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1. C++ HIFTHF4
1.0 SN R
o C++ AU ANFI VL (cin, cout) HEATHIH, U cout<<"Hello World"; %t
BEIIH #include<iostream>

o AR NE S, # H ofstream F ifstream

#include<iostream>
#include<fstream>
#include<istream>

#include<string>
using namespace std;

int main()

{
string str="Hello World!";
ofstream fout("out.txt");
fout<<str<<endl;
ifstream fin("out.txt");
string strl,str2;
fin>>stri>>str2;

return O;

11 TEMZNTERFSE
o Cit HINERZ
— global variable 42 )5 &, FifEEREEX

« AJLMEARF) cpp CAFZ1813E 5, ATDMERIRH#E Y extern SKRAEHIM cpp XA
SREIEE'S

- static global variable #7552 /L E, NHELE cpp A [A] L

— local variable £ EFR X



— static local variable ##% J5) A8 &

+ fRAEAE S R AR X

+ FERIASE FH B EHI UG 1L, keeps its value between visit to the function
— allocated variable /J# 73 1) 4%

* FEAHAE N AE I HESS #

string s="hello";
string *ps=&s;
(*ps) .length();
ps—>length();

o C++ A NAETIL
- new H TS E N4 %5, W new int, new double[1000]

+ 5 malloc X 7: malloc AITHEIIEREL, 117 new HHT 1% SR 244
AT RIHIIE R EL new Class_Name [x] 23AT x X Class_Name [14)18 PRI %L

+ PTFit% Memory Leak

int *p = new int;
*p = 123;

p = new int;

- ETXBAUS T AR RS p 0 BE T — BONAE SR 1 123, (HE
=ATAEE SO p E T BUBT I N AE 18], ORI A A7 251870 1 123, {2
X —BNAF R DB faEH a1, IANEETTR), A ReMbR, &/
SEERiv

— delete FH T-HHIBRBNZS 73 BC AT A A7
+ VX delete p; delete[] p;

+ Fl new UL, delete AT FITMHIBR X R A IE AL, ASRE delete A & XL AR
&, [F— PR delete FHIK



+ WANRED pLp2 FE WA — D4R, WIR p1 # delete 1, p2 ARV M A p1 45
o] (ARSI, RN delete MIBR 1) 22 9 A7 5L 0 s

int *pl = new int;

int *p2 = new pi;
*p2 = 1;
delete pil;

cout<<*p2<<endl; // error!!!
- AR IAE A B PR SERR BRI ARIAZRREANC, delete MlER
FRIAN R A B 44 1T 2 Al
1.2 5| Reference

e anew typein C++, MHETHBEI T M4, AN type &refname = name;
SR R R IL

o SIHAHRET X3
- AReE X=5IH, S HRIUERL S — G E A
- — B3I — DX R BEE
— 51 FAE G g AR 6 2 EE AT RR 4K

int *f(int *x)
{
(*x)++;

return Xx;

int &g(int &x)

{
X++;
return Xx;
}
int x;



int &h()
{

return Xx;

int main()

{

int a=0;

f(&a);

g(a);

hQ=16; //XEALFHEE o HREH 16
}
1.3 const 2

o HTENHERM, U0 const int x=12345;, const ZRA [ 2R AE W I 2 JG A BE 2R
HAH, const AFEARETEIER L ICI/MEH

e Run-time constants 14T &
— B 58 SO K A DA Z0E iz HAsE O 20, BT DA% 5 SR I B0m] DR 82 K
B, T int n; int aln] XFEREVESUEEIRT, AEIAAELTE TR,
1£ Dev-cpp "X FES AT DU g

const int size=100;

int alsizel;//0K

int x;
cin>>x;
const int size=x;

int alsizel;//Error!!!
e const fI¥E%] pointer

- WEfREr: char * const p = "abc"; FAEEMKFIXNEEHFAAVLBLE, A T2
const XA, {HJZ p #8A HME AT LEAR



- const char* p = "abc"; XMIEILT p FEIAI 42— const char KM [MEH, [KItiE
EEEANREREE, Mudadtdi A 10X Gonr bk ae

J/E—RENE g £— const 54, & q EHEIKRTEF LA
char * const q ="abc";

*q='c'; // OK

qt+; // Error!

J/EZFERT, (*q) B— const BIM, WA q FTiEmMBETREL
const char *p = "abc";

xp='c';//error!

//ERE MK
string pl="zyc";
const string *p=&p1;
string const* p=&pl;
string *const p=kpl;

o NEEF const %ﬂﬂ@@?%ﬂﬁﬁ%ﬁ@ﬂ%‘é‘ﬁ, yﬂﬁfﬁﬁé‘%ﬂé const ’EJE%E/‘]E&’?E, IX AE const
KA AR A RVFIR

o 1] LAHEIE const I FIME TR 25 %F W Y const BUAF &, pR 7T LUK S5 BN const BT
HHIX S B R AP A BE B SUR A IR, 0] DB IR [ 25 Y % B N const %71 [B14E
IR AT

#include<iostream>

using namespace std;

struct student{
int id;

};

void foo(const student *ps)

{
//*%ps could not be changed in the function
cout<<ps->id<<endl;
cout<<(*ps) .id<<endl;

}



void bar(const student &s)

{
//s could not be changed in the function

cout<<s.id<<endl;

int main()

{
student s;
s.id=2;
foo(&s);

return O;

e char * s="Hello World!"; SEJii /& const char * XM, AEEBRs PHHE, X
& MREXHBIITHA (undefined behavior), NiZ%5 % char s[]="Hello World!";

#include<iostream>

using namespace std;

int main()

{

const char *sl1="Hello World";

const char *s2="Hello World";

cout<<(void*)si<<endl;

cout<<(voidx*)s2<<endl;

return 0;

J/RHHERE s1 fuos2 Wi, MATHAERE W
}
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2. 2 class
2.0 X EKXE

o C++ HFIIX G = J&YE + #4E objects=attributes+operations, ¥ [ [7] %} & I 4m AL M 5, 1T
IR PEER S — DX G, AT REE R MR, FRF e — RN R AR 2 [0 4805
SR SE R RE

- Cor+ MR R A AR B AT 57 bR 2K
— C++ T class (I5E X, FARSCIUAN FI AT LGy e = 3CAF

% SKICAF header f& B ARSCHUANE A Z A% 1, RN SRIKE CREM 143k 30ff
- o BAEAT AT DL ORI SR A A

2.1 #4385 oK F AN T A4 R 3
e constructor M]fl'i BR| ﬁ

- MG e B R B AR AR, 7T DR N — e S BRI — DX R, FE2R
(RIS R SCIRI (6 2 8 30 i P A i R £

— default constructor BRI IE R, A TEESE AT DU FH )% R 2
- WG AR TERBE XA, KI5 20 B8 E R T e
+ const R F Rk A BV HL R eE R AR 1L TR

« P& B AU AT 73 AN B BE: AR LB BOR B B AT I BL & e AT HIUa 151
REMIGUE, EBEN R B AREAT X R 35 A

e Destructor #7114 ERi %X

— BT R ) B A R R A BT TN — A ~, MR AN TR BB B, ARSI A A A TR
(It i =~ 4 i =S B EhE

e function overloading PR % E % :

- B AR RN 2 B A BRI A R (LA s B R E R R, — DRI 24
AN TRV PRI A 3 PR BSOR A DR AN [R5 00 T AR 3



— default
HiEL,

value: SREME, W LMERBSEER P ELFY] LS HIE, (HR2UIEMN

e NS B I e B C 2275 B IHEAE N S B

e constant object 5 B X %

- HwEMm
N

- FERXBER
N2

]ﬂ

\\\

const I, £ B2 Ja B A AE U IX AN X B A B AR B E
6 B3 bR A RE LA

RS R EE M const A LARK A const BUpL FARE, const ERIAIRL R

B REENE

+ const 5 B 5 7E bR AU T Sk 327 BR BT IR [RE 2R Y 2 const

« const 7 ) 5 7 B B 44 IR R AR IX AN 0 bR BUAS BEAE et e rh E ORI R 5 2R

Wik

/KN B B ER B

AR IR R AR R AR, A REIRIESREHR F A B A BB
- const KR TR BNIE const AL R EB FT UM B SR &, e tn:

class A {
public:
void foo() {
cout << "A::foo();" << endl;
}
void foo() const {

cout << "A::foo() const;" << endl;

};

int main()
{
A a;
a.foo(); //EIHIZHE const KA foo
const A aa;
aa.foo(); //17 = const KAH] foo

return 0O;

#

3=
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}

- const T FY i G BRI B AA A8 F RN 2

- non-const & i B EANBE T H] const FERUXT KA A B, 1T const FEAUAT LA
Vi la]

- const & pR A 22 U AT A B L AR B

- KRR R, const RALHIX R R BEW A const ZEM (1A 2 R 8, A

HE 18 FH non-const, TMIE const Z5FY 1% RS EF non-const BYRK 51 R, 1
HLV% A non-const F-H A const 28I ]

e copy constructor $5 U141t R %4

- MR EERES 7 — NS, —KINIEAN class_name(const class_name
& copy_class_var)’, i #% VIALIE B HCAT DASEIN R 2 1) () B AHTE

- WRGE RN BRG R R FR R MR, HHAREZPE GRS, R
FERE X Z G FIRE, AR 7 ERZEAES, i R i — By

class A {

AO {3}

A(const A& a) {}

A& operator=(const A& a) {}
};

int main()

{
A a;
Ab = a; //RFEIME R
A c;
c=a; //ARERZEHES
}

o C++ HIIFEIL: HFEIDREN
- VPl AEJFR O W AF TR I — SBR[ — BU A

10
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- bl string si="zyc"; string s2(s1); &Rk Il
- WU YEC OB AR, SRR RIME, JFE L NETR R X R A7
— BRI P8 DRI bR BOR B B8 AT BEAT PR 0 A 45 DL
— 5 DUy i BR BORIRAEL 12 775 1) X 531
* P DURIE BR BORAE XS GBI R FRO IR 3 P

« WEIE 5T R e T CAFERxT R, WA T e AT, X0 RO
FA G R B IE R T

- it

#include<cstring>
#include<iostream>

using namespace std;

struct Person{

char *name;

Person(const char *s){
name=new char[strlen(s)+1];
strcpy (name,s) ;

}

~Person(){

delete[] name;

/AT B DA R ey — 7
Person bar(const char *s)

{
cout<<"in bar()"<<endl;

return Person(s);

11



int main()

{
Person pl("Trump");
Person p2=pi;
cout<<(void *)pl.name<<endl;
cout<<(void *)p2.name<<endl; //7 % Il 4 HHiil = — 50
return 0;
}

2.2 static H!
o KPR (B EAN KB 43 AP
- FRSHUA: ERNPTAEXN R AL
- SR s R BEEREA BAR R G

- BSEREA R E LB 5

o ZHTCAYE] T static M4 /AL & R A FT AR, AREIELL extern #53CAHHAT,
1 BRI 1) static 7Y (K28 A2 88 — VB R IR Al aa 4k, 2 s 150 i pR X 4

static 7 AR F R $E_E— R R BUE R 45 R RO B

#include<iostream>

using namespace std;

class A{
piblic:
A() {cout<<"A::A()"<<endl;}
~AQ){cout<<"A::~A()"<<endl;}

void f(int n)
{
if (x>10)

static A a;

12
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}

cout<<"f () "<<endl;

int main()

{

cout<<'"start"<<endl;
£(1);

f(11);

return 0;

Nt

= XA 1=

o Y static
— FrE X static BB B EEFSHRATE, HESERXNMRINAERRZERE

» non-const R A AR AR B R EAE R AN BEAT 2 L, Eedn:

#include <iostream>

using namespace std;

class A {
public:
static int count;

AO {

A::count++;

};

int A::count

int main()

{

new A[100];

cout<<A: :count<<endl;

Ax array

0; // He K WS E R Y

13
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« const KA FHS M AL ENFNRNILZN DR, thifZEARKIMNTHETE
S, IS HHOGHET const,  FF HLIXANEH A B A AR B AN BER U Y

— BRI PR
« AILLARIREN PRFRSHRATE, HIETEEEHRIE @R &
* e BT R BUE X2 BN static RAEET

2.3 Inline Function Rt &
o TEIEREARITH MK T inline

- WECR B iF I S g B as R A AL B R N — N se B R 8, DRI b T DAl /b
IZAT I FH BRI cost

- PERER B e SO R B0 AR 53 #E B 5 AR Sk 30
— AR5 7 [R]85 B[]
— class F [ R AR /2 ERIA inline [

e aninline function is expanded in place, like a preprocessormacro, so the overhead of the function
wammmdﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁ%,mﬁ%%EEﬁR,E%Tﬁéﬁ%%%
PERIAID B K (BRARB I NRE A RM), T 2R s H0R F T4,
FECAE BR B LB I i A2 A

2.4 487k Inheritance
e composition . FEHABKIZRNENEH IR AL E
e Inheritance: MIEIEH kAL RIRAER
- IRAE AR T LA LT EMBR R R

- IRART P BEE B private AIAZRATRL 03 pRAL, (EE T DA I BRI A 51
BRI B V7 1) 3K 6 i 57 R 5N A

- IRASRIIH I R 2
« ] DAFEYRAE S AR 38 o K i8] PR 2 SIS 1) g i o 4

14
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* YRAESRAEMAIE I ik = S A B e p0A0iE sR B, R R A SR IE R 55, #r
IS0 TR PR URZE SR BT A e K, P P 2 SR B A R 2

- U RRAESREAT R SO BRI T P S 1 g R

- IARIRAETSE T MR, AEPAT 2T 2 eSS IE AL I ARIR
ARSI I R B PO R AOR AR SRR G s K, T kBRI e S
Hey 3 PR

class A {
public:
int i;
A(int ii = 0): i(ii) {
cout<<"A(): "<<i<<endl;

};

class B: public A {
public:
int i;
A a;
B(int ii = 0): i(ii) {
cout<<"B(): "<<i<<endl;

int main()

{
B b(100);
return O;

}

AN P AN DL R I I BUS, Jetig e, BMEIRAE SR A & K H Al
K, HHEIRESS, HrigrmESEil

- Base class is always constructed first

15
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- U ALE AR LR E SR A IR B REAMIE KA, C++ Jiik s
o B B AN SRER I BIFE B 2

— IR AT DG R R O AT BB, S A SRR AR S0 G o 8 ) B B IR R A
b [ 4% pR B AT

+ PR LRI/, object.Base: : function()

— class Al struct HIIXJ): class H1 (178 & A1 oK 20 BRIA 9 private, struct H1 IR EUERIN A
public

— Vil
« public: FTA LT AT
+ protected: T Lh¥ [ E1/UR A A1 TE ¥V )
« private: 1T [ LRI L BT I

- YR7RIGFIZE: public, private, protected 4Kz, k7K Ji5 HFEAR & (1) 15 In] 44 it B
AT A ARSI B T A B

— AT DL I 5 SERYAE IR IR SR AN R A NSNS B

2.5 & JT friend
o KITERHL
— FERP R B A4 R R B A SR R R BN friend
— ] DA 2 o AT 17 9] 2K P private T protected 27 (#1745 5 AT e £ )AL R

- ROTRRE T LU — AN, XAEOL TR O R AT, B ANFTA IR 5 A2
Kt

- RICHREAR S AGEAA I R L R, PR R AT EL className: : REFERAEX
NSRRI O3 PR, BLARAE Dt 3 o R AT

class A {
private:

int wval;

16
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public:
A(int value): val(value) {
cout<<"A()"<<endl;
}
friend void showValue(A a);

};

void showValue(A a)

{
cout<<a.val<<endl;
}
2.6 ZISHIE R

e %22 Polymorphism
— [Al— B ] BLP= AR AN R RR
— W T 4k R A HE— BRI A AL R, AN [RS8 20 A ) ek 4

- BT, AYRAKRRNRZ A RBHREHRR, KIRSRIEZ RN
BRI VAR e = A UE

#include <iostream>

using namespace std;

class A{
public:
virtual void foo() {

cout<<i<<endl;
};
class B: public A{

public:

virtual void foo() {

17
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cout<<2<<endl;

};

int main()

{
A a;
B b;
a.foo();
b.foo();

return 0;

« WEIHBATAEE RS 1 2, B A RUAR R foo MERILR T, BRAMAE
i foo BRI IRAE R

o HAEERE
- AR R P T aRIE AT Z AT e miE

- TR TR, BERAEE (ST H) $RAIRESE, JEHEM T KPR
IR A% R, B 2% SR S 00 R 44 R 2

class Shape {
protected:
int width, height;
public:
Shape( int a=0, int b=0)
{
width = a;
height = b;
}
int area()
{
cout << "Parent class area :" <<endl;

return O;

18
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I
class Rectangle: public Shape{
public:
Rectangle( int a=0, int b=0):Shape(a, b) { }
int area ()
{
cout << "Rectangle class area :" <<endl;

return (width * height);

s
class Triangle: public Shape{
public:
Triangle( int a=0, int b=0):Shape(a, b) { }
int area ()
{
cout << "Triangle class area :" <<endl;

return (width * height / 2);

};

int main( )

{
Shape *shape;
Rectangle rec(10,7);
Triangle tri(10,5);
shape = &rec;
shape->area();
shape = &tri;
shape->area();
return O;

}

e JE K% Virtual Function

19



— TSRS, 0B R i S R JRAE 258 S R AL
* IXFP T PR NS £

P IX IR A SR RS ) 44 10 75 92 o B, 7 0 5 38 1A Al D3 B R TR 75 O wirtual
« FERP DR B —EERNERE, IS I GOR T %

AiERE: virtual int func() = 0; RIFZREKE 1k, HRPRELEEER
XSEBLT S, TERIRERPHTY R

override #V5: JRARA AL override SRBE TR, RIS i o F ) H A
JE PR B B AR A 5] IS 3 2 25 R ROR

« WIRFESSAREL/ T AR RS, TSt 1 I F 2 S A AR 5 A B2 pR 2

« WURFESAREHBENRESE, T PRI i 2 1A IR A2 S 00 B 04 e 4

« IRAEFRABET AN RESR ISR

class A{
public:
virtual void foo(){

cout<<"A"<<endl;

};

class B{
public:
virtual void foo(){

cout<<"B'"<<endl;

int main()

{
A xa=new B();

a->foo(); //4%% 4 B

20
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return O;

}
- BREWILEL T EEREER virtual table

« BEAARERBSEE A — R ECR, 2SRRI G b AR A7 G R e AL
RHHRE, EREER P IIN T iZ289E R Hitit

- REPRECRZ — MR AL, BLUIAFI T — R R BN 4R B

- R R AT R R BRI AW, AR R TR A TR A R R
®

- M R BORAEARD ) 9 B Bt 58 R T #3E
o ANERHE KRR R, A QR AT IR [ R BRI A R
__vptr
* 22 A5 I R B0 FH VB B B G R B — 2R B AR S 2 R T4 1 £ % GAE TSI R B AL
ML, 7 MR R HIEE R 1k 8 FE G 1 R R
« FSE B R B AN E AN, RN R, B4
o B2 (CH++ B
- R T A EROZA W IREAAT N, ERAHAEXAFKSL, MiREIRAE S sk
M
— AT LA A R Ok SE IR G 28 E S, Lt

class Shape {
public:
virtual double getArea() = 0;
Shape(int a, int b): length(a), width(b) {}

protected:
int length;
int width;
3

class Rectangle: public Shape {

21



public:
double getArea() {
return length * width;

};

class Triangle: public Shape {
public:
double getArea() {
return length * width / 2;

};

2.7 ERBIER RS
o ML 1: FEIHYRAFRARA & virtual

— BEB T BE SR S AR AT, AT IR IR £, T URAE SR AT I el A
IRARI f

class A {
public:
void £() {

cout << "af'" << endl;

};

class B: public A {

public:
void £() {
cout << "bf" <<endl;
+
+;

int main()

22



A a;

B b;

a.f();
b.fQ;

Ax pb = &b;
pb—>f QO ;

o THOL2: YRS MR A KB RE R EL: TEsom, A1 AR FE
o THUL3: FERIPHEREREL RSP AT R R AL RHIRA I M G A YR
IR ET AT IR URAE A SR AL £, FERFIRT RANR A1 FE 20T R R T AT AR LK
PREY £
o 4k
- virtual FERBOCE TR E TSN, IRAEAE Y] virtual X F TR
- X T EEHA S| AT E

w AN RE BRI IR A, R P A R BB TR BT AN 51 FT A AR SR (IR B
K, IRAFAREH I IRAE)

* T RE BR BRI, R H B BB T FR BT AN 5] I ) B AR B 2R (45 ) HE 2 1)
Ky TR FIRA M IRA )

« HIRUIAIRA R BB B A R A% s 8, A AT R AR 2 22K B
« BERIRAESSREN AN B BRI 2SN 5
w0 SRR PR S LA 7 B LA R 8, R P RO R T — A, B TR T A
PiE% b I A A
- S E—NEH 5 IR R

class B {
public:
void £() {
cout << "bf'" << endl;

23
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}
virtual void vf() {

cout << "bvf" << endl;

}
void f£f() {
viQ);
£0;
}
virtual void vff() {
viQ);
£0;
}

};

class D: public B {
public:
void £() {
cout << "df'" << endl;
}
void ff() {
£0;
viQ);
}
void vi() {
cout << "dvf" <<endl;

int main()

D d;

Bx pb = &d;
pb—>£(0);
pb—>ff();

24



pb—>vi();
pb—>vEif();

I AT R R
- ESERA T AR R, BT DARIEFRA SR T B R £, it bf

- FEA f, BN AR EREL FTCLE B R £, BRI AT vE A f,
M vi 2 RE R, B 2XMIREHEB I D, FrbUEH D Hi) v, #i dvf, i
FH £ JU0AT b TH —FEg Y bf

- FHIAH v, BT v 2R, FTUVEH D R vf, il dvf

- FIAH vif, BEARREREEE D PEA E LA RS, FrCUAR B H i vif,
vif AR vE R, A 2 —REETHL KA dvf A bf

- T B A 2

bf
dvf
bf
dvf
dvf
bf

* TR A 1R K R B BT A 1R DL
o FEIHE R BUNIO0 G Z s T URAE S o (0 5 ZE o] R U i ) [) 44 e 4K
- e N — Bt

class A {
public:
virtual void f(int i) {

cout << 1 <<endl;

25
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class B: public A {
public:
virtual void f(double i) {

cout << 2 << endl;
}s;

int main()

{
Ax pa = new B;
pa—>f(1);

return 0;

- XHEE LR 1, FLEWA A BER B OCR, BV (1) 12 int R
M, PRSI AT T X int DGHCRE & 0

- S EIAUR £(11) A RVIRE 1, I H CLion 23RS KM
- HX LA A BER B Z 5K, FrCLUH A IHEAE IR IR R, T2
IR A SR

2.8 3BT KB
2.8.1 static_cast
e static_cast M T HRER s i e dle, AIXHE UM AT
- FEARHHR R e, BN char FE400 A int
- SRR R P ISMYRA SRR AN 5| I 2EAT S
« [ EAE R 2 AN
« [A] N R AN 7 A
« SUBEAEAT A IR R ISR AR AT A LG 0, A e B e iR AL
- AR H AR = Fia

26
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— TR R 4 B void SR
e static_cast NREL i Hi A const AR E

2.8.2 const_cast
e const_cast A LU LB const (0 HURFE, REERMZERSHFISI A L
- WERARH LSRR B AOARE, IR IR A ERAON B
- ORI PRI SO AR B IGIH, U5E A R R
o KFH B

- FTETHRINS: B2 a=10, 110 p A1 q FrRIAER 20, a UL pq $8 17 ft k2 —
PR
- P L RATHIRME R — Bl R E ST, Bl
const int a = 10;
const int *p = &a;
int *q;

q = const_cast<int *>(p);

xq = 20;
cout << a << " " << *p << " " << *q << endl;
cout << &a << " " KL p K" " <K g <L endl;

2.8.3 reinterpret_cast
e reinterpret_cast L EH =&
- BURAREECE 5 R
- PR B 5 RO /2 W K I B
- R B RE TR R B 5 R

2.8.4 dynamic_cast

o IRIAMJUNAIE, HAth JUAERZ9mBERT 5E Y, dynamic_cast &R T #H7T R &
i
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o ANBEHI T PN B AR A KA S TR ) it 1 e
o WUREIIN, KHiRIAHE R ERITEEN s 5, He M7 23R 7] NULL
o BRI EER—E HA AL, BITEE I g i
— SRR R R R A X R A B AT DU SRR R R AR, R A B B X
o TE MM 1A b e 4 1 B A%, R static_cast ZKH —FE, {H 2 AT Bk 00 B 0% H
static_cast %4, R ERME S
o KE B

int main()
{
A a;
B b;
A *ap = &a;
if (dynamic_cast<B*>(ap)) {
cout << "QOK1" << endl;

}
else {

cout << "Fail" << endl;
}

if (static_cast<B*>(ap)) {
cout << "QK2" << endl;

}
else {
cout << "Fail" << endl;
+
ap = &b;

if (dynamic_cast<B*>(ap)) {
cout << "(QOK3" << endl;

+
else {

cout << "Fail" << endl;
}
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if (static_cast<B*>(ap)) {
cout << "QOK4" << endl;

}
else {
cout << "Fail" << endl;
}
return O;
}
- TS R AR, HARERTh
— HEN FBOEX AL R B SR
+ 4 ap FRIAURAE S,  JFEAT 9 i) 28 B L AR IR A2 282 W LR EI )
+ M ap FRMEEIRMEE, dynamic_cast FE ¥k JE 75 R IH R T 45 £ F5 ) Il 2R B4 R0
R i )R AR — 8, A —FEsia R, & [E—/> NULL, T static »& AJ
PLRZ
+ HSZRE 2 ML S dynamic RS EE L, ZRES
3. B
3.0 REAIER

o AR EII S E AN BEE RAAME, XA R Hos H R 3R R

- AREDGHEL R [FHE SR A R R B e SO B, F s b p B BT (Bl fE SR A Y
RKEAK

— A T R IR 10 2P A P UG T BE e e O B R PR B, BRI IR S 2 A2
* SEdk e AL Y I PR AL
* PR b KL
« PR A R U ) b A

- MEBASERIG G LR BB R B, ok S H TR B 2 JE R T4k
FTUATR BB R 2, SR I R E SR B 2SR, B E error
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#tinclude <iostream>

using namespace std;

void foo(int a, int b)

{

cout<<1<<endl;

void foo(double a, double b)
{

cout<<2<<endl;

int main()

{
foo(l, 2);
foo(1.0, 2.0);
foo(l, 2.0); // X—{TR=FIEEF#EIZN!
}
31 EHEMANER

o EHMN —LER AR
- KE I8 AT DA
- cr 7 ZRMIBEIFAREE K, sizeof, typeid, static Z KHIXBFERREEH
- NEEE A BT
— DAZINT T HEA class B4 enumeration type 1T 18 5747 1 E 3
- B E B EAFIRR R R R R— RS ER A RFRERN N E
o BRI E B AE L
— fEJ55E X%} member function #H{TE % return_type class_name::operator i&

%4 (parameters) I ZHU NLE SLAFHT % B4
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— WA R AT AR E K A operator EEF (S HK) M S HA KA
iz ST I T it A B A

o WA private N7, 75375 1K 6 40 0 O A T
- BEEEA R AR, 0 B AR R B
e [10) > SEI BN B8

_ BTG 4+ FUR S ++
o B SR 4 SHERAN int KA RN S

Integer& operator++(); //prefiz++

Integer operator++(int x); //postfiz++
o WHIN/NRANBEAFERN, W LUENLARERE R A B E R A E
o HIE N2 EEE R
— 911 Rational: :operator double() const {};
- PRy .
+ Single-argument constructors
+ implicit type conversion operators

« ot G B 5 FE R ARG R B WO explicit, FonANREIHEAT R ALK
Utkigis

3.2 AN RAIEE
e stream [FJFiZ

— Text stream FH ASCII K f#HT, L3 files FI character buffers
- Binary stream —#il|#(##, no translation

e stream B,:] %’éiﬂ :

- cin bpAERIN, AEHRIEBOS AT >>, £ C++ PrifEEER] istream H15E X
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- cout FrpifEH , HTIEANEHAT <<, 1 ostream & X
- cerr FRAEE IR LR (unbuffered error)
- clog tn#fEEE1R$E7R (buffered error)
o W >>Fl << ME R
- Has to be a 2-argument free function

istream& operator>>(istream& is, T& obj){
//special way to read in obj
return is;

//Return an istreamé$ for chaining
}
//<< MEBRFREZ KM
ostream& operator<<(ostream& os, T& obj){

return os;

o P H R, LS #include<iomanip>
o AR At )7 5
- int get () ZXHFFHRENFRFEA
% Returns the next character in the stream
* Returns EOF if no characters left
- get(char *buf, int limit, char delim='\n')

- getline(char *buf, int limit, char delim='\n')

4. 121

4.1 namespace 5 %% %5 (8]

o {1 iy 44 2 TSR 73 4 R R A8 2R S 44 T DARE G 44 7 IO 5, T DAAE AN [] F) iy 44 25 1] B
SCHRI A2 & 44
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- FE 5] PRI N L v 44 2 18] B BR AR AR st el BA T

- BFHEW AT UL using namespace xxx K it BIFEST A48 T K H WA iy 44 25 6] 1 R
i

namespace spacel{

string name = "randomstar";

namespace space2{

string name = "ToyamaKasumi";

int main()

{
cout<<spacel: :name<<endl;
using namespace space2;
cout<<name<<endl;
}
4.2 template 7%
-ﬁﬁ%ﬁ%#ﬁﬁ%ﬁ@%%&,%gmmm%mmmgﬁﬂﬁﬁyﬁﬁimiﬂﬁﬁ

SRR

o PREUNIMR: fEHSCHE T template J& N TN R AR R A B — A R HoisidR, SRR
AT DA s B R [ SR, B SRR R S b (A R R 2R AR

- PAEUSIR 5 Z LK (instantiation) Z J5 FHEH], QR BEA B ATAS 2 9 SL 4L
xS A PSR bR i BRSO RS 45 D of 82 R AR BRI, AR A B R R R

Ed
- PO IR P AN RE R AE S HORIR R SRR e e, AR R Se @ IUFC o
REfERR
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B EHAHENR LR
* SRR TR 8 A VTG 58 R 4
* PSR AT A 58 42 UL IC (¥ REAR iR £
* PR VA B AT R A R A T LI FH 1% B 8
o MR
— FIRRHURAR 2R %, template =P B () B AT DL 28 Py 4% b 5 2740 8 Y (1 b
— REA AT DAk AR S, BT DAk ARARAR S (FREESLIAL)
— ARBIBE AT LA K AR S (FREESEpIL)
e Expression parameter

— FREAR AT LR B — 225 4L, class A1 typename (2R 4 1] DL ERIME default value,

tbin template<typename T = int>

template <class T, int bounds = 100>
class FixedVector{
public:
T& operator[] (int x);
T elements[bounds];

};

template <class T, int bounds>
T& FixedVector<T, bounds>::operator[] (int i){

return elements[i]; //no error checking

//usage

FixedVector<int, 50> vi;
FixedVector<int, 10x10> v2;
FixedVector<int> v3 //default value

o%@ﬁm%ﬂ%ﬁﬁ?%@%
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- el RS BT FSR S HOR T IR R, IS 1A S M EARARCE
YARRIRIE, XA Tt Rk

» RRHMLZ G, TR T template FIFFE

template<class T> bool compare(T x, T y)
{

return x>y;

/7 SRR LT SRR S 2R

template<> bool compare(int x, int y)

{
return x>y;
}
- DmHEfl: REBCEIR —HE 70 A, 15 3R fmr 62 / R BT AR — A 7 B A
H
+ REE | —#8% template [F I EE
- REHRE I SR 2R

« BRI > RS > ERRASHIBRARCE (U2 BRI, el WIS

« AR AR e 2 LR, Se B 8 Hr AN i ZE R AU e AR, P 518 75 220
EHR IR

4.3 STL FIIXX 25

e STL=Standard Template Library &bt ZE (1) — &5 5>, A C++STL A LAJR/ADIT R I [A], 2
AR E R, STL B T

-
- it
- EH

o STL A#MIMEH: ZI7E DNA H, AT
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- KT map: map I key AFUE AT LU & AT LAHEFFVE BTG, WSR2 B E LR HE
B < B, BNEXARARNEN key H

o %fX2%: STL<parameters>::iterator xxx
- IEAERIE — B U5 H 45807730 Generalization of pointers
- PMREERIIEARAS . begin( ) Al end () 78RR A M SKFNE
+ IRZ N end T AREIAF], DXL 245 o) 2 i 25 A A4 /2 1 =st1. end O
- IEAER ST A
— iter++ iter+=2( M RALMI AL IEACEEEL T L)
* *iter

list<int> L;
list<int>::iterator 1i;
1li=L.begin();

L.erase(1li); // li=L.erase(li);

++1i;//error!!!

- A LAE e Rz AR St

5. Exceptions 5 QLI
o T AR TE L
- try{ } catch{ }: Hili3K throw M K7
+ catch (...) RpTiLFIBAIBENRE
* try F5 5 AR B FR A RIS
— throw HHA): P

+ throw exp; M —PRIEK: throw WS LR FRIAN, Rk
RALGE 1 I A5 R AR

+ throw; HATE catch TRJHTHRL, 0 EA 2 i) 574 i H
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o S ACHEHIPAT AR
- BFEIRIEFRIEAT, 2K try 4], JHIRPAT try WEIERIF B
- WRAE LR BT A A, B A Bk BT A [ catch

- WERORY BEASAAT WA TR0 R R B AR A R Hoh AT 2, AT BB throw 1% — /> 5%
X GO, REFY R RIS RLY catch AEEEBL

- BB F-FRUCHC Y catch ALFRES, WRBAH K], U terminate( ) SHHZN
P, 1z abort & 1EFE P

w WSRAE R B AT S W A B OF HAMR T terminate, A4 £8 1R 24 1T bR KL
* 1 HE R AR B A A UL

- QRARE] T ULECH) catch AERREFY, Jf HIBAEEAT MR, WHIES @ V%t
FHATHIR, EIRSEAIGNZ )G, RITRIEREITI68, JFRXS xR ry S,
MITUE 2 7 25 74t i 2 18] B (4 PITA Ja) o0 S B BT A

o CH++ HHMIFRF IBAK R, & XAEKIMF <exception> Hi
- what J¥Eg I VAR E R, RS HERZEIEA R AITE Cayira T
FH R E
- HEXSFH I FZ4kK exception &
o PRHUE I 5

- ATDTERR B4 S5 TH N noexcept 88T, UiIHZREIEZITHE P A E R
2, WREEFAETRYE, el std: :terminate X ILFEF

— W DLTE BR B B P B TR T RE IR Y S R A, L4 double f£(int, int)
throw(int) ; WHR/E throw() AN —17, BHEREER throw HASHAT

o throw & FE - PMEREEAHATRE, ERAERE throw Z T2 HATHIH BEEENITN
Bk

- BN EAENT R SR AR S

class T

{
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TOA{
cout<<"T()"<<endl;

}
~TOA
cout<<"~T() "<<endl;
}
}
void foo()
{
T t;
throw 1;
}

int main()
{
try{
foo();
}
catch(...){
cout<<"Catched!"<<endl;

}

return 0;

//EATHI SRR
TO

~T()

Catched

6. Smart Pointer £ E$545T

o WIHREHE BLNAEA ZiG AR R (FEInH S S0 R0, CH+ feflt R Redast I T
B
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BRETREHE 1 —Fh RAI(BE PSRRI WIAG L) BRI @ a4t T 13k, fifs
BRI e LR —AXR, (HEATARIGE R

- BRefREr ARG N A& AE S S
o BRiEPE T SCRFR R RE TR R
- std::unique_ptr RAVFIXATRERE X M TE, S RiFiest < BN, H

=)
=

« ANFRVFREAT Fadt IR AN 75 L

+ W LLH move HIEARBENIEEWHAAN W unique_ptr<int> p2 =
move (pl);

« ATLAH] release F3 & MR TdR T AL

class A{
public:
AQOA
cout<<"A()"<<endl;
3
~A0A{
cout<<"~A()"<<endl;
}

void foo(){

cout<<"1"<<endl;

int main()

{

unique_ptr<A> pa(new (A));
pa—->foo();
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- std::shared_ptr JE S FRET, FTUAZ MBEHE B — X R o sharedptr 1 A 51 AT
B, B—A sharedptr [)#5 VIHTR AR R O A7 BREEFI AL — K, AERAG ST Eoin 1,
BT — U0 RSB0 1, 809 0 I, E SN ER B4R [ HE A 47 shared _ptr
WHBI 51 I TH SR R R 21, (HRA R AR 20§

« HJLLH use_count BREUREF K0 Gl TR EH UL
« LA get BRECRIRIUR MH 15 F
» NREF— M EIATRE VIR 2 A shared_ptr 15 U238 A P9 A7 2 ORI

#include<iostream>
#include<memory>

int main()

{
int a = 10;
std: :shared_ptr<int> ptra = make_shared<int>(a);
srd: :shared_prt<int> ptrb(ptra);
cout<<ptra.use_count<<endl; //ii 1% R = 2

}

- std::weakptr A& EH * M-> BRIEFT, B Wl dRs RA AT N, sKRIERAE
T OB HEABSR AT LAE, BB X R A B S O

+ weakptr F] LAl i — > sharedptr 2% weakptr SK#EATHyiE, SREOUMAL, (HE
weakptr N IERHEET 5| A THEEYIG N
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