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2. ZERANES TR
3. ZEWEBMERS

4. ZEMRERTFER
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6. FELRAFNEE A

7. EREANRANFESH
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9. ZLEMAK, [EFANG

10. REBS

11. ¥,

L3

12. catchCEZ AN
13. noexcept
14. ¥x)
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16. FIERBERE
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TEAGUR: RIENZADERIESST T AEIRERIIGET] .
2 BAR AR IR SRAE R T s 2R p . (ORI KD, BR TG R (PR BRAE . #5501
fik . oyl ) AIHTAL e

using Engine = int; class Carship :public vehicle, public ship {

using Wheel = int; private:

using Propeller = int; int special;

class vehicle { //&E ZE };

public: int main() { Carship csXI&:
void run() { cout << "ZEELEE EHE\n"; } Carship cs;

vehicle: | Engine engine;

private: cs.run(); }
Engine engine; //3|Z& cs. swim(): Wheel wheel;
Wheel wheel; //%F } return e; ship: |Engine engine;
}i - | Propeller propeller;
class ship = :
public: Carship:|int special;

void swim() { cout << "RBTEKEE\n"; }
private:
Engine engine; WEIE:S

}; Propeller propeller; //MEREE

HER RGBT SORTE LR DT 3 W F SR
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RIS AR IS BR 2 70590 R P L BB B 2R M 0 R 2 (RO IS B R M), TR P S IRAE SR 3R p 5
KA I 7 2SI E AR R P IE <) MR 7 5 A5G I A I

struct A { A() { cout << "A(O)\n";} };
struct B { B() { cout << "B()\n"; } };
class Basel {

class Ok :public D1, public Base2 {
public:
Ok():Base2(2) { cout << "0Ok()\n"; }

public: //3EFRE : 0k():D1(),Base2(2),b()

Basel() { cout << "Basel()\n"; } private:

private: }: B b;

}; int i; ’

class Base2 { int main() {
public: Ok ok;

Base2(int jj):j(3j) { cout << "Base2()\n"; } return o;
private: }

. . ) 1 2 3 0K ok¥l%
¥ w9 BARLH: Basel Basel | int i; !
class D1 :public Basel { Basel Base2 D1 ?
public: | D1 D1 | A a;

D1() { cout << "D1()\n"; } D1

= Base2 | j j .

//ZEFRZE : D1():Basel(),a() ‘\\\ Base2 Base2 int j; |
private: Ok
}s A a; Ok Ok Ok B b; v
LI AR AE B g2 Ps



i ¥5DrESHE

%ﬁw%%é\ﬁiﬁ‘]/)ﬁ struct A { int ai; A(int i) :ai(i){} }; class Ok :public D1, public Base2 {

A 2P TG R struct B { int bi; B(int i) :bi(i){} }; public:

2& class Basel { Ok(int 1i):D1(i),Base2(i),b(i) { cout << "Ok()\n"; }
s N public: Ok(const Ok& other)

%Tﬁﬁ’\ﬁ?ﬁ]ﬁﬁ% Basel(int ii):i(ii){} :D1(other),Base2(other),b(other.b){}

/I\%géﬂ’(]%%mﬁ] }; int 1i; Ok& operator=(const Ok& other) {

Y B S : if (this == &other) return *this;

ln_}léjaﬁ\z;ﬁ\:ﬁ class Base2 { . >

jlz/\lél’]% il —t% public: D1::operator=(other); / EAREERE

HRJT R i J‘° Base2(int 39):3(i3) {} Base2::operator=(other); //VEAREZERE

QE'%XE‘JIEU\"J }; int j; b = other.b;

M‘zﬁiﬁiﬁlﬁ]ﬁﬁ class D1 :public Basel { p return “this;

SR RS puolic: o ) B b

(@W\Ué\ﬁ%ﬂ%%;}é D1(int i):Basel(i),a(i){}

v v . A a,;

E@EKVA*@L%)o ¥ Basel | int i;
. . Basel Base2 D1 A a:

. e int main() { 5
&I EEF Ok ok1(1e); D|1 pase2 | int -
fﬁ‘%’é’fuo cout << okl.a.ai << " " << okl.b.bi << endl; \ s

Ok ok2(1); ok
ok2 = okl; Ok B b;
cout << ok2.a.ai << " " << ok2.b.bi << endl;
} return 0;
B M B RAE L S E 5 L g F R
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struct A { int ai=1;};
struct B { int bi=2;};
class Basel {

ublic:
P . . Basel Base2
int 1=3;
; |
D1
class Base2 { \\\\
public: ok
int j=4;

class D1 :public Basel {
public:
A a;

class Ok :public D1, public Base2 {

public:
B b;
s
i1l : ee3FFDEE
. , ] |} : BA3FFD8A
Basel | int i; ¥aN 11l - ee3FFDEs
D1 A a;

2
pok3fS[A Al : @a3FFDEA

Base2 | int j;

2
base2 il : @O3FFD38
pokafg[a] A1l -eesFFD2E

Ok B b;

int main() {

Ok ok1;

cout << okl.b.bi << endl;

cout << "ok1BJMBiE: " << &kl << endl;
Basel *pbl = &okl;

cout << "pb1igmAYHEIL: " << pbl << endl;
D1 *pdl = &okl;

cout << "pd1iEmAUtEHE: " << pdl << endl;
Base2 *pb2 = &okl;

cout << "pb2ig@AYHEt: " << pb2 << endl;
cout << "M---mmmmmeao-- \n";

Ok * pokl = static_cast<Ok*>(pbl);

cout << pokl->b.bi << endl;

//0k * pok2 = dynamic_cast<Ok*>(pbl);

/ /7T , dynamic_casti /e REERE]

Ok * pok3 = static_cast<Ok*>(pb2);

cout << "pok3iEmAJHBIL: " << pok3 << endl;
cout << pok3->b.bi << endl;

Base2 base2;

Ok * pok4 = static_cast<Ok*>(&base2);
cout << "base2itBilf: " <<8&base2 << endl;
cout << "pokaiEmAJHBIL: " << pokd4 << endl;

cout << pokd->b.bi << endl; //FEN,HETFKIAE
return ©;

FAIETHE R B AT KW RET - J5EE TR0

H R RGBT BRI LR DA 6 W F SR
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class Basel {
public:

void fun() { cout << "Basel::fun()\n"; }
void fun_1(int i) { cout << "Basel::fun_1(int)\n"; }

void print() { cout << "Base::print()\n"; }

s
class Base2 {
public:
void fun() { cout << "Base2::fun()\n"; }
void fun_1(const char*){cout<<"Base2::fun_1(const char*)\n";}
}; void print(int 1) { cout << "Base2::print(int)\n"; }
class D1 :public Basel {
public:
void fun_2(int) {}
}; void fun_2(const char*) {}
E
class Ok :public D1, public Base2 {
public:
void print(const char*){cout<<"0Ok::Print(const char*)\n";}
Basel Base2
'FUI"I() 'FUFI()
fun_1(int i) fun_1(const char*)
print() print(int 1)
D1 | 5
fun_2(int) print(const char¥*)
fun_2(const char*)

int main() {

Ok ok;

//ok.fun(); //Z—NiEER

/ /OKENFENEZESF : 508 fun()RE
//ok.fun_1(1); M EER

//ok.fun_1("abc"); — MR
/1 BN EZERfun_1885|FAE , (B2 EGES,

ok.fun_2(1);
ok.fun_2("abc");
/1 REER— I EFRERNESHTIRN TR ES

//ok.print();
//ok.print(1); //EZEPEprintiikEZELTshadowT,

ok.print("abc"):
ok.Base2::print(1); //BI3i8EHEBase2d ¥ print

Base2 *pb = &ok; //EHZEIBFHEMEIRESE

pb - >'FL| n ( ) ,' 0k: :Print{const chapr*)
Base2:printdint

pb->fun_1("abc");
pb->print(1);
//pb->print("abc"); //58 E
/ /pb REgEAFRERSEEPERNRKA.

return ©;

AFERIES PARIENL.
EZPMEXPEFERBRAN, RFEZXNEHER.

HER RGBT SORTE LR DT
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struct A { int ai=1;};
struct B { int bi=2;};
class Basel {

public:

virtual void fo() { cout << "Basel::fo()\n"; }
virtual void f1() { cout << "Basel::f1()\n"; }
virtual void f2() { cout << "Basel::f2()\n"; }

}: int i=3;

El

class Base2 {

public:
virtual void fe() { cout << "Base2::fe()\n"; }
virtual void f2() { cout << "Base2::f2()\n"; }
virtual void f3() { cout << "Base2::f3()\n"; }

}; int j=4;

class D1 :public Basel {

public:
virtual void f2()override { cout << "Di1::f2()\n";}
virtual void f4() { cout << "D1::f4()\n"; }

s A

class Ok :public D1, public Base2 {

public:
virtual void f2()override { cout << "Ok::f2()\n";}
virtual void f5() { cout << "Ok::f5()\n"; }

}; B b;

int main() {

cout << sizeof(0k) << endl;

// WRFER 16357924 (32{URIE)
/18T 8F T, R 2 MR SR
cout << "pbl: " << pbl << endl;
cout << "pb2: " << pb2 << endl;

/ IHBUEE 8T N12 (B T EERERES)

return @;

Ok ok;

Basel *pbl = &ok;
pbl->f@(); //Basel::fo()
pbl->f1(); //Basel::f1()
pbl->f2(); //0k::f2()
Base2 *pb2 = &ok;
pb2->fe(); //Base2::f@()
pb2->f2(); //0k::f2()
pb2->f3(); //Base2::f3()
D1 *pdl = &ok;

pd1->fe(); //Basel::fa() Bai91 Base2
pd1->f1(); //Basel::f1() D1 P@35F778 BO3SF778
pdl->f2(); //0k::f2() \ hase2: BAISF?2C
pdl->f4(); //D1::f4() o SEEEELT

PA3SF728
24
phl: BA3LF77E

/ /1 BERE, ILAMERdynamic_cast

Ok *pokl = dynamic_cast<Ok*>(pbl);

Ok *pok2 = dynamic_cast<0Ok*>(pb2);
cout << pokl << " " << pok2 << endl;
//dynamic_castBRL2RIE

Base2 base2;

cout << "base2: " << 8&base2 << endl;
Ok *pok3 = dynamic_cast<Ok*>(&base2);
cout << pok3 << endl; // o URBRZESIRZEN
Ok *pok4 = static_cast<Ok*>(&base2);

cout << pok4 << endl; //3E0,AZZE

EE R B A9 5 gk 3.

HER RGBT SORTE LR DT
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class Basel {

class Ok :public Base3,public D1,public Base2{
public: public: Base3 Basel Base2
Basel() { cout << "Basel\n"; } ok() { cout << "Ok\n"; }
irtual void f1() {} - - - o1
V?rtua . virtual void f2()override {}
?1rt9al void f2() {} virtual void f5() {} 0k
int 1 = 1,' int h = 5
. }, 2
¥ int main() {
class Base2 { ok ok ER &
public: o .
= ; Basel -
Base2() { cout << "Base2\n"; } cout << &Ok. <f %Ok “ enql, . ase
. . cout << &ok.1 << << &o0k.J << << &ok.k int i
virtual void f2() {} "o v
virtual void £3() {} << << &ok.m <« << &ok.n <<endl; b1 int m
int o= 2 Basel *pbl = &ok; Ok::f5
}s 1 =4 Base2 *pb2 = &ok; Base2 N HEEE—KEERD
2 * - B “ “
class Base3 { ///ZBEHR Base3 p?B &?k’ int j
. cout << "pbl: << pbl << endl; EmE%E2:
public: " " Base3 int k :
" " cout << "pb2: << pb2 << endl;
Base3() { cout << "Base3\n"; } . .
. cout << "pb3: << pb3 << endl; ok .
void fun(){} i int n
. cout << sizeof(ok) << endl;
int k = 3;
}s } return 0;
iass b1 :public Beser { 1. BUATRE LR SEMAERRIOLL HENRE
Sublic: ERNHEX, AEEREXECHIERS.
D1() { cout << "Di1\n"; }
virtual void f2()override {} 2. BHAT, A3 LT EERBPEEREGR L
virtual void f4() {}
} int m = 4; 3. REXRDPHENERYK, B .
R A L 9 [ U 5P
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class Base {

public:

int x = 0;
}J Dl
class D1 :public Base {
public:

void set _x(int 1) { x = 1; } Base

int 1 = 1;
}; ’

D1

class D2 :public Base {
public:

int get x()const {return x;}

int j = 2;
s ] Base
class Ok :public D1, public D2 { D1
public:
}: int k = 3; Base
’ D2
int main() {

Ok ok; Ok

ok.set_x(1e0);

cout << ok.get x() << endl; Base::x

} return ©;

Base

D2
Ok

Base
D2

Ok

int x
int i
int_i
int j

int k

HELT 2%

class D1 :virtual public Base { }
class D2 :virtual public Base { ¥

int main() {
Ok ok;
ok.set_x(1090); 4
cout << ok.get_x() << endl;
} return ©;

A FZRP, REXGTERDTEELBEENTR
ZRgEER—M 2, ERZHREBRA. BAEN
=HEN, EZEFERATERNAFENE. CR#EE
i8], wrielEME, BRSO

Edk#&: class D1: public Base
SEAEMGHFR, RiFESHZEROAAE.

Hrh, =00 %80% o

i : R EREESEAGZDHISZ DR, ERE

EuZ PR E—RERE.

22, SR %K, Z—HEATR

H R RGBT BRI LR DA
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class Base2 {
public:

int main() {

~ Base2() { cout << "Base2\n"; } Ok ok(1);
15 cout << ok.x << endl; //l1lee
class Base { return o:
public: } ?
Base(int 1):x(i) { cout << "Base\n"; }
s int x; Base
class D1 :virtual public Base {
public: D1 D2 Base2
D1(int ii):Base(ii),i(ii) { cout << "Di\n"; }
}: int i;
class D2 :virtual public Base { oK
public: .
. =
D2(int ji):Base(jj),j(ii) { cout << "D2\n"; } HWEXF: axiERBEREXNSERIRF
y, int 3 HH SR . Grellt 5
class Ok :public D1, public D2,public Base2 {
public: RIFiER RO EBRIEF AR AR E
ok(int kk):D1(1),D2(2),Base(10@),Base2() { HAEPE RN
} cout << "Ok\n";
}; int k;
I AR LR 1 I i 5 s
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class Base {

public:

int x=1;
¥
class D1 :virtual public Base {
public:

int i=2;
¥
class D2 :virtual public Base {
public:

int j=3;
¥
class Ok :public D1, public D2 {
public:

int k=4;
¥

Base X
D1 D2
1 J
ok
k

cout
cout
cout
cout
cout

int main() {

<<
<<
<<
<<
<<

D1 di;

cout
cout
cout

<<
<<
<<

"BaseR<J:
" DIRYT:
" D2RY:
" OkRY:

"d1BiE

" << sizeof(Base) << endl; //4

<< &d1 << endl;

"OoifBib: " << &d1.i << endl;

" xibiE

<< &d1.x << endl;

<< sizeof(D1) << endl; //12
<< sizeof(D2) << endl; //12
<< sizeof(0k) << endl; //24

//IMRANEANEINFD, BREESERTIES vbptr
int *p = (int*)(&d1);
int *pl = (int*)(*p);

pl[1] << endl; //8 (f@fE=)

" << &ok << endl;
<< pb << endl;
" << pdl << endl;

" << pd2 << endl;
<< &o0K.Xx << endl;
<< &ok.i << endl;
<< &ok.j << endl;
<< &ok.k << endl;

cout << pl[@] << endl;
cout <<

cout << Me-mmmmmmmmmmmm oo \n";
Ok ok;

cout << " okithiif:
Base *pb = &ok;

cout << "Basefttiflt: "
D1 *pdl = &ok;

cout << ™ Difttlt:

D2 *pd2 = &ok;

cout << " D2ibiifF:
cout << " xiBir: -
cout << " ifByr: -
cout << " jighb: -
cout << " kitbir:
return ©;

it : e@3cPAG4
ithdlf: e@3crass
«hdl: ee3crasc

-
Baselthil: @@3cra4e
pithit: oe3crazc
p2hbif: oe3craza
filt: ee3cra4e
: BB3CFA30

i BE3CFA2C
1]
i

o kiﬂ.
h

: @@3CFA3S8
it : @e@3crasc

D1
dl X -
ot = = = | iﬁﬁi%?{EE:IB
int 1

Base int x

ok
ok 55123?.:
D1 —_—
int 1 w5 {E20
int j fhm F5{H12
Ok | int k

Base| int x

H R RGBT BRI LR DA
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struct Top { int x = 1; };

struct Base : public Top { int y = 2; };

struct D1 :virtual public Base { int 1 = 3; };
struct D2 :virtual public Base { int j = 4; };
struct M1 :public D1, public D2 { int k = 5; };
struct Ok :public M1, public Top { int n = 6; };

Top

int main() { M1
Ok ok; \
/ /1. SHEEERF 1y
M1 *p_ml = &ok;
D1 *p_dl = &ok; )
D2 *p_d2 = &ok; ;_:Ee / b1 “b:'tr
Base *p base = &ok;
//Top *p_top = &d; D1 M1 pa Vthr
//2. EERMHATAT? 02 \ ]
// (B Top, Z\1MH) M1 K
/13 H—MREEE, SREHXER FTONSATE | 1op [ T .
- n
return o, Ok ! Top X
} Baie y

ChinaHadoop.cn



%ﬁﬁ | }Eg&ﬁ C ’J\g:lél:

;ﬁg%%ﬁ%¢,ﬁ%%@%%ﬂ?i—%ﬁ%%?ﬁ%,Wﬁ@%#@%ﬁ%%ﬁi—¢#@§%
2. BB X G B 5 U 2 SR K At B SO e KB 8 BB MR A AL
3. BHERIFARTEF HHE KR RN, TR7EF B IRA SRR 3 16 e He kA iz 2R 7 2R B Y o

CHEERRD
2 AR R R C++ 22 B AR K V] L —Fh B, MWAFRNR R ACRET R —3EE, SAETFRPGFEZSHE L,
AFAE 7] 7 ; (Z s DS TevE F fa £t al 5] IR A 2EX 5
R ARSI S 2w PR s A OC, — ot SEHL, BN AR R IR AR A —

REFEIRRIRH AR I RER OSSO RIVFM D GEFRSMKIH S EIRAE SRR I, H2
MRS HFAE T E) 5 HREMRIIRESRG IR, BIIERIRH g ghK.

FE A O U RE BB SR MR 2 Ak #RORIAT B SR (RIS R a]) AER A G H
P BB E]D

REFERAVIRAFAE RS, T I QA2 0] K BRSO o5 I GAF il 2 18]

RiE FE R AT it 1) 2 Bz 2 S LR RS AS s 11 R BR BCR AT 1 2 B2 BB AU A

H R RGBT BRI LR DA 14 E: & 5 PR
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int my_funl(int i) {

int main() {

Cifi 5 H#I if (i >= 0) { / /1. KR EH R R S I T

O //do something... int ret = my_funl(10);

H%%\}Ez return 1; if (@ == ret) {
— MR IR } , /5T SRR,

[EHEEZ%% //do something... else {
Jai A Eerrno, return 0 y  IBET SRS,
4
7B /72 EENERTHSRERY , tEEASEE
—5%4kﬂﬂ%1j;§;o char* my_mallocl(int size) { char* pcl = my_mallocl(109);
char* p = (char*)malloc(size); if (!pcl) {

o return p; /i SRS . .
SARIEE

A ()t /BT | BREET . . .

/\O -[/ ; = aleg | =
E?%;iiﬁi§£1q: int error_no = 1; 2/35§E§EE§§§EE ?PPO;_nO5E#U%F§§EE )

double triangle areal(double a, double b, double c) { JoubLe sl = triangle_areal(3, 4, 5);
AFAE; if (1(a+b>c8&a+c>b&b+c>a)( if (@ == error no)
BIEASURCZCS error_no = 0; : printf (" ZAFSHRKEXEARER ! \n");
T ) return 0.9; S printf("ERR=%F\n", s1);
double p = (a + b + c) / 2; ?1 ?@triangle_areil(z, 2, 4);
. double area = sqgrt(p*(p - a)*(p - b)*(p - <)); 1 == error_no,)
E;%%f%lﬁﬁ error no = 1; art(p(p )*(p (P )) : printf ("=AF=IHKEXEARLER ! \n");
’ return area; € 5eprintf("ﬁi$ﬂ=%f\n", s1);
} } return 9;
B BT SORFE L3 B S E 15 Lt F PR
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1.8 0] B8 & 28 575 BB A) I try TEA)H;
QA ARRERY, catch TBR)ARIEH, R R catch FH] 1 5 H AT
3MEFBITH RAESE, WIET throw Y 75 . HFARZER A catchBiZ 75, WAZEIEFFARE, 3 E—
2 PR
A fFcatch FiBA) ¥k P ULED, DUEC %I G 04T catch Tiga) F ACES, ARG Bk Hitry-catch, 2KZE40 AT S THI
RS, HCULES, gk 2e# 2 H F—2 ek E, A — B ATWEAILECE), W RS terminate & IEFEF S
5.throw il B a8 . BE A DR SEARE ST, thn] DLZISA,
{ 1BH)1; 1EA)2; ... )
(K71 ZH2){ /... }
(K2 ZHALN//..} TER: CG+EF finally{} 75 4), 48 FHRANEE I 72 EC BP W1 2546 )L .

double triangle area(double a, double b, double c) { int main() {
if (a+b>c& a+c>b&Db+c>a){ double sl = 0.0;
double p = (a + b + ¢c) / 2; try {
double area = sqrt(p*(p - a)*(p - b)*(p - ©)); y s1- triangle_area(2, 2, 4);
return area; catch (int e) {
} cout << "Main: " << e << endl;
throw - 1; }
cout << "triangle_area(): f=R\n"; //IKTHRTAE] cout << "Main: end\n”; EEEZ;L1
} y return @; E e
HERHT HORAE L 20 B SN 16 L F IR
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WS E, B SLR G T3 E R H LA fcatch T4) . Ythrow I tryiB AN, 8 5iZ%tryHC B catchF ), 10
ULHC, DM AP SRH . SNREE SN Etryb, HEA, WHEH Ma7 kBT B E R RBP4k 2224k . #R BRI e
IHERERETAHBEA RS, BERBIULA Fcatch, = —BHIIGVEKRS], WJE HAREE K #terminate, 27 & 1EHAT .

void f4() { void f2() { int main() {
cout << "f4():1\n"; cout << "f2():1\n";
throw 3.14; £30);
throw "abc”; cout << "f2():2\n";
throw false; }
throw Err(); void f1() { catch (...) ﬁ . )
throw (short)l; cout << "F1():1\n"; cout << "main: err_default\n";
) cout << "f4():2\n"; //ANAIT try { return 0;
void £3() { : f20);
cout << "f3():1\n"; catch (double e) { throw 3.14; throw false;
F1¢>:=1
try o cout << "f1(): err_double\n"; £2¢>:1
try { } F30:1
'F4 . Fa¢hz1
()-' Catch (Err. e) _[ fi()f err_douhle
catch (int e) { cout << "f1(): err_Err\n";
cout << "f3(): err_int\n"; }
cout << "f1():2\n"; T
catch (const char* e) { } 2 throw (short)l;
} cout << "f3(): err_char*\n"; tacris
} F3o:=1
F4C>:1
catch (Shor‘t E) { F3(3: err_short
cout << "f3(): err_short\n";
F1¢>:2
F4¢>:1
cout << "f3():2\n"; na i ult
} 5 .
L A A R 17 I 5 P



75 BMRAEETNREBINHEK

void f2() { struct A { \
1E \ A al; A() { cout << "A fEE\n"; }
HIE A, A a2; ~A() { cout << "A #Ffd\n"; }
YA . qEED B¥ pbl = new B; 3
1&?ﬂ§%§£lﬁgln/@ cout << "f2(): before throw..\n"; struct B {
j%fﬂ135?:jhzﬁﬂ%;sﬂjo throw 1; B() { cout << "B---1ZIE\n"; }
E%gﬁzﬁi@/fgg delete pbl; //AEHITE ) ~B() { cout << "B---#7ig\n"; }
ML, YRR RN } ;
T RAEIX A e votd 110 4 int main() {
& L a3;
ﬁﬂ‘]ﬁ%ﬁ‘éﬁﬁﬁf@% 8% pb2 = new B; try '-I[:l()
;&C%ﬁ%%ﬁ@%ﬁl cout << M-----mmmeeoo- \n"; } ’
HH ) try { catch(int e){
) 2(); cout << "main(): err_int\n";
}
catch (double e) { .
cout << "f1(): err_double\n"; } return 93
}

catch (const char* e) {
cout << "f1(): err_char*\n";

}
cout << "f1():2\n";

delete pb2; //XEEEEHEHITE?
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FE: catchILEIAN

S ik R A HEAT o
catch FAI PO R B A ], 4 AR BOL B 1%, SHCRI T LURAES] PRI (s g6 ), th T LU 3] 2K,
VR ANESH—ME R R E RIS

catchif ] , :
FRVFMARE &R R B, SO AIRAESR IR M. Bl B2 L 17 catehiBl N 12 JECEE HITIHT .
class A { void f2() {
public: try { ]
AQ) { cout <« "An%; } hrow 8a; /4% | MU TISERAIRAEE
~A() { cout << "~A\n"; } } row &a; SRl =IRER =
/*explicit*/ A(const A&) { cout << "EENZiE\n"; } catch (A* pe) { » L
A(A&&) { cout << "FBENIIE\n"; } // tebpe iSRRI R EEER, EREFRTE N
int a = 100; } cout « "f2()i--mmmmm - \n";
¥ }
void f1() { void £3() {
try { try {
thr- 5 RIS TGERRT T ) S
throw a; // explicit IEFAT A . .
// Efithrow a;itHBHEFAR, SHUTEIGE (SHBITE) catch (double e) { //ASIE(EHEEZASE)
[ AREHRERERIR, (T — MSHS AN (FEREE) y cout <« "f3(double):----\n";
/1 BRI | 2R, catch (int e) { //+&FBILED
} cout << "f3(int):------- \n"; 2o
catch (A e) { } ¥
cout << "f1():i---------- \n";
} int main() { £20:
} y 105 f2(); £3(); return 0; £ S
B SR S 19 A e



S, BN SY

£ B catchiB A A RE e AL B B e iy, Al e b B 70, RS HIEHS
7 throwis &) H fE H I LE catchiE &) 8l catch & H)  H F pi Ed, 15 W) B 4217 H std::terminate()

struct Base { int b_data = 10; };
struct Derived:Base { int d_data

void f1() {

try {
Derived d;

throw d;

}
catch (Derived e) {

void f3() {

try { Derived d; throw d; }

catch (Base &e) {//&REIREEERPNEETR
cout << "f3(Base):---\n";
e.b_data = 1090;

y //e.d_data = 200; /158, IREEZEIEZEEEIE , BT

catch (Derived &e) { cout << "fl(Base):---\n"; }
catch (...) { cout << "f1(...):---\n"; }

e.b_data = 100; throw; }
} ) int main() {
void f2() { try { f1(); } -
try { catch (Derived e) { e
Derived d; cout << e.b data << endl; //iAE10,;T ALy
throw d; try { £20); }
} . catch (Derived &e) {
catch (Derived &e) { cout << e.b_data << endl; //100,XZF s
e.b_data = 1@80; throw; }
} £30);
} } return 0;
B BT SORFE L3 B S E 20 Lt F PR
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H & : noexceptiFFE iAA

B A5 VR IR 28 D R S 75, AT AN _Enoexcept i Vi B o (5 B T4 15 2% 58 4 Hh A A0 ACRD)
noexceptiza BT, HMiRENXENZSIRT .. (AeidHEREN)

void f1() noexcept { } //A&iE= int main() {
void f2() noexcept(true){}//A&MEFE f8(); //1IEZEE4T
void f3() noexcept(false) {}//BIgEifiE= //noexcepti=EBFF | FailEEREltrue, £S5 1RElfalse
void f4() {} //FJgEiE= cout << noexcept(f1l()) << endl; //1
void f5() throw() {} //A&E=E cout << noexcept(f2()) << endl; //1
void f6() throw(int,double){} //H&flintfldoublez=BINEE cout << noexcept(f3()) << endl; //©
void f7() noexcept { //AEHEFEE cout << noexcept(f4()) << endl; //©
throw 1; //ZCPREHNT , 48iFok, SELhREHEstd: s terminate cout << noexcept(f5()) << endl; //1
} cout << noexcept(f6()) << endl; //©@
void f8() noexcept { cout << noexcept(f7()) << endl; //1
try { throw 1; } cout << noexcept(f8()) << endl; //1
catch (int e) { cout << "BFE4IE ' \n"; } return 9;
/1 BEET | ok, 2IERE, }
}
B R AL ST 21 RIS



Fr: EEFER

FKexceptioniE X T ERAMIE. #51
Mg, RAEEE. BT —
what() 1] i% B8 £ (1% [Fl const char*);

exception. bad_cast. bad_allocH
BRIANFIE; runtime_errors
logic_erroriX A ERINMIE, FH%T
FrER NS H RIS

what() B4 £ n] UL H Cloverride.

exceptiion
SRR
%T;qa;g;g_%a;ggg newiz B LS BN T
EATH AR ZEER
| BENEEE R
LEH
- | BEEK
T
— e
A8 B e E A9 E
T R TRARYKE
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int main() {

int a, b;
cout << "EA2EEEL:
while (cin >> a >> b) {
try {
if (b == @) throw runtime_error("divisor is 8");
cout << static_cast<double>(a) / b << endl;
cout << "BIAN2PEREL: U,
}
catch (runtime_error err) {
cout << err.what();
cout << "\nTry Again? Enter y or n:" << endl;
char c;
cin >> c;
if (lcin || ¢ == 'n" |] ¢ == 'N")
break;
else
) cout << "EIAN2PEEEL: 5
}
return @;

}
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Fm: BEXRERX

#include <iostream> int main() {
#include <cassert> try {
#include <vector> A a(-1);
using namespace std; }
class MyException :public logic _error { catch (invalid_argument &e) {
public: cout << e.what() << endl;
explicit MyException(int i,const char* s):logic_error(s),index(i){} }
int index; catch (MyException &e) {
}s cout << e.what() << " index=" << e.index << endl;
class A { }
public:
A(int n) { try {
//assert(n >= 0); EHiE¥S A a(1e);
if (n < @) throw invalid argument("${g ! ¥JiA{tn>=0"); cout << al[ll];
vec_data.resize(n, 100); }
} catch (invalid_argument &e) { ;s o0
int & operator[](int i) { cout << e.what() << endl; ; | index=11
//assert(i >= @ & i < vec_data.size()); TELL } ' .
if (i <@ || i >= vec_data.size()) catch (MyException &e) {
throw MyException(i, "#FIBE!™); cout << e.what() << " index=" << e.index << endl;
return vec_data[i]; }
}
private: } return 6;

vector<int> vec_data;

1
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F5: MRS HRE

DT R ZA BOZ A AN B 8 H VAR R 75 o (B EMT M R 28U TN _E noexcept Rz Al 5+ )
B R HUS 2 2 AT, 38 H HIRBE R I

LABANTEAT A4 R A AR B QB A%, Al g T SOR IR ARG WA 18 4T

2 EIT R R, SR R A, 2IERFENAT 2D RN T IRAF, RPaIRH.

ROk TR R REIR, P AASK AT RE IS H o AR SR T AR OR E A TR ATT A BR AN T 5

Clgi? A HERIFESS  int main() {
public: . .
A() { cout << "AKZIE\n"; } A Enoexcept E;icﬁ 1(:()J)}{ }
~A() noexcept(false) { //RiIFEIMFE return O:
throw 1; cout << "AfFFa\n"; } ’
} /R EREES
}s
void f() {
A al; ¥RHBED, ST FRETER
A a2; HEHE 2SHERESK
throw 2;
)

HER RGBT SORTE LR DT 25 W F SR
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HERBTHRRE, SENRAUBRW, FWiEREIIZB MR HIBIERR

struct Al { class Object {
ALl() { cout << "AL1()\n"; } public:
~ ~AL() { cout << "~AL()\n"; } Object() { cout << "Object()\n"; }
iéruct A2 ~0Object() { cout << "~Object()\n"; }
A2() { cout << "A2()\n"; } prlviie;l‘ 2o a2
~A2() { cout << "~A2()\n": } }; > A2 as; A as3;
struct A3 { _ '
A3() { throw 1; cout << "A3()\n"; } int main() { . e S
~ﬂ3() { cout << "~A3()'\n"; } try { //DWWEW;E%EE&*@EEEEP
¥ ) Object obj;
o aperator (st s £ 1200 caten (..) {eout << arorte’s )
' . ' ’ cout << M----m-ooo-- \n";
?Dld* p = malloc(size); try {
if (p) return p; Object* pobj = new Object;
} throw bad alloc(); }
. B free memory?
void operator delete(void* p) { catch (...) { cout << "error\n"; }Eiﬂﬁ;mkjw
cout << "free memory!\n"; y return @; UEREREs
free(p);
}
LI R A B U 26 L &50R
A ChinaHadoop.cn



S¥: WERNSRE

struct Al {
AL() { cout << "ﬁl()\n";"} int main() {
}; ~A10 { cout << "~A1()\n"; } try { “A20 RIFHAE ! e
struct A2 { Object obj; a2iHAMIATEIR el
A2() { cout << "ﬁz()\n";"} catch (...){cout << "error\n”;}
}; ~A2() { cout << "~A2()\n"; } return @;
struct A3 { }

A3() { throw 1; cout << "A3()\n"; }
}; ~A3() { cout << "~A3()\n"; }

Object() :a2(nullptr),a3(nullptr){

clas? Object { cout << "Object()\n";
public: try {
Object(i ;iZESE%lp:E;;aﬁ(nullptr){ a2 = new A2;
cou Jec n a3 = new A3;
a2 = new A2; :> } ’
1 a3 = new A3; catch (...) {
~Object() { delete a2;
cout << "~Object()\n"; delete a3;
} delete a2; delete a3; throw;
/ /RFITIERET , FEHERE
private: }
}; Al al; A2 *a2; A3 *a3; }

[ e 0
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F&E R BV E SR, AW RERIRE, W DR B 2try 15 5 5t

class Object { Object::0bject() try :al(new A1()), a2(new A2()), a3(new A3()) {
N R //somecode may be throw...
iR AL i ERIE S private: ] RHESZS A AR
ot R Al *al; catch (...) { delete al; delete a2; delete a3; throw; }
A2 *a2;
: : . A3 *a3; Object::0bject() try :al Al 2 A2 3 A3
Object ::Object() try b ject::Object() try :al(cr_A1()), a2(cr_A2()), a3(cr_A3()) {
2 A20)) § } //somecode may be throw... or A1, cr A2, cr ASEELMTR?
-azinew catch(...){ /*so smoething*/ throw; }
//somecode...
} Object::0bject() :al(nullptr), a2(nullptr), a3(nullptr) {
catch (...) { try {
//somecode... al = new A1(); a2 = new A2(); a3 = new A3();
} //somecode may be throw...
e B HEE £t - } catch (...) { delete al; delete a2; delete a3; throw; }
class Object {
private: Object::0bject() try
shared_ptr<Al> al; :al(make_shared<Al1>()), a2(new A2()), a3(new A3()){
shared_ptr<A2> a2; //somecode may be throw...
shared_ptr<A3> a3; } AREEZFIAE delete al, a2, a3
¥ catch (...) { /*do something...*/ throw; }
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FFp:

SR RRH (5
LTI

1 WRFEHE I,

2. WNRREEPE,
FEFF IR AL
A5, TR R
s s
BRI, FE
SAEIRCE I
FH R /7
RS

REZE1

#include <iostream>
#include <memory>
#include <mutex>
#include <thread>
using namespace std;
class Image {
public:
Image(int 1) :data(i) {

if (1 % 4 == 1) throw "Cr_Img error”;

y  //1,5,9.. . BFE
private:
}; int data;

class ImgMenu {
public:
ImgMenu(int 1 = @)
:img(new Image(i)),img_changes(@) {}
~ImgMenu() { delete img; }
void set_img(int image); //ENEH
private:
std: :mutex mtx; //BRE
Image *img;
). int img_changes; //BERF=I2RRE]

void ImgMenu::set_img(int image) {
mtx.lock(); //DNEL,EBI5ER
delete img; img = nullptr;
img_changes++; =t AL
img = new Image(image);
cout << img_changes << endl;

} mtx.unlock(); //#Esl, BR&ER

ImgMenu img_menu;
void do_thread(int image) { //£EF2ERE]

try {
} img_menu.set_img(image);

catch (const char * e) {
cout << e << endl;
y

int main() {
std::thread threads[8];
for (int 1 = ©; 1 < 8; 1i++)
threads[i]=std::thread(do_thread,i);
for (auto &th : threads) th.join();
} return 8;

HIRPBr BORFE LR S 29

W F SR

/ ChinaHadoop.cn



FE: AP RE2

class My _lock_guard {
public:
explicit My _lock_guard(std: :mutex& mitx) :mtx( mtx){
mtx.lock(); //¥E5eRkET, BREERLUER
}
~My_lock_guard() { mtx.unlock(); } //#TTaBiERT

private:
std: :mutex& mtx; //S|H

2

class Image {
public:
Image(int 1) :data(i) {
if (1 % 4 == 1) throw "Cr_Img error”;

void ImgMenu::set_img(int image) {
//std: :lock_guard<std: :mutex> lck(mtx);
My lock guard lck(mtx); //{X& 1.2
//1. mtx.lock(); //IN8i, BIEER
delete img; img = nullptr;
img_changes++;
img = new Image(image);
cout << img_changes << endl;

//2. mtx.unlock(); //fREi, Bi&ER

MRAIl, HXSAERER.

}s R ER TSI kEREIR.
class ImgMenu { e .
public: Al LA F R0 5 FR A 5 -
void set_img(int image); //EXNEH
private:
std::mutex mtx; //BRIK
Image *img;
y; 1int img_changes; / /B R THERREL
R A LE A T 30 CoAgZrs



FE: AP RES

WRARFEWE, EPRSANEE. HE—80E, BEmEBE
GRR PR AT, e se ATl WORBREURIG, A2 IR E] I BB AT BPIRAS .

void ImgMenu::set_img(int image) {

class ImgMenu { My lock guard lck(mtx);
public:
ImgMenu(int i = @) //delete img; img = nullptr;

:img(new Image(i)),img_changes(®) {}
~ImgMenu() { /*delete img;*/ }
void set_img(int image); //EXNEFH
private: //newRk I A EHIT reset

Std::mutex mtx; / 1EB0E, FRedelete ERAIing IR
//Image *img;

shared_ptr<Image> img; //NFAEHREIEET
int img_changes;

//img_changes++;
//img = new Image(image);

img.reset(new Image(image));
img_changes++;

s cout << img _changes << endl;
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RS EIL, RIS,
HHJ5k: copy & swap, %R~ BIE, ERIE EBH, RIIUSBIARIRZHR, PRIBEERM.
SR, R RIS AU R, S ER S A RIE T < 4.

struct ImgMenu_Impl {

ImgMenu_Impl(int i=0) void ImgMenu::set_img(int image) {
:img(make_shared<Image>(i)),img_changes(0){} My_lock_guard lck(mtx);

shared_ptr<Image> img; //1. 85— 157

int img_changes; shared_ptr<ImgMenu_Impl> pNew(new ImgMenu_Impl(*pImpl));
¥ /12 AEXEIZE
class ImgMenu { pNew->img.reset(new Image(image));
public: pNew->img_changes++;

ImgMenu(int i=0):pImpl(make_shared<ImgMenu_Impl>(i)){} //3 . FOR|AZTiA

void set_img(int image); //EXNEH std: :swap(pImpl, pNew);
private:

std: :mutex mtx; cout << pImpl->img_changes << endl;

| shared_ptr<ImgMenu_Impl> pImpl; | }

IR AR AR R 32 . LEe 5 PR
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#include <iostream>
#include <memory>

using namespace std;
class A {
public:
A(int 1):p_data(new int(i)){
if (i % 2) throw "A_Error";
} //FEISERE
int get_data()const {return *p_data;}
void swap(A& rhs) {
std: :swap(p_data, rhs.p_data);

}

private:
unique_ptr<int> p_data;

};

class Test {
public:
Test(int 1, int 7) :al1l(i), a2(3) {}
void print_al_a2()const {
cout << "al="<<al.get data()

} << " a2="<<a2.get_data()<<endl;

void set_al a2(int i, int j) {

A tmp_al(i);
tmp_al.swap(al);
A tmp_a2(7);
tmp_a2.swap(a2);

ARA0ER?

}

private:
A al;

A az2;
s ’

ARE IR 7

int main() {

Test (2, 4);
t.print_al a2();
t.set_al _a2(1ee, 200);
t.print_al_a2();
cout << "M---------- \n";
//=HEIZ 100,200
try {
t.set_al_a2(10e, 201);

catch (const char * e) {
1 cout << e << endl;

t.print_al_a2();
/ 113542100, 200

[/ BERE , BIEEN
return 0; EEBXNZEREE
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C++i) R AW (ex TIE. AL, A H (assert,return®s) 0.4 /L 1%,
AT A AL . AEPAT B S BRACRS B S %8 e C++ = A EE ML . PR, TEAREA
IR A RIS A 5, 1] 55 &gm i 2s UL - st e A AR .

WS, G RBCREER, T SR PR RN . AMBIR [ 4
DRAS R AR
JE AT e B OGRS AN 3 AL BRACRY b T, Z5H B TR . U R R AL T B R BT 2 1

SMEARALEE, ALfR] T ARBEEE . AT Bl — ZE R e R R R R, B
#EER, HERHLZ N EARE 2 0 H#

H DL I, AR T B Bl B GOk Tk PR AR
AT WAL BB A S A R T4, @A R B R A, At

5 AL, SFTWEATIL, BRECE W REAEZIR Bl 7 IR B, IX A ACAE ) &7 2R AN
ARG K
U5 18 5 ELAE FH RANFIAS [F] 4 5 75 2 (W copy&swap) RS2, B0 T 4% 5 XE
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