R

C++ EEANREFIRIT

KENfRE (JERAKZH)

sKEN
zqj@pku.edu.cn

ERKFEERZRARZER

2025 £ 3 H 5 H

PR SIRE 2025 £ 3 H 5 H



AN

@ EAHEE: 4k, B, JREE
© RERMIMAA R
© IRERMMIE,

Q RAERSELMIEF LA

KENfRE (IERAKZH) PR SIRE

2025 £ 3 H 5 H



BRAFIRAE RIS

s EEX DB, MRZEERNSHEAMAN (FERIBREANETTR),
BARFTAIBAE A — D EE, MIEBERELM—PNIRESE (BIRFE).
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BRAFIRAE RIS

4ok AEX—PHFHEBR, MRZESENSERNRMEN (FENIBREANEERR),
AT AT LAEAE I — B, MIBBIEAEEMN—MIREE (BFRFX).
o IRAEFXZTRNUNELRHAITRUMNT RFEIN.
o ¥FE: IR, ALURIMNFHIAK R L EFL R R
o BB FIRERHF, WIEHREMELYERSEINKR
o IREX—ZEXIE, AAMIFER, NREFEX.,
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class RAXEA : RAEFIWHEMSF LE4 {
//code
};

TREFRKILZAARF: public, private, protected
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IRERNEA

class JRAEXA : REFRAWAML EXL {
//code

3
JRAETF NIRRT public, private, protected
1 class CStudent {
2 private:
3 string sName;
4 int nAge;
5 public:
6 bool isThreeGood() {}
7 void setName(const string &name) {
8 sName = name;
9 }
10 |}
11 class CUndergraduateStudent : public CStudent {
12 private:
13 int nDepartment;
14 public:
15 bool isThreeGood() {} //# &
16 bool canBaoYan() {}
17|}/ REEXMTER: X4 REFARUKF EXA
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IRERNRMA/N, FTFEENKPAN, BNERELSRAECHRRAZENR N £
IREXRNEH, BFEERNR, MAREXNKNEFEUENFIRELSRIIEHIRRAE

BZH.

KENfRE (JERAKZH) RS IRE 2025 €3 H 5 H



IRERY RN )

IRERNRMA/N, FTFEENKPAN, BNERELSRAECHRRAZENR N £
IREXRNEH, BFEERNR, MAREXNKNEFEUENFIRELSRIIEHIRRAE
BZHl.
class CBase {

int vi;

int v2;
};
class CDerived : public CBase {

int v3;

};

N OO W N
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IRERY RN )

IRERNRMA/N, FTFEENKPAN, BNERELSRAECHRRAZENR N £
IREXRNEH, BFEERNR, MAREXNKNEFEUENFIRELSRIIEHIRRAE

BZHl.

class CBase {
int vi;
int v2;

};

class CDerived : public CBase {
int v3;

};

N OO W N

vl
CDerived i % { V2

v3

} CBaseft %
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IRERAUEX—PMELRRABBHIRR, XMEER. FIRERPEXEMAR, B
HNBERZWEIRERPEXMRR . BEREXPIOAEREXNEZRRN, Bt
RIEREFS: .
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IRESERTAE X — I

ES

RARBHIMA, XMEE. ERELFE

[NRN

pES

ES

RURAY, &R

HNBERZWEIRERPEXMRR . BEREXPIOAEREXNEZRRN, Bt

REAERS: .

class Base {

int j;
public:

int i;

void func();
};
class Derived :
public:

int i;

public Base {

void access();
void func();

};

void Derived::access() {
j =5; // error
i=5; EIGLEE:
Base::i = 5; //3f
funcQ); /1%
Base::func(); //F%H

¥
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OO0 ~TO U W+

IRE SR AEX — I F0E

REAERS: .

ES

REBMER, XMBE. ERERPEDXEMAR, B
HNBERZWEIRERPEXMRR . BEREXPIOAEREXNEZRRN, Bt

class Base {

int j;
public:

int i;

void func();
};
class Derived :
public:

int i;

public Base {

void access();
void func();

};

void Derived::access() {
j =5; // error
i=5; EIGLEE:
Base::i = 5; //3lJi
func(Q); /1%
Base::func(); //ZE% W

¥
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OO0 ~TO U W+

IRERAUEX—PMELRRABBHIRR, XMEER. FIRERPEXEMAR, B
HNBERZWEIRERPEXMRR . BEREXPIOAEREXNEZRRN, Bt

RIEREFS: .

class Base {
int j;
public:
int i;
void func();
};
class Derived : public Base {
public:
int i;
void access();
void func();
};
void Derived::access() {
Jj=5;
i=5;
Base::i = 5;
func(Q);
Base::func();

Obj LRI 1EESE]

Base::j

Base::i

—fskii, BRMIKRELFEXEBHRRE

Ho
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N R £ AD B2 3R

MES. REXFELNEZREFERT
MEBEE. AW 7TIRAERNMERBR ST NEFRAEBIK
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IREEFAMBE LR BRI, ERTEEEZHMAXE
IRERMLRREF, ATUARERNERZBSERNRRRE
IREEFE LN B R ARBBASEHERTE, EURIEEEX
IREFEMELNE RN AR EBFRAERRNFiE T E

KENfRE (JERAKZH) RS IRE 2025 €3 H 5 H



AT A ERIZ

Q@ IRAERFAMUMBELARBZHARE, BRETEARAZHRAXE
IRERMLRREF, ATUARERNERZBSERNRRRE
IREEFE LN B R ARBBASEHERTE, EURIEEEX
IREFEMELNE RN AR EBFRAERRNFiE T E

&%. B
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P& vs &

A, BRERAIRES.
ZAEFER: “—PBIWRBE—PANER.
e BE&: “B” XF.
KceH ‘B’ HATEKk, kEXDPXNER, NcFDEEEXR
—RiZE EEXK: ‘DNRECHRINETBMSHARIES -
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=P AETT

o ~NBYAE (public)
RNERANFREBRZNLAERRAMRFEREANRELZNOR AN, ENEFREFERES
RPRES, MELRMBERRMARFABN, FEEMIXMIRE LM T EATI0

o FAHHKAK (private)
AEHANFREELN A RAMRFRATENRERNFABERRA, FETRER
XANIRE KR F 218

o RIVULK (protected)

RIPHA N REERNIE 2B R ARNRPEREL AIRELRNRIFRA, FAR
BEW ERRE R AR TTIE, BENAERRIDAZTAEN.

public protected private
PNEME public protected FAR
LR 7 private private RaJ
PRI protected protected Ray |
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Q EXMAXEN R AT IIE:

RERAAL, BTN, XERIFEABFRAERR.
Q EEMAXIRAERMA !

RBERRZARFRRAL, MAERRITATL. XERPERRZETL2EHR.
Q H LA AR IRAE X RAYAT M4

RERRAR, EERRAATR.
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private 27

Q EXMAXEN R AT IIE:
KNERRAR, BEIRRATR.
BRI IRAE KA AT A
RERRATRPRRARATRN, MAERRAZAT RN,
Q H LA AR IRAE XS RAY AT M4
B B R EB N AT LAY

KENfRE (JERAKZH) RS IRE 2025 €3 H 5 H



protected ZK7K

O EEMANEXINRAIA M4
RERAAR, Bt XERFHERABFRAERR.
K A XS IRA S AT I :
RERRATRPRRAZARNN, MAERRAZRT RN,
Q E LA AR IRAE XS RAYAT ML
B B R EB N AT LAY

SREHETANEEE. BENXNETRERMIRERBLATNS, WEELRR
EENE VR

]
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SR PRI BT - protected

KENfRE (JERAKZH) RS IRE 2025 F3 A5 H



KMRIFRLR

SR PRI BT - protected
o EXMprivatef{iA: AJLAH TF K ET5 A
XM R R
BEMA TR
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SR PRI BT - protected
o EXMprivatef{iA: AJLAH TF K ET5 A
o ALMIR AR
EEME TR
o EMpublichA: AILAMK 5 R[]
o EEMIRRAREL
BRI R ITTERE
TRAE ZEHY AR 53 R
IRE KRR TR
HAbRy R
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SR PRI BT - protected
o EXMprivatef{iA: AJLAH TF K ET5 A
ALR R AR
EAEPRITTERE
o EMpublichA: AILAMK 5 R[]
o EEMIRRAREL
BRI R ITTERE
TRAE ZEHY AR 53 R
IRE RN A TTEREL
HAbRy R
E M protectedi{ R : B LA T %Rk #4i5 0]
o EEMIALAREL
o EEMKITEE
o JRAERHIREREL
o IRERMAITRE
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1 class Father {

2 private:

3 int nPrivate; //7.

4 public:

5 int nPublic; ///AH M7

6 protected:

7 int nProtected; // 7
8 };

9 class Son : public Father {
10 void accessFather() {

11 nPublic = 1; // ok;
12 nPrivate = 1; // wrong
13 nProtected = 1; // OK, i
14 Son f;

15 f.nProtected = 1;

16 ¥

17 };

18 int main() {

19 Father f;
20 Son s;
21 f.nPublic = 1; // Ok
22 s.nPublic = 1; // Ok
23 f.nProtected = 1; // error
24 f.nPrivate = 1; // error
25 s.nProtected = 1; // error
26 s.nPrivate = 1; // error
27 return 0;
28 ¥

# 7K #] protected Ak it

SKEhfE
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class Bug {
private:
int nLegs;
int nColor;
public:
int nType;
Bug(int legs, int color);
void PrintBug() {}
3
class FlyBug : public Bug { // FlyBug 7= Bug Ky & 3
int nWings;
public:
FlyBug(int legs, int color, int wings);
3
Bug: :Bug(int legs, int color) {
nlLegs = legs;
nColor = color;

}

KENfRE (JERAKZH)
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1 //%1% 1 FlyBug H3i& & %k

2 FlyBug: :FlyBug(int legs, int color, int wings) {
3 nlegs = legs; // Ffkiil

4 nColor = color; // A&l

5 nType = 1; // ok

6 nWings = wings;

7|}
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IRAE RIS R Y

1 //%1% 1 FlyBug H3i& & %k

2 FlyBug: :FlyBug(int legs, int color, int wings) {
3 nlegs = legs; // Ffkiil

4 nColor = color; // A&l

5 nType = 1; // ok

6 nWings = wings;

7|}

20 //E## FlyBug #i& & #:
21 FlyBug: :FlyBug(int legs, int color, int wings) : Bug(legs, color) {

22 nType = 1;
23 nWings = wings;
24 }
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26
27
28
29
30
31
32

A RIS R A TR

int main() {
FlyBug fb(2, 3, 4);
£fb.PrintBug();
fb.nType = 1;
fb.nLegs
return 0O;

2; // error.

nlegs is private

KENfRE (JERAKZ
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A RIS R A TR

26 int main() {

27 FlyBug fb(2, 3, 4);

28 £fb.PrintBug();

29 fb.nType = 1;

30 fb.nLegs = 2; // error. nlegs is private
31 return 0O;

32 }

TﬁULifL‘?E*E’]ﬂ%ET FEEAEXNMWIERE: PR UIRE ZEXTR AP ME SRR
o EHIT—PIRERMNMWIERTZHT, BRAPITEENMIERE.
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26 int main() {

27 FlyBug fb(2, 3, 4);

28 £fb.PrintBug();

29 fb.nType = 1;

30 fb.nLegs = 2; // error. nlegs is private
31 return 0O;

32 }

Eﬂkﬁi*%ﬁ%ﬁ FEEAEXNMWIERE: PR UIRE ZEXTR AP ME SRR
o EHIT—PIRERMNMWIERTZHT, BEAPITEENMIEREL.
ﬂm%*ﬁL SEAGOISE LSRN

o BRLTH: FIRERMNMWERE P, AEENWERBIRHSE

derived::derived(arg_derived-list) : base(arg_base-list)

o RALX: AIRERMNMERE P, SREIMERLN, IREXNIIERLN B
TEAAERNEARIE R
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26 int main() {

27 FlyBug fb(2, 3, 4);

28 £fb.PrintBug();

29 fb.nType = 1;

30 fb.nLegs = 2; // error. nlegs is private
31 return 0O;

32 }

Eﬂkﬁi*%ﬁ%ﬁ FERIFAERNEERE: PIAIRE ZEXS R ME SRR A
o EHIT—PIRERMNMWIERTZHT, BEAPITEENMIEREL.

ﬂﬁ%*ﬁL SEAGOEE D

o BT FIRAERMMERE T, HELNMERBIRHSHL
derived::derived(arg_derived-list) : base(arg_base-list)

o FRITI: AIRELNMERL P, BRELMERKR, IRENBIER BN B
TR AERMNERIAIE R

IRAE ST R BT, BITRIRERMTHRESE, BEEREENTERE.
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4 class Base {

5 public:

6 int n;

7 Base(int i) : n(i) {

8 cout << "Base " << n << " constructed" << endl;
9 }

10 ~Base() {

11 cout << "Base " << n << " destructed" << endl;
12 }

13 };

14 class Derived : public Base {

15 public:

16 Derived(int i) : Base(i) {

17 cout << "Derived constructed" << endl;
18 }

19 ~Derived() {

20 cout << "Derived destructed" << endl;
21 }

22 };

23 int main() {

24 Derived 0bj(3);

25 ¥
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A RIS R A TR

4 class Base {
5 public:
6 int n;
7 Base(int i) : n(i) {
8 cout << "Base " << n << " constructed" << endl;
9 }
10 ~Base() {
11 cout << "Base " << n << " destructed" << endl;
A .
2|} Lorfan
13 };
14 class Derived : public Base { Bas? 3 conmstructed
X Derived constructed
15 public: R
16 Derived(int i) : Base(i) { Derived destructed
17 cout << "Derived constructed" << endl; Base 3 destructed
18 }
19 ~Derived() {
20 cout << "Derived destructed" << endl;
21 }
22 };
23 int main() {
24 Derived 0bj(3);
25 ¥
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class Bug {
private:
int nLegs;
int nColor;
public:
int nType;
Bug(int legs, int color) {}
void PrintBug(){}
3
class Skill {
public:
Skill(int n) {}
3
class FlyBug : public Bug {
int nWings;
Skill sk1, sk2;
public:
FlyBug(int legs, int color, int wings);

FlyBug: :FlyBug(int legs, int color, int wings)
: Bug(legs, color), ski1(5), sk2(color), nWings(wings) {}
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R A FET RN IE R BTN

IR A R KT R AT
O FHUTERMMIERE, FUFIBIIRE SN R AP MESLBAN R ;
Q@ BHHITHANRENMWIERL, AUPIALRERYRHAR AN R.
Q REMITIREXACHMWIERE
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3 IR A 35X SO T R AT A4 sR B B T IR

FEIRERNGIHT R
Q SEPUTIRAEE TR
Q@ BRPUTE AL RAXRIEMITHI R L
Q EREPUTESCAINBREL
A R B8 A IR S A8 ek E Y R I AR A

KENfRE (JERAKZH) RS IRE 2025 F3 A5 H



public 27 H M {E 3 A RN

class Base {};

class Derived : public Base {};
Base b;

Derived d;

° 7‘[&%%%5@‘%3}@{@@2&%%5@% ‘
1 b =4d;
o IREXN KA ELSIA

1 ‘Base &br = d; ‘

o IRAELXN KAy AT AR (B 26 B K485

1 ‘ Base *pb = &d; ‘

MRIREFTRE privateTprotected, N EIA=ZRAJ1T.

W N =
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o NEIREMBART, IREXTRMIEH T UEEMESRE K
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o NEIREMBARAT, IREXRMIEH T INEEMESRERKEH

1 ‘Base *ptrBase = &objDerived; ‘

ptrBasefg[AAIE—Derived RHIXI K ;
*ptrBase AJIABE—BaseXMIN K, Ti[AERpublicillRE BT ptrBaseIA]
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BRGIRAE KM TE SR H 4 iR

o NEIREMBARAT, IREXRMIEH T INEEMESRERKEH

‘Base *ptrBase = &objDerived; ‘

ptrBasef§MAYE— M Derived BRI X ;
*xptrBase ] LAEE— 1 BaseZXHIX &, 1HIOE EﬁpublicﬁiﬁETﬁLi_ptrBaseEﬂﬂ
Oﬂﬁg*ﬁﬁFHME—AﬁE§Mﬁ%,@$ BEEXEHIGRELSE, Mk
¢ﬁ%ﬁmo
T IdptrBaseifitlobjDerived I & /& FDerived KM AJE FBase XML R
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BRGIRAE KM TE SR H 4 iR

o NEREMBEAT, IREXXNRNIEFH A IEERELELRRS
1 ‘Base *ptrBase = &objDerived; ‘
ptrBasefg[AAIE—Derived RHIXI K ;
*ptrBase AJIABE—BaseXMIN K, Ti[AERpublicillRE BT ptrBaseIA]

o HIMERFIEFHEOME —DMIRELMXNR, BAREBIELIEHFORALRE, MK
ERPENER.
T eEB I ptrBaselfi[@objDerived Xy K /& FDerived XM A& FBase LI R

o EIIIAF|FEE R B, T LI ptrBaseltifiiDerived XAV EE

1 Base *ptrBase = &objDerived;
2 Derived #*ptrDerived = (Derived *)ptrBase;
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BRGIRAE KM TE SR H 4 iR

o NEIRAENIERAT, IREXNRIIBH FTLIEEMESL AL S
‘Base *ptrBase = &objDerived; ‘

ptrBasefS[AHIE—"Derived RHIN R ;
*ptrBase A] IAB fE—Base XRIXI R, iEIE]'E'E’]publiCEJiﬁETﬁi_i_ptrBaseEﬂﬁf

o EMEALIBHIBAMNE—NMRELRNNR, WA BITELIEBHFRRELRE, MK
ERPENER.
T eEB I ptrBaselfi[@objDerived Xy K /& FDerived XM A& FBase LI R
BILsEFITe s KB, AT EptrBase i Derived TS £

1 Base *ptrBase = &objDerived;
2 Derived #*ptrDerived = (Derived *)ptrBase;

2FF RE{RiEptrBasefg MM E— " Derived TN R, BNREHSHHE-
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4 class Base {

5 protected:

6 int nj;

7 public:

8 Base(int i) : n(i) {

9 cout << "Base " << n << " constructed" << endl;
10 }

11 ~Base() {

12 cout << "Base " << n << " destructed" << endl;
13 }

14 void print() {

15 cout << "Base:n=" << n << endl;

16 }

17 };

18 class Derived : public Base {

19 public:

20 int v;

21 Derived(int i) : Base(i), v(2 * i) {

22 cout << "Derived constructed" << endl;
23 ¥

24 ~Derived() {

25 cout << "Derived destructed" << endl;
26

27 void func() {}

28 void print() {

29 cout << "Derived:v=" << v << endl;

30 cout << "Derived:n=" << n << endl;

31 ¥

32 ¥
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33

34 int main() {

35 Base objBase(5);

36 Derived objDerived(3);

37 Base *pBase = &objDerived;

38 // pBase->Func(); //err;Base (3% # Func() MK 7 B#
39 // pBase->v = 5; //err; Base X%H v RAZE

40 pBase->print () ;

41 // Derived * pDerived = & objBase; //error

42 Derived *pDerived = (Derived *)(&objBase);

43 pDerived->print (); //MHJH, ¥ 4k d I 7 T 09 2 3%

44 pDerived->v = 128; //{EA| NGy Z[E 25 N4, &A1
45 objDerived.print();

46 return 0;

a7 |}
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BRGIRAE KM TE SR H 4 iR

T .
83 AR
34 nt maln(). { Base 5 constructed
35 Base objBase(5);
. . . Base 3 constructed
36 Derived objDerived(3); X
. . Derived constructed
37 Base *pBase = &objDerived; Base:n=3
38 // pBase->Func(); //err;Base (3% # Func() MK 7 B# D L d:v=-1276156084
39 // pBase->v = 5; //err; Base XEH v KRRETE er:!.ve v
. Derived:n=5
40 pBase->print(); Derived:v=6
41 // Derived * pDerived = & objBase; //error . .
. . . . Derived:n=3
42 Derived *pDerived = (Derived *)(&objBase); Derived destructed
43 pDerived->print (); //MHJH, ¥ 4k d I 7 T 09 2 3% Base 3 destructed
44 pDerived->v = 128; //{EA| NGy Z[E 25 N4, &A1
X . . Base 5 destructed
45 objDerived.print();
46 return 0;
. AW Ba
ar |} //pDerived->v U F 7 ARIZ 8]
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EEERSEERER

RKATRERB, XBIRERC, KCIRERD, ...

o XA ZHEBHEREEE
o K BER CHEREES, XA K CHEEESR
o K CEXRDMEEER, XA BEXDHBEEEEX
AEFRIRELRN, AFZEIIHEMEEESE
o IRAEFRERNEIXB NG LA TR EEEEE
o IREXMMRBIE
o IREXETEXHIMA
o HEELMHREMRA
o FTAEEELNEIMA
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class Base {
public:
int n;
Base(int i) : n(i) {
cout << "Base " << n << " constructed" << endl;

s
~Base() {
cout << "Base " << n << " destructed" << endl;
s
};
class Derived : public Base {
public:

Derived(int i) : Base(i) {

cout << "Derived constructed" << endl;
}
~Derived() {

cout << "Derived destructed" << endl;

};
class MoreDerived : public Derived {
public:
MoreDerived() : Derived(4) {
cout << "More Derived constructed" << endl;

~MoreDerived () {
cout << "More Derived destructed" << endl;

};

int main() { MoreDerived Obj; }
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EEERSEEESR

class Base {
public:
int n;
Base(int i) : n(i) {
cout << "Base " << n << " constructed" << endl;

s
~Base() {
cout << "Base " << n << " destructed" << endl;
s
};
class Derived : public Base {
public:

Derived(int i) : Base(i) {

cout << "Derived constructed" << endl;
}
~Derived() {

cout << "Derived destructed" << endl;

};
class MoreDerived : public Derived {
public:
MoreDerived() : Derived(4) {
cout << "More Derived constructed" << endl;

~MoreDerived () {
cout << "More Derived destructed" << endl;

};

int main() { MoreDerived Obj; }

SKEhfE

BWHER:

Base 4 constructed
Derived constructed

More Derived constructed
More Derived destructed
Derived destructed

Base 4 destructed
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AT HEIERINZ:

IREFI SRR, R4 RIS R B TE L RIE R AT
IRERNSOHTR, EEMITH RIS TIRE KT R AT
WRELBTSWIERE, MIRAESEAIADIE R B AT AR H WA 1SR
FEIRE RIS R P AT EIELNRRALE

© 6 0606
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