q[0] = 2;
S:8 size_t c = sizeof(*p); q[1] =3:

V: 0x0061FE18

V T int* } \ .
— <OX0061FE18, int*>

imf*q="imt[2]){1,2};




MEE S E%LEEI(JGompound Literal

A: 0x0061FEQ0 int(*p)[2][3] = &(int[2][3]){1,2}
Obj_T: int[2][3]
N: N/A

<24, size_t>
S:24 /

size_t c = sizeof(*p);

(int[2][3]){1,2}KI N FF S f <0x0061FEQO, int(*)[2][3]>
} |

ql0][0] = 2;
ql1][1] = 3;

\: 0x0061FEQ0
VT int(*)[3]

\ <0x0061FEQO, int(*)[3]>
Int (*q)[3] = 6ipg[2][3]1){1,2};



Compount Literal{ERE&¥#

int main()

struct student{ {

int ID; func ((struct student) {1220, “Zhang San”}) :
char name[256] ;

return 0;

void func(struct student s) Zhang San

|
L

printf ("%s\n”, s.name) : Process returned 0 (0xO,
Press any key to continue.




~”‘"R E C <A T 3 S YL

Literal IR X EMTA?

B —2 T fiLiteral ()& X AECHICH R AT ZE 57



S RKEFCIESHHLiteral

CiE = A M Literal &1 R NE &

String Literal A1 Compound Literal

LiteraliX /> HL3A] 1) & X

1. being the most basic meaning of a word or phrase,
rather than an extended or poetic meaning

2. that follows the original words exactly

3. lacking imagination



HHAALEZEString Literal

A Aystring fECHE 51 H RSk SURLGE
“hello” => kt6 N5, FEAFAHAN W, %, T, 1, o, \0

W5 55 S, HARERE DR, WHRZ AR (String)
“hello\Oworld” => ‘K, ‘e’, ‘', ‘', ‘o’, \0’, ‘W’, ‘@’, ‘r’, I, ‘d’, \O’

\OA& EY & — NN F FRF, B A a2 N\ O F 77 &R
B FR 2 NString Literal, 52 % 711 25 PR B - 1+F BB

String— € 7&String Literal, & ZMA—E



F 24 ZEZE Compound Literal

(int[5]1{1,2,3,4,5}

X — AR 421520, 7ECTE S i+ iy % NCompound Literal

Literal7E 31X B 5 1 4% 7 1H PR AA Ftype + initializer 4 & TE



CIEEPHEE

Cit 5 B 5 = (constant)

integer-constant
floating-constant
enumeration-constant
character-constant
predefined-constant false, true, nullptr

An identifier declared as an enumeration constant has type int.



Compound/String Literal vs.

s, £

b B2

LS B

B
(LL1O B

String Literal
(L hello” 1)

Compound Literal

CBAGnt[2]){1,23 5D

=5 Nlvalue

%, &10%wIFEEIR

&, & hello” &%

&, &(int[2D){1,2} A1k

7!5

FElvalue, HRAREE

R ERTEL, SR E X

f5l1: “hello”[0] = ‘a’;
G iF L, 11T HAL
#512: char* p=“hello”;

__pl0="a%;
TomiFesy, siT

=

#i1: (int[2]){1,2}[0] = 3;
TowiFEEd, 1217 1EW

%12: int* p = (int[2]){1,2};
p[0] = 3;
TmiFER, BIT1EM

<10, int>

<Address, char*>

char™* p = “hello”;

<Address, int*>
int* p = (int[2]){1,2};




e SN B ARAKES TP L

constfZIFHIXTR vs. BE

const inta = 10;
afe — MRIRSFF C(identifier) , 72— PMEAFRIEAR, (HZ2—"value

constIB T IR R A0 S35 #volatile [ B A& 1m, -
1. AJ DA A0 G i ) H sz X 48k (read-only region of storage)
2. WISREAE X EAN GG BRI ERE, Wa] DUASH BB R4 Be N A7

const volatile int b

bXt N 1) N AT B 2R HH constiB41, {EATIZAT] BE = #E1E 2L
constZ Ui 1% G A 5 A AN A R &4 £



C++FAlLiteral

5,15

integer-literal
character-literal
floating-literal
string-literal
boolean-literal

pointer-literal

user-defined-literal

‘a’, ‘b,
10.3
“hello”
true, false

nullptr

123 KM

C++Xf Literal ) fif B
The term “literal”
generally designates, in
this document, those
tokens that are called
“constants” in ISO C.



C vs C++

| c _ c:

5 Integer-constant Integer-literal
10.2 floating-constant  floating-literal
‘a’ character-constant character-literal

"hello" string literal string-literal



i A FT d -t kA P ST T 3O R IT e
C 12 :7 1S RBEARKEST A LA 5

n,am,,REC "a""

String Literal EC/C++F|='E(J|Z%U

LL”hello” 15
“hello”[0] = ‘a’; C: (Undefined Behavior) C++: ZmiFHi4E
C: {HZEA Zchar* C++: {HZEM R const char*
”he||0"E|/‘]1E /f PAE = /f rE
char* p = "hello"; const char* p = "hello";

C++F “hello” K] iR [FIE 2K E B const char*
T M LiteralfEC++H B HE K& X



C++ A4+ 2 7% B Compound Literal

int* p = (int[5]){1,2,3,4,5}; (int[5]){1,2,3,4,5}[0] = 6; (int){1} = 2;
&(int[5]){1,2,3,4,5};

C C++ S e Ci+

v X 4 vV X

KRN AT AT BT

error: taking address of temporary {HLiteral§ & &= /\]/E[\X error: using temporary as lvalue

b E—NEHEERKRIENL, B
C++H17% 4 Compound LiteraliX M & 1



C/C++Hsizeof(‘a’) AYXHI

1. XPREREFIR/N
sizeof(type_name)

14 -

2. FRIEFR [FME R B RN
sizeof(expression) Y sizeof expression

ilhn: 45 5Eint aflint b[10]

sizeof(a) 145 RN 4
sizeof(b) [ £5 2R N 40

sizeof(int) 145 RN 4
sizeof(int[10])) 45 RN 40
sizeof (int*)H 45 B N 4

sizeof(b+1-1)H) 45 N 4




‘---»*s‘=¥.i‘«::‘?sREC :

sizeof llFchar B 5EEK

1. XPREEHKAN 2. kAR AME R R A AN
sizeof(type_name) sizeof(expression) BY, sizeof expression
It . #lan: %5 %Echar c =‘a’;
sizeof(char) )45 R A 1 sizeof(c) &5 RN 1

sizeof (c++) 45 N 1

sizeof(‘a’) 4 R /&2 *



‘a’ EBfraRE?

‘a’ ‘b, IECIHE F H A Nlnteger Character Constant

An integer character constant has type int
sizeof(‘a’) 1) 45 R 24

sizeof(‘a’)TECHIC++IA 55 N R IA—EL
C++H1, sizeof(‘a’)iR [mlA&1

ISO/IEC JTC1SC22/WG141EE TS R B B KB iR &



Object Type vs. Function Type

int a; FE X T —AintR A AR e
Object Type
int func(int a, int b)
{ AR T — AN REMERE Aint, 3
// do something HE N2, FEBIENintZS 8 B pR func
return O; ‘\

i Function Type



g S 4% . = i e (T 3 - kS B Al T 3O RIT T e
TSN RBEARAEESI :

| Type-name(argumentl-type, argument2-type..., argumentn-type) |

| funceR 2L BRI 2025 2 Zint(int, int) |

PRI A 5 2 5 B R FE 41225 (pointer to function returning type)
25— A RECETY 1, REMERT Nint; 2. ZEHE N2, KM Aint

int(int, int) ﬁ int(*)(int, int)

Referenced Type Pointer Type



A: 0x00419850

Func_T: int(int,int)

N: func

S: N/A

V: 0x00419850

V_T: int(*)(int,int)

funceR Z 25 A
”/—\\‘ﬁéﬂ”

R BREBY7 TR

FA11E F Object Type s JGZH L&

Wit —{ Function Type~ JGZH 1A o7 £

1.
2
3.
4.
5.
6+

ABJLR BRI e (B 15 /2 0x00419850)
Func_THl /& R F 25 A

NAZ PR ZPRIRAT

PRECRAN A K/ (sizeof LD
RREVAA—FE
V_THFunc TXF M 138 &



int func(int a, int b)

{

}

cREAH (Function Call)

// do something
return O;

int main()

{

}

func(10, 20);
return O;

1. funcE —/MARIRSEF, AR EA, RN
PR EFR AT (Function Designator)

2. PRERIART RS BREER Y
func = int(int, int)

BREAR IR +H(Z20):  BRAZ F (Function Call)
func(10, 20)

A postfix expression followed by parentheses ()
containing a possibly empty, comma-separated
list of expressions is a function call.



RBARIRAF (Function Designator)

int func(int a, int b) 1. funcAEETE Hlvalue, IvaluesZii &Object Type
{
hi i sy (PR .
/] do something 2. funcB SO RF A SERL A TR (8
} <PREI AL, e ECRI N P FE A 2R >

funcef K i) R HCEE ARG B B R 2R AL Zint(*)(int, int)
A function designator with type "function returning type" is converted

{ to an expression that has type "pointer to function returning type".
func = null; X

int(*p)(int, int) = func; . o e Kb o L
nt(*q)(int. int) = &func: 3. &funciR[E] {235 Mlfuncek 2 a5

return O; <PRE I HuIL, PRECESETIT N ) F8 £ >

} The result is a pointer to the function designated by its operand.

int main()



N

int func(int a, int b)

{
// do something

return O;

}

int main()

{
int(*p)(int, int) = func;
int(*q)(int, int) = &func;
return O;

}

RBARIRAF (Function Designator)

A: 0x00419850

Func_T: int(int,int)

N: func

S: N/A

V: 0x00419850

V_T: int(*)(int,int)

funcrf Z 5 A
”/_‘\‘ﬁéﬂ”

&m}} <0x00419850, int(*)(int,int)>

J

<0x00419850, int(*)(int,int)>




int func(int a, int b)

{

}

// do something
return O;

int main()

{

int(*p)(int, int) = func;
int(*q)(int, int) = &func;
int(**r)(int, int) = &p;
return O;

it R — e

int(*)(int, int) 2 —MIEE SRR, AN MR TEE A
int(*)(int, int) <mmm) int(**)(int, int)

int(*s[5])(int, int): AT & sHYSEA & — N H e SR A
5P ItE, B ICERRALZint(*)(int, int)

typedef int(*FUNC)(int,int);
FUNC s[5];



int func(int a, int b)

{

}

// do something
return O;

int main()

{

int(*p)(int, int) = func;
int(*q)(int, int) = p;
int(*r)(int, int) = *p;
return O;

1. If the operand points to a function, the result is
a function designator;

*ph, *3| G fjoprand &— MK A B £
T *p 1145 SR A2 B8 HK A Func

2. funci Hohi U A L AR {1
<ERC ML, B HCHTRE G K>

BEF2RAYET Zint(*)(int, int)




*1?51???3@@%&1’5%?2;@%@

int(*p)(int, int) = func;

int(*q)(int, int) = p;
A: 0x0038A511 int(*r)(int, int) = *p;

Obj_T: int(*)(int,int)

A: 0x00419850
Func_T: int(int,int)

1 o N: func
Vgt .
S: 4 | <0x00419850, int(*)(int,nt)> | S: NIA
V: 0x00419850 B V: 0x00419850
V_T: int(*)(int,int) } V_T: int(*)(int,int)

p XS R N AT 7S TG 2H. funcrR BRI 7\t

*pRNE



