. [ A ~ y 'g@ﬁ‘\‘!‘,

)]I] )\ fk ﬁq B]ﬁ h % %I] E Ek -& ' &
e REHA .
ix« 0.5 .

RADFEAE R AR 2B e (s )/ \ g
) FEPURR (CH5E) )

HASEERR IR BB R4 (Frok/ \ B0 DI LA PDE, 203 -

FRBGIE AR R RN R R B OCAd
C++i5

goki

Javajks

i

R

TR

) EAE A

T 45

AR A w2 CH

C++ FEub

C++ = A 451
i TRl AL R

C++if#d public. protected. private = /> &4~ 4 il Bk 52 A8 BN AR B3 PR U7 IBARR . BT B R R A B 1
ZORYH . RO, BRI A BR A o

TERMNER CESCRIRIGAES) . JCIBRUA 7 Ik public, protected J&& private, #B2 A LLEART HIHY, 1%
AV IR B AR BR 1 o
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https://www.programmercarl.com/other/kstar.html
https://programmercarl.com/other/kstar_baguwen.html

FERMAMER (G CRMRAGZAN) . REEE X RV A 5, I Bk x5 2 G815 i) public JE YRR, ASEEVS ]
private. protected J& R A5 o

TRIAMR RAFIRIPYR, FAA B RARNRER IRAER" V5T, FEE P SARIOR Y8R REB IR AE 2R VT 1H] o

TR, AP AR IRA R D, (RAPFIRAA R RER IR RV o X T FA
AFGRAFAIR , LIPS R ASBERE RN R 7T ]

1. 4k

e

IR RAI RT3 — R R BRI i

i

B LME B RM P AIIRE, HETC T EH o S JROR MM 0L T 0 X LDy RE AT J
L QAR AT =5 5

1 SEERARR : 50 SE 28 0 R AN 77 1 T TC R AA 1 om F25 4

2 HROR: $RUE BRI ER AR (BT bR (S B BE

3. AR fRTER (38 MEAREER CR) MAMIURISEELARD I BE

foil -

BNESC—AIERE, WA WAl FREAIURTE, W2k, BERESEAIITE, 728 X RARAR,
LRI A2, BEORE T ABPER L, T DR SRR B R BbSE. MRIRE R Ty ik

2. B3

& X :
BHRFRIGRZBE R, REGRAN AT AT & DT 19);
Thg:

IR AR K, I ELRT DI OB B FUE T S KR R R X (AT £ R
B I A5 SRR B A R publicls i, T AR S I USR8 7 ¥ R il private i .

3. B3
7E X :

R —FYRIH AR FYGES . B AR REER—HE . AFEBX G &P AR AT A (R
WFENZE, ERELIETNZE)

i :

2 ZS MR SOV VRS AR B B R A — A~ B 22 B M EA) X ARG B, TR . SR SR vl LUAR 24 i Tk i
BT R LA R 877 s 1

T 3G VPR R IR IR E Y SRR A4
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L BA IR

1. #% (override) : JEF5 FIREHE LA K PR A A
2. B (overload) : RIGAVFHFELNFELEE, MXEERHASHENR (SFSEMAR, SiF358257
ANE, BRI HARE)

15l 4m -
FRE—MIRENRE—N, WA B RN, X ARG R DL REE W LI REBE R .

#HI short int long 1 long long
Cor+ BERIERAC B bR

short /1> 16 i}

int /045 short —F£K

long /032 fii, HEDE int —fK

long long %/)> 64 fii, H#%/45 long —f#K
TEMEHSALF T R G, 1 byte = 8 bit

R2 RGBS B, short 2k 16 fiZE) 2 A~275, long ok 32 fiiBl 4 AN=£75, long long y 64 fiiB 8 777,
int PR EECNRTE, —MRIAA int BN 4 41N5T, 5 long 44K

] L s AT sizeof FIWIEHERRIM K EE. iU :

cout << "int is
cout << "short is

<< sizeof (int) << " bytes. \n";
" << sizeof (short) << " bytes. \n";

L climits g T AR H R flin: INT_MAX R int K {E, INT_MIN 7R int f5/ME.
T A

R AT A R B, T DU R AR B RS AP e R, B R A

int PeBCE A H R, ROATHEN S ER AR s B, 7 DL RSB I — R AT int 282,

itjc8.com



1FEH5 5 H

TEEH AR R hE, HA SRR (i TARIXIR) . ARSIk, BT DT LA e s fda st T
AR AL EL TR 18] Ak A SO R AR 16 B ik B A B e A e B

IR E RN, Nk, R, Davinit
AR R ERGIH  ABRAFTER 10 S E AR

R
const K
constf/E R :

e BN EARE NS, & RiEAR. WHTEE A HER 2 E R {E .
1. ¥EdaE (K)JEconst)
HERE:

AR T —A 85, MRS AN R . ARl RIS ORI AN R E. HRIREH R
(=R DO NIE PO i BT € G

FERL:
AR,
X

(1) const £ #m2RA “REH AR = LR

i

Y

(2) HHERA const “FREI A E =T EA
il :
int temp = 10;

const intx a
int const xa

&temp;
&temp;

// B
xa = 9; // HiR RIEN®
temp = 9; // IEf
2. it E (16)Zconst)
R
TREME BRI E X T —/MEEr, XATREAE I RETEE Witk HAhH T A REAE . FREH BRI R4 1
ANTT AR
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FEm:

b

AR,
K-

HAEARA * const 155 AT BT E A

il :

int temp = 10;
int templ = 12;
intx const p = &temp;

// B
p = &temp2; // HEiF
*p = 9; // IEff

1 Binclude<iostream>

2 int main(){

3 /l 1L.EE2HEEH

4 int tmp = 10;

5 int tmp2 = 11;

6 const intx a = &tmp; // BHEE
7 // *a =9; // RE: ERNRE

8 tmp = 9; // Eff:ERNREMEK

9 a = &tmp2; // Ef: AIMNEEINTR
10

11 /l 2. BHESE

12 int tmp3 = 12;

13 int tmp4 = 13;

14 int * const p = &tmp3; // HE &g

15 *p = 9; // Etf: ANEREANRNE
16 /] p = &tmph; // #iR: FEMIBEFHTHNR
17 return -1;

18 } Y

define FiI typedef fi¥[X 51
define

FURT B A e e, I R

AL S P A AL BRI B

AT AR 1k Sk SO E A 51 A

BN, SRS RIEL, A% D RE AT T 2 D R

L e

typedef

I E D O ) VA € I o S | )

2. RTEMIE. B1THIHER/EH

3. TEMDAAEHR P ELE ], ERFEfrdEhNAEh A — 10
define f] inline f¥[X. %1

1. define:

B TG IRI AR BER %, FURTR S AT R e, TR A, AR4,

2. inline:
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inline i 5K A IBC BRI K 18 58 I AE B T PRSI B AR N DR T U 77, 9800 7 Ak, BRARAIGR Ml R AE . 1A 5l
PR FH I RS T4 5

PIER R ER —PPRe R KA, S TR A
X miFEas ) —FiE R, iR A ] B E 4L X Fhig oK ;
C++rfinlineZg P FR 1 :

L. AEEAFFEAEMTIE AR E )

2. PREFFIEIL Z W25 A W i)

3. FREUAARE TR

4. AR BRI BCPE B DA 2B A P ) 2

override #]] overload

1. overrideREE (#z) T AUk

PASEBUAS R ZhRE . — MR T 2RI R R RI, EHRXRT .

FL -

L. EEIEMSHAIEL, RIEE, Fridh s SHES %2

2. WEFHITIEARE private

3. TR RERE S NIRRT vk

4. EEITERTT R MITF— & BR TR E S 77 31 15 B 5 (public>protected>default>private)
2. overload /2 H K, JXLLTj kM AHRAIF i 2 HOE XA F
—AIEAARFERRA, FET K.

WK

L. RREE U7 AR G EI 2R il B e A T B

2. REISHRAT YR AR KSHARE, SEMSEANE, ARSET (SR —FE)
3. Ty kB S RAUFIEL H 20 B

R 2 AR T B GAE A R H 5 AR AT o ELAE T 247 -

G 5EBM AT X G MM T override MM H4F i J5 1%, M J7 Ik 1R 26 RA — AR 8 R 5 ;-

new #] malloc

1. newN 4 LRI . 2 Hibac_allocst %, B ALIRFINULL; mallocs)ft i AR FINULL.
2. Afi Fnew S FEAF B 1 P 7743 i JE AR 8 ARSI RN, Tiimalloe ) 7 22 . 2 s Hh e i O A R
3. opeartor new /operator delete ] DI# #E#, Timalloc/freed: A R iF H %K

4. new /delete<x i FHI XI5 HAHAI 3 BRI 4K / M A4 BRI LA SE O SRIAG I / T4 o Tiimallocll A2y

5. mallockjfreeft:C++/ CiEE BUPRME E R new / delete & C++1 18 BA4F

6+ newHRAEFRF I B HIAEH X LR RN A2 ), Timalloc kB HE b B2 53 LA £
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"t

New/delete Malloc/free AL
A5 BHAT CRT B& 4L
WA/ | BBbit S FIiH
FR g4 & AR

(—A int KAHEEHE | (nalloc KAEEHAL int, D

] float 2x4R4th) double £HE SRR/ A AF

IR

LEF S new 314 1 malloc

Bk 7 4 BEARR A 738 R BRI

oAt i1 218 FH A 3 AT ) R

DA 53 G SR IR i PA7 53 B S I At 32 6] nul 1
bad_alloc 5%

IR 8] 58 SN R ER 2 void B H1R4L,

BRI 15 4H o I 5 SR AT S R e 4

constexpr F const

const /R HEE"/iE X, constexpr F£/R“H & 11E X

constexpr HEEE X gmiFAH &, 1M const 0] L LRI &, ] LIE LEfriE &

PR¥E—A W B2 PR ELUPRIE Frconstexpr, T HUK- B FRIE A T conste WHR KK —N 28 BARic Mconstexpr, N [FEIFE

Fconstf] o HA IR, —A>constfAE B EREL, FF A constexpri.

constexpris &

B IR RGP RAES P AN WIIGER AR B RIAX, 7 DOEAS 7 B Jyconstexpr2& Y, ph 2 is i 30 1IE AR 5t i {2

R ELIEA.
WAE B AR -
constexpr int n = 20;

constexpr int m =n + 1;
static constexpr int MOD = 1000000007,

S constexprm BH E L T —ANRER . constexpr{{ XH8EH AR, FIFFEXTR IR

constexpr int xp = nullptr; //E&35 THiEconst
const int *xq = nullptr; //iEE@EEMIEH, [KEconst
int xconst g = nullptr; //IfZconst

constexprpf %L :

constexprFRHUEIRREH T H B R IB M %L

PRECAY IR B 2R BRI AT 2 2R AR (R, Al B —freturnififi o

constexpr int new() {return 42;}

itjc8.com



T AT LATESm Rt R IT . constexpr bR S B AL T N RS o
constexprl A BRI T DIERE P H 2 UCE . — e AEKL AT

constexpr F4J1% bR %L :

H) 365 R A RE Bl const, H 52 HTELHE R A 43 R 40T LU constexprr

constexpr i) i RECL A —AZEHIRER . RIITA R B EIRIA L BB I LG (e Ferh o X GRI FTHR J8 53 B A

Mifdi il constexpr 1&4ffi

const:

E4H R const intx d
RIS int xconst e

DA 42

new int(2);
new int(2);

FEREME, AER: fE M const{E I iR A

Wik

TiiEconst: FREFA B4 i
JiEJZconst: FREN TR R H &

A E G B constiB i L RIE, FHEN LR volatile;

A R BB B const il 7 pRAL P BE L8 5 JRIRZSTC SR B A AT LA Fl mutable 5% B =57 R A8 4 X AN B4 B <

FconstFlistaticit) X 41

KigF [ €= EihRREE 1EIHRRREREL

$]
const  BHE/EREEE REEMHUSNEGEHANEE  BIERRESESSZHNE

[BIEHRERS 2; MYBNIShEEE [FebiesriREENE, B2
EEXEYFDE 1 BILAE)]
%, ZexTiFE THERE, FBEERINEN; R constXISAATLAERIEconst)
% BOBSMIERAIISEWANS  BE BRIEconstIRAILIIE
constfieelllE  F=AK URE: EARERY B
FconsthlldFconst  SXIE constEURMEINERILAR
HERNLS; &, FRARBETEZEPFRBARIIIA

static  ERFUITEAS
B zsE

]
RBERTERE ARMERATRE,
HNEB#DEEN, B A Nstatic

OIEREERENEREE (R
BEIIEH R SRR RATERE
@iBthistat [EEERAFEEE
ENIEFSRA, BRERSR
REAE]

A BEREBRAvirtual

const fllstatic R BEFIENEIFREREL, RE: FSHRIENASHthistgs, BIFREEEGL, Mconst

FRBMLRESEIE—)

constexprf &4t

1. BRSBTS  '5 Hos R A B ML U
2. FEIE, SRS LUZESR I constexprif fRABHEF AL, SRR,

i

3. MHERYL, BABOMIITE, (HER2E,
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volatile
X :

[ constZa X R ALHY . R ISAUBHIRF IR Mg s S 4 2R . IO Bl 7 75 W PR A8 B R 1248 Bl ) T 6 A A
b, H5ZAERARMBHE, AR THFERML: SINFPEFRENA . AR TSRS,

(3R

RARET, PRSI Hgixas i gng, HEREGR BRI, GRIUEX PR F e U5 7]
R

T FF R 55 7 P A cpudfl SR 2 77 5

24535 -

ZYEER:

for(volatile int i=0; i<100000; i++); // BEWIT, ~=ELE

extern

SEX: FISNRAE R TR EH S ANRE 4 R R

static

YER: LB AW R BRI + B, IF BAE S BUA IR A SRR R I s BRIARIAG 1L 40
B E++ 5 E++

self &operator++() {
node = (linktype) ((node).next);
return xthis;

b

const self operator++(int) {
self tmp = xthis;
++xthis;
return tmp;

]

HTRREE, BRRECELSHRRR Xy, TR MR, g BRBRg intdg E 9 —10
1. At AR EREIXS, MWiAR5H

B JE B TR B H AR TR R . FE R B S R B S RS B s, WRIR G, IR ARIE R
TR? ARHEIRT R RERPAE B T, AR5 R e

2+ A4 5 B T AL 2 il const
HSE R LIS, AEJE A 7B kAR i+ L2 R B G B+ R, S amg?
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JEA -

EENERBT A EG REEERRTHERNER, BN —JCGRERRIEE, MWARENR ., R KE
B, ZRHARINT K, AR T Eh A L A vE L, AR R T IN_Econst,

3+ AEEEH R A LA

RIFR AT E -+, B S BRI IR RE 5, BT AS 27 R A S AT H4 T 368 BRI A S T4
std::atomic

)@ a++ il int a =b ECH R RAREL AN ?

BR: FR

fi1:

a++: WC/CHHEEMPRIRE , KA —FIER, MiZRE T HARESEREINILRESKRE, LA RET
i

HA X =54 464, Bk Rax W N ERSE AT (Weax) ., WREHZ AT 74 I (E H 11,
FRRZ AT - b I (RS Bl a R A A

mov eax, dword ptr [a]l # (1)
inc eax # (2)
mov dword ptr [al, eax # (3)

PAERBARERD, AWML, NS RafyEaEEL, BT, HERWIZR2, W SLhris T 454 fe

R R R

VA T

fm

int a = 0;

// %21 (BITERENN ESCCRIES (1) (2)(3))
void thread_funcl() {

at++;

¥

// %F22 (BATERENN ESCCHRIES (4) (5)(6))
void thread_func2() {

at++;

by

FATHUEI 45 R LRI RIS F A PUT . RKafEHA N2, (BB THRIERGLRRE P EN AT ENE .
AT ZIES(OMQ)E, eaxTF A HIEA ML, I RIEREUHRBILE2HIT. HiTHE40)4)0), Ltifeax
MMEAE ML HERIE RGO RRRIESIAT . PUTIES6), FElaff R 4R 1,

fil2:

int a = b; \NC/C+HERMPIIRE, XEFIEM LR T HNgmESHRIINICRIESRE, HTIHET
HHICPURMAE R FR T, BHEARE NN EE B NG A4k, DB e e, WX s —
FREF I S5 HEAR A, BK AR DS B AT AEs (Weax) 1, BRI FF 72z 2 45 S arf) N FE ikl
i
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mov eax, dword ptr [bl
mov dword prt [al, eax

BERRMARIES . MABANEREPITRMRIGEN . FAEE RS AL — 545 S PUT B R v ZFCPURT ]
F, UIRE] 55—~ B R O o

I CH+11HRE R AR RS T X PR B, Bibn R it 7 X B A B R T ERAH % &, Bistdatomic, X
R MR A -

template<class T>
struct atomic:

AT LU N RAR AR RIS XA AT 5L AL . SEBR _bstlZE thd it 1 X 2 Se b AR 6 2

// #afl
std::atomic<int> value;
value = 99;

// #iat?2

// TERBELInuXFE LLERZBE (FEEgcclmiZas)

std::atomic<int> value = 99;

// EENEREXTRIEEANEstd: :atomichyiE NSRS

// TREC+H+1ILIESHE, std::atomichIE NMMEREFEA=deletetmiCEILRIFRBNERN
// Q++TERXEIN EEE T C++11ESAE.

C+ 28 | R % 1

Y%7 static_cast. dynamic_cast. reinterpret_castfl const_cast

1. static_cast

A IBTI AR SRR IE S e 1 22 2ok

PEAT EATHAR (FRIRAER IR H 805 | IR L R) —RA M

PEAT AT (JEEERMREH S5 O IRAERERR) . BT ISREGAE, TR A ELm.
S -

1. T REAE A Z 54, anflintéeig fichar
2. JEAEA Y B ek A B void R AL
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2. dynamic_cast

FEREAT FATHEHN . dynamic_castRATRAG A (FEFEEREP) MIhEE. Histatic_cast® 24,
R TR ERE . 51 B E void®, FEREAG MBS, LIRS Wk

dynamicZs B HAE I TAE7E RE BRI AL TR R S AU 5 4 W FHadth . Bt RIONIR Binullptr, XF 510, #
BRI S

3. reinterpret_cast

AT LB R RO TR ST, T DRSSO S W DUESR BRI S| T R B P et . P SRR EL O
Fo

4. const_cast

ORI IR B E . R HARFE M FEORINT S . WS B AR =5 . R HARAREE A IR SR B X
%, LA constE volatile & Ik

A EE
BHIBFEAFRE, ARSI, FrbER)E:
(1) TR SR/ XU, datal+data2
(2) WA BB /T, operator+(datal, data2), SO EERHE FAFHBLEY 45 A “operator B A"
N D ERMEEARAE S BUth. 25, B
AR

5 Butsht, ARG RRRANRE X ZiE . SHE, AEERERNE: 25 285, 8 EXTRHE
5T o

1B BT B AR 28 5 R ordE R AL (BA R & /NTT S R) o« AANN AR A,
FE:

HRIZHAF, EASRILTRAILANZE. XNTF ZIeH, A SEXIMAEMIEFEXG ., 5B ASHON A MZ
X5 T AR BB 2 AN SR E T thistat, B AEBUS AT I AR IR R A%, 2B R 5
WU =4 T [l € 1 Athis.

AR AR -

H BT AR R . £ R A TG. IR [l {Eiostream 5| . 85— B4 iostream T . 55 A4S,
fth Mlconst. HAARH R AR EREERAWR SR, @A T A BHHRNA.

— e -
(1) FARFIR RIZHAF IR A
B hiX BIE AT R AR IERY . TES T B S
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(2) MMEBHEAF AR . B EREIZHAF BRI
(3) THRB AT LA 5
REGTHTCHEMGIN, #PRA (FE. R
(4) EBHE WO HAF . BN A

FIHSBUEN GRS Je B ST ERX I ——EZ— NN AT int B 2 1 ELR R S IR 551 A
JEEREXGAEE GETIAD) o @EIH ) BBUKE, FHESRERMRABY. #ik (=) LAEH-
PR I8 545 -

lambdatpREI N G0 G dn K lambdaFe I EIF A — MR A ZRIR A A XI5, [ iR T (S8 2){ i %k
) X2 p A S HATRI S B R, RS M N B By 28 Bt e bR o B AR S ¢, (%
BB, EPE DU OIR AR Lt iR . 51 T AR iR B A

C+ Ay 2
SR (TR
i DLER R E RS

1. strcpy()
e M strsretihit T 46 H & A"\ 0' 45 AT BY 245 £ 42 il 8] DstrdestHF 4R ik 23 18], 3% [EE A28 Fychar™

QoawaU

2. strlen()

TR E TR
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qaawag

3. strcat()

YE R R ftlsrefir s 47 B s i 2l dest &b B AL .

Goaway

4. stremp()
FRRSHIA 74 B X P FAF R st str2,

Fostrl == str2, MR [\ %
Frstrl < str2, MR B 2
Frstrl > str2, N3 B E4L
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qmwam

1o A ARMTRER?

A7 (memory leak)/@ 45 H1 T i 2 B IR IE M TR P R AEREHEA FHAERI A A IS DL itk iR 3R A A7
TEVIEE LA AR, TR SRR P o BEE BUNAEIG . T ROHEIR KRB THZB N AR, BT A T AR
2

A DL ] Valgrind, mtracedE47 P 77 IS 2
2, AR 4 2K
(1) HeNFEtiR  (Heap leak)

XA AR RIS AT AR R i 243 Fic i id malloc, realloc new 45 M43 BCE) — BN 17 . - 58 )R L A 1od 14 A
XFRLHY freesl# delete Ml ARARFHIBTHINEHR SECX T WA BRI, B4 M0JE XPN A Aol
M. #ia =4 Heap Leak.

(2) ARG % JEiEE (Resource Leak)

FEARTE M RS0 BUR % PR EL AN Bitmap,handle SOCKET 45 %Al FIAH B A sRBCREISIE, SRS IRHTIR
3%, PEN SEAGMAERIL, REETARE.

(3) VAR FERHIMT ) BRI S K PRI 4K

MR 10 TR, IR IR AT BB virtual, A8 T2EAUAT IR B A SRR, TR R
AIEFERIC IS BN fA s o

3. fHafifix FENAFER?

FEHRIBUE . RS BT

4 AT Ik A AR R ?

B NAFI 7 BUEP R AER T, MGG PRy BLA A, TR R BRI A7 s R e SR B
5. BREFREHA TIRIRLL?
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BRETREZ N T MR RIS 7 BN 17 S A A7 I B A 2 UORE R — A BB R 0, CLIBRHEH JUfE< memory>3L3C

o GAEIETIEE, MR, SR
6. GRS, Mride BN R RS, A7

(1) Hriaerse

MR f e SIRERN R AN ZEO, QR R R R, AL sS85
Prid ek, SEORESRF FTIERIL, &N

(2) My

R

WIERBATE, BA L MRS ARTERR G E T 58 AR, SR AT 0 52 1T AN HIE X 4R
PIRR. BRI —ANR, HRHEEMENRHTEER. B, RFEEAEREZEC NIRRT, Hit, 4

16 PRI B LA RE S M PRI AL o

A8 H

1. DL AWindowsNT 320 C++F2)%, &1 T Misizeof f{H

char str[] = "hello";

charx p = str;
int n = 10;
// BIE
sizeof(str)
sizeof(p)
sizeof(n)

I
=~ I

void Func(char str[100])

{
// BItE
sizeof(str) = ?

}

voidx p = malloc(100);

// BHE
sizeof(p) = 7

W

SEBE:

sizeof(str) = 6;

sizeof (/715 &AL AL B BT o1 LA A KM R R '\ O

sizeof(p) = 4;

patREH AR, 320 A4 T K/ 4 bytes

sizeof(n) = 4;

n R RRARR, NN RAA T
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void Func(char str[100])
{
sizeof(str) = 4;

¥

PRI S BN TR, BB E TR AR, N R RN

voidx p = malloc(100);
sizeof(p) = 4;

pi&mallocsy FLif A /N R100 byteff) PIFEHTEAGHILE , sizeof(p) AHREFHIR/N, A BRI N FEII K/
2. SMHTIBTT R A Test el A H AFEI 25 5

void GetMemoryl(chark p)

{
p = (charkx)malloc(100);

¥

void Testl(void)

{
charx str = NULL;
GetMemoryl(str);
strcpy(str, "hello world");
printf(str);

}

char *GetMemory2(void)

{
char p[] = "hello world";
return p;

¥

void Test2(void)

{
char xstr = NULL;
str = GetMemory2();
printf(str);

¥

void GetMemory3(chark* p, int num)

{
*p = (charx)malloc(num);

¥

void Test3(void)

{
charx str = NULL;
GetMemory3(&str, 100);
strcpy(str, "hello");
printf(str);
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void Test4(void)

{
char xstr = (charx)malloc(100);
strcpy(str, "hello");
free(str);
if(str !'= NULL) {
strcpy(str, "world");
cout << str << endl;
}
¥
BHER:
Test1(void):

7 it o FGetMemory1F: RNEEFEEEBIASNTE, Testl BB A str— B #BENULL, strepy(str, "hello world")¥
R 7

Test2(void):

AIRBRELAS. P O9GetMemory 23R Bl 245 A “ A A B ST . %48 ET B HE ASRNULL L P 2 B 488
HER. BINAEATT A

Test3(void):
fefg s Hihello, WAEE . GetMemory3H1iE 1 N 7735 A Rk
Test4(void):

HHEEANEFERNE, JERMEUT . JEFER. B free(str); ZJ5, strliohBFEER, if (str!l= NULL)IFRIAR
HE1EA -

3 B AFFE DL pR

charx strcpy(charx strDest, const charx strSrc);

W

BE

i

s (RSB

charx strcpy(char xdst,const char kxsrc) {// [1]
assert(dst != NULL && src != NULL); // [2]
char *ret = dst; // [3]
while ((kdst++=kxsrc++)!='\0"); // [4]
return ret;

[1] constf&/fi

(1) JEFHF RS consti& i, B ILEHIR A&

[2] 2 4R EHI 2 -
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(1) AR AERERARE, B AT E AR .

(2) HESREHIAKVER ] assert(ldst && !src);

char “#46 bool RIE RS, KPR RARRIE, (HE L KR SEUL AR R AL AT & -
(3) KAETREH AN ] assert(dst != 0 & src != 0);

HEMARWR WAGHR0) S R PR 4k, W ANULLAREO, WERIMBIB SR, fmiddtams
:jj;'éo

[313& 0] H prdik: -
(1) BiC ARG Hstrdst{E.
[4]'\0":
(1) fERE R while (xdst++=xsrc++); B REEERI.
(2) TEME R, while (ksrc!='\0') sxdst++ = *Src++;
TEMALE G, dst4F R R R ICA IERA LN £\ 0"
(3) Htt4 ik Flchar *?
18 1] dst i J5E AL A v B RE A5 SE Fe B A 50
FAFB XA :
int l=strlen(strcpy(strA,strB));
X
char x strA=strcpy(new char[10],strB);
i [E] strSrcf) JRAR R AR 1R Y o
PHH:
L. BFAFREELTME, RBREERAREL
2. PREZREBANEE —Hl Rk
3. #iconst char xfEfchar «R[E, REIRLE, SnidHiss

4. B Edstiisrc N FES AN, strepyiZ B4 L
char s[10]="hello";

strcpy(s, s+1);
// MR[E ello

strcpy(s+1, s);
// NR[E hhello EXLFREIREE
// BRdstSsrcE&7T, £'\0'BET

FrHES, MigsroRMH P EadsthE w7, A —FEMN: src<=dst<=src+strlen(src)
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Ce%t memcpy HIFNAESMMIIAE. T HIZ H memcpy #52Hmy_memcpy

char % strcpy(char *dst,const char xsrc)

{
assert(dst !'= NULL &S src != NULL);
char xret = dst;
my_memcpy(dst, src, strlen(src)+1);
return ret;

¥

/* my_memcpyBISEIENT */
char xmy_memcpy(char *dst, const charx src, int cnt)
{

assert(dst !'= NULL &§ src != NULL);

char xret = dst;

/XREFES, NSt FREH*x/

if (dst >= src && dst <= src+cnt-1)

{
dst = dst+cnt-1;
src = src+cnt-1;
while (cnt—-)
{
*xdst—— = *xsrc——;
}
¥
else //IEEIER, MEHLEFIEES
{
while (cnt—)
{
*kdst++ = *kSrc++;
¥
}

return ret;

5. MR R NIRRT
ELAHString il JEF A «

class String
{
public:
String(const char *str = NULL);
String(const String &other);
~ String(void);
String & operate =(const String &other);
private:
char *m_data;
};

95 iR YA~ R %K

t
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W

K

i

SHE I 00 A R 5 OB AT ST R o SR 82BN S TR G 1 e U IS 54

// FIIEREL
String::String(const char xstr)

{
if(str==NULL)
{
m_data = new char[l]l; //NEFFHEBNRBEFEHNERITG ' \0'
*m_data = '\0"';
}
else
{
int length = strlen(str);
m_data = new char[length + 1];
strcpy(m_data, str);
}
}
// HtRER
String::~String(void)
{
delete [] m_data; // Tidelete m_data;
b

/ /¥ NG R X
String::String(const String &other)

{
int length = strlen(other.m_data);
m_data = new char[length + 1];
strcpy(m_data, other.m_data);
¥
/ /TR ER
String &String::operate =(const String &other)
{
if(this == &other)
{
return xthis; // HBEBWE
¥
delete [Im_data; // BRREHNAEFEIR
int length = strlen(other.m_data);
m_data = new char[length + 1]; //Xm_datafINULL¥IH#T
strcpy(m_data, other.m_data);
return xthis; //REIZARNGRNSIA
¥

6~ Wi — bR Y HHE ST R A
SEBR

RS
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XF AR, HAS A U T R R

=3 b0l A h—

A

}w&§@m

\

J

BLTHIERE
&R

v

46 HEX

ﬁ }%F%m%

X

g FAH A Rbes
x EiEHEBRdata

{tht

kB, AR R, — AR R AT SEMIRTAR. AR SO X e, BSSB. R
Ao

(1) AT ZHAN AL B

AT SHOER N AT S AT AT RPN, RIS 4.

(2) KX

R RAAR R R SHE. AR S bk [ (R e — PSR 22 ]

(3) Mt IX

BT R Z 5] o

(4) #X

BNASHTEN A o HEMARHHE ) oy k4 o

(5) BSS Bt

PR P T ARVIAG LA 228 BRI A58 B 1) — BN A2 X

(6) HHHBL
AR EAIIR IR 2R BRI AR R i — A7 X

(7) RSB
PR P AT ARSI — BN A7 X e i, ARIBBUR AR & 68— 2 H i B i
7 BB CHCH AL LT 5K

(1) M rEaH X 38 i

WAFTERE P G i IR R 20 BChF . RPN FER P I S (e, W R7ER, staticlf i,
(2) fetk Lalg
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FEPATRRELIT . BREP JR AR B R T SR T A AT ATEARR LA, BRI T 45 R X e 4 B 7T A S BRI . BRI TR
SrECEHE N ETARSHESET, BERRE, HRIEHNFARAR.

(3) MIME_E5FE(EhZS A 1757 BL)

P FEIZ T ) i i mallocsinew HHEAERZ DI NAF . F7 R ASTHEM I H free sl delete B A 17 ShASNTEII AR
FHECGE, fHIER R

8+ new. delete. malloc. freex &

SHEE:

MR B8 T RER 2R RTY, ] new [] RIS GEA, M deletekBeliss & EA42 AL+
i B -

class A {};
Ax pAa = new A[3];
delete pAa;

HR4 delete pAa; it T AR :

1. P —IK pAa Fi5 a1 BT GR AT #4) BRI 4L
2. Y4 operator delete(pAa); B N 17

B, X BRI — AR G AT 7T R, 5 A P RGBT R AL, AR R S TR
RPN AF T BT R BCRRERL T R AR B S N G D T BT R, X i A AR

TR DR AN R BRSSO T ! BRI p AR I AN FEZE ], XA RS T E
1 B, BTFLARSTE | B BLH A R AR A 2 pAa FRIA T I 4 AN FATHIHTT . RN IZEAS
B AR ok !

HHEAL PRI F AT
1~ SR ST

LR —H N AR T ), RIS i BRI AN 2 Bl A A2 T
2. e AR BB T i 8 SCARAS BE LIS P A AR 8 X S BRI A 2 Bl 198 e 1 0

2. HAE O AL AT AL AT

BERIIER T AV, EREZEBREN Fita 4 m 8
3+ CH+H a1 i A A7 A

M TS LBERE T L% K ELF AT

(1) memory_order_relaxed

591 g /N0

(2) memory_order_consume
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WA, #Hhicreleaseffiffl, PireleasedtfFMRIEAIAS By, ARPURKI B BELNIR T iiconsume,, FRAFTA Hy A R4
R — R & W 7 31 T

(3) memory_order_acquire
F TR IR
(4) memory_order_release

—RAT A, YRRy HTRER G, ST CBX AN ERR T, M TR, SRR LR
fiti fHacquiresRise, G & PRIEAEY Z A B 22 B R (AR ey Z BT BcBAT . A T 30E T A7 BRI

(5) memory_order_acq_rel (acquire/release)

(6) memory_order_seq_cst (squentially consistent)
IPAL: R RAR BN AABRE . morden o+ FFARRE 2 AT IR AL

wIAE

1. FTRMERIGE

LR A BHt R, RET— RO, BE— Ay, PRI R R R R T I
2. ATEIE R

ety —A R BUE T A R o 2 R A AT T TE R B TSR o e RS T RER RN R A T
. AERTT I PR R AR R AT B, PRSI R AR BUE

3« FEZLAENGOLT AT HIFE 4z

FELAR Liaf7 B IHGO6H R R AS BEBEAT T, BLRS IR FFARSEATARE2 . LI AR 20 AT B AR XA SR B A6 R
A, BATHORASER Sl 3 LR LR i

fRp I s B R T R A const, I Rk AT DA O 31T

i

1. binary_semaphore

T
ALY EARA, RAEARFSRAGESHMRE, — K AR — N ELEIRA
fEF IR :

(1) #iptdfES &, HH—FiRkEEMETE T IRES
std::binary_semaphore sem(0)
(2) LA M Facquire() 7y ¥ 45 f Pl e il

(3) FLREHff Hirelease() 71k, WETEE KA SRE

s

2. counting_semaphore

L
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— AT IR 2 AR R A, SRR B 2 e

FEFZ 3R

(1) &

FeE— KA L NSRRI B KRB, FF e i H B A L5 5 R4 std:biinary_semaphore<8> sem(0);
(2) ELBPEIEI0MELRE

I HX A2 2T Hacquire()J7 I AFHMelE . H2 ELRAE(E firelease(6) /7 ik A REREN LIS 64 4A2 -
future)#

TS HE (AMESS AR PAT L BUEOET 55 BAYI&R 15l {E)

1. Bl A= g s

(1) FLRIEAENHE
ZhH—Afuture, X AMutureZE fr—MntR) i std:future& fut

(2) FafEP A getOT k% fr— AR Mfuture, i [H—Fresult

(3) ELRRAF M= Ml —~/Kik: std::promise prom

(4) Fl7R#E P get_future() 77 ik — 4 future

(5) LMK LAR QI R, IR K HIR IS i future A S 88N

(6) LM LB B A" LA, B J5 A2 58 Ja i KT h Bset_value() 77, S4CA RN i #7= ih
(7) WIS 7= 4 B A% B - R AR v, - AR T DU P b 7= i — R 5 Bl

(8) # )l ljoin() 5 455 RARAS 11 (H R oin Sl T 745 RIS A IR I Y SR AR A 17 1t

2. QREAEAIR PIE

(1) £ fasyncly ik m] AgEAT b thds

22— WU ER S EHITIE RS 2 PIT (A5 288 LR H getO T HE N A IF IR HUT)
ZH " BUTHINA (TRUS—A B0 R sillambda# ik 5X)

(2) A=Al Hlasyncdy ¥EMAE P TAEIfR Bl —Mfuture

(3) M3 Mfuturedifiget () J5¥EmT DLRE™ M
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de<functional>

std::chrono_literals;
t> a( 1)

return std::async(std::launch::async, [](
std: :wcout << L"A Ding 1in

std::this_thread: :sleep_for(5s);

return 50;

)

return std::async(std::launch::async, [](std::functi

ret a().get();
std: :wcout << L"B Ding some
std: :this_thread: :sleep_for
return ret + 100;

std::this_thread: :sleep_for(3s);
i =b().get();
std: :wcout << L"Mai d got: " << i << std::endl;
std::this_thread::sleep for(3s);
return 0;

C++ STL

STL LB JRPE R LT

STLEME TN KA, bz M LGB, XK R a4 k. BRE. s &y (iok
) SHECE

STLA KA L HR AR :

s 2% 8] C B P A 25 ]
B I A A A P P

77 PRECRT LA B 3034 5 BAR T) FR SR FA 22 £
18 AC e T LA 07 R o

ot

KPS RS, Wivector. list. deque. set. map%F, RAIRAFEHE, MELIAERE, STLA S & —Phclass

template.

Ll O
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RS

BRSNS, Wsort. find. copy. for_each. MSZILMIABERAE , STLHE L E—Ffunction tempalte.
VS AV

P T A SRR MM AR, AR, S ERE . &R —Fioperator*, operator->,
operator+-+ operator—% f5 £ 4 K4 AE T LI E Z ) class template.

PP STLA s bt A B O LRIy . HAAREIBHE A RUE I b B ST

JFR AT 5T (native pointer ), & —Fhik XA .

i %L

TR AL, TR SR SERR NG . M SEBUM BERE . i B — P L3 T operator()ffjclass 5 # class

template

B AL A
PR B 8 7 BB AR A AR

STLiZfitfiqueue il stack, BARBMIAE, HHESL AR —FIASEES . FAENRIET &M deque, fr
HEAEER IR 2 P dequefit iy o

2 RO E A

A MWIE S E M. WEBAEER, RESE DML 7SS ME. SREH. 2 ERgHclass

tempalte.

— M43 BL g8 B std:alloctor #& A Wi~ ki % allocate S deallocte,  3X i~ %4373l F operator new() 5 delete(), iX
PIAN R IS 2 X 53 il malloc()and free();{H &% kmallocsy iy KA Ah S (B A% kmalloc—AN 7T F &R 2 A T
s E)

FarZ A SEILR R LUK 2K

I&'>Canminer
| queue I Adapter

o7 a8 7 ag
Sequence Containers Associative Containers
i | array since C++11 | rb_tree LN
O ecror ] e =]
heap 28 (oo hieap()) | map
|priority_queue| | multiset |

[ Tist ] | multimap

| slist B, i | hashtable | &

[ deque 4B e |  hash_set |ipfmie

| hash_map | FEERHE
| hash_multiset I FEHERE

| hash_multimap |3
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STLHIE A
STL AR, BHEAE. RRHitE. BPAmi.
(VTR S

STL WL ARSI R T B SRR R A T A SE B, SO G T A2 G2 0 Fh R ORI R 2 ) o B 4R 41 1 3
TP AR E L -

2. FiltkaE:

4 map " USRI S e R R A AR ERIE R, O map Ji R 2L B B R TR SEERAY o
3. R HEM::

WEmiH A B STL a5 i, LB EAEE|H B L.

STL i —> B SRR K BRI R A 43 15

B AR AN DV, BRI n] s A Sk E o IRAREAEPIE Z IS8 R S, U R AT I A S 2 B
izt

B

pair 2%
PRAFPIAN B B, R AR BT E R B AR
fHf]: pair<Tl, T2>p;

namespace std {
template <typename T1, typename T2>
struct pair {
Tl first;
T2 second;

i
pairfE I ZEHE X A—struct, HFTA R BRINZEpublic, BN E R 437 firstflsecond

Hrmapf T & f&:pair, pair<const key_type, mapped_type>

AT LA SR 3 D R IR
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map<string, int>p;

auto mapl = p.cbegin();
while(mapl != p.cend())
{

cout<<mapl->first<<mapl->second<<endl;
++mapl;
AmapFE A . TCEEM Rpair:

p.insert({word, 1});
p.insert(pair<string, int>(word, 1));

insertf MU S HE REFHIA G, HNEIDR Flpair<ikfUd: . bool>ik MR &R 1M 45 E Rt T IL R

B o
vector<pair<char, int>>result(val.begin(), val.end());

sort(result.begin(), result.end(),[](auto &a, auto &b){
return a.second > b.second;

1)

>

vector ZFas SLH 59 7
1. JEJZ5EH

VectorfEHEH /3 lE T — BEE S AT 28 RSRAFIOT 5

1. =EAMERE

(1) first : 5[ vector H 0 G RS 46 - T L B

(2) last : ¥RMYMAEIRE— NCEMRBFET

(3) end : #5[IFE/ Nvector A Es AT b FH N 1728 I R B 1Y

Hohik VB K
R

First Last End

\J

(1) last- first : /R vector Z5#%H H Ay CLg I B N 7745 18]
(2) end -last : KN vector 75y H Hl %S /R A N 7725 ]
(3) end - first : FIr vector FaslI A&

t

c8.com
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2. PR

WSR-S T, AR EOR AN, R A, R BORIBR S ok, RO BN, TR
HEHIT R

Ll vector (AT #AE, — ELG[RASHEHCE, #5719 )5 vector i T A L ARG # R AL T
size() fll capacity()
(1) HerprBCAFE, TURIESEAAN, WA A SR A2

vector A K4, — AN AEcapacity(), TEAECHTNAE F 2% ol MRFRTT RS, 75— size(), REIYFICELF
A G e

(2) XFvectorskifi, capacity &KL KT 45 T sizeH)

capacity fllsizefH %5}, vectorgi &P %%, capacityZE K (Fif)
IXHP T ) T vectord) 2577 ML, Bl A ELEEL DA & HE?
1. @y 4
L -

BIRY B HHEVER capacity Bl LN B AR, Hn#lis capacity 4100, §°2—WCH capacity +20, F
A58 0 capacity + 20;

7=

Z PRSI, vector B RIS I TC KA R NIGF4F TaKY A E MK AR + 1, MaSmi—MER, 85
M—RITCER T LY B—K, Y FENRIER 0w E . FrLUE e TR LG 2 k- AR 0L, R A
B

PEA:

I S 5 07 22 AR TR LA

2. iy %

L] -

B BRI capacity #If%, HLan#lihcapcity = 100, § & —k48 4 200, 424824 400;

V=%

—IRY %% capacity BIfHH 7 A EHE N I E T EY FMREORR> (WKL) | BEE 3
%

B

BB RY A2 M, MRS 2 BRI L, Z=EF RS MEEY 75
FESZIRIL T HR . — BER FH 25 145 ] 4 SR o

3. resize()fllreserve()

resize(): B Y FIAAN S A ICR B R (size(), TAZA S A R
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1. Yresize(len)Hlen>v.capacity(), NI%ZH H frsizeFllcapacity¥i% & Hlen;
2. Yresize(len)Hlen<=v.capacity(), MELLH Hsizeik B Mlen, Tfiicapacity 145,

reserve(): KUAFYFIAMIN AL R (capacity)

1. tnfreserve(len)JE > 24 A ¥ capacity(), FFAXEH B —HEEFlen M X RIS, RG22 AT X R i@
copy construtorsZ filid K , L A HI AAE;
2. Yreserve(len)len<=24{ijffjcapacity(), MI%LZlH Wicapacity N4, size AL, BIASXS 2 g (AT A 0 2%

3. vectorji i

templeta<class T,class Alloc=alloc>
class vector {
public:

typedef T value_type;

typedef value_type *pointer;

typedef value_type &reference;

typedef value_type *iterator;

typedef size_t size_type;

typedef ptrdiff_t difference_type

//BREXBEN, AR XERERTE N
protected:

typedef simple_alloc <value_type, Alloc> data_alloctor

//=ZBEEERE (DECss)

iterator start;

iterator finish;

iterator end_of_storage;

//ZX3 T EvectorBMEUE, FTA—"TvectorMEEE3 118 12byte, TEEENA

void insert_aux(iterator position, const T &x);
//ZE R vectorfEMY RRE, E THAETERSZEL RO
void deallocate() {

if (start)

data_allocator::deallocate(start, end_of_storage);

/ /AR ERAER 5 SCHL R 21
void fill_initialize(size_type n, const T &value) {

start = allocate_and_fill(n, value);

finish = start + n;

end_of_storage = finish;
/ /¥ E R ERY AR SEI

public:

iterator begin() { return start; };
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iterator end() { return finish; };

size_type size() const { return size_type(end() - begin()); };

size_type capacity() const { return size_type(end_of_storage - begin()); }
bool empty() const { return begin() == end(); }

reference operator([](size_type n) { return x(begin() + n); };

//E# [1i7BvectorZ#FiEH ik

vector() : start(@), end(@), end_of_storage(0) {};
vector(size_type n, const T &value) (fill_initialize(n, value););
vector(long n, const T &value) (fill_initialize(n, value););
vector(int n, const T &value) (fill_initialize(n, value););
explicit vector(size_type n) { fill_initialize(n, T()); };

/ / EHAEREN
~vector() {
destory(start, finish);//2BXR%E, HHIR
deallocate();//RBGARE, FR=(E
h
//ETRME—LLINEER
reference front() { return xbegin(); };
reference back() { return x(end() - 1); };
void push_back(const T &x) {
if (finsih != end_of_storage) {
construct(finish, x);
++finish;
} else insert_aux(end(), x);
/ /5 RIERM

void pop_back() {
——finish;
destory(finish);

}
iterator erase(iterator position) {
if (position + 1 != end())
copy(position + 1, finish, position);
——finish;

destory(finish);
return position;

void resize(size_type new_size, const T &x) {
if (new_size() < size())
erase(begin() + new_size, end());
else
insert(end(), new_size - size(),x);
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void resize()(size_type new_size) { resize(new_size, T()); }
void clear() { erase(begin(), end()); }

protected:
//BREZEHEFANS
iterator allocate_and_fill(size_type n, const T &x) {
iterator result = data_allocator::allocate(n);
uninitialized_fill_n(result, n, x);//ZB&

vectorikfds: MT vectorfEF i —NRIEXE], Fr LS IR E B A& A vectoris AT 5511, AT HER
operator+, operator*Z &Py

template <class T, class Alloc = alloc>

class vector {

public:
typedef T value_type;
typedef value_typex iterator; //vectorfyi&{tz
U AETY:

SRR

heh

vector AR A1 . kS AT FRARECE 2 B, BATLAUEEAR R T HRA.

vectorfi )3 DL N TR B 24300 168 Al push_backdii \ & R 1E RBuR I . FRAT B ek A AR £ FI 23 1Al st
Aiend & 5% Fend_of_storage, WIRAEBAEAN, WIREAMY 70

template<class T, class Alloc>
void vector<T, Alloc>::insert_aux(iterator position, const T &x) {
if (finish != end_of_storage) {//B&HA=E

consruct(finish, x(finish - 1));//EZBRZTEAEE—TTE, NUvectorkRE—TTtRAE
#1E

++finish;

T x_copy = X;

copy_backward(position, finish - 2, finish - 1);

*kposition = x_copy;

} else {
const size_type old_size = size();
const size_type len = old_size !'= 0 ? 2 *x old_size() : 1;

//vectorPUIRGBETEMEE— TR, NREMEE2ETE.
iterator new_start = data_allocator::allocate(len);
iterator new_finish = new_start;
try {
//EIENR ZRINTTR
new_finish = uninitialized_copy(start, position, new_start);
construct(new_finish, x);
++new_Tfinish;
//EIMENRZENTR

new_finish = uninitialized_copy(position, finish, new_finish);
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catch () {
destroy(new_start, new_finish);
data_allocator::deallocate(new_start, len);
throw;

}

/ /A ERRvector

destory(begin(), end());

deallocate();

/ /AR E@FNvector

start = new_start;

finish = new_finish;

end_of_storage = new_start + len;

BN RBAERSy, BEH N, FRITE, BMUEORM TR S 2 ], e — BL5 | 2 A i B4R 1 LG vector (T A7
IR EHRERAL

start start
A A -

s1z¢] % size

reallocation

finish
-

capcity J,
end of storage

-

finish

T

capacity

{fP @ 4 end_of storage

v

vectorfJ#4r L E#AE: pop_back,erase, clear insert

void pop_back() {
——finish;
destory(finish);

//erasehRz—: ERTEETE

iterator erase(iterator first, iterator last) {
interator i = copy(last, finish, first);
destory(i, finish);
finish = finish - (last - first);
return first;

//RRAZ: EREMIE LRTER
iterator erase(iterator position) {
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if (position + 1 != finish) {
copy(position + 1, finish, position);
——finish;
distory(finish);
return position;

void clear() { erase(begin(), end()) };
template<class T, class Alloc>
void vector<T, Alloc>::insert(iterator position, size_type n, const T &x) {
if (n !'=0) {
if (size_type(end_of_strage - finish) > n) {
//ERTBARTEANTEHNE
T x_copy = X;
/AT ERARZENIBETENE
const size_type elems_after = finish - positon;
iterator old_finish = finish;
if (elems_after > n) {
//BARZENTE TN EATEBANTENE
uninitialiazed_copy(finish - n, finish, finish);
finish += n;//¥%vectorfRBIFIRC/ETRS
copy_backward(position, old_finish - n, old_finish);
fill(position, old_finish, x_copy);//MiEN=2EHEENRTE
} else {
//TBARZENTETHNTER/ANTENE
uninitialiazed_fill_n(finish, n - elems_after, finish);
finish += n - elems_after;
uninitialiazed_copy(position, old_finish, finish);
finish += elems_after;
fill(position, old_finish, x_copy);
}
else {
//ERZERNTFEBATEN T,
//BRREMRKE, ERKENME, SEZKEHNTEDEN
const size_type old_size = size();
const size_type len = old_size + max(old_size, n);
/ /AT BRI 8
iterator new_start = data_allocator::allocate(len);
iterator new_finish = new_start;
_STL_TRY A
/ /BTN RZAINTTER
new_finish = uninitialized_copy(start, position, new_start);
//BFETR (FMEE ) EAFZE
new_finish=uninitialized_fill_n
//EIEANR 2GR
new_finish=uninitialized_copy(position, finish, new_finish);
//X—EBBFTEE LI insert_aux® i

#ifdef _STL_USE_EXCEPTIONS
catch(){
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//RBRERE
destroy(new_start,new_finish);
data_allocator::deallocate(new_start, len);
throw;

}

#endif/x _STL_USE_EXCEPTIONSx/

/ /i HERRvector

destory(begin(), end());

deallocate();

/ /AR ERZEE@Fvector

start = new_start;

finish = new_finish;

end_of_storage = new_start + len;

list (f##)
listi# it
AT RN Y, A2 T B RHESERT , B SRR OV

TEPRELASIMER T R IERERAR " . ATRERIING, LRMATFEXMEATCR BT HE S T, B LU AR
WAL NI B A 2

listR TR G . HL46 4 S listAs B 5 FF B -

template<class T, class Alloc = alloc>
class list {
protected:
typedef listnode <T> listnode;
public:
typedef listnode link_type;
typedef listiterator<T, T &, T> iterator;
protected:
link_type node;
¥

BT A, ERXFEAE, EBEEMEIELL W L linktype node, RJERATEHE MR,
linktype, 2 _EHifElinktype, #%Ztypedef listnode linktype; ##ixX 4> 77 14k 413k 2 _E i ity pedef listnode listnode; 3
1% Plist_node & FTHIZE, FAT—ZEMTH, BAEHE X LD
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template<class T>

struct _listnode {
typedef void voidpointer;
void_pointer prev;
void_pointer next;
T data;

};

list&—ANFREI R, [ B E i R STLXF T /i 1A JF A R0, R7EBE % R ] LU k28 35 6
listBj AR it

EREEIZ R T VR R R 7>, -, ++, * O FBHM, FERELEEES AR MRTR, JikE
BT R GHTTJTHE , TORREAE TORPORIRIEAY, (XOSFPRALRZ AL, W REIL TR B AN SRR BA VAN
NHREA B TR ET AR R N B I A R A I R0 P AL T ) 2508 JL A ST SQ IR B AR SR A5
Bo BTN, FIEHENAHDREEENER, FrUBMNTEAhiEn GERE) Bt B8 im
iterator traits3%, X T —REENRE, EEERIGEAG R RHERIE, WX THREIHE B, ERAMEK
M, AT B A3t H B R A SR RS Y PR

Non class (template) iterators
JREN native pointer, ik #%
) associated types. {HERY
™ associated types E- ¥ {8

const T

Iterator Traits

list<T>::iterator

deque<T>::iterator

map<T>::iterator

$GE& N

value_ type
difference_type MyIter<T> class (template) iterators
pointer FRENFERECH
reference associated types.

terator category

// R —ARANER KR, EEEBUA S AT XAIKFREEY
template<class I>
struct iterator_traits {
typedef typename I::iteratorcategory iteratorcategory;
typedef typename I::valuetype valuetype;
typedef typename I::differencetype differencetype;
typedef typename I::pointer pointer;
typedef typename I::reference reference;
};
o// EIEEEENHITISMN, EERKERNE
template<class T>
struct iteratortraits<T> {
typedef randomaccessiteratortag iteratorcategory;
typedef T value_type;
typedef ptrdifft differencetype;
typedef T *pointer;
typedef T &reference;
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hH
// EREE B ERIHITIE, BEXKERNE
template<class T>
struct iteratortraits<const T> {
typedef randomaccessiteratortag iteratorcategory;
typedef T valuetype; // valuetyetfAATFEIETE, REEAN, B T mMiE const T EA
value_type
typedef ptrdifft differencetype;
typedef const T *xpointer;
typedef const T &reference;
};

vectorfillisti] X 51

vector )R )2 LB 4 s listi& W %
vector S i 5 N A, SLREREALIT 1], listA T

vector7EH1 [H] 9 AT A MR 5 SEONFERE DL, listhay

vector— IRV BLIFNAF . MG A HEATEIREY 25 listig: i N B 17 s BEA 7T N A7 B i
vectorflEAILUT M MERELS . FEANMBRIEREZS ; listREALTS MIVEREZE . Tl N MHBRVERE LT

Ok W=

deque (X% ZH)
KTHEPGERENLT ], BT dequeRR AL I ERBkEL , P ILE B A vectordi,
1. dequeffit:
deque—AN BT O MELL M2 18], FLNFER A 4 BrtE S 28 M2, W I o] DAKS i — o i) 28 18] 9 4%

H T dequeffjik R #s thvector B 2%, XM 7 &N 2B 21, T LABRIE LR B fvector: h THRERZE, FEX
dequeit T HEFHEAERI I, FATTAT LLSE i deque il Bl vector i B A THE)F i 5 FEE il [l deque

2. dequerp#5gy:

dequeft i —Bt— B @ BIES A M . — BAT O BPE H ki a3 R um BE MHi i 25 1), B — B s s
), ERRETEE N dequelt) ki el & B i

AL
WG “vector (B FTFLE . W, BB E, 4 ERAESIES, HRAREILTT RREE T
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(iterator)

buffer ”
/Iol fzfsfalslef7]
| NERNEIEEIEEEEEE

map 2
'\<_( map Sizé 75

Jw [ [ 0 ] [ 2] 3]

start
(iterator)

finish fip 4

(iterator)

dequesR il —Htmapffh L, HAMEATTRATIRE . |07 ELEMEE W, R NEFX, XX A R
PR AT HHR Y -

template<class T, class Alloc=alloc, size_t Bufsize = 0>
class deque {

public:
typedef T value_type;
typedef value_type pointerx;
typedef size_t size_type;
/Y=Y
public:
typedef _deque_iterator<T, T &, T *, BufSiz> iterator;
protected:
typedef pointer xmap_pointer;
protected:
iterator start;
iterator finish;

map_pointer map;//fg[@map
size_type map_size;//mapRAIBHMZ Mg

//mapELE— P Tkxk

dequei%fas:

template<class T, class Ref, class Ptr, size_t BufSiz>

itjc8.com



struct _deque_iterator {
typedef _deque_iterator<T, T &, T *, BufSiz> iterator;
typedef _deque_iterator<T, cosnt T &, const T *, BufSiz> const_iterator;
static size_t buffer_size() { return _deque_buf_size(BufSiz, sizeof(T)); };
typedef randem_access_iterator_tag iterator_category;
typedef T value_type;
typedef Ptr pointer;
typedef Ref reference;
typedef size_t size_type;
typedef ptrdiff_t difference_type;
typedef T *xxmap_pointer;
typedef _deque_iterator self;
T *cur;
T xfirst;
T xlast;
map_pointer node;
/Y=Y
[/ EZR— T REEFXK/NEIREL
inline size_t _deque_buf_size(size_t n, size_t sz) {
return n '=0 ? n :
(sz < 512 ? size_t(512 / sz) : size_t(1));

dequedfl A7 AN EHR A

start5finishi &%, 47 Hideque:begin() 5 deque:end ()% 1]
//ERBNXETH, HPETENE—BBAENXDN%, AeERFER—TEEFEX

void set_node(map_pointer new_node) {
node = new_node;
first = xnew_node;
last = first + difference_type(buffer_size());

//IETREHZEFE_deque_iterator<>pINizfErxE
reference operatorx() const { return sxcur; }

pointer operator—>() const { return &(operatorx()); }

difference_type operator— (const self &x) const {
return difference_type (buffer_szie()) * (node-x.node-1)+(cur-first)+(x.last-
X.Cur);

}

self &operator++() {
++Cur;
if (cur == last) {
set_node(node + 1);
cur = first;
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return xthis;

self operator++(int) {
self temp = xthis;
++xthis;
return temp;

self &operator——() {
if (cur == first) {
set_node(node - 1);
cur = last;
¥
—-—cur;
return xthis;

self operator-(int) {
self temp = xthis;
——xthis;
return temp;

/ /AT EIIBENZEY, ERZE T AEZBEAN T IEE
self &operator+=(difference_type n) {
difference_type offest = n + (cur — first);
if (offest > 0 && offest < difference_type(buffer_size()))
cur += n;
else {
offest > @ ? offest / fifference_type(buffer_size()) : —difference_type( (-
offest - 1) / buffer_size()) - 1;
set_node(node + node_offest);
cur = first + (offest - node_offest x difference_type(buffer_size()));
s

return xthis;

self operator+(differnece_type n) {

self tmp = xthis;

return tmp += n;
self operator-=() { return xthis += -n; }
self operator-(difference_type n) {

self temp = xthis;
return xthis -= n;

rference operator[](difference_type n) {
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return x(xthis + n);

+
bool operator==(const self &x) const { return cur == x.cur; }
bool operator!=(const self &x) const { return !(xthis == x); }
bool operatoe<(const self &x) const {
return (node == x.node) ? (cur < x.cur) : (node - x.node);
b
dequeZ a5 H4):

dequef T 4E4— A map#REH LISt B4k T start 5 finishih (5 20 1145 17 55 — R np KA 55— A n R, Fa —A1M4&
MXH R G —ANTTR T IeR, R EELAHE Y Himapi K/, BRI TIIEARE L

dequefj iyt 58 P

//dequeBRBITEX TR BB &S
typedef simple_alloc <value_type, Alloc> data_allocator;
typedef simple_alloc <pointer, Alloc> map_allocator;

dequerf 7 — M i SR AT T4 i deque 25 H4 HF IR (i

deque(int n, const value_type &value) : start(), finish(), map(0), map_size(0) {
fill_initialize(n, value);//ZX TR ERAFRMEdequetts, HiIIVIE

template<class T, class Alloc, size_t BufSize)
void deque<T, Alloc, BufSize>::fill_initialize(size_type n, const value_type &value) {
creat_map_and_node(n);//&HE4EH
map_pointer cur;
_STL_TRY {
/I RBTEFXRE
for (cur=start.node;cur<finish.node;++cur)
uninitalized_ fill(xcur, xcur+buffer_size(), value);
/[ EERE— T RE—RAE
uninitalized_fill(finish.first, finish.cur, value);

¥

catch() {
AT

¥

template<class T, class Alloc, size_t Bufsize>

void deque<T, alloc, Bufsize>::creat_map_and_node(size_type num_elements) {
//BETRE=nEZE TN/ BT EEFERNAI B ATE T+
size_type num_nodes = num_elements / Buf_size() + 1;
map_size = max(initial_map_size(), num_nodes + 2);//BIEGTNEE2 MEY 7

//BIE—"P KN Amap_sizekmap
map = map_allocator::allocate(map_size);
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//BIEM MEHE@nap A AAENE T SRR EIXER

map_pointer nstart = map + (map_size() - num_nodes) / 2;
map_poniter nfinish = nstart + num_nodes - 1;
map_pointer cur;

_STL_TRY {
/I AT T REEEFX
for (cur=nstart;cur<nfinish;++cur)
+cur=allocate_node();

}

catch() {
/AT

}

//&ERdequelstartfIfinishifEAR
start.set_node(nstart);

finish.set_node(nfinish);

start.cur = start.first;

finish.cur = finish.first + num_elements % buffer_szie();

ETRBZEARIEN LI, H—, BRAMEEEY EmapiiiR, HAMY . RERIEmARL, Hioh
W e 75 FE 45 2 B T Sk AT 40 i 75 BR R T o

void push_back(const value_type &t) {
if (finish.cur !'= finish.last - 1) {
construct(finish.cur, t);
++finish.cur;
} else
push_back_aux(t);

// BFRHERFM—1ABTESTE (finish.cur=finish. last-1) ,
// FAAENIDAEFRE—TEEFX, EREMTRNAS, AREERSIKS

tempalate<class T, class Alloc, size_t BufSize>
void deque<T, alloc, BufSize>::push_back_aux(const value_type &t) {
value_type t_copy = t;
reserve_map_at_back();
*(finish.node + 1) = allocate_node();
_STL_TRY {
construct(finish.cur, t_copy);
finish.set_node(finish.node+1);
finish.cur=finish.first;
}
— STL_UNWIND A
deallocate_node(x(finish.node + 1));

}
//push_frontth 2—#MiB4E
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deque vector

i HEIUGOR 7 BUAF AR Y, AL S e 8 H TR Bl — Bt LI N A7 R AT N 2

A

77

Y

E34 BVl 7 5 A i 10 T ASR (I 28] ] insertfileraset®  JURAERPSI M Rl A TR A AR,

%23 1, T HAERFIEEK T Tt Hovector B AR R (B REHLT W) B 2 Ebdequettht
stack && queue

HWER - 5 BAFBEFRZ duque iidzas . HIKE & Lidequey JIEERZEA o it dequedhf T BAA#R1E

F push_front  deque (¥ ) push back%

~2 4 1 7 5 2 il SO
U pop_front pop_back L;)

i’

quene (%44  push %1

F;::j[ 4511 |72 ] 6] 2]
~a_ pop fip 4

'

y
VINB

template<class T, class Sequence=deque <T>>

class stack {//_STL_NULL_TMPL_ARGSEHH<>
friend bool operator==
_STL_NULL_TMPL_ARGS(const stack &, const stack &);
friend bool operator<
_STL_NULL_TMPL_ARGS (coonst
stack&, const stack&);

public:

typedef typename Sequence::value_type value_type;

typedef typename Sequence::size_type size_type;

typedef typename Sequence::reference reference;

typedef typename Sequence::const_reference const_refernece;
protected:

Sequence c;

public:
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bool empty() const { return c.empty(); }
size_type size() const { return c.size(); }
reference top() {
return c.back();
}
const_rference top() const { return c.back(); }
void push(const value_type &x) { c.push_back(x); }
void pop_back() { c.pop_back(); }
i

template<class T, class Sequence>
bool operator==(const stack<T, Sequence> &x, const stack<T, Sequence> &y) {
return x.c == y.cC;

template<class T, class Sequence>
bool operator<(const stack<T, Sequence> &x, const stack<T, Sequence> &y) {
return x.c < y.c;

heap && priority_queue

heap (k)

FESLAESER SO L, S NP, ARME, /IMRfE HAESTLH fipriority_queueffjBhF, B, DUEAMIIT K 70 %4
ANAF G, ARG BN —E R MRS S BT R IR, 564 — X HAXHMPERT, & & ffpriority_queuef]
JR)Z

priority_queue:

RSEBAF, WAL . HN T R AL B NRIBFHES] , T2 B 3hBOT RBUERES] . B~ R —
A max-heap5e i, J&#& f& Lhvector—F I 564 — X o

template<class T, class Sequence=vector <T>, class Compare=less<typename
Sequence::value_type>>

class priority_queue {

public:

typedef typename Sequence::value_type value_type;

typedef typename Sequence::size_type size_type;

typedef typename Sequence::reference reference;

typedef typename Sequence::const_reference const_refernece;

protected:

Sequence c;//KEB#
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ot og

Compare comp//Z&gtERA/NRE
public:

priority_queue() : c() {}
explicit priority_queue(const Compare &x) : c(), comp(x) {}
/ /AT AEIfImake_heap (), push_heap(), pop_heap() #Z2ZELEE

[ /R — SR I ER A AL BN E R B 4E —Theap

template<class InputIterator>

priority_queue(InputIterator first, InputIterator last const Compare &x)
:c(first, last), comp(x) { make_heap(c.begin(), c.end(), comp); }

template<class Inputlterator>
priority_queue(InputIterator first, InputIterator last const Compare &x)
:c(first, last) { make_heap(c.begin(), c.end(), comp); }

bool empty() const { return c.empty(); }
size_type size() const { return c.size(); }
const_reference top() const { return c.front(); }
void push(const value_type &x) {
_STL_TRy {
c.push_back(X);
push_heap(c.begin(), c.end(), comp);
}
_STL_UNWIND{c.clear()};

void pop() {
_STL_TRY {
pop_heap(c.begin(), c.end(), comp);
c.pop_back();
¥
_STL_UNWEIND{c.clear()};

it

(=]

// priority_queueZci&f{ss

map && set

e G

R Co+ I SRR, FUR I B HR AL T X LT JC 3R AT U 10, 2 R P £ PR S B
ZNEDE

set: HIRAWIHE—DITR AR AHET .
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map: B, YT, - MERE RS —AME L BT DLA
PLri:
BRSO (logn) s i B R Hliterator, RER AN .

IT3=%
BUCHE N E G, HRTR ZR LT BB, R — E .
47

1 A2 BRAE B AT AN — KB —A [ R/ A e ?
RAVEAE T Y7, W LAREH BRI TS 2% BE . T B S /N 7 B L RE IR BIO(n) A I ) B2 A4 FE
2 A A RVAPIE BT Sy A A R = A5 004, sl HiAth e

F BT RE P AR B RS, AT DR ABECRRER K, —Boig1.582: GCCRE2; VSELS, k=2 HkY RIHHTR T
WIRWISE KT 2 B 2y BB, 20 FORY A A 25 )R AT RERR A I, XA T RAFIFAACSF . R LSFE KI5 X
AT ARG Y SE B N A7 R B R A o

CHIFRAMEYT AHNFK, X dkie AL BE RE i o

map && unordered_map

mapHIL i —Lkey-valueXf, REFREGIEN, EHERMRIIHRAEIE,

JR 2 S BH :

map)ig A5 T LU LI, Eikmap A FHES AP o

TMunordered_map )i 2 M &5 T e Ay R SL IR, BRI TC 3 A HES 0 A L TC P 1Y o
map:

(=%

APtk X2mapZ5a i KIIER . HITRWA PR 2 W A S AR 2 IR AE
mapHJ A MR NS — R ERIER R E ZeEfasE . #BAO0(ogn ).

(=8

AR MHER BN ERAEF I R A g, AR,

unordered_map:

(=%

A MER A B, R R EHKON) .
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(I
I Aunordered_map N FIaA %, LU (keyvalue) XFHITERIEAE. HIbas i 5 HER .

unordered_mapf &K, MIBR. BN HE ZEATRE, “F¥R0A), BT A RE. Mool Tl gk
O(n).

Ji] -
JiftAinsertZ Jg, LAHIRTFEHYiterator S 4 2R3 2

4 map Fll set FEAE R4S M, AT LN RNFERE ). (HIEG vector YEFH N I R N FEAE 2 BT R
—HLNFF. map Fl set [ iterator 45 ) F2& T S BT EE . vector F5 ) RS A7 3L B

Sl mapFlset i N M ERAL R ELHAth 7 51 2 6 1o 2

>k map Fl set JIEHR{E FH 2L BB 5L, $7l NI B A0 5 18] &2 24 B 2 O(logn), 1T [a] vector X FF 1) 7 51 25 s 4 N1
R ) &2 24 B 2 O(N)

Cr+ R

C++ R B AL R 1E

BRI P AR S RS, ek eI (Aifh) Rl (aek) o
XIRRASCRF A R AR B 282, T LU TS B8R 5 A TFORER A0, T AN i e F AR
X PR B -

L. BRI A B2 7 BAE TR — Sk SO i () A4 B il 7 BA BB R I . 32 R R LA
2. — MR R AR AT LM — A RS 2 2R R A i e«

AR R 5L -

template<typename T1l, typename T2>
void fun(T1 a, T2 b)

{
cout<<"HEREE<<end1;
¥
template<>
void fun<int , char >(int a, char b)
{
cout<<"Z%t"<<endl;
}

PREAR , AR, R T RE AT L i R AL R E A e
WESYIE

template<typename T1, typename T2>
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class Test

{

public:

Test(T1 i,T2 j):a(i),b(j){cout<<"#&M%E"<<end1;}
private:

T1 a;

T2 b;

+;

template<>

class Test<int , char>

{

public:

Test(int i, char j):a(i),b(j){cout<<"24Ft"<<endl;}
private:

int a;

char b;

I

template <typename T2>

class Test<char, T2>

{

public:

Test(char i, T2 j):a(i),b(j){cout<<"{R4FMt <<endl;}
private:

char a;

T2 b;

¥

X ERRABRE . A ke bR LB R R B THE 2 . 2R8> E AR 2K -

C++ Friet
/371: E/ff

1. shared_ptr

1. shared_ptrity SCBUHLHIRAEFE WUARIE I T R — 4 51 T8

(1) —/MERFEET* ptr

35 1 SE R

(2) —AT3I HTE

Whiiinew SR, AR E %2 -shared_ptr BUHI & A AR B9 5] FH R 530 % Ik delete
(3) HE#operator*flloperator->

A3 RE 1R AR £ —HE{ il shared_ptr
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(4) E#copy constructor
EES|HRE I — (¥ DIk k%)
(5) H#operator= (JR{EEHST)

Rk shared_ptr AW R, MLEHEG] BRI HIW 5] RS AZCES I H delete), SRJF K HTHIX 45
F & —

(6) FEHMTHY R

5] RBOE— RIS R AE; (2757 H delete)
2, LR AWE

(1) [A—-shared_ptrif % MERE" 3" & 241

(2) [A—-shared_ptrifi Z MR G RA L 2H;

HEBA: FEZANZAE H [F] I X — shared _ptrf§ AT Wiiswap. shared_ptrifswap sRi%{ i /E & Fi 55 4h—A
shared_ptrag#e5| X R A5 L, REHAE. PITMiEswap2 5, shared_ptr5| B B G (E M. % AR )

(3) =G| - AR Hshared_ptrigi 2 NNEAR" 5" 24
2. unique_ptr

1. unique_ptr”M—" 4G Hra x5

[ — W %) L BEA — A~ unique_ptrfg M2 EXTS . BFEREET, FHAR MR, WEEENRES (BRA
delete) .

2. & X unique_ptrii}
FERHIE S — P newik B HF55 Eo
3+ unique_ptr A ZHRHEE M3 AR (FOOH AT MBI 4)

BT DL DURIRRAE — AN B B B unique_ptr: W] DLl id release sl & resethifa T A AU —A (JEconst)
unique_ptr##% 2| 53— ~unique,

3. weak_ptr

1. weak_ptriZ T it &shared_ptrilii 5| A H—F 3 REFREF

i

CHYBA AR 7ET Y Bshared_ptr TAE, (G55 TR R Y IR AT UL, (Hweak ptristf3b5evr 6, EHIMI:
RLa AR AR

2. Fishared_ptr$g [F]4H [F] N 1F
shared_ptebi 42 J5 N 7EREIL . FEE 2 56 R B lock O A wealk _ptr2 i bRl

=

itjc8.com



1. auto:

auto i DALk 4 3 4 75 4 38 0L 5 Hh A R g 26 A

(1) autofJfH LS EAIIRML ., FTE ke Hi 2828

(2) autofi—{7E X ZANERN, FAERIHES AR 4 = U, 4RI
(3) autoRREFTERRE 2%

(4) FEZrPauto NEREIER S A AL B

(5) autoRERE SCEAL, T LUE RS

(6) autoCikifE SRS M

(7) AR AGHEHRE, autos 28855540 5] ARV R &

(8) TERWIATI AIEETREIS . autox R %S AN G| RcvEE

2. decltype:

decltypelll] 1 T3 RiA RN, KRR THIFESIIRERMRE, FikRELRA 21T

decltypef~&x{fgauto—FE 2 5| Fflcv)E ik, decltypess i # £R 51 Hfcvig it
%} Fdecltype(exp)f :

1. expEIER, decltype(exp)FilexpZE LA [F]
2. exp R, decltype(exp)Fl R%LR ol {E 2R BUAH W]
3. HBIEM, BexpRZifl, decltype(exp)itexpRi) 5]

autoflldecltype it &1 F:

template<typename T, typename U>
auto add(T t, U u) —> decltype(t + u) {
return t + uj;

b

a5 H

FEfEAE:

ZeAd: ATLURAESES A0, AT ARG hE A 44 5
FAE: AR S D, NREBott, B4

R abed LR A, R RAE
FHy R, i+ iR
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1. CKTfE
KBRS CH+ LB A (5 A SR i #385K

KT (BT LARRE D RKe S SR, i R I B AR RN AR S ) 7 AR R, FERROR B AR RN PR B
BRIV BRSNS, T Lk G A 25 i) BRI 20 S S AR BB AR A i AL, 5 T OR 52 J3GRS sty i B0 % SR (L P
WAES

2. Zfd5IH
FEAE T RS ZE(E AT 5 RIS, RS — A 44

FEARYIA Fr4p e R R e, P LA BiRIA k. XTSI A, &5 A 0ELF R IBGEHE, IR ASGER
hk, M gmeseii, 835 T DL F consts | I TE K

3« HE5IH
FRAESHURETERAE, W LU A std:move bR B3R HlHE A 4 0 A {6
4. BEhEX

B AR RL, TR EE X, RETHILSEE REGROEE, MTIRREE, Fhachiia, MA
A BA S

I B R R BliE . distdimove:s B ElE SUOUET X TARLE SLBL TR SA G R AL SRR 5, X F
HRFpEEA S int. float¥EPAMEM IR . RSP0, BN ENISEELBAT X M AR S i pFi 4L

HHEIL:
afbIIFREHE A TR —RNAF, BUREPE UL, SURB i o B
R¥EIL:

TRPE DB P95 VUM B, RS DO SN ERIE A 1841 5 R R E R IR, A & EEHIT RSN 7217
il % I8

5. SEREK

BN EZAERLSIREENR, LB TR, BmBals 5% REsc MRS, it
std::forward () 523

nullptr

nullptrf A ARENULL, —fC++&HNULL, OWL R —FIARP, I I & XNULL, A5 X
(void*)0), #HI5E L0

CHARVFEIHvoid” AR HAMARR, P TCr+EHM & R AR RAL
ol -

void foo(char x);
void foo(int );

itjc8.com



MRNULLYE E XM (void*)0), IR 4 2Y44%i%char *ch = NULLR}, NULL#EEN K0
Wfoo(NULL)E}, MEINULL &0, £ZiHHfoo(int ), M & A IEEL
RFEHEIX AN A, AT A FINULLES , HnullptrfR%:

C++115] Anullptr &8 7R X 2238410, nullptr B2 nullptr_t, GERSHEI AT FE 8% R P8 I8 A,
W] DA TAH 25 B AN

T Efor 2
HTEREALERE S, for (BE: XR) £iEA
X string XF G A FAF— Lo Ak -

string str ("some thing");
for (char ¢ : str) cout << ¢ << endl; // HMHFHEStrANENER

Xfvector (A G 2 BEA T 1 :

std::vector<int> arr(5, 100);

for (std::vector<int>::iterator i = arr.begin(); i != arr.end(); i ++) {
std::cout << x1 << std::endl;

¥

// SEEforfEif

for (auto &i : arr) {
std::cout << i << std::endl;

b

TN 1E

C+3%E L TILFIR T, Blnxt—AintAZ & x4)46 1k h0:

int x = 0; // methodl
int x = {0}; // method2
int x{0}; // method3
int x(0); // method4

R FHAESE 5 R BATHIIRACFR N BN RANIAAL . ToICRANIRNS FIL 2 0 SIHTE -
T X BRI, AR A 200 0ak, HAVAREAERRE BN, dmiFaamen.
long double d = 3.1415926536;

int a = {d}; [ITFEERERBNRL, HRARIT,
int a = d; //BEERER, BRRIT,
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lambda A=

lambda# XX FKR A AR BARBS ATT, BOA AT A NERRAL, AT 2R RO BAT B (— kIR HE.
AHREHA TP E

1. lambda £k M5

[capture list] (parameter list) —> return type {function body }
// #ERFIR] (SEFIFKR) — REEE {REK }
// RE [capture list] ##HIRFIFKF {function body } REURZNER

auto lam =[1() —> int { cout << "Hello, World!'"; return 88; };
auto ret = lam();
cout<<ret<<endl; // %88

—>int : AAKMEAL KGR EiInt, KZHE DT lambdaZe ks R BE T fgm ik de i A, HI AR ERIEE
R EMEZRAY

2. lambda Fik A4 s
(1) 725 SR 2 it lambda s i F 77

(] AHARATAn A2 &, X A O T lambda 2 ik 5 P S5 ASBE T ] Fh R AN 45 i

[&] IS kA28 (fRiElambdadif T i) 248 777 )

(=] FER T A A AR & (RN a5 D1, A& Mo lambdaph % 5 J6 57 i)
[=, &foo] LL5| FIizkAs &foo, {HH A AE B #L S (E Ak

[&, foo] DU H#kfoo, {HH AR B #T5E 5] IR

[bar] DUE /5 A3k bar; Ak H B4 &

[this] 43K B 7E 2 i thisFg £

N Ak W=

inta=1, b=2, c=3;

auto lam2 = [&, al(){ //b, cLAS| B3R, abMERIR
b =5;
c =6; //a = 1, afRElt{E
cout << a << b << c<<endl; //@HE 156
ho
lam2();
void fen() { YIAI=EES
size_t vl = 42;
auto f = [vl] {return vil;};
vl = 0;
auto j = f(); /77 = 42, SIEREN, (g3 lambdaRXI RIF D
¥
void fen() { //781% lambda
size_t vl = 42;
auto f = [vl] () mutable {return ++v1;}; //{E&IEFErIImutable
vl = 0;
auto j = f(); //j = 43
}
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void fen() { //5| 83k

size_t vl = 42; //3Econst
auto f = [&v1] () {return ++v1;};

vl = 0;

auto j = f(); J/ERLR § = 1

(2) lambdaif K #— M HIEFE M FISTLH ) 5.k (algorithms) &
Ban: HAHEF

int arrl] = {6, 4, 3, 2, 1, 5};

bool compare(int& a, int& b) { / /1BIEREL
return a > b;

¥

std::sort(arr, arr + 6, compare);

//lambdafz=t
std::sort(arr, arr + 6, [l(const int& a, const int& b){return a > b;}); / /&%

std::for_each(begin(arr), end(arr), [l(const int& e){cout << "After:" << e << endl;});
//6, 5, 4, 3, 2, 1

L
1. std::thread

default (1) thread () noexcept;
initialization (2) template <class Fn, class... Args> explicit thread (Fn&& fn, Args&&... args);
copy [deleted] (3) thread (const thread&) = delete;

move (4) thread (thread&& x) noexcept;

1. BRAMGiEeR%, Bl — 2K thread HUTXIR .

2. VIS REL, AIE—A thread X%, % thread X} R [ joinable, #i/= LIRS TAR fn BREL, ZREUT
S args 4.

3. PEUIM ISR A (A ), RS thread Rl #% D43 o
4. move HJERAL, move MGERRAL. WHMINZIE x AEALA] thread HUTHR .
A $f joinable [ thread Xt G A FEAA 1 B2 BB 2482 join Bk K Hi% & 4 detached.
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std:thread 7Eff ] 175 5 48, Bistd::thread b AL AR RALE TSN AR AT RN o A 2 REBIE?

#include <iostream>
#include <thread>

void threadproc() {
while(true) {
std::cout << "I am New Thread!" << std::endl;
¥
}

void func() {
std::thread t(threadproc);

}

int main() {
func();
while(true) {} //itEELETEERL
return 0;

ARG B mainpi M T funcefi$l, 7EfunceR P I T —ANERE . FBIHRECA 4R, HAESKERIETT

RSB o
Fi R ) Je A -

fEfuncif A A A5, funcrp R Bt (LRREXNR) wS, Mk REmBUIFEZ T B LIESE fstd::thread
RIS, ILIRIEZAE BRBUZ T AR AR R R A RL -

std::thread Xf R 4@ fit 7 —A-detach 77k, i XATHET IELRRE N R SRR BUR B R R XA RN R Y
BB, WAL RIS T o

AFEAEfuncpf % i il detach 5 ¥EBI AT, AAGNT

// BB RIGFAE

void func() {
std::thread t(threadproc);
t.detach();

2. lock_guard

ock_guard/g—/NH)R BARERT, R T M EHRAIL (Resource acquisition is initialization ) XU HIA L]
RAENE B RN N — A B &

Bl lockguard Xf R B}, B SRIRBER LS E B BRI T AR 24456 B HFlockguard Xf 42 [/ A S5
lock_guard M ¥ - i B R &

ERIEE RN :

L QRIS AF AT R A ST F AR B, o T AR
2. AREHIEMREL ., AAZREE AT RS A R
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3. AAEA il
3. unique_lock

unique_lock/g—™iE AT B BBUE e ds . ERFERBUE . RINREBUE . BIABUE, BUE AR LUK
PSR ey LD

T B iiiE, uniquelock J& lockguard MTHMBRIR . B R A lock_guard HIFTALIRE, [ CHA HARMREL 771k,
R IR R G760, REAS LY 0 B 52 AR Y BE 5 2o

KR

BIEETATIABIE (B 45 E S A~ S4 Astddefer_lock) , T 7E 7R Z0 8 E
A DL s B A

FE R IRA ] lock_grard, A4} B SR U1

AArE . W)

A B R BB BUE IS (WU Flunique_lock)

Ok W N

KEffective STLY

55001
TRE AR
1. WEAERMEBMERANITE, MIEFEFIIAS (vector string deque list )
2. AROBFHPRTRRETRHFHR, R AEST1T
3y IRIEFEAY A S o HARIER) — R 7Y, RHERR TR AR, slist(gEER ) Firope (“HAY”fstring)
4. BEMLYT %048 vector, deque,string .rope, X [lik s : i 5 il slist 55 MG 7 A ae ) — > 5%
5. MEATTRIIENFIMER, BERBENFEORAESKITRBNRER, B2 ESN R

6. FETH%c, Hhvector

&

B,

a

%

7. TUERMERHEE AR : WAES. HEFfvector, PRERIRAR: (REENT)
8« A EGIHHEL, MR fstring Hrope

9. BIRAES (RS TRERD : MUEEET RS, if XZATCR IR A BRI 2 H 5515 SOllist ;6 T 2L 17 1 7%
T LR 5515 X

10. BT HMARASHIERLE. 85 I HE AT
11, Festring I ff fllswap & ik, F85r 805 AR MR

120 GER PR EAREERELTT ], B A MRS AR, HARABRERTERE, WS MR r 5| s
A& RRL-deque
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Fak 02
B T A S H
PR U2 R 2 B A T 1

453003
T 7 28 o DL I BT 7
1o FENZRBRH AR IR G 5 01
2. g
LS R AR TR IMIR A KM R 2 BB RIS QTR 01 Bk . B TR MR R i

Fak 04
A F empty Ifi A~ J A6 A size() /& 75 40

PR B, empty OXITA FIBRERS SR #0025 SO R A, Tisize()f T listHe 31 A J LR 1L 5 ] o

5k 05
DX ¥ 5 7% BRI PR S8 T 2 X I ) BT 3R A R AR
GPhb: RORE S TR, ERERIKIRIER
DRI MHBR WK1 (assign) « 4N AT LA 2 IXR] i 5% R 4K

553K 06
e+ 2 PR BN B AT AL ) — R ] B ) AR A RS RS BH
/x=FEIERZ RIS BE*/
int f(double d);
int f(double (d));
int f(double);

/*gE— TR, ZRENSHE— TN IERA AT TSR ERIE =/
int g(double (% pf) ());
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int g(double pf ());
int g(double ());

list <int>data(istreamiterator<int>(datafile),istreamiterator<int>());
// BEESWFAH, X2—THRHFER, REMNEEMNE, KERE

/] B—1% ?&E’]%W%dataflle ,HIFS A4, XAEistream_iterator<int>

// BN BHE—TREEEH, RE—"istream_iterator<int>

class Weight{...};
Weight w();

FRFAINIF 4R > R HEA S L TSR, AT I — A Weight s 8, 10 #EF7BRIARIIRML, Sikds 228 FAT
LT R

HRECNEEM 2%, IR l—A-Weight

R TT%1:

R SEm ERES

list <int>data( (istreamiterator<int>(datafile)) ,istreamiterator<int>());

R TT %2

MBE G A T B 44 A istream_iteratoriBARER X R, TR LT X LEIE A — A ZARCELF— 1)

ifstream datafile("ints.dat");
istream_iterator<int> dateBegin(datafile);
istream_iterator<int> dataEnd;
list<int>data(dataBegin,dateEnd);

Fk 07
R
ISR B 18 T e BREQIREMIRE G IRET . IS AEA XTSRRI F 2 R deleteds
LIS
S 070 PR REAR B PR BT 00  3K LREAR E AE L3 A 1
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void dosomething() {
typedef boost::shardptr <Weight> SPW; //<SPW=shardptr<Weight>
vector <SPW> vwp;
for (int i = @; i < SOMEMAGICNUMBER; ++i) {
vwp.push_back(SPW(new Weight))//XBEARcRERNGFHE, BMERIEMLERFE.

553108
PIZ1RE AL 5 auto_ptr HZE 4%
TR VA R ), PR GG 5 26 % IR BT A A o
MSTLZ % X2 W Bt F - HA ¥ DUl W {E A S8 11

K 09

HBURE il —~auto_ptritf, EFIEN R FTABBAL LB HIHI SR . Mifl E S EINULL

#1010
THE G REMIER T R ATk
1. MR A S AR 2 ER T AR
R #fvector. stringa{duque, J{# filerase—remove
SR list Mg Flist:remove
IERAE A RIS . WA B Herase i 5t BRI %L
2. BEFEERPIIRMELE (BR T MBR X R AHRIE Z50) $R4E

WERA BT MR P IR ER . WS —AMEHRE T R P RIICERE . LRI Flerasefrf, ZEA]E ik ] {5 5T
(v

IR RKAS . B MEFRBHARPRITE, ICHESG TR A& LY eraselt, FXMb BT /5 2H1Y
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for(specalcontainer<int>::iterator i=c.begin();i!=c.end()) {
if(badvalue(xi)){
logFile<<"..."<<xi<<endl;
i=c.erase(i);//XFvector, string, dequeflfF—"TTENNEEBX N TRHIER SRR,
BNSSHMAE EREEN, ML IEFIERSS.
} else {
++1;

b

M3 7 s o 5 2 A 3 2 A R

1. Wi gk vector. stringsiduque, N flerase—remove_if
2. B Rlist Mi{di flist::remove_if

R RERZS AR . NI Fremovecopyiffiswap (JEIATHFERMES W BIF AL, RER|MAER) . EE—NEH
RGFERBPHICE, IO YRR B e heraselt, FXHbIEFT G 5B 1S

container<int>c;

for(container<int>::iterator i=c.begin();i!=c.end();) {

if(badvalue(xi)) c.erase(i++);//ZZuEBEMPRAHE, ZTRABIERBHLEKRE, FRUAENE
Ai++

else ++i;

by

k11
TR S

BT RN BRI . Ja kA T AR TFIFEAE N RIE A E R & . STLNAF BT 05T 2 ECAT
FERLA A7

1v 5053 B REAS D8 B T R SCRY 9 A BRI AT AT S | SR AR A e

434 allocator<T>::pointer 5 allocator<T>::reference ,H] /7 & S 40 E T 1% B AR BB R AR 5 X,
B PP RA T AT AR S B 2 AR R — AT, TTARBEX R & REAR £ b

2. PSP AT DA 2 SR s SO B4R PR BRI A

FVFRA S B A BT IR B R B R F Tk, 51 AATS

3+ STLYHLE ] DMBE P A7 J T Rl — 2R 43 Wie - #0250 F

4y RZ B ER AR MRBAT B FHT 3 08 17 A 43 P+

fanlist, GFA TR — AT R R RBA T AZH ZTH AL, e ZA ST listNodef N 17

JI DL i list A R 75 Brallocator f (BT P 7243 Bt . iZlistit 43 i T RE S 12 (Elist i a2 K 9 77 R Sh g
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JT LB S F 43 Bl 3R R0 — M, ARYRListh ToR des@listNode ) 4 Bt 72884 % : - Allocator::rebind::other
XL ElistNode 4 BEF-. wi AT LU Alistoy B A7
new allocator7E 73 Bt N A7 R IH AT 42 A4S [

void operator new(sizet bytes);

pointer allocator<T>::allocator(sizetype numberjects);

// pointer@MEBEXEET

/] MEHFSERBESRZVAE, BEnew BIEA—ENFT

// Tallocator , EEBHUAGFEFETNZONITHER

// newiREIRIE—Tvoid, Mallocator<T>::allocateiREE—T

// BRIREIRIEH HRIEMTHR

// BEATRHEWE

// STL&HAEallocator<T>::allocateMAREKRELTEREINAFFRIBE—THEZNTHR

5012
'S HE o LT 2 A
TRI 7 BT MR, TR E 2 BUR R 288
PR AIE X, 55 Aallocator::pointer Hallocator::reference
W, ST AMIZA RSN S

newji bl )& —~void , Tffallocator::allocatei& [a] fjj&—ANT , {HZR BIAFREHARFE TS, FATAHME,
STL #HEallocator::allocate )i FH 35 F 2 EIR B i N A7 P BT — AN 83 2N TXTSR

— i B ffrebind itk

K 13
S5 BT

JESTLA AR H M N A BE S = A7 o
ST A b A A 2B E AN [R) #) 3
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ik 14
VIR STLZR 45 B LA 2 AT AN U1 S s A AR
STLA Bt 2 & Bm) ScRrAR AR . 7EFR 2 BSTLA & X Ui FISTLARE I 5 22 H gt
AT EBRE A, BN EFIMBEN, LM HRAIL

5015

BORFESN A7 BUE AR I . 150 A vector Fil string

k16
ff il reserve sk ik 6 A 6 B FA 24 53 i
STLZ &4 H K DUE RN FH A il . B 8 A AT T BR i1
vector Ejstring YK HLIEFE :
S —PARN R IH RIS ETI AR, SRR P Ira T R E R BH AT, TIHAERXT S, RBIHN .

reserve R & REASHE /R ELHT 4 IO AP BB e /N, T RE SR EHT 70 ICRIFR £ IR SRR IIITHY . T
LAREZ R il reserve , SR e 75 o 7E B I I A4 3 H SR ) ISP A it e

4N ZHR R (A vector Hstring $RAL AT A X 47 R %%)

1. size(): HIFRBERPHLZ DA TTHE

2. capacity(): HIFIRIZALDFHESEHNIFREB AN L DA TR, K EADREIE A0 F ML

3. resize(Container::size_type n): JRiHAMSBUEE A En N ITRAIPIRE, W Rsizeik B E<n, NG REIKITE
MBI, aR>n, WIBRAME R TR BB A SRR, MRNECYFIRARERK, ISR
TEEZH, BN

4. reserve(Container::size_type n), 5RiH A &SRR REAZR/Pn, FifER ALY ATNARDN, X2 SEEBHIAC.

A7 P 5 S G o B A P A 4 i

1. (REERTELMEER 2 /DT E, RIER T LU Hreserve.
2. SEWiE R RN, REEERZRNER (LR, SR HswapHirs)
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P CURL SN S

Fak 17

string SCILAY 25 A

string FIME AT RES 9551 1144

string X} G ) K /INA] G char () K /N 1~76%

Bl — NI FAFERTRES & 420, 1, 2RI BN A7
stringh A fE L HA R, K/MER

string A G 32 FREL X HA X5 1) 43 e 1

AT BA) SE RN 4 P A7 R S5 /N 43 BC B A A ) ) SR s

k18
T fEImATEvector flstring 14 45 H i API
if(!'v.empty())

do something(&vI[0],v.size());
or dosomething(v.c_str());

il F >k £C APIR) T £ W) 4R b — > vector

sizet fillArray(doublepArray,size_t arraySize);
vector< double >vd(maxnumbers);
vd.resize(fillArray(&v[0],vd.size()));

sizet fillString(charpArray,size_t arraySize);
vector< char >vc(maxnumbers);

size_t charWritten=fillString(&v[0],vd.size(0))
string s(vc.begin(),v.end()+charWrittrn)

5K 19
i “swapH 25" % 2 R H A
vector<C> cs.swap(cs);

string s;
string (s).swap(s);

swapit /] LU & — A% 2

vector< C>().swap(cs);
string s;
string().swap(s);
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ik 20

swap I & A4 T 4

FEswapH s, MU AT RPESH T, MITHERE, TEEA5I ARRAZL (stringlR41)

TCRBETET e L

=
£3021
B4 {8 Fil vector< bool >, il deque< bool >Fibitsetft 2 &
%fFvectorsf i :

B, EARASTLA .
B, BIFAAGbool. BRILLISL, BCAH A BRI T

5k 22
PRI S S
M3 Foperator\==, —Hx==yli& [0 E, Nx5ytH%

LAY R A SEAE T HERF PP A4 IX 18] O GBI . MBS AN 55— A B AT i T

I= (x <y)&&!=(y <x)o EAPRIERA G LB REOR AL B 2 SRR, PRI R

key_comp i, 5 eRE A HE 57240 ) =X mT R AR 4

K 23

ATBARARUETS ) A 4

1. hashmap

2. hashset

3. hashmultimap
4. hashmultiset

itjc8.com
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ok 24
R SRR R AT TR BB, P fr— B

struct Dfl {
template<typename ptrtype>
bool operator() (ptrtype pT1l, ptrtype pT2) const {
return pTl < pT2;
¥

25
V121 BRI L set B multiset H )4
set/multiset fJ{f f~J&const, map/multimap#)4iconst.
I BT R -

1. REBEBRMICE

2. BB T EM— . fEmap/multimap{EHL T, ASEHIZE DU S5 —38 5 B HH A const
3. BN

4. WiZTEHEEH MR, —BtHerase

5. {EHHIETR A B A2

55K 26
% & HHEF I vector AR R IR 25 4%

YR B IR A 7T S0 BUERT B AR B AR B HE P B vector A4 T RE LLAE AT IR A SRR
S i CY AR AT BR 2 A I, 23RBS 5 BRI 4R AR AE — B R I B /E % B vector)

AL
A /DINTE, B TR P— L

i3

-
1+
4

MRl F vector sk #i{fimap<const k,v>i}, FEfiffEvector s i) jEpair<k,v>, 1A pair<const k,v>; FFEH D EH3
H & X ek (HTFHEP L R %, AT AR LR %)

typedef pair<string, int> Data;
class Datacompare {
public:
bool operator()(const Data &lhs, const Data &rhs) const {
return keyless(lhs.first, rhs.first)
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Y/ / BT HEFRLE R £

bool operator()(const Data &lhs, const Data::first_type &k) const {
return keyless(lhs.first, k)
Y/ /BT ERILER R

bool operator()(const Data::first_type &k, const Data &rhs) const {
return keyless(k, rhs.first)
Y/ /BT ERMIEEREE

private:
bool keyless(const Data::firsttype &k1, const Data::firsttype &k2) const {
return k1 < k2;
}/ /7T Rioperator () M—314E

ik 27

HH A TA R R TR
WEREF A CARSRITER, WM iZikfFoperator]], WARRHFMITE ., Maflfifkik#Finsert.

=+
5K 28
Iterator

iterator{l; 4 T constiterator,reserveiterator,constreserveiterator

Lt
55%254 29
{di F distanceflladvance}4 2 ¢ it const_iterator§% it Hyiterator

typedef deque<int> IntDeque;

typedef IntDeque::iterator Iter;

typedef IntDeque::const_iterator Constlter;
IntDeque d;

ConstIter ci;

Iter i(d.begin());
advance(i, distance<ConstIter>(i, ci));
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453K 30
1EHf PR iR freserve_iterator

IEHAP iR Hreserve_iteratorffbase () J% 51 BRELFfF p= A (iterator (] F &

L XFFHlANBAE, rifiiribase() &5 i
2. X MIBRARAE, rifiribase() 25T

3. v.erase((++ri).base());

A2 A
ek 31
istreambuf_iterator

N T2 45 B3 N 15 2% FE {fi Fistreambuf _iterator

1. ifstream inputFile("sdsdsa.txt");
2. string filedate((istreambufiterator<char>(inputFile),istreambufiterator<char>());

##32

T SR P ok P ) 583 7 B RE A H AR S 1)
YNSRI P A S0 T B E A E RS ), whR H AR DK ] 08 K B R E S B AR T g K .

PR RN R AR ], 15 AR5 4R 8% . backinserter, frontinserter,ostream_iterator [4f A\
&, BT AR, R NMERES, RREIMNG ER S IRINTE]

33

TR TP HE AR R A 4

1. IR FHEEXvector string, deque, miEBAAFHIICEIT—IREEHF ., IBAW LLE Hsortfllstable_sort

2. fRAH—/ vector, string, dequesFHHA, I H AT EX SO M Hni I InAN T EHATHET . IR v LS
partial_sort

3. WA —vector, string, dequesFHH, Jf HARERI BN E LT, 80, JFHATFERIEN
PERHETH NN TR, FFATEHAT, I8 4nth_elementjify

4. MR FEWR— Mt P A s b T R RS TR AR E K E XA JF, T2tk fpartition,
stable_partition

5. WARARE SR FE st IR A/RAT LR B B sortFlistablesort By o [ AN SRR 5 22 £ partitionsort 5
nth_element&.yE M RUR ] R — Lo [a #2771k [effective stl p114]

6. X THEFHEVE SRR T OIRE M R:, A REE TR
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St 34
WREMERICE, FFEAEremove5 [l fifi Herase

1. removedfF i A MERAAPRIICE : B hremove B NSRRI BRI (listhRAh) |, Fir DLE ASHE S ER AR 25 25 1 7T
Fo ESUARMER ST RHEAERTT, ZMBRACEHAEGTE , A Bk B — MEEHE s — N AR
JTLEME IR TR

2. FRATEEAE F fEremove J5 TH fiff Ferase %{ . v.erase(remove(v.begin(),v.end(),elemnet),v.end())

3. iAW EXFIEN : remove_if,unique;

4. {HRlistpfi% flremove Herase4s & 7E— it A i flist:remove tb JR e remove-erase IR K & »  uniquefll
remove_if[] 3

53 35
ML R B 2 i removeix — B VE B /N

JRE T remove s R L8 SR BR A8 B BIR L AT SRR AR EHBESE 1T BT LABCA R EHS IR Le M B £
IR A AR IR BT o Bt o 1

ok A P GEFS 41 8L 3% 7608 Fl remove-erase 2 Jif F 2 MER 8 &1 IR b4 1 B R 2=

K 36
TR T SRS T ) 0 S

template<typename InputlIterator
typename OutputIterator
typename predicate>
OutputIterator copy_if(InputIterator begin, InputIterator end, OutputIterator
destbegin, predicate p) {
while (begin '= end) {
if (p(xbegin))
destbegin++ = begin;
++begin;
b

return destbegin;
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55k 37
fifi Fjaccumulatesl # for_eachy:fT X ja] &t it

1. accumulate (innerproducet. adjacentdifference. partial_sum)fi; F'< numeric >H
2. for_each([X[a], HRZNIER)
3. accumulate (beginend #J4H{E) ; accumulate (WI4G1E. ZitEE%L)

F#38
AR % 320 ) DD SR 15 T B K -2

USRASRE RS AR VF R B BT LR R BB IR 225, T LLE ST R B H2 A% 28 e AR £ 00 ST AR — 20
B BN R 2R B R B — MR SRRTERRALF R P S — MR, X — N0 RA X
o

template<typename T>
class Bs : public:unary_function<T, void> {
private:

Weight w;

int x;

virtual ~Bs();
virtual void operator()(const T &val) const;
friend class B<T>

b

template<typename T>
class B : public:unary_function<T, void> {
private:
BS <T> *p;
public:
virtual void operator()(const T &val) const {
p—>
operator()(val);

XEERIBEARE . effective c++ 34H 44
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WA R LR

X AR R RO G, 6 AT S s DU R . ARG P X A5 Do 35X —Rp I 2R 1) 2K bR B B 2
PR

542
AR AR BRI BT AT G 4
M4

L. A] FC 2 A0 R 5O0E R RE A% 15 HAS TLAL P BRI b e T A%
2. RERGLE AR Y PR 2RI AT 0 B 2R R

ittt 4

ANFRUER) RIS (notl not2,bind 1st,bind2nd) EER X LR A TE L

Jift anotl S FHEIXLEE - REMGHEBN A1 58 B — 2L ThiE

TR e BRI P R LR RRA T E R E SRR ARK . unaryfuntion Sjbinaryfunction

H&: unaryfuntion<operatorfRmSEzER!, JR[EZEA> binaryfunction<operator 1, operator 2,iR[o]zEE!
>

043
H fifptrfun && memfun && memfunref
T RRSURT RSO SRR R I, S AT R R R SOE 0 £Q), T 24 VR 5 S 57 eR ) TR 2 x £(), p->£();
Yl A i, PrA M LT AR AR VY, BRAE R R A SR, ICREAE LA 5 RIS T 2 P R ORI eR R

5

BRI R AR LG STLALAF I . A F AT o

Sk 44

ifiless< T >Ejoperator<fiiE S [H]
— B O FATIE Fless< T >#R 2 BRi\ il i operator< K HEF
IRARBE B S P, IR ERE 1K, MAREKE b iEdless
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HYERA R T 5 B PE I
1. R

2. HOFEHIEHRER S HdE
3. FEMISLLRATH CHRER BT, BT 4E4

555K 46

. BB b
2. WREHGEN A MR, R
Sk 47
FEIK Y DL e

count. find. binarysearch. lowerbound,upperbound. equalrange

effective stl p167, FAg PRI 4 1 SHILHIME

F 48
55 Fi R AR I STLATA ) 284
5K 49

i N = RE T LR B
AHIT B A 4 g
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K 50
85 IR S

L. JUP R A WISTLE s a5 BHAE 5 2 [F) 44 1) Sk S

2. BRTAANSTLRE LS, HALRTA W EL A B 7 B 7E< algorithm >H1; accumulate (innerproducet.
adjacentdifference. partial_sum){i; < numeric >H

3. BRI Es  (istreamiterator,istreambufiterator) #¥% 75 B ¥E< iterator >

4. FRERIERET (less< T >) FlpRELACHEE < notl,bind2nd >b#¥ 75 BHYE 3L < funtional >

K 51
LSBT STLHIX M A2 I 5
K 52

FGRFSTLAH R A webif; 15,

1. SGISTL
2. STLport
3. Boost

KEffective C++»

k05
THRCHH RN I 2 6
AR, RS

LSRG O PR 28 SIS A VR 1 BRI . 7 & i iRas 4 7E)
2. ¥ VA R %L

3. 8 DU (eSS4

4. Hrigeidl (AR RR%LD)

o

)‘E‘l
W —A~classP & Freference / const) A I}, iieas AL NIRMEZEAFRH T, HEHBFRECHRS
XA A CHAS fu i il e reference fi 53 I 1] . AN AL 147 B L const, 5
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i

EEAn i AR A 1k — NG R P8 DL ot B4R 1k P8 DA 3 e RN 75 DURMELZ 54T o (BRI A%, 2iF
w Al RES A AR B RS B R, A CAE My B AR T A X A R

T ESE

Vs DM RS ¥ DUR(ELE S 75 W] g private s, XARFESRSMERASAE LAYS DM I RIS i A T 302 SR 1 A X A4
PR

class A {
public:

A() = default;
private:

A(const A&);
A& operator=(const A&);
+;
MR JT R )R -
Plclass A fi, AREA K 53 AR A G RS 2 BETH F class AfprivatepkiZl. Hitb5| H gy 582
[ EVE
T —AFERL TR AR $ W Bk

class unCopyable {
protected:

unCopyable() {}
~unCopyable() {}

private:
unCopyable(const unCopyable&) {}

unCopyable& operator=(const unCopyable&) {}
};

class A : private unCopyable{
public:

A() = default;
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eI, SR class ARG PRBORIACTCRRSL, FEZRXPE DUARIX RN, Shiean o “lE A s DU i pR ORI 9% DU
HIZSAF, HRXPE PSR AE, O RERAR] B R I private, 28 RETH

K 07
% AR W virtual R

B AFERIRFHR I — TR R, TR KA R virtual %, I8 4 7Edelete e RIREHAYIN B, Hake
TRHERRT R IR, AEFILF XGRS A A7t I

fEAAr A virtual B £ ) class BB B 12 A — A virtual 7 44 R 2L
5 PR B ST B i

L. A~ virtual AL classH AT —>vibl (RERRELFE) | vibIHI FRAR IR [0 %51 HE bR A R PR B 1
2. AXRNAFE MALAE—vptr (B4R . XA vpteds 2K vibl
3. xR HEA virtual LRI, Giias R IR X R vptrdk BIZR A vibl, FEvtblH 418 24 1 R AR £

e

o
1+

AE A B8 B class N EE 7 BIAT # pR B virtual BREL, A RE R AN ME Fe a6 20 5 RTBUA M N AR s RIS
std::string FISTLZ &% (AT 44 R AL #0 @ non-virtual, A EAE N FER M

K 08

LR S 20k AT B

L CH+IF ARG R AT S, (ER AR BOXARiL
2. AN REAERHLT, BP N RER TR SECS 1T A

U RTC TR RE G T 4 R AR S AT REE A PRI -
1. AR R B =%, SR flabort 45 4R

A::~A() {
try {a.func();}
catch(...) {
//icFEiABa. func() IRBFENEE
abort();
}
}

2. MR, S At kgl
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A::~A() {
try {a.func();}
catch(...) {
//iexiEBa. func () 3fREhHIEE
}

K 09
R AT R 0 i virtual i

TR G FREEREB AT, SETRRERE . A FRES TR — M EREfunc(), QRMHE
PRECH IR T funcORREL, A8 2 24280 G I AL HIA4 1 PR BT B — RIS S T A 2R IAR (i func () BRI o

XN

AL AL E PRI BT L T 2R AAAIE BRI AL, 2 SRR 3 BRALAT I, 2RSSR B R AR AL, 2R s
F RS R FRIBIR, KA F2RIR L B R, I C++ 25 R X FhE R o

SRR B J PR -

TFRA QAL A A E R BOW ], X RBBURILRM AR TR, MU RS ACRIA, e A
dynamic_castfiltypeid, & HEXTG A A AA

A4 BRI AR — R

ek 10
4Aoperator=j& [ —A~ 4 & F|*this ) 5| H
B

class A {
public:

A& operator=(const A& other) {

return xthis;

RN T LBUEBRE, B:
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int x, vy, z;

X =y =2z = 100;
//1B17[R IR

x = (y = (z = 100))

ok 11
{Eoperator=H1 b # H FRIR{E
H R A B
S LB AR VRN S A B AR P R ) — 1 (HhEAR R])

alil = aljl;// i == jHEL

— R S R AR R A fi— M A

A& A::operator=(const A& other) {
if (this == &other) // EEESXF5ibiE
return xthis;
delete pb;
pb = new B(xother.pb);
return xthis;

Fak 12

WAAE X G I 2 S S — A
S PR LA DU PR P DURIEIZ 34T
YHEXTEH R, WiERASEA RN TERA (B E e SCRAT )

1. Y ohclassPsil—A~ e A A &, A2 [s] IH B e 52 i R A
2. WFE ESCE IR, BRI R AR H . SRR Eprivate, FRIEEIEDH, MiZikFR
FiRy 52 ] R )8 PR I 10 3 28 5 Tl i 4

AREA TR, RS DU i RS 1 AT 98 DUREIZ 54, A REVEPE DUBELE S IR 75 DM s i 4. T
Tk i R RRAIIR LN B, TRELE H4F B T 2R X R 2 o

SRR i R GGG, 7T DU SL— A B8R s S e A, XA BRI AGE R private Hdy 44 Jinit
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ST E Finew#lldelete

new fI| @, delete i[5
new(] BIgk, [ldelete iR

453K 30
T fftinline iY B B AMIp
inline K%L :

X} R R A AN TR R B AR ZBANTHY . ik BT Rtk 8 HARES K
N, BOMIRTUAT R, PR TR, R BR .

Xt HE R BE Tinline o, MERR BB TN B AE . inline & fE 4w iR 1Bt -

s — ARl R AT A B fitinline, & Rinlineli g T A 77

5554 34
[X 43428 1 4k HRORT S B0 46 &
publicZk 7K i pR%LHE 11 4k K+ R BT S B4R AR AL
i ki PR AR

1. B TFEATM 4k K T AT H S classE # 7 HH
2. e classH 5 A E X

i B — ANl f PR B A TR IRA S O R B 1
SRR, JRAEZARE B B 2B

7o W A R AP PR R L IR AR SRS A AR BRI R PR TR 548 S B
WA RERREL, WRABEEE A (override) , B LU &SR HEA B AR o

B3 E Y 0 AV 2 2K R R B 1 — B 50
FEATIR A MR B2 S SO AL, non-virtual BAR 2 A M St RSB NR A S BTS2 o
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555K 35

% fEvirtual ok $L AT I Fo At 45
1. non-virtual interface, Plpublic non-virtualj# it R BE AL F 1 (private/ protected) Ff K PRI%L

2. virtual PRECE R PRELTR R R AR & o
3. trl:functionff 7 AF B #virtual .

ik 36
o A EEHT S SCAR AR TR 4 A HE o 4L
public4t/R I, FEMIRAERGRAZILRNR, ARE R (G S E) & S RIS LRI SLH o
T SOW B BT 8 o IRASFSEHE LA BURE, XAl A T2, AR A Zpublic.

553k 37
YA ELHT AR SLARAR R A 4 2 B
B SR AT S E . RER S E .
SRR B BN SR AT 2R R, ShaS28 A0 H AT ATt W R 282

K 39
VT SBA f Fiprivatedt
URIRA S5 B0 IS RIS TR 2 ARG, R Mprivatesi k.

440
B T e MR £ ) 2 R kR
ZEMPIR: —ARFEINLER S AR
LYK SEBLIRA P U — 8l AR
MEAR G AN, HBE . WA ILAE A o
B AN LA P M AR B R R 2R A B
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¥ 5 2HT0 K ARG E templaes

Template 42§ %~ classes FIZ A~ K%L, Fr MEAT template AASESANZ 5 WA UK template 247 A AHAK

KRR 240 (non-type template parameters) i RIDIZ MK, FEAETIERE . it LIRS 28, class
YR AR B template 2%,

R BH (type parameters) Ti1& B AARAIEMG . A TTFRAK, b e ihay A A R — 3 i 280 1 L 28 R e =51
B,

5045
iz R B R BOR #2532 P A e 2 )

W RAR P B member templates ] F“iZ4k copy #)i& " 8" iZ fkassignment #4E”, Rk 7255 B IE R HY copy #4i&
PRELFN copy assignment #/EFF o

ok 46
T BT IN 5 A e SR B e 5L
WA 195 —class template, i B it > “ 5 ithtemplatedf 5 1 BRI S Il S8 2 Fa R A4 I
TR R %L E A class template N HRAY friend PR .

=+
F 47
56 ] traits classes FI R AE B
Traits classes {#i15" 2 BUAH A5 8 7E g i3] F o

EAILL templates F1“templates 45:/b” SE i SLH . BAEBEI ARG, traits classes A 7] BETE I AN R B AT if...else
it o
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S5k 48
AR template JL4FE

Template metaprogramming (TMP, #tocite) WK TAER BT AN, Himfe DL oL R e = punF
HEPITRE .

TMP W] 9 F o A2 i FE FBUR B 414" (based on combinations of policy choices) H%& 5 & Hil4XHS
0] FH R B G A 0T e SRR R A S E AR TS o
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