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® 1979 4, YMTESE E AT&T 24 F) DU/R S5 % TAER) Bjarne Stroustrup LI AT & — THih &, 24
IR A “C with Classes” , H PR 1 [0 R FEEAR S INE] C 155,

® 1983 4F, 7E Rick Mascitti (IEE T, IEH44 K Cr+ (B CPlusPlus ) ;
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1989 4F, ANSI JFif C++ IFRIEIL TAE;

1998 4F 1SO KA T C++ HIEH— > FEBRRiE, AR C++98;

2011 4% 8 H KA Co+11, BN T ZERFE ST . 8GR S5 5E, PR AR 2281k
FopriE UL http://isocpp.org/std/status

2.1.1 C++ RS

C+ VEFEIT 1 — sk SR AL

FEANIESCHE ] H— A B A R A

—ANEFET A H LR — main pREL, B 32 eR %L

TR HATI main TG, 75 main Highs;

JEREFF T DA WA H A CGIEA DL “#7 Pk ) |, T8 B VR SCOF Bl ISR e 11%) e i T
—fAI AE B4, — MBI IS TR,

“117 REERLT.

1 #include <iostream> // FR4LIE G4, HANE A (AR k)

2 lusing namespace std; // BJAMFMEG LT, BRI P EHG AL DS
3 int main() // &%

414

5 cout << "Hello" << endl; // #r/ifrih
6 cout << "Wellcome to C++!" << endl;
7

8

return 0;

2.1.2 C++ BERITFBEHLE

o [AEMLNS ;7 iR, (A4, MECLAAIRTES Y Za—BIEw s,
o FRIHAT . R W 2/ DN — NSk RN B, 5 O A R A FR AT, Q] AN,
o C++ K3 K/NE;

& iR TR AR B 5 L A FESURA T N
® PEIZTHALF: 2 RBEEHPB B X

() &5 { Y &XNF Q —F5—AEG, —NMEOF—AT;  (3) %A TAB %
4 ALY (5) ARG ER

2.1.3 FYUFGE

o Gy K RZURTT BN PR MR,
o — N BUUGRIFAS I B AR
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B _HE L Binnm R arpuTes

o H LI Cr+ 44 GNU Ce+, Visual C++, Intel C++, Clang 4%.

o 5 1Y IDE (Integrated Development Environment 4 i & ¥145%):
(1) Dev C++: /N5 #%, Windows 65 _EiY gee, EE> Cos.
(2) Visual Studio Code : . 2¥ A 0 P R CIS dia 4%, 245 Windows. Linux £ MacOS.
(3) Visual Studio : Windows “F-& _E KA. C++ BRI K5 (B 428 mi04L X iR).

2.2 C++ RN

22,1 Co+ FAFEE, BRURT, GHl
o SILIMTRIESR
(1) Fhk: U RERVNG, 3t 52 4
(2) F7 0 3] 9 4L 10 4
3) ZEFF: S, HIRSF. 4755
(4) FRaSAF SRR AT

bo* = L HEEAR ()L ]{Y _~>N L,

o Co+ BRRST: HDRIRR RS | eREA . W RYER TIPS,
(1) M By MRIZAUN, F— AT TR s R4
2) KRG, ANREFIRHE T
(3) C+ ARFISRIRFTIE, PR BE G S iFA A OC, ABG# 32 74
(4) A ULA% R, ANELRE.
o Co+ KT BARE RN TAT R, WA T, W REEIART (WARSEEARIRAT ) | 4]
TE AT (Pl AT ), i msk Hfr & 25

F2.1. C++ X48F (%)

bool break case catch char class const
continue  default delete do double else enum
extern false float for friend goto if
inline int long namespace new operator private
protected public return short signed sizeof static
struct switch  template this true try typedef
typename  union unsigned using virtual void while

T AR KA FTAI http://en.cppreference.com/w/cpp/keyword

o Co+ AT 1%, B, 2%, =, (). {}
o Co+ TERE: AARIMERT I, 200002


http://en.cppreference.com/w/cpp/keyword

2.2 Ca+ HERHIA 9.

(1) HATHRE: //
Q) B (247) Wk /* %/

222 C++ By

Co+ MEEIIIN] 3 R FEABAEZAY (fundamental types, A BFHFREABHERA ) F1EZ A (com-
pound types, WHKIRAEDY &) BRIEHL.
o SEAK R AY: #AY, SR, FAFRL (char ) AR AY (bool)
(1) #H: int, short, long, long long,
unsigned int, unsigned short, unsigned long, unsigned long long
(2) L% float, double, long double

R 2.2. Cr+ AXRHIEEA

BARA | ety (CRAWREAT) JiT o5 PRI
‘ short ‘ 2 ‘ —215 21 1
int 2/4 =215~ 215 17231 231 1
| long | 418 N R T I
R long long 8 —203 ~ 263 1
‘unsigned short 2 ‘ 0~ 2161
‘unsigned int 2/4 ‘ 0~216_1/0~2%2 -1
‘unsigned long 4/8 ‘ 0~2%2_-1/0~204 1
‘unsigned long long 8 ‘ 0~ 264 1

| \ double 8 (15 A HF) \ 107308 ~ 10308

16 (18 AR | 1074992 ~ 104992

‘long double

A IR A ‘ bool 1 ‘ true, false

|
|
|
|
\ float \ 4 (6 AT \ 10738 ~ 108
|
|
|
|

! |

£ FIR: FRLE Cor ARERAACEMHBERRGEARFT I HAETER, AAE K DIRA,
FPREHBETEHXFEX
char <= short <= int <= long <= long long
ERKERAEZAotmiF R AR,
Z3 C/Co+ AREBEFZR LT size_t, AT AMFTEH (6412 74+ A long unsigned int),
BERATHEAAEEE, e TE R LOT TR KA TAF, AR LaET LA
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& (BLIEFA) R K K. sizeof BB E#H A size t £ A
o B4 (IRA. V@) Badsm: Fud, 851, 51, B, 45t, B A, 28, 5%
~— int
— short

Ec I o long

— unsigned int
'— unsigned short

‘— unsigned long

EZK — float
SIS it
SuERE double

—long double

/R
char
C++
e s fp/REY
%HE%@ = bool
e
PR

5IA. 8%t
g8 y
HER B, FRER

&, BRA. %

void, long long, wchar_t, charlé_t, char32_t, B&#{

o BRI
(1) B hfe R
- AHIFIZE B AR A A TIa B, A RATIOR R Rl — B2 7Y, 1 3/2 A5 RE 1
- ANFEZEBI AR A TIE BRI, 5 S e A ] — B R R B, SRS R TR N 1B 5
- AR BE RS N 0 7 )2k A T, AR AT RE ML DR TIERG BE A 23 REAIR
- JIA BT RS SRR A LSO B A T 15
- WA= WO 2 B B Al S RS RN, 5 Se A i R U E R0 o 20 0 BIs 1 26 3, SR 5 FHIT;
- char BEHEFT short BRI TIZ AN, TR int A
- AR R HES 5EARBEN, AN R ASCIL S, SRIG# 1B 5.

http://math.ecnu.edu.cn/~jypan
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char --> short --> int --> unsigned --> long

--> unsigned long --> double <-- float

() SR et e e =7t

A N W N =

RBARRERIAR) [/ Cralh, Ak R0 L6 25 7 0 B8 K
(RRARRI)REX // C B, ERRL
| static_cast<RE>(REKR) // Crr, HERHED IR

il 2.1 GRIUEER) TR 7). (ex02_datatype_conversion.cpp)

int a =2, b = 5;
double x, y, z;

X = b/a; // x = 2.0

y = double(b)/a; // y = 2.5

z = double(b/a); // z = 2.0

z = static_cast<double>(b)/a; // z = 2.5, [l double(b)/a

(1) HF a 1 b #UERERY, H A b/a IEHESERER, B b/a=2. ¥ HIRK{H %5 double 7!
AR x, R x=2.0.

(2) TEIT55 double(b)/a B, J6¥% b M{EAE% 4L A double BY (75, 24 b #4t°h double
Rl AR B b RRUE ARSI R, SRIG 5 a M. B F2&—1 double BIMKMHE S —4
int BB TIZE, FrLA RS S Al int BUREIE% LR double R FIEE, 4R
Je PGS . TR R 2 SR 2. 5.

(3) fE1143 double(b/a) B, ZSEITA b/a, SRIEIGLE ARG 1L R double B, fir L i) (45 5%
J& z=double(2)=2.0

(4) T BQERAVE, ZLH a, b BRI R R RIS AVERY, Bl —EUR int 2,

£ FR: AAHBRGEE MY, AUHBRAX TR EAFORIBE LA

(5) ZRBUFLAGHLIN]:

- VR RV, A ARG 41

- TAFRU AR BUFAF R ASCII A,

- HERUELZ AR ASCIT %I (1 4.

Bl 2.2 ZRAVHEA R A (ex02_datatype_conversion.cpp)

1 int i;
2 char c;
3] 1 =13.6; cout << "i =" << i<<endl; //i=3
4| 1= -3.6; cout << "i = " << i<<endl; // i=-3
5 i="m"; cout << "i =" << 1i<<endl; // i=109
6 c = 90; cout << "c = "<k c«<endl; // c="Z"
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223 e

(1) AH: A, (EnT I
o WA A M SRR AR
o WELIMSE R, IRAES A REGE .

=A==

o ARt Bl

EWIFRH TELIE;

- BRI A B T ST
AR AT =T (RRADESER, /MR SRR ) |, il

1 int i=20;
2 int j(2);
3 int k{4}; // C++11

() FH (FR): R T MEARENUERY &
o FERVE D BAL SIS 1 B L FORKAEA, JRTHIN u B U SRR OSSR AL, JE TN 11 5 LL %
/N long long;
o STUAE: AT AU SO, SR € 5% F 47 MUK, T 1 5% L %% long double
o FAFALHE G B S| SN A TR SLFAT;
o FRFHE L I SHEEE N T
/R & true fl false.

Bl T AR

123, -456, 123L, 456U;

1.2, 1.2F, 1.2L, 1.2e8, 1.2e8F, 1.2e-8L
IMIJ 'A., ITI, IHI, I?I’ I$I
"MATH@ECNU"

E SR SR

(B) fFoH a: bR R R
o HHJ A RS const

const EAIRAAG TEL = 14;

Bl PSR

1 const float PI = 3.1415926;

o NS H AR AR gI an AL
o Mo RMEAERE T H RSB (RIRFSF A RE BRI (E )

224 typedef S
(1) typedef: J—ACAEIERI S s 4s (BN ) |, AT DAR—A 5145, da] AR A4,



2.2 C++ FERBHITN 13-

‘ typedef TR EA L HEAMLE;

(2) Crsl1 BIAT using EHLHHIZ 0] ik,
 using #EM L - BHEM L,

Bl 2.3 typedef 78 fFl: Sh—A~CL A FUEHE Y ) S 44 (ex02_typedef.cpp)

typedef double area, volume; // 4 double B#F/~j|% area #= volume
typedef int natural; // 4 int B3| % natural
using real = float;

natural i, j; // W T int i, j;
area x; // 54T double x;
real y; /] FMHT float y;

N o Y N S

(3) Me2i: i LB IR
enum MOREM 4 {RFTRMIN A, BHEAEY;

o “BBICR” HAT S H AL T
o HEeEIUR B (E, P IKCA: 0, 1, 2, ...
o WAL IIAEE “MALER” B U

Bl 2.4 enum HZER 1] (ex@2_enum.cpp)
1 |#include<iostream>
2 |using namespace std;
3 |int main()
414
5 enum weekday{sun, mon, tue, wed, thu, fri, sat}; // & X#FHHEEA weekday
6 // enum weekday{sun=7, mon=1, tue, wed, thu, fri, sat};
7 weekday today, tomorrow; // FUHWAELE, EAAZ weekday
8
9 today = mon;
10 cout << "today = " << today << endl;
11 tomorrow = weekday(2); // 2 Fixiway weekday 4 tue
12 cout << "tomorrow = " << tomorrow << endl;
13
14 return 0;
15|}
o MIZHE A DI TR RIBH;

OB RE F AR BRI i, T A T o | S T e e

225 BREEAX

o IBHAT
() FARBES: +. -0 % /. % ++ (B, -- (B
Q) WEIBHAT: =, +=, -=, *=, /=, %=, &=, |=, "=, >>=, «=

http://math.ecnu.edu.cn/~jypan
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3) ESBHEAF: , A TRELAEH—1FBEX)
(4) RFRBEM: ATFHBERE, >, <. ==,
(5) BHizHAF: HT2EEH, &, [, !
6) ZKMHBHESF: 2 ¢, B—N=HBARA, AT &MRE
7) SRFVTBOBELT: sizeof (A /BUE/ZTINRRLT)
(8) NARMEIZHAT: MR TIEH, & | ~. A (RE). << ().
9) fREHEFEAT: * BUNE) . & HUthk)

o BHEAFRICH (RIS R E )

3+ 2.3. Co+ B H B

>> (%)

KB | BHAF ik EAM
1] :: V& B B SR AT N B A
2| a++ a-- B A¥E R
type() EARER (Crr RAAE)
£() oy $ 7R )
a[] i
-> AR 7 1)
3| ++a --a AME AL QR W B 2
+a -a — LA 5k
! ~ F AR dEAe iR {5 JE
(type) £ AR (CiEF AAE)
*3 a4tz H
&a F&4TiE H: BUE AL
sizeof Koy (BT & 395 40)
new new[] NERNEH B
delete delete[] | A A ABH
4| x> 45 a1 n% 71 4G 4T M B A
5| a*b a/b a%b ik, ik, ReHK
6| a+tb a-b Imik 5ok
7 ‘ << >> ‘ Bz E A G5 E A
8 | <=> = R EGE HF (C+20)
9| < <= AR <5< RRBHEF
> = SAH S5 RARTHEF
10 | == I= SR =5 XFEHF
11 | a&b &5




2.2 C++ FEREFIA

15 -

12|~ EXENC TS |
13 | [ELERECRE D |
14| 8& gz |
15 | 11 EZE |
16 | a?b:c ZAEMEH A B £
throw throw &
= TRAR
4= -= A B % B A AL
*= /= %= PAR, B AR AR
<K= >>= VARAL K A% B A A% B A TR
&= ~= |= AL G| FRARE AR
17 |, \:é%ié” %

o C++ M) U545 R
(1) =Hn (HAS)
(2) B,

(3) FikiEH;

@) s CR 2 MR () SRS —NER )

(5) EHEIE A, JEINE ), PG E ), S5
o KA
(1) Fak HsAATIERE &

S EL
ARHE

PRECEE T 2T
(2) A S WA ST )k SO LR IA 3 I E IR AU (ERE A 5 e 2 e )

(3) FEA AT LI & e e kU, (HIR AT

o W{ETH 4]
(1) FRUERKAETR )

TE = REX;

i

Bl: WEIE5

(ex@2_assignment.cpp)

a
2 a

3;

b=2+3;// FMT b=2+3; a=b; IMRMFTXTIEN TN

(2) HEAW: ++, --

- AE: SC AN AW, RS 5REX BT
- JaE: B HFRKEE, KRG AR A G
A ++ 50 - -, O ENBIRREAE C/IC+ pRiEP A
MAE, SR T IEGR I AT, F30h WARBH Iy = x++¥x; DLECERIRTE).

- AEAER B A R
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Bl 2.5 HIEARGEE. (ex@2_assignment.cpp)

1| x++; // T x=x+1;
2| ++x; /] FMT x=x+1;
3|y = x++*35 /) FHT y = x¥3; x = x+1;
41y = ++x*¥3; // FMT x = x+1; y = x*¥3;

£ TERE, BRI x4 x X BT RES T B LB

(3) BEMMEBELT: 4=, -=, *=, /=, %=

Bl 2.6 EHWREIEHA. (ex02_assignment.cpp)
int x
X += 3; // F4
x /= 3; // Fh

int a, b, ¢, d, e, f;

=5_;

a+3; // b=238

a+ (c=6); // c=6;a=11;
e=Ff=a; // f=11, e =11, d = 11
d; // e =121

c-2; // f=2?2(1or2)

O 0 N NN A W N
LI | 1|

*

H
IS
-~ D Qv o

~

—_
—

o B S IEHELT:

CRBR1, REA2 \

\ J

(1) Seit i ka1, R Rk 2, I ka2 mEIE A RREER.

Wil 2.7 EFiEE (EEBEREMILEH! ) (ex@2_comma.cpp)

1 int a = 2, bl, b2;
bl = 3*5, a+1@; // bl = 12 or 15?2
3 b2 (3*5, a+l1l0Q); // b2 =7

\S]

£ FIR: AT EL BB HRALIFROKAER, EXSRADET.

UAVA o= K 7 Qe 1 | (Vv o e <
& | N (FR). ~ (BRR) | << (EHB). >> (EHH)

il 2.8 —iEfIfEE5HE. (ex02_bitwise.cpp)

5; // a : 00000000 00000101
14; // b : 00000000 00001110

short a
short b

short c1,c2,c3,c4,c5,c6;

N N AR W N =

cl=a&b; // : 00000000 00000100
c2 =a | b; // : 00000000 00001111
€3 =~a; // : 11111111 11111010

http://math.ecnu.edu.cn/~jypan
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2.2 C++ FEREFIR 17 -

8 ca
9 C5
10 (@3)

a " b; // : 00000000 00001011
a << 3; // : 00000000 00101000
a > 2; // : 00000000 00000001

k%wﬂ LT sizeof (BB, ANIEpRED)

sizeof (% %) /] BEIEE T FH G 6T

| sizeof(HABER) // wwm/\% mu&*ﬂ PRI F

‘ sizeof (R X)) // BWHEEEXLERITE RS
2.9 sizeof Z4. (ex02_sizeof.cpp)
1 int a, b, c, d;
2| a = sizeof(b); /] EE b TG FH
3| b = sizeof(int); // AHEEA int RBIEATE T K
4| c = sizeof(3 + 5); // HHEREXLERITENFIHH
5| d = sizeof(3.0L + 5);

2.2.6 HHBCEEEL

A cmath 35304 #include <cmath>

4 XHH, -5 ‘ abs(x), sqrt(x)

e, x¥, SHEERE | exp(x), pow(x,y), log(x), loglo(x)

H & pR Y round(x), ceil(x), floor(x), trunc(x)
= ffeREL sin, cos, tan, asin, acos, atan

KU = Ff R AL sinh, cosh, tanh, asinh, acosh, atanh

5 2.10 HF R EE . (ex02_math.cpp)

#tinclude <iostream>
#include <cmath> // Z5° &3 FE L AF
using namespace std;

int main()
{
cout << "log(7.4) = " << log(7.4) << ", loglo(3) = " << logle(3) << endl;
cout << "exp(2) = " << exp(2) << ", pow(3.0, 2) = " << pow(3.0,2) << endl;
cout << "max(1.2,3.1) = " << max(1.2,3.1) << endl;
cout << "min(1.2,3.1) = " << min(1.2,3.1) << endl;
cout << "round(3.5) = " << round(3.5) << endl;
cout << "ceil(3.5) = " << ceil(3.5) << endl;
cout << "floor(3.5) = " << floor(3.5) << endl;
cout << "trunc(3.5) = " << trunc(3.5) << endl;
return 0;
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2.3 C++ Wik Admil

2.3.1 HAmiHiEh
o C+ Hy A/ iH:
cin >> EZLRXFHE; // Wi

cout << EEZLRXFHSE; // Wk

o M NBEMFHHHIBES: >> <«
o FRFE PRI DAL SR UFAT, W LA U

\a | Mm% \r | % \\ | JORHT
\b | BJ5—1% \t | K ZRAF \" | H5=
\n | #f7 \v | FEE R \" | 5=
Bil:  cout %5

1] x = 3.14159;

2| y = 2.71828;

3| cout << "x=" << x << "\t y=" <<y << "\n";

4 cout << "The double quotation mark is \" \n";

fil:  cin 2845 (ex@2_cin.cpp)

2 cin >> x;

2.3.2 1RIF

o BEONET: PelH ot R (A K SCHE #include <iomanip>)

EAERT P
endl AT, FERGHTIRE CRRZEp DX B 28 A s 4 )
setw(n) BB
left JEXS5F
right XS (B4 7720
setfill(c) WEIET, ¢ Al DUBERTAT, B8 sk,
fixed i 7 i 7 U
scientific i s E0E X th
setprecision(n) | B&E i A SECTFAEL,
PE Fixed 8f scientific JGfdi ), W B/ N B
showpoint R/ NEUS R REE (BB /NG 1)
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2.4 ¥ 19 -

o BRI FISE
- setw OO B HEH ke tEVEHT (BIE R Rk AY);
- HERYLT: 2T a1k BERE 2 RA).

Bl 2.11 FRHAFF2EA). (ex02_iomanip.cpp)

double x=3.14159, y=12.3456789;
cout << setprecision(5);

cout << "x=" << x << endl;

cout << "y=" << y << endl;

cout << fixed; cout << setprecision(5);

cout << "x=" << x << endl;

cout << "y=" << y << endl;

o 0 N QN N R N~

10 cout <<left;
11 cout << "x=" << setw(20) << x << "MATH" <<endl;
12| cout << setw(20) << "x=" << x << "MATH" <<endl;

14| cout << right << setfill('*'); // &, FHLEL5F
15| cout << setw(20) << "x=" << x << "MATH" <<endl;
16 cout << endl;

2.4 FFBI

Bl 2.12 (AT HEaK M 8E)

BRI EBRUN L 17T, SEEAERIZN r, SRR A v 48, 11845 A TESA &8 LA B#. Rk
K FSERA S T =, W4 H k@i (o) (ex@2_loan.cpp)
L (14 7)Y
0+ )2 — 17

Hort rp, FORARZ, B vy, = /120 (BH: BHISREALEE LS RM?)

/] FHKE

#include <iostream>
#include <cmath> // %5 &4
using namespace std;

int main()

{

double Loan, rate_year, rate_month, year;
double payment_month, payment_total;

cout << "input loan amount: ";

cin >> Loan;

cout << "input yearly interest rate: ";
cin >> rate_year;

rate_month = rate_year/1200;

cout << "input number of years: ";
cin >> year;




19
20
21
22
23
24
25
26
27
28

O 0 NN &N Nk W N =

e e e
[ BN N N VAN NS CR (SR )
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/] HIEAFERER

double vtmp = pow(1l+rate_month,12*year);
payment_month=Loan*rate_month*vtmp/(vtmp-1);
payment_total=payment_month*year*12;

<< payment_month << ", ";
<< payment_total;

cout << "Monthly payment:
cout << "Total payment: "

return 0;

il 2.13 (I &R 58 MR RH])
K ctime W pRER time (@) B time (NULL) 3R [BIYFGIIE S 1970 4 1 A 1 HEM A ZE (1%
MBGE BT, DA R A7 ), JERCESa]: A AREIARTE] + 8 /N, (ex@2_showtime.cpp)

[/ ZwBRETEE] (A5 A)
#include <iostream>
#tinclude <ctime>

using namespace std;

int main()

{

long Second, Minute, Hour;

Second = time(NULL);

Minute = Second / 60;

Hour = Minute / 60;

cout << "HATdEETEZ "

cout << (Hour+8) % 24 << ":" << Minute % 60
<< ":" << Second % 60 << endl ;

return 0;

2.5 FHLER>]

%31 2.1 BT, WA AR & B, THR R m AR, IR as e bk L.
(o HUHE 3.14159265 ) (2744 hwe2_01.cpp )

R3] 2.2 BATIRMEPIR 5 AEE WIAERO 2 (D) AR AERIER 1%, FAERIIE, A AR R
FLEIAA ST 2) A R 11%, TAEEA S AR —EITR6E 5. FERT, 255
LA A 100 T3 0G, S AR e 5152207 (FEFPEL4 hwe2_02.cpp )

%421 2.3 BIFRIT ex02_showtime. cpp, [H1545H IR | 43 FOER S PIAALE, U 14 55 25 73 10 Fh &g
7NN 14:25:10,9 55 8 43 S Fb i R A 09:08:05. ( F/FH44 hwe2_03.cpp)




=i RESER

AP FEEE:
o LRIBH, ALK/
o Wiz 5, 5. k. Rk
o WEPEEM] (WRCNFIEN], 70 318H] ) ¢ if, switch
o fE¥FiEM): while, do ... while, for
o TEIFHIZ Il continue, break

3.1 RFisH HEiRsH
(1) RFRBE, BB RDN: > < == >= <= =
o 5B R ENR A true, FNRE] false
o C++ 1 1 FIK true, 0 £ false
® bool FUAFEE N @ B Fm false, Hh E{HAFIR true
o [HE ==15 = X5
o XPVF AEGHEAT L AGE RS RN ==
) 25 & (2HY), || (Z#Ez), ! (GZHEIE)
o RikX 18&% R#EX 2
- SR RIERK 1 ME, AR true, FHTE FiERX 2 BUE;
- FRIER 1 MEE false, NMIATIHE R 2.
o kX 1 || A2X 2
- SR RER 1 AME, 2 false, FIE Rk 2 AOMHE;
- FRIER 1R true, WA RiE= 2.

Z9 Fig: — kB E &’ || s K.
o L VLT &&ILT | .
(3) ZKMFHBEEAF: ? .
FHEZEX ? REAX1 ¢ REX2
o C++ HMfi—F) = BiZEH;

o FHFRERX NI M RIA 1 AYHE, FNR A RIEX 2 AIME;
o R 1 WMEM Rz 2 R AEHE S RIE —FL

21
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Bl 3.1 XFRBEEH (ex03_bool @1.cpp)
#include <iostream>
using namespace std;
int main()
{
int x1=1, x2=2, x3=3;
bool bl, b2, b3;
bl = (x1 < x2) & (x2 < x3); // E#HEGk
cout << "bl=" << bl << "\n";
b2 = x1 < x2 < x3; // b2 =7?
cout << "b2=" << b2 << "\n";
b3 = x3 > x2 > x1; // b3 =7?
cout << "b3=" << b3 << "\n";
return 0;
¥
A EIR: T THF R MRS RS, (ex03_bool_02.cpp)

3.2 EPREER

TE Cor 1B, IEPRESHA PR SE BT 3 1F Al switch

3.2.1 IFif4y)

(1) ¥

.

if (BMAZERX) EG // R FHEEKX A true, MPATET@EEL, TUARPAT |

£ Fi: XEEOTURELES (RALSENNE AT REST

(2) M2

if (FHAERX)
#He)l
else
5 6]2
/] 4R CHEPEEEX IEA true, WIAT “EHL , FURIT “EH2”

(3) 2

if (FHEEKX)
&8 1

else if (FMHAEX)
542

else if (HFMHAERX)

http://math.ecnu.edu.cn/~jypan




3.2 k&

LY

.23 .

i&a)3

else

&N

Za ED: B R XA ES T A

(4) if BRI LR,
(5) ENH—Z if ABEM else Ml E, WA else, MITHHIZ)ZE if BRI H { } Fik.

(ex03_if 0@3.cpp)

; c€in >> x;

W32 TF B A RORFS.
1 |#include <iostream>
2 lusing namespace std;
3
4 [int main()
514
6 int x;
7 int sign=0; // %k x #9HF, BH1EA 0
8
9 cout << "Please input a integer: "
10
11 if (x<=0)
12 if (x<0)
13 sign=-1;
14 else
15 sign=1;
16 | }
17| /] L@ RABAEA F AT
3.2.2 SWITCH 45
switch(&ZEX) // XBH) REX GETUREAR | FHE AR
{
case HEAIAXL
#%4)
case & HRiAX2
% 4)
case FE®&RiLAn:
#4)
default:
5 a)
}

http://math.ecnu.edu.cn/~jypan
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P W R W R NN RN NN RN NN NN e s e e e
NA D A D R0 =S Voo AWM AR WRN = O W oo NG AW N = o

24 =k PR SR

(1) SEiHE switch JFHAY “KiXX" 1E, KKK SEA case JFHIN “HEFRKEA" FHATILAL,
— HUCELRE, WGP AT H s i iE ), f G ST T case AKX default BYiEH) (BRAEE S
break ) ;

(2) WERBAVCELR), WHAT default J5 M HiEH);

(3) default AT, RIATLATAT;

(4) B> case X iwg— AR INE break 1H5];

(5) B> case JF MY H B FIA X AEABEA [F;

(6) B> case JFMEAI LI ZANER (E4GHEA)) HATDIAH{ .

B 3.3 SWITCH 45254, (ex03_switch.cpp)

#include <iostream»>
using namespace std;
int main()
{
int day;
cout << "Please input a day: ";
cin >> day;

switch (day)

{

case 0:
cout << "Sunday" << endl;
break;

case 1:
cout << "Monday" << endl;
break;

case 2:
cout << "Tuesday" << endl;
break;

case 3:
cout << "Wednesday" << endl;
break;

case 4:
cout << "Thursday" << endl;
break;

case 5:
cout << "Friday" << endl;
break;

case 6:
cout << "Saturday" << endl;
break;

default:
cout << "Day out of range [Sunday, ..., Saturday]" << endl;
break;

}

return 0;

3.3 TAAGEH

o HEIT: AUAE, (BEHE1EAL;
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3.3 JEIEHY

.25 .

o [EMLERII =Rzl 7= while {36, do while fEFFFI For JEEE.
o HEHAT IR E.

3.3.1 WHILE f55

while (£ & X))

{
PERNR I 4]

o Pt
(1) THEE s X,
) WnsE BT MR AGE A 7 R A
(3) RMIEE (1) .

£ FiR: wRBEAREGRELLES, AST KET!

%5 3.4 WHILE G244,

(ex03_while

.cpp)

#include <iostream>
using namespace std;
int main()
{
int i=1, n, s=0;
cout << "Please input n: ";
cin >> n;
while ( i <= n )
{ . .
S += 1i; i++;
}
cout << "1+4...4" << n << "=" << s << endl;
return 0;
}

3.3.2 DO WHILE fii#f

do
{
VB TE 4)
} while(FH£ZEX);

o PATIIAE
(1) PATIEEMATE T

(2) FIWT AR, WAE “H7  WEREIES (1) 2 SR g,

o 5 while fEIRHIXG: T MR AL, fEFMATE A =D T—IK.




- 26 - F=VE SR

3.3.3 FOR Ji¥

for(#44i&4); &EX1; £&EX2) ‘
{ |
VEERARTE &) ‘

|

o AT
(1) BATHILRTE R
(2) IR BE, R CET WIBETIERMATE ), 5 WR R,
(3) TR 2, IR MIEE 2.
T dgige), KA X1, RAK 2T A%, 995 1A,
T RAEKN 1 RIEFLIZHE ), do R B &6 15704 s A
t PEIRART AR BANE ), LT AR £ 595 4);
t #abiE e 5 Rk K2 T ARIEZ5E4);
T FARMIEES e KB X 2, AAXRKEKX 1, MFE T while #A3F.

o for JEHA I A IR Ky

for (PR R EMAMA; VAIRFtr; PARE S E)
{

PARARIE 4]
}

1 int i, s=0;
2| for (i=1; i<=10; i++)

3 s = s + i

o (AL AL AT LAITERI R TE A A U, I ER AL i ARG A AL, D FREE A B BOREIL.

1 int s=0;

‘
2 for (int i=1; i<=10; i++) ‘
‘
|

3 S =5 + i;

3.3.4 WFARERZ L

‘ break  // SRR, 12 RAESkE — BEUARR, —RAAENERIEE S switch E8 P .
| continue // % RAMIIR, BATT 4RI, —RAEHTES T |
‘ goto /] BkEiEG), RADUER.

http://math.ecnu.edu.cn/~jypan
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{EEZNES

WHILE &%k DO WHILE &% FOR f&#K

B 3.1. =AFER= & H

3.2. break #= continue B &, vA for JEER A4 41 for (#4535 4); kX 1; £k X 2)

| |
! EES l ! EES E
1
I 1) | : 1) |
1 a | =)
| <A DB | ! @ B
| é | | = |
1 T ! 1 ! 1
| 1@ : | & : :
| \ ¢ : 1 % :
| |
1 T (=l
: | : |
I i ! I i I
1 I 1 1
1 1
l Eikst 2 | I kst 2 | 1
| |
1 r 1 | 1
1

£ iFi8: break #o continue i@ F 5 if & &) Bub1E A

3.4 PRl

Bl 3.5 25— IEREER, TE e D LT A B S A REEA -, Lean 12 A B R R N 1, 2,
3,4,6,12. (ex@3_for_factor.cpp)

1 |#include <iostream>

http://math.ecnu.edu.cn/~jypan



AR BN N« Y B NS A )

e e
[ NV NS N S N =)

O 0 NN &N N R N =

— e e
W N = O

O 0 N A N AR W N =

—_ =
No= O

EoNEAS NI SR

FHEVR SR

using namespace std;
int main()
{
int n, k;
cout << "Please input a positive integer: ";
cin >> n;
cout << "n=" << n << endl;
cout << "Its factors: ";

for (k=1; k <= n; k++)
if (n % k == @)
cout << k << " "
cout << endl;

return 0;

Bl 3.6 Tehiss EATENUIURILSR.

(ex@3_for_99.cpp)

#include <iostream>
using namespace std;
int main()
{
int i, j;
for (i = 1; i <= 9; i++)
{
for (j = 1; j <= 1i; j++)
cout << 1 << "F" << J o< "=" o i¥joe ",
cout << endl;
}
return 0;
¥

#13.7 $&Hi 100 3] 200 Z [ rA ANRERE 3 HEBR, (HRERE 7 BEBRAEL

(ex@3_for_if.cpp)

#include <iostream>
using namespace std;
int main()
{
int k;
cout << "100%]200Z F]FT A RALHIEIR, (27 RGHA: " << endl;
for (k = 100; k <= 200; k++)
if (k%3 !=08 k%7 ==0)
cout << k << " ";
cout << endl;
return 0;

B3.8 THHE PRI ER AL, 552815

(ex@3_for_gcd.cpp)

#include <iostream>
using namespace std;
int main()

{




O 0 N A N AR W N =

e e e e
O 0 N AN R W N = O

O 0 NN QNN N =

e e e
N N R RN = O

3.4 REIFR B

.29 .

}

5 SEPATRCR B, n] LR H A B R ARGt A IEFR L.

int m, n, gcd;
cout << "Input m:
cout << "Input n:

; ¢€in >> m;
"; cin >> n;
for (int k=1; k<=m && k<=n; k++)
{

if (m%k==0 && n%k==0)

ged = k;

¥
cout << "RRANHHZL: " << gad << endl;
return 0;

(ex@3 _for_gcd new.cpp)

#include <iostream>
using namespace std;
int main()

{

int m, n, gcd;
cout << "Input m:
cout << "Input n:

; ¢€in >> m;
"; cin >> n;
int k = (m<n ? m : n);
for ( ; k>0; k--)
{

if (m%k==0 && n%k==0)

{

}

gcd = k; break;
}

cout << "RARANHHSL: " << gad << endl;
return 0;

E: TR B — B I AREL SR ARE, W~ 4.1

B 3.9 FIBr— 205 B IEREBOE 5 R AL

(ex@3_for_prime.cpp)

#tinclude <iostream>
using namespace std;
int main()
{
int n, k;
cout << "HEIAN—AEEL ",
cin >> n;
if (n == 1)

cout << "n=" << n << " RAEH." << endl;
else

for (k = 2; k < n; k++)
if ( n % k == 0 ) break;
if (k < n)

cout << "n=" << n << " RAEHK." << endl;
else
cout << "n=" << n << " AEH." << endl;




18
19

O 0 N A N AR W N =

R W W W W LW W NN NN DNDNNDN = = s e e e e e
N A N R RN = O N0 00NN RN = O 0 00NN N = O

.30 -

FHEVR SR

}

return 0;

® BE: defTa st fk ERITRERRRGHE (BHERHAZREG—F)? XFE 257

Bl 3.10 FEAE H: 3B EEARAE H IS T AL BRI LA e 13X J LA S — M CE AR R
M H. (ex@3_birthday.cpp)

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
8 9 10 11 12 13 14 15 24 25 26 27 28 29 30 31
4 5 6 7 12 13 14 15 20 21 22 23 28 29 30 31
2 3 6 7 10 11 14 15 18 19 22 23 26 27 30 31
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

#include <iostream>
using namespace std;
int main()

{

int birthday=0;
char answer;

cout << "ReABAET@GHLAFL? " << endl;
cout << "16 17 18 19 20 21 22 23 \n24 25 26 27 28 29 30 31" << endl;
cout << "iEFEIAN Y &K N: " ;
cin >> answer;
if (answer=='Y'||answer=='y")
birthday = birthday + 16;

cout << "\nfR&I A B E T @A FE? " << endl;
cout << "8 9 10 11 12 13 14 15 \n24 25 26 27 28 29 30 31" << endl;
cout << "IFEIAN Y & N: "o
cin >> answer;
if (answer=='Y'||answer=="y")
birthday = birthday + 8;

cout << "\nfReI A B ET@GHLAFL? " << endl;
cout << "4 5 6 7 12 13 14 15 \n20 21 22 23 28 29 30 31" << endl;
cout << "FHHEIAN Y X N: " ;
cin >> answer;
if (answer=='Y'||answer=='y")
birthday = birthday + 4;

cout << "\nfR&IA B ET@AHKAFL? " << endl;
cout << "2 3 6 7 10 11 14 15 \n18 19 22 23 26 27 30 31" << endl;
cout << "iHFEIAN Y &K N: "o
cin >> answer;
if (answer=='Y'||answer=='y")
birthday = birthday + 2;

cout << "\ntktgAE B ET@EAHLLAFSE? " << endl;
cout << "1 35 7 9 11 13 15 \nl7 19 21 23 25 27 29 31" << endl;




38
39
40
41
42
43
44
45
46

3.5 WA BRI E T .31 -

cout << "iFEIAN Y &K N: " ;

cin >> answer;

if (answer=='Y'||answer=='y")
birthday = birthday + 1;

cout << "\nfreg£ BZ: " << birthday << endl;

return 0;

3.5 R @B IB VR
( WLERFEF D)

3.6 IHLZR>]

%31 3.1 RUEREEHR: PR A ESR G E VAR, SR RS AP 3R ik ZEghI A 4, X
KR

| A | B | ¢ | D | E

5340 | 90-100 | 80-89 | 70-79 | 60-69 | 0-59

TSR, L EATZ A B AR, R
(@) WHERLRA— D08 R0 X B AE 4R, 40 ] if 18R switch THA)SEBL. (FEF
B4 hwe3_if 1.cpp, hwe3_switch_1.cpp)
(b) MRS A —SE, SR D O 8 23 B DX TR], 2351 AF i8R A switch A S Bl (2
FHL4 hwe3_if_2.cpp, hwe3_switch 2.cpp)
T HIAEA] cin ZETEATOR, i “ERAMS CAsd) -7
%43 3.2 BRH S ERIR: BT ex03_goto.cpp, M i goto iE4]. (FEFE4L hwe3_02.cpp)

%3] 3.3 RAEE: wERY, LT mIIEE: WS A—D KT 1 a0E (FFEHIWm AR &1
P, BIESRRKT 1), SR IE R AR X AR o R R AL, TS D, ZERAEH for 7R
M if a4, (FEFHEL4 hwe3_e3.cpp)

%3 3.4 HEIRE, DABZ/NE S —MEREE — M NEGH T IGaE R, BT EL &
ATRZE, /INECRTRERE KL “nzdwl” | FLUnAXORS BE 7 =015 10000000000+0.0000000001 Ff, 25 5 H
10000000000. PRI I ZE MBI 430 isf oy S ] sk X Rl 0 ) & A= FETHEE T T T, i &
Ze AL o 22 B AT ARG RS il 45

1

11
S=10"+1+-+-+- +-
2 3 n

WERRT, 57 WA BAEFMMNA B4 TR LRGSR, IREswm Lt (Bos/NMIOSES)
B n = 50000. (F&FH4 hwe3_e4.cpp)
(% Qi long double, MIZERIERE? )



32 5B B SES

%31 3.5 TWHEEH e FF BB DRI LIFE e
1 1 1 1
6%1+ﬂ+a+§+"'+m
EFLF, Bl Y n = 10,20, 30,40, 50 BFAO45 5. (FEFE4 hwe3_e5.cpp)
(#27R: [l long double, e = 2.718281828459045235... )
(B2 AR — WA AT, HE B R 200 Horner ££15)
%3] 3.6 HE: SR 21 4 (2001 = 2099 4F ) HAEA BIEAE, JH7e s FiiH.
FEVAR B EARTE: (1) BERE 400 HERR; 5l (2) gk 4 HEBR(ENAEDL 100 #EB%.
BOR: TR 6 A, AR Z RS RRITE. (R7E4S hwe3_06. cpp)
%31 3.7 ARSI OB 42 F L A BT e R IO IR B B / * sine de MIERIE, B
0
20 554y, (FEFPHL44 hwe3_e7.cpp )
(B2 R B AT E S R IR 2E A 1076, B aitbiir?)
%3] 3.8 RREBHER/MESE: MERT, B ITEIUELERINE K short BIEEEAH /N

float AUIFSLEY, JH7EmtHe B G/ float RIESCEBHR B /NBUS G 8 ). (FRIFHLA
hwe3_08.cpp )

URADBEIE: RS iy JME

1991 4F 2 H 25 H, fEE Kb, A CE = —0)

R FAT P TSR AEAE VR RO I, i 2 N
LREHEMBIEH FAARE LI, SR | monen

28 ARFELRMET, IRBBRFPRERKN | maes

Pie. BRI R R E o RS | o ooy oo
FIRO PR, TR | N SRISENT ST
W& ARZE TR Er——

2, % FE A S ARG A NG 1/10 B 72 ik, 1/10 FoRk
0.0001100110011001100110011001100 - - -
PRI R e L RESCHF 24 07, i LASERRfd P A 2
0.00011001100110011001100

R 1 FPRZA 0.0001% HYIRZE (LXTIRZERZA N 1077) . X IRZEFEKAR/N, B REPHEAEEI AL
T EAhTiR.

L, RESLEE THEREE RS, P —Eh THEBSERIEALERS, Minsh—EReT
P TIE 100 A/, RERRI AR ZZIRF] T 0.34 F0. 4% K ERRFHA0 ®ATHE (29 2000m/s )




3.6 ¥l .33

B, KRB 600 ZoKMBER. 45 R 24 CBIR THATIE R AR, 2 [ DO ROR— IR, BoA 2
T s G RR

HAL L, LIS £ T, 3T 1991 4F 2 H 11 HHIS T EEMEEH S0
il 5 e, [ P S LR 2 [l AR e I N Ak k5 58, {EL S A RN RN 45 U B R AR G [ P st
[/, 1991 4F 2 A 16 H, Hilid iy BB 1 AF, G TR RS E 64 i, Sttt RIriksF, HixA
BPFENAE BRI T T B R — KA B HEERBA.

 Adane RIMIREHAN R 1973 4 7 Hingisey,  [SUSEEICEUEITE
ﬁﬂ%ﬁ@ﬁg‘( 1 1 /l\@gf{ﬁij E{JE(ZK\?J»I\I?E’ I‘m%%?ﬁﬁ%{] E(J, On June 4, 1996 an unmanned Ariane 5 rocket launched

by the European Space Agency exploded just forty

seconds after lift-off

E ﬁﬁE Bﬁﬂﬁ%ﬁﬁ‘% EF' ljj‘ﬁigi&{j E 1 996 EF‘ 6 H The cause was a software error in the inertial reference

system

o Ve >, N = M ,vil A 64-bit floating point number was meant to be
4 EI E,:J Arlane 5 J( HU E‘Jé“% [:Fl > thﬁj‘}a 40 ﬂz_\‘@]fl'jﬁ H:H converted to a 16-bit signed integer
The number was larger than 32,678, which is the largest

B B mYES, JRR-EEE RGTE 64 LR S storable number for 16-bit, so the conversion failed

The development of the rocket cost over $7 billion

%}ﬁﬂg 16 /1_\\4[%%%&5?]_’ ‘i?){—i;k&ﬁﬁ 16 ’f_\‘i%%&@?ﬁg ﬁ The rocket and its cargo cost $500 million
AT, Azt R R, DT 3 A0 UK 5 AR T

http://math.ecnu.edu.cn/~jypan
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PREUERE BT DIRERNER, J2& Co+ 1R 5 MIEAL T 0, QR SEBUE B R P B0 HAR T
Ho A Cor PP BT, AR BB RE SCS (], I8 22542 A faf A1) P pR A0S R Py OB AL BT

AP N
o PREILA]
- PR E SC. TS
- BRI SRt i
- NEK PR L
o Kl e R
- 2SRRI, R I
- JRyERAShE, R
- VERBRTZ AT, a4 =S ()
- AT, RS
- A B R R, sRACE 2
o TN IS £ ALY
- SR
- TR
- SRS
- L
- HMERASEE, SRR AL
* R

4.1 &S], €S
C+ FEFSE I — B A BB 1), B —> main BREL W H RN EREL Crr FETREN
FRBUT IR, 76 £ RBP4,
o PR E X PR WIER A A R, 430 2 R B 3K R o B4
EARIFRAA R (BRXEAHIN L) // BHk

{
5 HAK

34



4.1 pREAI L E ST 35 -

(1) “RAARPA” T8 T REZEAY, B R BCR [EME 2R, 2754 1R [BE, W void
(2) BRAALHI A LA Z MBS, Wl LIEA.

O RmERE EF, RRERE EE, ... |

- BRXSH Gl HE FFRES) 7248 @ B A, (LS R EUE U AN 2343 ATl £ 25 ],
WBA BARME, PIFR A S50
- AZNIESN, E ST, 8BS fods @ Bdn 2.
- WERBRBUR T SEL, WIES R LI, (H/NES A RER .
- B2 RAERBNTARUTT L, BB 22 R As i (R8s B i & UL T R
VERIE).
1| int my_max(int x, int y) // OK
2| int my_max(int x, y) // ERROR

(1) PREAYIR [aE
- BREOR AT return 1BR)4
- AR, TTUARE return, W] LI ASHH T 35509 return.

int my_max(int x, int y)

{

if (x > y) return x;
else return y;

N N

}

PRI FH
B (FIRARIR) ‘

(1) SEFRSE G W RIPRSES) RSP AE AL il ko, RILEA BARAME.

Bl 4.1 THEPIAFEEA R MA. (ex@4_my_max_01/02.cpp)

#include <iostream>
using namespace std;

int my_max(int x, int y)

{
if (x > y) return x;
else return y;

[o I e N AT NS R SR

}

—_
S 0

int main()

{

—_
N =

int m, n, p;

—_
EENEASH

cout << "please input m and n: "; cin >> m >> n;

—_ =
A W

p = my_max(m,n);
cout << "max(" << m <<"," << n <<")=" << p << endl;

—_
~




0 NN N W N~

L T N NG N e
BN = O 0 0N NN RN = OO

- 36 - FUPE Rk

19 return 0;

o PRELH A

(1) EFRE SR RE: Jy T HER I, GRTE RS A TR AT sREL B, FRATFR A 2 T4 K%L, B
Pl K%L

(2) AR R B E M R BCZ AT T Z0E S, WA B .

(3) AR R ESUEAE F I RS T A E X, W5 AE A AT H = e A .
REARA: KBNS, W0 int my_max(int x, int y);

(4) e R B RS B AT LATE 98 e B R B, o mT AT TR eR G RIS B

(5) BRI RE AT LA BRAE IR, A 25 A IR A

(6) W RBH AT ISR return BRI, SR B F I EEL W return JG A 23A, W
Wiz ek A EA 018 T R W12 return J5TRIBEA 265K, T B 2R (0181 3-8 B 4L

Bl 4.2 A ok, (ex@4_my_pow.cpp)

#include <iostream>
using namespace std;

double my pow(double x, int k); // F&k ¥
int main()

{

double x;

// double my pow(double x, int k); // AT vALEA A B 5 BA
X = my_pow(3,3) + my_pow(4,4);

cout << "373 + 47 = " << X << endl;
return 0;
}
double my_pow(double x, int k)
{
double y = 1.0;
for (int i=1; i<=k; i++)
y=y*x;
return y;
}

B 4.3 2’5 KL K> R ERE RO AL A Y R 140
(10101)g =1 x 22 + 0 x 28 + 1 x 22 + 0 x 2! +1 x 20,

G307 TR (1) QiR A (2) Wl 2 AIREL.
PR NAHELTTR (ex@4_bin2dec.cpp)




O 0 NN QN N R N =

[ ST T N NG T NG Y NG S S g S
AN N R WD = O N0 0N NN RN = O

O 0 N AN AR W N =

—_— e e e e e
A NN = O

4.1 pREAI L E ST 37 -

#tinclude <iostream>
#tinclude <cmath>
using namespace std;

int bin2dec(long m)

{
int y=0, k=0;
while (m != @)
{
y =y + (m%10)*pow(2,k);
m=m/ 10;
k = k + 1;
}
return y;
}
int main()
{
long m;
cout << "iFEIA—AZZHHH: "5 cin >> m;
cout << "ZEHAIE " o<<om << "xPEATEFEA " << bin2dec(m) << endl;
return 0;
}

® BE. (1) TR IR K 2k 691 ok 3
(2) 4o+ E 1111 1111 1111 1111 3P 2 a9+ 3E 45 ? G5 FH34)

il 4.4 2’5 %L A Taylor JEFFITEA sin(m/2) MIE. (A BIZEGEINLXHE/NT 1071 k)

oo
T $3 .%5 $7 A $2k+1

Sln($):1'—3'+5'_,7'+:zo(—1) m

AT VERREA AR 2E B, s IR k. (ex@4_my sin.cpp)

#include <iostream>
#include <cmath>
using namespace std;

double my_sin(double x)

{
double s, ak;
int k;

S = 0.0;
k = 1;
ak = x;
while ( abs(ak) >= 1le-15)
{
s = s + ak;
ak = -ak*x*x/(2*k*(2*k+1));
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23
24
25
26
27
28
29
30
31
32

O 0 N AN AR W N =

BN NN NN N N NN /= = e e e e e e
O 00 N QAN N R WD = O 0 00NN RN~ O

double x, y;

cout << "iFETA x: "; cin >> x;

y = mysin(x);

cout << "my_sin(" << x << ")=" << y << endl;
cout << "Ba&EM: " << sin(x) << endl;

return 0;

-38 - SVAYE eREL
k =k + 1;
}
return s;
}
int main()
{

® BE. AR L&D KA K sin(417/2), & RdefT?

Bl 4.5 i 11 ~ 999 Z AR m, W2 m. m? Fm3 BRSO (1308 & A0 2 AR FR I R

B, 11, 121, 1331)

ST MHBREL 10 BURMTT %, WEAROIITR, MR B 25 0 800 $ SO SERTH OB O RE, B

B5 IRBOE A AHAE, A AHSE, IR [0 S8

(ex@4_huiwen.cpp)

#include <iostream>
using namespace std;

bool issymm(long n) // F|5|w= L4

{
long i, m;
i=n;
m= 0;
while(i)
{
m = m*10 + i%10;
i=1/10;
}
return ( m==n );
}
int main()
{

long m;

for(m=11; m<1000; m++)

if (issymm(m) && issymm(m*m) && issymm(m*m*m))

cout << "m=" << m << ", m*m=" << m*m
<<", m*m*m=" << m*m*m << endl;

return 0;




O 0 NN QNN W N =

[ O gy
— O O 00 N QNN R W N = O
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4.1 BREFERE . 2 S5 RA -39

il 4.6 BEALEA AL, (RR L33k 30 cstdlib) (ex@4_rand_o1.cpp)
e rand(): iR [E—~ 0 ~ RAND_MAX Z [a] ¥ Eh ML EE 5L
e srand(seed): WEFF. WABE, BRIAFIF4 1
o JFHTR] AR R A ] DA B AL 2
o FHRPAT rand () J&, P23 A SIBUE, (HASAE AR [ 1)

#include <iostream>
#include <cstdlib>
using namespace std;
int main()
{
int seed, x;
cout << "Enter seed: "; cin >> seed;
srand(seed);
x = rand();
cout << "x=" << x << endl;
cout << "seed=" << seed << ", RAND_MAX=" << RAND_MAX << endl;
for(int i=0;i<10;i++)
{
X = rand();
cout << "i=" << i << ", x=" << X << endl;
}
return 0;
}
® B, ofTA K [a,b] ZAEGRAER? (L a, b HEEHK) (ex04_rand_02.cpp)

w BE: e fTAR[0,1] Z 1A 6 ALIUHE B 7 [a,b] Z 18 69 AU B 32 (a, b A F I B )

Bl 4.7 TTEf % clock (Rt &3k X ctime) (ex@4_clock.cpp)
e clock() : R [FIHEFE)E Bl G Br i FH Y cpu SRR

#include <iostream>
#tinclude <ctime>
using namespace std;

const int n=20000;
int main()

{
clock_t teo, ti;

double totaltime;
int i, j, a;

t0 = clock(); // Jr¥sites
for(i=0; i<n; i++)
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for(j=0; j<n; j++)
a = (i+1)*(j+1);
tl = clock(); // tmzk
totaltime = (double)(t1-t0)/CLOCKS_PER_SEC;
cout << "IBATEFE A : " << totaltime << " ! " << endl;
return 0;
}

// CLOCKS_PER_SEC: ##&9iE &4k, @ w4 1000.

Bl 4.8 1ETRR%EL time (AL &k XM ctime) (ex04_time.cpp)
e time(NULL) B time (@) : iR 1970 4F 1 H 1 H 0 HhZ i 2/ SRV

#tinclude <iostream>
#tinclude <ctime>
using namespace std;

const int n=20000;

int main()

{
time_t tO, t1;
int i, j, a;

t0 = time(NULL); // JF¥&+tat
for(i=0; i<n; i++)
for(j=0; j<n; j++)
a = (i+1)*(3+1);
tl = time(NULL); // JF4&3tat

cout << "IBATEFIE: " << t1-t@ << " A1 " << endl;
return 0;

Bl 4.9 CiECAR)  HITSALEENL™ A [1,100] Z [0 —A4E50 SR B P A I 4k BER AR
FURSE DG B2 AN TR QSR I RSO T AR 8, WL oR Larger; /N TN R Smaller; 55
TN /R You won! [H]EFIE HiERk. P REH 7 KILE. (ex@4 _game.cpp)

#include <iostream>
#include <ctime>
#include <cstdlib>
using namespace std;

int main()

{
int x, guess, flag = 1;
int N = 7;
srand(time(NULL));

X = rand()%100 + 1;

cout << "R AAIFHFER! RIEH " << N << "RIA" << endl;




15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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cout << "EFEM—A 1 3| 100 Z A —AHEE. \n" << endl;
for (int k=1; k<=N; k++)
{

cout << "Input your guess: ";
cin >> guess ;
if (guess < x) cout << "Smaller\n";
else if (guess > x) cout << "Larger\n";
else
{
cout << "Congratulation, you won!\n" << endl;
flag = 0;
break;
}
if (k==N) break;
cout << "HRIEA " << N-k << "KRMAI\n" << endl ;

}

if (flag == 1) cout << "\nSorry, you lost!\n" << endl;

return 0;

® Tips: ol {% 13 KA f F R AT B = £ TSR 69 RE LA 347

srand(time(NULL)); // srand(time(9))
2| x = rand();

—

4.2 HEININ S Bl

o (L7 —: Bt

(1) LS RIEAL B L X I IE S, R B ) £4 14

(2) B2 RAE R B AN A A AT, TR A5 A BT R

(3) LS LUE R &, AR KB BRI (#) 55, e T AUEA 1 & I

(4) LSHES LR KB, Wy BN R —2G

(5) ESPLSLBERMEG, EHESRE SRR, OHES TSR X LS AT

fuf 50 )

1 |double my pow(double x, int k) // ex@4 my pow.cpp
{

double y = 1.0;

for (int i=1; i<=k; i++)
y =y *x;

return y;

W N

o N W

int main()

10 {

o
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11 double x;
12 X = my_pow(3,3) + my_pow(4,4);
13 cout << "33 + 47 = " K< X << endl;
14 return 0;
15 | }
w BE. WwiTRBANT B HE? (ex@4_myswap_01.cpp)

o fih X 5| FAfRiE

O 00 N QN N R W N =

[N I S N S R N R S N S R S S S o e
o 0 N AN N R W N = OO 0N NN RN = O

(1) SRS &

@) SR —FRARIE TR AL i, n RV B A5 4

(3) AH—AG B ARIIGAL, 15— D EERIXTR;

@) SIH—BAG AR, BEARERE N e s IE Cil4 ) 5

(5) A5 AMERIEZ, W ek SR I A4 2 g infe, sRHEZR 20— 504, MIES LM
BAF S B T2, WtE i, MR ES R EBSUE N LS R ER S L.

Bl 4.10 SIHERIES:, 880428 HE. (ex04_myswap_02.cpp)

#include <iostream>
using namespace std;

void swap_old(int a, int b) // fif:i%

{
int t = a;
a=>b; b=t;
}
void swap_new(int & a, int & b) // 3| A4t
{
int t = a;
a=>b; b=t;
}
int main()
{

int x =5, y = 8;

cout << "Before swap: x=" << x << ", y=" << y << endl;

swap_old(x, y);
cout << "After swap_old: x=" << x << ", y=" << y << endl;

swap_new(x, Yy);

cout << "After swap_new: x=" << X << ", y=" << y << endl;

return 0;
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4.3

(o N * VAR NSRS

e
(<) NV BT NSV S I - )

4.4

N B N O N

IR L

PSR PR
(1) KT inline

inline &4k % (W X A% &)

(2) 5 R X3 oS e 8 FH A FH e AR A T R 48

(3) WERRREHIILHE: RETTE SHfGd . Pl Rs ST A, S R AU I TR
(4) PAHK pRECESK : 38 D2 S REMRT A . BB/ IN | A3 B ) R

(5) PERERBUAR N A FIIEFRE A switch 1547

(6) A LERRBICIE E SO N IR pREL, i1izh I pRi %Y.

il 411 PEK R AR 451 (ex04_inline.cpp)

#tinclude <iostream>
#include <ctime>
using namespace std;

inline double f(double x) // NIt &I

{
return 2*x*x - 1; // f(x) = 2x*2 -1
}
int main()
{
cout << "f(3)=" << f(3.0) << endl;
return 9;
}
ek £ b
PR R ES T

(1) RECT U ETR A, (AR IR EE X
) scdar L #IFEA (BT E RS G A S )

Bl 412 FIHTF AR R T (ex04 factorial.cpp)

1, n =0,
nl =
nx*(n—1)! n>0.

#include <iostream>
using namespace std;

int factorial_ loop(int n); // il X (HG3R)
int factorial recursion(int n); // #)az X
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6
7 |int main()
8 | {
9 int n, y;
10 cout << "iFEIAN n: “;
11 cin >> n;
12
13 y = factorial_loop(n);
14
15 cout << "EEHF X " << n << "l=" <<y << endl;
16
17 y = factorial_recursion(n);
18 cout << "HAFX: " << n << "l=" <<y << endl;
19
20 return 0;
21|}
22
23 |int factorial_loop(int n) // i@ X,
24 | {
25 inty = 1;
26
27 for (int i=1; i<=n; i++)
28 y=y*i;
29
30 return y;
31 | }
32
33 |int factorial_recursion(int n) // #)375 X
34 | {
35 if (n==0) return 1;
36 else return n*factorial_recursion(n-1);
37 | }

£ FER: R ARG SZRARAA T, HiFERLDRGH A BA R LR 6 5
= 8], CM B 7 .

Bl 413 DURESRIRE: A7 =R AL B, C, AT EA n DR/PNAFRIE T, RITET, /MITE L, 42
X n AT AR C 8, ER S B P AT LUERD B £, Z5K: (1) AKX R A sh— 1, (2)
TERS Bl R P e = ARET b AR AR R AR, /AR L (ex@4_hanoi.cpp)

EN

A B C
ST BRI = AR
) HAEn—-1METHE B E (HBICEH) ;
) C A BRI TR — TR CEF LS
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3) ¥ n—1PEFMNBEHEER CHE (B A%L) .
= ASPRRAE P R
(1) HEA TR 815 — A L, BOR—NBBIARGIR, Teff 1) hanoi BRI
2) F 1T BB 5 B, 2R move pRECEIR.
1 |#include <iostream>
2 |using namespace std;
3
4 |void move(char src, char dest) // ##—/-#&F: M src #| dest
514
6 cout << src << "-->" << dest << endl;
71}
8
9 |void hanoi(int n, char src, char medium, char dest) // #3h $/~#&F
10 | {
11 if (n==1)
12 move(src, dest);
13 else
14 {
15 hanoi(n-1, src, dest, medium); // ¥ L& n-1 NETFTHIFEET L
16 rmm“m,d%ﬂ;//%ﬁT@%*ﬁﬁ%ﬁﬂﬂﬁﬁ%i
17 hanoi(n-1, medium, src, dest); // ¥ FlaiF Ley&-F423 B AxET L
18 }
19|}
20
21 | int main()
22 |4
23 int m;
24
25 cout << "Enter the number of diskes: " ;
26 cin >> m;
27 cout << "the steps to moving " << m << " diskes:" << endl;
28 hanoi(m,'A','B','C");
29
30 return 0;
31 | }

4.5 BRI

VEFRS R — I HE, B0 X A e A VR IR, BIFERE T R iRt Jy ] DA % As i
o A AAE A A RAERR T AR (FTIL) A9 X
o — Bk, T LATE =Ny A
> E PREEIE AN T ) He A R % X4k
> TERTA BREOM P IS &, X S
> TE RS B e SO R IS 6, X Sy
o C++ UVEMEL:
(1) BREUFEIE IR AR WIEHE S A RGE R, ABRIE SR A4 455 Z ), KIHTE R

s, JES 0 &4 AN (HREURGES ) .
1 ‘ int my_max(int x, int y); // x, y @9ERBRTH LI A A, 1520

2| int my_max(int, int); // 5 _E@eySa s iE e S



FPUYF Rk

(2) JERYEHI: AL, BRI (—X RG-SR AT ) 255

£y iR RHEAARA BT Z, A RIS E AT, B B AT GE & S sE R A Ak

1| double my pow(double x, int k) // x, k &9 R RAEA R
2] {

3 if (k==1) return x;

4 else

5 {

6 double y = 1.9; // y #9ERBRIN%E 10 7H.E

7 for (int i=1; i<=k; i++) // i ®ERABRT for HEER
8 y =y *x;

9 return y;

10 }

11 }

(3) ZEAEHIER (PRI SRR )

o JaihAL S AR

(1) PREUE XINAPES:, s BN W AL 2 0 B ER &8, RAEZ BN A 3G

O 00 N QN N R N =

—_ = =
N = O

—_ =
LSS

—
N

Q) PR E IR R R R E, xR AR R

(3) for JEMRIWIGHTE A AU AR B BEER, I 1L for EHHARL
(4) (EFTA REONE LRV N & RIS, 108 Jn T E A R ECH 2R UG 25 24 B AT E X

9 R P P 2% 4 Jm AR e, WU 7 W R MR AL

‘ extern ARG T2 5

N

£ FiE: FAHLELELRATERL, WEALRAHHLE!

Bl 4.14 JRyiR A B AR AR

(ex04_var_global 01.cpp)

#include<iostream>
using namespace std;

int k = 2; // &A% =®
int main()
{ -
int i=5, x; // RA=EE
x = i+k; // k 2A%E, x=7

cout << "x=" << x << "\n" << endl;

{

int k=16; // A L%

x = i+k; // k AIEEF, x=21

cout << "x=" << x << "\n" << endl;
}

x = i+k; // k &A% %, x=7




4.5 78 p/E - 47 -

16 cout << "x=" << x << "\n" << endl;
17

18 return 0;

19 |}

o fEFIEUENTZHAT: 0 (PINEZMNES)
AATAE[R) 24 (0 Ry A A A Ry e, WA 5 | TR AL i, I i 5 T A Ry e i, s A 44 il
IR AR ATz AT

Bl 4.15 AEAIEfEATE AT, (ex04_var_global @2.cpp)

#include<iostream>
using namespace std;

inti=2;// &%=

int main()

{
int i=5; // B#FEE
{

O 0 N QN N R N =

—
(=}

int 1=7; // BEE
cout << "i=" << i << endl; // i=7, BFEE

—_
N =

}
cout << "i=" << i; // i=5, RFEE
cout << "AREE i=" <« :i; // FIAEREE, i=2

—_ = =
() WAV I NN}

return 0;

H
~
-

* fi&Z (8 namespace
KIUFEIT I8 A R AL B, A RIS A 2R R BT RRAAAE 44 WX AR, Cer BIA
i 44 23 (AL
namespace 4% %[44
{
LR N EFE, aiE R EN, XENF

(1) A ZSBARICER, TRUEE KB, 835, KR4 T
(2) firf = [\ AEH: using
(3) F LAl 4% 2 6] HH A A 24 BB S A BRIV P, o ml DU A RE A2 75

il 4.16 iy 4425 [H] 28451 (ex@4_namespace_01/02/03.cpp)

#include <iostream>
using namespace std;

namespace mynames

{

[«) WAV RNV -V SR

int k = 3;




sty
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double pi = 3.14;
int my_max(int x, int y);
9 double my_pow(double x, int k);
10 |}
11
12 | int main()
13 | {
14 using mynames::my_pow;
15 using mynames::k;
16
17 double x = 3.0, y;
18
19 |// cout << "pi=" << pi << "\n" << endl; // ERROR
20
21 y = my_pow(x, k); // OK
22 cout << "y=" << y << "\n" << endl;
23
24 return 0;
25 |}
26
27 |int mynames::my_max(int x, int y)
28 | {
29 if ( x >y ) return x;
30 else return y;
31 |}
32
33 |double mynames::my_pow(double x, int k)
34 | {
35 if (k==1) return x;
36 else
37 {
38 double y = 1.0;
39
40 for (int i=1; i<=k; i++)
41 y =y * X
42
43 return y;
44 }
45 |}

(4) FREAB =8 PREER A BB, 28, WRAE, HFE std an a4 s [a] .

1| using namespace std; // FAMAEG L ERFITH L F
2| using std::cout; // RFAMFMEG LT FH cout

o Lt
(1) AT PR XRIRAT (A2, BREEE ) 2 AT LIYsH);
(2) ASRARIATAEREAL AT UL, W il LATE AL 5 | FH AR AT

(3) XTI ERINE R, = N2V E SC T S ANEE RS R 44 BPRRAT, SN2 /R TR

HARIRATAENZ A T L.
o A7)
(1) FSAERFR: AR T IARE, Bl—EA3G
) BASEFE: Y GENR TSR BIE K
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(3) FhAE R AR R RS AT
(4) BhALE: ShAAAFI;
(5) JRImRAS LB A A AL

o AL HE

(1) WA

\ static £RMAFIRA T4 \

(2) AR ERAE AN S R IR FHAS M 2%, T U ATZ sR BN, 278 2 e B Ui &S
Je BIAE

3) WAHWIRILFSAS T2 A ZiRIRh o;

4) AR Hapinft—x.

il 4.17 FRA AL & (ex@4_var_static.cpp)
1 |#include <iostream>
2 [#include <ctime>
3 |using namespace std;
4
slint k; // &REE, HEEAN, BAEEA 0
6
7 |int main()
8 | {
9 int x=5;
10
11 cout << "k=" << k << "\n" << endl; // EHBKHETTASHRAA 0
12
13 int my_plus(int x); // J3k &
14 cout << "x+i=" << my_plus(x) << "\n" << endl;
15 cout << "x+i=" << my_plus(x) << "\n" << endl;
16
17 return 0;
18|}
19
20 |int my_plus(int x)
21
22 static int i=5;
23 /] BHERIREE, WA 5, Ripwmisib—k
24 /] BZSORR R B, Wt AR E— kAR & RE 691, BP i=10
25
26 i=x +i;
27 return i;
28 | }

4.6 JEZWTATE

o EZHAH
(1) PRELEE U] AT 48 S8 —AME (RIS ), sRECEORFIRT, iR es e 552, Wk
FSEZHIME, 15 WIR AP C B e Rk {H.
(2) Lphk: P AT DUA SRl HAR AR 502
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FHUYE %L

O 0 N AN Nk N =

T N T NG T N S S S Uy
PN = O 0 00N AN RN~ O

1 |int add(int x=5, int y=6)
2 | { return x+y; }

int main()

{
add(10,20); //10+20
add(); //5+6
add(1e); //10+6

o N N N R W

=)

}

T2 0T LA BRSO (L, Q0] AR 0 SR (8, AnSRAR 2 s (e, WAL E AN T

(1) TEZSHAE E 2 A 1) 2 5 75

) WA EMIES, HARARAANTREERNIES (TEREBO R, 522 5B 21BN 4%
Zela) A IFF#EATH ) 5

1 int add(int x, int y=5, int z=6); //iE#

2 |int add(int x=1, int y=5, int z); //4%i%

3 |int add(int x=1, int y, int z=6); //4%i%

R (1 PRI I SEE , 30 e 15 PRI SCIBE7E 7
(1) [F)— s, WS ERT b€, S A RERFRCE (WRIer W, JaE 3, WA I i
E, SN A RERBUE, RZIRMR ) 5
(2) AR, BB A R R B (.

Bl 4.18 LS EHEE: Ses & L. (ex@4_DefaultValue 01/02.cpp)
#include <iostream>
using namespace std;
int add(int x=1, int y=2); // & WARE s 40
int main()
{
int add(int x=3, int y=4); // REAEHE 5 T E R F 698 4 {4
cout << "In main: add()=" << add() << endl;
void fun();
fun();
return 0;
}
void fun()
{
cout << "In fun: add()=" << add() << endl;
}

int add(int x, int y) // ZEEZRAEFEILEKIAT &
{
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24 return x+y;
25 |}

Bl 4.19 LS BCEMEE: SoE UG, (ex@4_DefaultValue_03.cpp)

#tinclude <iostream>
using namespace std;

int add(int x=1, int y=2) // Z A& EHE 1A
{

}

return x+y;

0 N QN N W N =

o

int main()

{

—
(=}

int add(int x=3, int y=4); // REAEA R 5 T T R F o B 40
cout << "In main: add()=" << add() << endl;

cout << "In main: add(11)=" << add(11l) << endl;

cout << "In main: add(11,12)=" << add(11,12) << endl;

cout << endl;

—_— e e e
L N O S

16

17 void fun();

18 fun();

19

20 return 0;

21 | }

22

23 |void fun()

24 | {

25 int add(int x=5, int y=6); // REIAEA 3G 5 9 7T % 2 R E 698 4 {h
26 cout << "In fun: add()=" << add() << endl;

27 cout << "In fun: add(11)=" << add(11l) << endl;

28 cout << "In main: add(11,12)=" << add(11,12) << endl;
29 | }

4.7 PREHE

Co+ SUVFLIRENRIE 1) BRECEA [R] O I i A B el 4, AN 2%, 7 G, fEFiCHZ.

o BB A WAL AL, BRI I RS, (EE S BRI, VR FIR, S 2 A
S HIE S W B DTS, A sl e I8 R —~ R 4%
(1) DRI A BRECLEAT ) 0 VE PSP LA ] B 4 771
(2) EEREECHE A WE LA, TS0 IR (AR SRR )
3) BB AR, TESABUS SRR, sREGE UEZE BRI, AR, SR a4
(4) FEME A AT BRI 21 T 20 B B, BV 11— S
1| int add(int x, int y=1);

2 | int add(int x);
3| add(1e); // 2??
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£ FIR: B RRRE 6B 802 LA E BB A

il 4.20  pREEE AR A4 (ex@4_overload.cpp)

#include <iostream>
using namespace std;

int add(int x, int y)
{ return x +vy; }

double add(double x, double y) // &# 45 L@mAaFl, BHARE
{ return x + vy; }

0 N AN WA W N =

—_
S 0

int main()

{

—_
N =

int a=1, b=2;
double x=1.1, y=2.2;

—_
S8}

14

15 cout << "a+b=" << add(a,b) << "\n" << endl;
16

17 cout << "x+y=" << add(x,y) << "\n" << endl;
18

19 return 0;

20 | }

4.8 WIS 2 CIRSH

O PETIAL BLALAR TG 1, 45 O 1E A 7E S PR B Z AT A AT (10— LETIAL BE. — Bk, C/Crs FE
P (2 P R 2 A R LA Be: SR TIAL B 2 e L VG | BERE. SPGB O DT R, X
(25 1 TIAL BEAR > FIRFRAT S HEA T AL B (el U 4 DA, X EA T 040 (4 B B AR I O e £, 2
JSGHT I PRACHS, SR 5 1438 25 S A b A T G

(1) ZRiFHAbEE E A E LT =AIHE: U A (AL SO, %58 U R .
(2) HiiFTALFRTE AL “#” JF3k.
(3) X5 A: #include

o FASKICHFR BRI 2

#include < %> // ¥BArfEF RFAXE, BPAESHFRIG TP TR
#include "X M %" // AES WP FH, REFiEtrfr XL

o Cor+ P RRBIGE AR K SCPF PR W, (o P 26 R 28 S AT R A9 3k SO, e R

X 3k S emath.,
o LRI A ARGt T AP ACHS. @ ACHSE LSO “.h” B3
4

o FHCIE
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iostream ‘éizﬁﬁﬁ/\ﬁﬁﬂj

iomanip | EEY\SF
cmath ‘ BoF e AL
ctime \ﬁﬁqﬂ%%&,clock, time, clock_t, time_t, CLOCKS_PER_SEC,

cstdlib ‘abs, rand, srand, system,
cstring ‘ Cil & AT HAE
cctype ‘(3ﬁ§§§§Z?T§%VF

cstdio ‘(3ﬁ§§§3(ﬁ?§%fﬁzfopen, fclose, fread, fwrite, printf,

string ‘ﬁiz?aaéé
] FE 2

fstream ‘jiﬁ?ﬁﬁ

vector

o SO rh] i B HAh Sk S
o TERRIFIF K, A BT BAE 2 A IR SO i P IR — A R A, A AT LUK RS e SCAE A
cpp AT (BRECRBERE LK), SR 1 eRE 75 S 81— A3k SO, T3 2l A R e, B
Ak SRR
(4) 7 X #define

1| #define PI 3.14159 // &%
2 | #undef PI // Mk #define &%

Z EIR: AR ZELT T AE const LI AL, s, #define LT A R & L 256 X,
A2 45T AR P BR o B BUAX..

(5) FMamiF
#if w2 AEX

BAEPEL [/ % “FE2REX FEREHF
ttendif

#if FEREX

BEEX // % “FEREX FREHF
#telse

BFEL [/ TMNHFXEALS
#tendif

#if FERAKL
BEEX /) % “FERAXL FEH BT

http://math.ecnu.edu.cn/~jypan
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#elif w2 ARIAX2

RFPEX [/ FM, & “FERAX2” ERERF
#elif FEHZEX3

BEEX /) TN, & “FEAEX3 FRA BT
#telse

BEEL [/ TN 5iFXEEL
#tendif

#ifdef AFIR4F

RAFEL // % “4FRFT W #define A 4iF
#else

BAEEX /] TN hFZBEART
#endif

#ifndef ARI2AF

RAFEL // % RS EA RSN BT
ttelse

BFEL [/ &N GRIFXEAET
#endif

#tdefine LINUX
#ifdef LINUX

#else

N R N

#endif

(6) Z 45
— R A LA 2 SO, Swic il U R C R I H R A A e 47 9w, Wl — R 41,
AT RLe o g 18, A2 A B F R SCPE, SRR BEH R — A~ Al AT 3P

(7) MR QAR BRI B SO SO A i, IR 2] extern FHO SN AL &

extern (8% TF4;

(8) S pRARL: QAR BRI B SR A S R AR, MIIFG 2] extern P SN e 2R

extern HF FH/ BIRA;

(9) RGREL
o Rl Co+ BREL (FERED: S0 http://www.cppreference.com

http://math.ecnu.edu.cn/~jypan


http://www.cppreference.com

0 NN N R W N~

e e e
N N R W= OO

4.9 WH: S RP AL

o Cr+ BRGUETIRAL 7L A R En] BUREFF O3 BT, 7 42 pR SO 2842 5 AR A9 Sk X1

o ARBRIE Corsr BREL: GiidFatn i A B0 P IT AT PRI ) PR AR

£ FR: AR R R FHTALT AKX KRS A2 TAEE, 7T LR & R 7T 3 W Ao JUAT 20E.

AT RBPATHE, 0 B HE A T 2 R IL%E

4.9 WH: SFRPEE

SRR (Monte Carlo ) L —F FSTHUBGHLELIUT I, JEAE U R B 3541

FRTE L T A A A A1), AT 35— SR A2 2 IR R (B, EL A AN DU DX S e A
MOREEYEL, o, A fhe . FFEOUR P21 iz H, A BUERT TR LR 22 > FAT
SN R DL M FARIRT MR E A IR — PEANAR “SF R

ARG X

e,

 FUEAERTE IR 1777 4R E R

M F (C. Buffon ) 421 A—FLRUTF IR AR o 07k, B4R S8R

LA B RME D, fR SRR B RA R A,
WA B PR, WIEAERAEK R 2r (r > 0) , FNUIRERER R r. 3R
(PRGEE 6 SR S g A k7 I TR AN DB UK 1= v d3 L AR G
TSR BENLBORL n 10 (2590040 ) |, SRIGgeitis e )
B ARG TE 0 . ARGE LT BER ISR, 24 0 5800 KI, m 5

19 A 3 A U T L 5 17 A He i, B
m WUIRANEE  o? o«

n EHEREE 42 4

JIT A, B Tl m] At R i 2 ORI o B U

4m
T —.

n

-
-

~
/

Bl 4.21 HZFFRZ ( Monte Carlo ) Fii15 « BT {IHE.

(ex04_Monte_Carlo_pi.cpp)

#tinclude <iostream>
#tinclude <cstdlib>
#tinclude <ctime>
using namespace std;

const int n = 100000;
const double r = 1.0;

int main()

{
double x, y;
intm = 0;

srand(time(09));
for(int i=1; i<=n; i++)
{
X = r*double(rand())/RAND_MAX;




18
19
20
21
22
23
24
25

.56 - SHUUPE R

y = r*double(rand())/RAND_MAX;
if (x*x+y*y<r*r)
m++;
}
cout << "pitgIFAMA: " << 4*m/double(n) << endl;
return 0;
}

b

Wl 422 PSRBT U / F(z) da B3 BMEL
SR (1) 28T, BN R (b R I B B, L PP TS5

y

o

s
VRN A4 7
AR e S
// 5. b //
/7 7
. ,S:I f(x)dx"
‘7,7 ’, a ’
4 . A R A
,' [ORARe ,' v 05,
R S0,
AR AR

/,// //_’ .
o| a b x

() P — MR B, TR B I, HLA 5 AL 03 b 2 s a4 K
i, Ho PR 2T KT

(3) HEBAK KRB (BT N 20, e AE IR 15 118 (% M A,

(&) HEE B TR LU S = 2 x KK

PLBREL f(z) = sin(x) B, SEIZITEE, WER~ 4.11.

410 FHLZR>)

%31 4.0 B REL 4R IE B R A LS B/ VA REEL, BRI R A Bk
OSPIEL, B/ NSRS BON AT LI 3o 18 FH B RN R RS B, 76 E R BRI 2012 5 1509 KR
WEECG RINATEEL (BB 53 ged Fl 1em) (/P HLA hwed_o1. cpp)

int gcd(int x, int y);
int lem(int x, int y);
Zy SEIR: AP 38 b, AR FAEBRITLAAE QRO RANGH, HEREH. PAM
AT 300 5, BRJLE LR S T — MR ERF O 7 & AR OBRALT Tk
ged(a, b) = ged(b, a mod b) (XEABZa > D).

Wb, T AT )a BRE K Ak, EMTEREMG X)) BT KMBR R A ARG S HHE &,
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ST 4.2 G5 RREL FIRT— R BRI N BRAL A T R B R = 8 A R FEDRR
R THH 8 1. (RRTHL4 hwea_e2.cpp)

bool is prime(int n);

Y31 4.3 nS eRER FI s A S5 o8 AR, JRTE Rl i 21 T (2001 2 2099 4F) T s
MIFEAE, B THTH 6 . (TEAE: BBBE 400 #E5%; ol B Rl 4 BEBR(EARERE 100 386k ) (FEFEL4
hwo4 03.cpp)

bool is_leap_year(int year);

%21 4.4 GiEHTRIT, ] while SEIUBEGIEK. (FRFEL4S hwed_e4. cpp )

%31 4.5 Emirp 8 WER—DREBUEL GV RZEL, WIFRXADRECH emirp £ W0 13 ZRE, R
J5 31 WIEEREL, i 13 A1 31 #FJ2 emirp %K. ﬁ%ﬁﬁ iR AT 100 4> emirp & FEATHIH S
PR B E WA RE: is_prime 1 reverse, 43S T HIM Z A E TR (FRFEL4
hwe4_05.cpp )

bool is prime(int n);

int reverse(int n);

%3] 4.6 HRZEH R DEFOTLIE 2P — 1 B, WFRIZZBCIE R R wEFER, R Ta
p < 32 BIHERE ( Mersenne ) 2L, JFLANF B . (F2FPHL4S hwed_e6. cpp )

2 3
3 7
5 31

$h31 4.7 3n+ 1 AR 2508 — N IEREEL n, AWHE IR AL AL T 5 W S iSO a4k, W —1
B Y ATEBR L 2, AR S HTECH AR R — RO M RTECE 3 i 1. AR BSOS 1
k. XA BB A EEFR R n BYBERL 4n: M\ 3 ITIG, 1B R 3, 10, 5, 16, 8,4, 2, 1,
T LAECHL 3 BBERCH 8.

(a) HiEH— %L (R4S num_chain) |, G 70 846 18 10 IE B0 BERL
(b) #&th [90, 100] H, BRI AIIB 4L
( FEFFHL4 hwod 07 .cpp)

int num_chain(int n); // & RVEER T ki a4

%3] 4.8 5 _UHER], (HEESR A A A SR %L num_chain (FEFH44 hwe4d_e8.cpp )
int num_chain(int n); // A& %) g5 ikt Sk S

%3 4.9 5 R, FHiEIH 15 Fibonacci 24, FH7E £ pREH 15558 40 > Fibonacci 3. (FEF 44
hwe4_09.cpp)
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long fibo(int n);

$R31 410 ZE— M IEREL (RO R T A R 1, S EE . i 12 iR R
TH2,2,3. (FR: e S/ NREA 1, RIEER AL, 153805, BN R/NREE 1,
DACSHE, #4808 IH . Rt IHry s 0. R E R E i X e 25, AORAE. ) (BEFIRA
hwe4_010.cpp )

w BE, LE WwREREMATAREETL, b 120 FHBETH 2,3, WwfTEAN?

%31 411 R (Monte Carlo) J7ki1HEE T lA B / ? sin(e)de HERUE. (HoR: FIRRY
LTS S, B B S B IR 105 5 ) CRRFPIA, hwod_11. cpp)

43 412 WGTHURIE RN S0 E.  (FEFPIS hwed_12.cpp)

%3 413 HEEEL AT log,y, BEURS mylog, BERTEMAIXEET: (1) WA « Ay 19
(AT 0, WAL log y MOfiE: (2) WL y M, FILEATF 0, MR log,y HfE (EIES:

MIBREE N 2) 5 (3) AERFTEAIY = By MMEA TR W — MR G R, IRk E -1, (R
4% hwed _13.cpp)



Eh #HE

APFEZLNE:
o Yk
- — AR I LS AT
- —HEBEHAENAE R A IO
- — AR IR 5P A6 1
o YRR
- ZHEE2E X, B A
- YR
- ZHEE AR R B AL
- CHERMEAWI LR L
o BUHIENRESEL
- BRI TRAESL S (HAG S
- BB SEL A AR, Mkl %
o PR (FMBEH, CIEE )
- FAPEHRIERR
- AT HR A
- FAFHERAE — AHOC R
- TR R

K Carray ) - By —@ Y5 R 104 T RIS RUBR RO 56 4, RAEEA RIS RHE .

5.1 —4i5eH
o YRR AR A
RAARIRFGE K8 %[n] // FR—AKEHS n -4 (qE)
(1) ERARAA: B TR EBPEZE A,
(2) Han s RFH B A NAEH B B Hb il
(3) n MBI, 7T PR —FRIE, EAE R — M 1 IR
o —ERAH Y] H:
HM4[K] /) iE: T k B4E% 0 3| n-1

(1) ABEHEEIEIREN 5 BT R;

59
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(2) B ICRAENAT ALY SEA TN, BN A7 A bR S

(3) WA AR B AN AT (14 k.

£ FiR: R E RN TARRRAR, FUTRRFILZZNER!

Bl 5.1 —ZERd e,

(ex@5_array 01.cpp)

#include <iostream>
#include <cmath>
using namespace std;

int main()

{

int i, x[5];

0 N &N W W N =

for (i=0; i<5; i++)
x[i] = 2*i;
for (i=0; i<5; i++)
cout << "x[" << i << "]=" << x[1] << endl;

—_ e e
N W N = O v

return 0;

._.
n
-

s RETIDYRG xR

(ex05_array_02.cpp)

int n;

cout << "Input n: “;
cin << n;

int x[n];

NSRS R

— YRR ARG AL 2R W AT DL RIS I (e

1 int x[5]={9,2,4,6,8};

(1) 4T AR ALt ] IR E R K, RGESMRIE 4 i Eds A shif € B KR, i

int x[]={0,2,4,6,8};

) ATLAER M RIAG AL, BV ZGER U R I, W int x[5]={0,2,4};

(3) HECALE AT T8 orn e, WIBA WIR L ROTER HSHRIE N 0;

(4) PP, R B — A RIA, B, WIARERI IR 1L

T ORREAT R U AR, A Ak a4 28 B A !

T ERATF LA AL, N AR RA TS (B ERBIERI)

T 2 EHARREHAS I A XA
T EHAMBRNL 5 EHARE S XA

5.2 e
o “HERAMFEI: m AT n B



[ I e N N S

— =
PN = O 0

5.2 T HEKie .61 -

ERERE KEA[MI[0] // AR moxon e (K )

o U § IR 0 5 m — 1, j HOBUHE 0 5] — 1 |
 ERA[L[I] /) EETARRAR |

o AR RIITIE: SRATTTAE.
x[e][e]| x[e][1] | x[e][2] | x[1][e] | x[1][1] | x[1][2]

x[0] x[1]

9 FiB: A Cor P, S 3A T AR AE R B — 454 P48 AR B S48

o T HEBUHMIWIMGIL

(1) 2RI, AT LA IS — 4R R/ ((EASREAE g A ZE %)
int x[2][3]={1,3,5,2,6,10};
2 int x[1[31={1,3,5,2,6,10}; // Hvsd—24eégk ]

—

) "R IR A, el LR R0 ta il

int x[2][3]1={{1,3,5}, {2,6,10}};
2 int x[2][3]={{1}, {2,6}}; // Zkuinisik

—

o LM SRR . BT, WL R
SRR % 4[n1][n2][n3]...

il 5.2 5 n B Hilbere 25/ 542 1 1l 3Ry, Hrp (ex@5_array_hilb.cpp)

1

#include <iostream>
#include <cmath>
#tinclude <ctime>
using namespace std;

const int n = 1000; // 4EM% 43

int main()
{
clock_t teo, ti;
int i, j;
double H[n][n], x[n], y[nl;

http://math.ecnu.edu.cn/~jypan
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Fhvk Bl

= clock();
for (i=0; i<n; i++)
{

x[1]

y[i]
}

1.0; // % x WA
0.9; // %y WAk

for (i=0; i<n; i++)
for(j=0; j<n; j++)
H[i][j] = 1.0 / (i+j+1); // Hilbert 44

for(i=0; i<n; i++)
for(j=0; j<n; j++)
y[i] = y[i]+H[1][3]*x[J];

clock();

t1

<<
<<
<<

<< y[0@] << ", y[n-1]=" << y[n-1] << endl;
" << double(t1l-t@)/CLOCKS_PER_SEC << endl;

cout
cout
cout

"y[e]="
"Time:
endl;

cout
cout

<<
<<

"x[@]=" << x[@] << ", x[n-1]=" << x[n-1] << endl;

"H[@]=" << H[@][@] << ", H[n-1]=" << H[@][n-1] << endl;

return 0;

Bl e s 8

PRI KA R AL I, A PIAETE : (488 B U s L i e R
e A TR WS R R, S RMACR, REE#E T

5.3

1 |void my_swap(int a, int b)

{

int t a;

int main()
8 {
int x[2]={1,3};

my_swap(x[@], x[1]);

cout << "x[@]=" << x[@] << ", x[1]=" << x[1] << endl;

return 0;

}

MNA: B A E RS, il iR
MSLSHR R 44, A —3;
SARER RN —AEH], EIERB RIS

o [LipEE SEER, BPA% s K0 i 1 1 k.
(1) =

) L2555 RMET &S 7

Mg 2| 3L 5,
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O 00 N QN N R W N =

R R R R NN NN NN DN NN 2=
[ S I N R - S =) WV, B N U \C i e BN R S N N VA NS VR (SR e

O 0 N A N R W N =

— e e e
EONAS I SR )

(3) BAAAAE N RS R, AL R B L, (HA S M K.

Bl 5.3 AcH KA.

(ex@5_array_swap.cpp)

#tinclude <iostream»>
#include <cmath>
using namespace std;
const int n=3;

void my_swap(int a[n], int b[n])

{
int t, i;
for (i=0@; i<n; i++)
{
t = a[i]; a[i] = b[i]; b[i] = t;
}
}
int main()
{
int i;
int x[n]={1,2,3}, y[n]={2,4,6};
cout << "Before swap:\n";
for(i=0; i<n; i++)
cout << "X[" << i << "]=" << x[1] << "\t"
<< "y[M << i< "]=" << y[i] << "\n"g
my_swap(x,y); // AR R EEE L
cout << "After swap:\n";
for(i=0; i<n; i++)
cout << "x[" << i << "]=" << x[1] << "\t"
<< M"y[M o< i << "]=E" << y[i] << "\nYg
return 0;
}

Bl 5.4 A2 18 R Hhk, A B K

(ex@5_array_sizeof.cpp)

#include <iostream>
#include <cmath>
using namespace std;

const int n=3;

void my_swap(int a[n], int b[n])
{

cout << "sizeof(a) = " << sizeof(a) << endl; // WMHELERA 8, FAMMHKE

int t, i;
for (i=0; i<n; i++)
{
t = a[i]; a[i] = b[i]; b[i] = t;
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15 }
16 | }
17
18 | int main()
19 | {
20 int x[n]={1,2,3}, y[n]={2,4,6};
21 cout << "sizeof(x) = " << sizeof(x) << endl;
22 my_swap(x,y);
23 return 0;
24 | }
o JLE UM
- HIESHEE TR, M0 5 Gl R 24 RH &)
- NI RTENE, eS0T DIE UGS — 4 RN —4EEA T DA A, AR v] LA A TR
- WAIESBA R —LER RN, W HIN—ES, RSB SESEH KD, SiE w4
JRyE S
1 |void my_swap(int a[], int b[], int n); // TVlH®RKE, {2PHE5T Rk H
2 'void sum_col(double A[][n], double s[]); // EXZ#) n LT &
- BB I, HAs g 4.
Bl 5.5 THEHEFESSIBR (RETER) . (ex05_array_fun.cpp)
1 [#include <iostream>
2 [#include <cmath>
3 |#include <ctime>
4 |using namespace std;
5
6|const int m = 3, n = 4; // fEMEGHK, 2EFE
7
8 |[void sum_col(double A[][n], double s[]) // #tF4EM5|Fe, RAL G —Hed K
9 {
10 int i, j;
11 for(j=0; j<n; j++)
12 s[j]=0.0;
13
14 for(j=0; j<n; j++)
15 for(i=0; i<m; i++)
16 s[J] = s[3] + A[1][]];
17 | }
18
19 |int main()
20 | {
21 int i, j;
22 double H[m][n], s[n];
23
24 for(i=0; i<m; i++)
25 for(j=0; j<n; j++)
26 H[i][j] = 1.0 / (i+j+1); // Hilbert 4EM4
27
28 sum_col(H, s);
29
30 cout << "H[@][@]=" << H[@][0@] << ", H[@][n-1]=" << H[O@][n-1] << endl;
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31 cout << "s[@]=" << s[@] << ", s[n-1]=" << s[n-1] << endl;
32

33 return 0;

34 | }

5.4 PR CERTEEL)

AW EENG CIES P AT HINEI S, 75 Crr FIRFSE .

o TR TE CIR A, P A Rl I AR R S,
(1) FAFERLL \0” WEHARE (PR FFF R ERIRER ) 5
(2) XS S Fm 747 B W R AT IR AT, 25 A Shds s bR 7.
1| char str[5]={'m','a"','t',"'h','\@"'}; // OK, R#HA T4tk
2| char str[5]="math"; // OK, R#H TAr4s4L
3 char str[]="math"; // OK, A& TA1454L

str—>|m|a|t|h|\0|

£ FiE: FRETUARMER G FHARGKE, 25 E@Hm AR HME) RF, 22 L2
e Rk AR

o “EATHRIHI L, A R 2
(1) FITIEFRZEA b Fela gy U s, (B R s oo 2 SO A8, BV A7 R 45 bR A7
HITTATR 20, AT B 4l RObR 7 A5 S HL I T )78 e o i
(2) FIHTFAF R ARERE, A .
1 char str[20]="C++ and Matlab"; // FF&eaKZA 20, 2XE4 14 MFH
2 for(int i=@; i<20; i++) // &Adrd, R A LT

3 if (str[i]!='\0")
4 cout << str[i];
5 else

6 break;

—_

char str[20]="C++ and Matlab";
2| cout << str << endl; // EiRimrd, RAAHENIEBFE, AFBILFF L RAFES AL

£ FE: B FRHE TR FHBEARESH \0”

o FATHAHIA

cin >> str; /] BNEAFAEE, FERA S |
cin.getline(str,N,Z& % %&); // &iTmAN ‘

\

(1) cin.getline — MLEHIA LT (WTLAZEH), HEEA N — 1 SR 1L, silEHss
[ 5 RAF, 25 KA RABIEA.

http://math.ecnu.edu.cn/~jypan
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(2) 4R AT ATLLAN, B R \n', BIRATAT, BB A T4 b A
o HAANFLFIEIA
| ch=getchar(); // ch AFH %%
o TR (L3 cstring Ml cstdlib)
PRI P
strlen(str) KFFFER KR
strcat(dest,src) TR
strcpy(dest,src) TR A
strcmp(strl,str2) TP L
atoi(str) P FAF B i AR
atol(str) HFERF R AR long
atof(str) B AT R4 double
itoa(int,str,raidx) | $#5E P raidx B EUE R 4T 5

Zy EiR: TR[YARERNEFH S L TRERAETFF L.

strlen(str); // BEFHFE strl KE

strcmp(strl str2); // #FIRA i K
// % strl>str2 W&
strcpy(strl,str2);

strncpy(strl,str2,n);

strcat(stri,str2); // # str2 éﬁé\%{im@;\;fﬁﬁuéd strl ¥
strncat(strl,str2,n); // ¥ str2 895 HFm3E strl F, 2%

E—ANES, & stricstr2 NE
strncmp(strl,str2,n); // #F AP RE strl 4= str2 #9797 n AFAe9 R0

/] B str2 B9AIRAREHE] strl F (strl KETRRE

/] ¥ str2 498 n NFHAELHEF strl P, F n KT str2 ¥9KE,

At RAF)

%I n AFH

E—/ R4k, BENAE o

DT ostr2 BKE)

W 54 430 W -

1 int x;

2 |double y;

3 x=atoi("66"); // x=66, FiTH P AALLIEHT
4 |y=atof("14.5"); // y=14.5, FiF# + A4

EFERF AN

o C+ FAFKEM pREL (K3 cctype)

| &

HE | aX
—

=
isdigit | REHHT

| isdigit('3")

http://math.ecnu.edu.cn/~jypan
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isalpha | &% NFH isalpha('a")
isalnum | & TR BT isalnum('c")
islower | 25 /NG islower('b")
isupper | BB AKE isupper('B")
isspace | BTG N isspace(' ")
isprint | 2 AATHTEERT, WSk isprint('A")
isgraph | BT ATTHTENFERT, N Easks isgraph('a")
ispunct | BRFEECF SR RTATEN AT | ispunct('*")
iscntrl | 2 AEHIAT iscntrl('\n")
tolower | W REH# N/NE tolower('A")
toupper | B/NGHNKE toupper('a’)

& FR: A LN e AR RAEANTH AR T B.

o TATHBHIIETE: TS IMB AN, A SRR (i ASCI A 4%HR)

1
2
3
4
5
6

5.5

%3] 5.1 BWESIREE: HE—HE 21,20, ..

char x='2";

int y=x;

int z=x-'0";

cout << "x=" << x << endl; // x='2" ZFHF

cout << "y=" <<y << endl; // y=50 R, FpFH 2" # ASCIT
cout << "z=" << z << endl; // z=2 SREHK
AR

A TLHT2+ -+ Ty
mean =

n

s Ty FEIENIBRE R 227030 7€ LN

2

n
L (e —
) deviation = V/E:Z_l( i Hwan).

n—1

PG T, AR 100 DRENLAUR FEEL, A BN TR E P RMEN 22, 25K: (1) 95 P~ K%L: mean
M deviation, 4358 — MR B SEEFARAENR 225 (2) 76 E RBP4 — K E R 100 HYFE
PLAUKE FE A OCER MMEAE [—10,10] ), 28583 38 L 1 P pR SO T 58 L A (B AR o i 25
( FEFHL4 hwes_01.cpp)

double mean(double x[], int n);

double deviation(double x[], int n);

%43 5.2 FitEFEHIRE: FERFE, BEPLAE L 100 D 19 ZIEHEEL, GHE D50 s
( FEFFHL44 hwes_02.cpp)

%3] 53 REEUA: G5 R JTH AL FE main BRI BN 10 MIBEHLEOR

41, R LR R n . (R P EL44 hwes_e3.cpp)
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void reverse(int x[], int n);

%3] 5.4 MEPESRAR: iSRRI AP 5 YRR Z = X « Y. 16 ERE0P A RS 5 BradkE
BUEERE, JCRNTE 0 2] 9 Z R IEREL ARG THREEN TR, IR = MR . (BRIP4
hwo5_04.cpp )

const int N=5;
void matrix_prod(int X[N]J[N], int Y[N][N], int Z[N][N]);

%3 5.5 WRAMEMGLE: Ji'S KA R —AEE Ay MEITTE T AR (ERA AR/ IME, T o —
AN/ IMERY T AR), FE7E 3 SR BT ABKAL (34, 91, 85, 59,29, 93, 56, 12, 88, 72] i, & i Hidse/ VUK
HFHR. (RBP4 hwes_e5. cpp)

int findmin(int a[], int n); // B &5 P ET 4R

%3 5.6 BFEHARBNTITE: 55 K insert, SN HINEE: 4&E C 2N NEISHSEH) n A
B, AT RBP A — DR P insert pREL FEHA BB A S A B, PRIFR/DIY,
FER Rk th iR R (A AT RESE 2P AL R M5 TR . WERIT, DL (12,29, 34,56,
59,72,85,88,91,93] A, (FEFH4 hwe5_06.cpp)

int insert(int a[], int n, int x);

%431 5.7 FEMABRELE: S 100 DMEYIAE, 100 22A4. TP — KB A YRR R 1Y, 55—~
AR T A SEIAETOT; 28 A2 R BIRUR, S —AMEAE TG, B0 1 M EIE, B
KM B = A BIRE, IS =AEIETT R, B3R 2 A R BN TR SUE, BIJFE 195G H],
PIFTIT. MKIEIEHE, B 100 DA BIRURRESS 100 ASGEYAERIRSEL. [): T 2R 60
SERGX AR, A WRLEAEMAE I 17 SRR LS. (27 H44 hwe5_07.cpp)
(7 SEFH— R, PRAF AR AR SO U, AR — AR IR S O RO A1 4K,
WHZAEIRE T /Y. )

%43 5.8 HE/MERIGIE: M5 KL $RHH 4% "4 T o IMER AR (4, 5), WA 20 5 ME, W
RS —A> (rbri/) B9 RAR. FHLE T R0 PL—A> 8 FBEHLAERE GOTER N (-1, 1] FRAIEERL/
B0 S, e Br A R NSO M AR, (R hwes_e8. cpp )

void findmax2D(double A[M][N], int idx[2]); // TFirfifedc4l idx ¥

%3159 EMERAERE: o B, A 3 x 3 BT, 0 FoniEmedl b, 1 LR . X 9

001
RBE RS T — B 9 I BERIBCEROR, Hen |1 1 1| AR A —BEIRCR
000

001111000. BILATHEA 512 FOIRAS, LT 80T 0,1,2, ..., 511 RFERIARE. wERRF, £
NHPRIA—A 0 £ 511 Z A ECT, SRG7E 55 i AR PR AR (BRI 3 x 3 BISERE ) .
( FERHL4% hwes_09.cpp)
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void dec2binmatrix(int n, int A[M][M]);

%31 5.10 \BRE: /MUK EE IO 8 x 8 MBI, (A TA—> B 5 & A 2 Moy 311
25, B A 2R 7ER AT [F—SIAE— XM b SR, W Brg al Refdfig.
1 RN 25, 0 FoRAENE, HAR st — i

O O O O o o o =
O =, O O O o o o
O O O = O O O O
_ O O O O O o O
o O O O o o ~= O
O O O O = O O O
o O = O O O O O
o O O O o +H o O

( F2FHL4 hwes_10.cpp)

%431 5.1 EHEFER: HiEeREL Rt 1,2, ... n RS (n < 9) , FAETRECP LA n = 4 R, fi
A HEFI LS HED A4

void myperms(int a[], int m, int k);

ZHm, k FORAEAEE m 256 kK AMLE_ BT R T S, FE IS
PR ARVCK B TC R TR A B AT, AR5 MR TR T 2H, TG, HRIFERITE R
B — IR Ik, AR — N, frth BPRT. L n=3 A fsil:
(1) B 1 B RTE, SRS HES 2 3, 18 3HES): 123513 2. HESE G 1 ikl ok g, (55—
AR SRR T RS AR O — 2k )
(2) ¥ 2 BT (R —AITEsCHe ) |, RIS HES 1 2, fREIHES: 2 1 352 3 1. SRIEHF 2 JlIal
Joefs e (RIS NIA i se e Al — k)
(3) 3 EIEETE (BRI IcRH ) , RSEHES 2 1, 15 81HES: 32 153 1 2. 2854 3 el
kAL (BPSNIA B3 A — ) .
( FERPHL4 hwes_11.cpp)



ARPEEE P
o Wft-atg%t
- fH e85
- IREF S NFE
- FREHE X iR
- fRERS 4 (M) B
- FREHEA
- fRE S5
BET 5 RREL FREHE R RIS, HRERLRAL, 48 ] sRER 48 £
. Twﬁxzﬁ]ﬁﬁ\]ﬁ i
- BIASNAFHITE: new
- SIS NFEREIL: delete
- BB B S R
- TERIE pRA T B B AS A, 3R 17145 S R pR AR

EEtEE, FMFiEst, NPRAFICH B 2 mEt. @ dsst, 7L EHVI R RGNAE, IR
P PATRCR.
WA B

PAE RGOS A B, NI EE D P — 4, Bl AR S, 05 WK M TFtiL.

&y iR AAFPHT R, HHEF ARNETAHA AR AL,

6.1 fFEHSNLE
o J5EH]
ERARIRGE * 4R E L
(1) SERITRA: JoRVIE T 1 IR G IR S, IS S OIS B 3
(2) B SRHEEEREA 2 0] LR s
o SRR A S

(1) SEBCERAINTFHOAL: &% %
() IFREEEIFA MO () ERRRE): *4 4

70
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o FRETRIBIRLL: AR AR R, AT DURRIE.

1 int x;
2| dint * px = &x; // stk

£ FiR: A A AR, RAEF XS8R A4 B AT £

o FREFBA: LRt ERT, HARMEH LT rE
- 25484 0, NULL BifH N o/NULL #y% 2, 8 nulptr
- ZRARIDCHEC Y H AR S 0 ik
- [FIZRAR o — A G
- RAIDCHC AT SR HT S Hht (REX 7 ).

£ FR: A RIRAE A A8 4T R TTRBIEET, AR A BFEEEE, A1 R R4 & R A

ey k.
il 6.1 HE5HAYE L (ex@6_pointer 01.cpp)
1 |#include <iostream>
2 [#include <cmath>
3 |using namespace std;
4
5 int main()
61
7 int x;
8 int * px = &x;
9
10 X =5;
11 cout << "x WA AHEE: " << & << endl;
12 cout << "EAEEL: x=" << X << endl;
13 cout << "fEAIE4T: x=" << *px << endl;
14
15 *px = 3;
16 cout << "BEUE: x=" << x << endl;
17 return 0;
18 | }

Ay FER: LR, SAEF AR px A4 E x, Arox A px 89 B AR R, 240 R AL L B AR £49
HAEEA -

® Tips: AAZTE 7R T X 1) BE4;2) AARL, B4 RARET —HTREEHF
o void RAIMFEEN
void * 84t %

(1) void ZERIMFRET AT IAF AR TS BY AR R i ik, IR B pcoh T REE ST ol BLIE $T;
(2) AACVFEREM void FEEHI R H AR 4




00 N &\ W W N =

R T T e T S Sy S
[= N e NV I NS U S e = =]

72 LAYk
(3) Wit BB, A AT LIV void ZEAMEE ) HFRAT4.
1 int x;
2| int * px;
3| void * pv;
4 pv = &x; // OK, void A IR4tHEmERNEF
5| px = (int *)pv; // OK, 1£A void 7 I54ALAT & Bidh) KA 453

& GER: BT A4 R R L A WA BB, RAUE B he il 2 FA9 e (RBP4 A G 091H), T F
Rl 3 F oy R AR XA (BG40 BB KRRV, TN RE Rk EA AT F 6918 (AR B
AR—% =3t H£0).

il 6.2 FEEFISALE PIfEHLIE (ex@6_pointer _02.cpp)

#include <iostream>
#include <cmath>
using namespace std;

int main()

{
float a = 2.7183;

cout << "*&a : " << *&a << endl;

cout << "int(a) : " << int(a) << endl;

cout << " *(int *)& : " << *(int *)&a << endl;
void * p = nullptr;

p = &a;

// cout << "*p: " << *p << endl; // ERROR

cout << "*¥(float *)p : " << *(float *)p << endl;

return 0;

i AR B

‘ const EAAFIASF * 54t 8

(1) #8510 F R AU const A

(2) IXH const FRAE THRENITIX QIR TE, B Absx RIEH &, A S SRR W

(3) AAVFEAE const X G HHEIRES 15 ) BB AR B, RIS 180 75 A58 41t al LU 1) 35 1 22 i
(4) AN FRVERE TS 1) 5 AR FRAE SO AR X R A, BRIV P 1] A RA

1 const int a = 3;

int b = 5;

const int * cpa = &a; // OK
*cpa = 5; // ERROR

s| «cpa = &b; // OK

NS I S
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6‘ *cpa = 9; // ERROR ‘
70 b=9; // oK |

o WEAREN, MR IR SRR S IEARRIE L

‘ EAAFIRAF * const 54+ 4

|
1 int a = 3, b = 5; ‘
2| int * const pa = &a; // OK ‘
3| pa = &b; // ERROR ‘

o R IR AR

const EAAFIRHA * const F54H %

)

N

(1) $EEASEARR G, WA R R IZSEEHE SO HAR X R0 A.
o JREMAARIZIR: TR BT LUM B s B B AT Insis 5, is S S48 SRR BV OC, il IS
pEERE D
1 int x[5] {0,1,2,3,4};
2 int * px = &x[0]; // px 5@ x[0]
cout << *px << endl; // #rd x[0] #9fh
cout << *(px+1) << endl; // #ried x[1] 14
pX = px + 2; // px EA4EwE x[2]

.

N W

TRETRUA: AR A B A
(1) fREHA R

RRRRE * B4 2 [n]

Bl 6.3 FH%EHEAl (ex06_pointer_array.cpp)

#tinclude <iostream>
#include <iomanip>
using namespace std;

int main()
{
int A[3][4]={{@,2,4,8}, {1:315:7}: {213)5)8}};
int *pa[3]={A[@],A[1],A[2]};
int i, j;

(o I e N B N S S

—_—
- O \O

for(i=0; i<3; i++)
{
for(j=0; j<4; j++)
cout << *(pa[i]+j) << " ";
cout << endl;

}

e e
() WAV R NEES U S

http://math.ecnu.edu.cn/~jypan
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17 return 0;
18 |}

6.2 fireH—4isi

TE Cor 1, SR SR RO i TR DCRAE AT ORI SEAT LAY, DRI AR B T LI 5

E AL PR SO,

o SUHEETTR PRI
(1) B2 5 T
2) B SIREHE
(3) fREHSHRiTHEES
(4) T4 SEHIES.

(ex@6_pointer_array 01.cpp)

Bl 6.4 4555 —4EEd: 5 HEE TR IR IT .
1 |#include <iostream>
2 |#include <cmath>
3 |lusing namespace std;
4
5 |int main()
61
7 const int n = 5;
8 int a[n] = {e,2,4,6,8};
9
10 /] HB—FrHr X HKELE T
11 cout << "H—HMHF X KMALE TR \n" ;
12 for (int i=@; i<n; i++)
13 cout << a[i] << ",";
14 cout << "\n\n" ;
15
16 /] B Ay X AL EAER
17 cout << "H_FF X RELEIAHEE: \n"
18 for (int i=0; i<n; i++)
19 cout << *(a+i) << ",";
20 cout << "\n\n" ;
21
2 /] HEAF X A R4TE R
23 cout << "H=AHF X FA: \n" ;
24 for (int *pa=a; pa<a+n; pa++)
25 cout << *pa << ",";
26 cout << "\n\n" ;
27
28 /] Fvaftay X 4t L HmEH
29 cout << "HEHMF X A (=): \n" ;
30 for (int *pa=a, i=0; i<n; i++)
31 cout << pa[i] << "," ;
32 cout << "\n\n" ;
33
34 return 0;
35 | }
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3 EIR: B L RAHM AL, SRELHAAELE XTI, FXT—AF B4

N W R N =

int a[]={®,2,4,8};

int * pa = a; // OK, #B &R EFHAGFHI, B pa=&a[0]
*pa = 3; // OK, F#MT a[0]=3

*(pa+2) = 5; // OK, M T a[2]=5

*(a+2) = 5; // OK, ¥# T a[2]=5

*(pa++) = 3; // OK, M T a[0]=3; pa = pa+l;

*(a++) = 3; // ERROR! afXi#a@yk, 2T %164

o /NG —HERIH a[n] 5184f pa=a

6.3

(1) —4E$i 4 a Rdbhb i, Jd 4 a 5 &a[0] S5

(2) a+if& a[i] AYdtdl, a[i] 5 *(a+i) &M

(3) #rfakl pa fEAEIE AL a (i Hudik, ) *(pa+i) 5 pa[i] %M

(4) BATTEMN ARV Iy 2t S Fe ik 2E 1 71

(5) F&EFHIME AT LARART s, RIAT LTS ARG R, 3 H8 515 I B0 i 6 28 38 Jin R 1
(6) B4 53T AR T, (HASREAE;

(7) pa++ 8¢ ++pa Gk, H a++ AEE;

a[i] <=> pa[i] <=> *(pa+i) <=> *(a+i)

(e

o 1 Co+ P, “HERALRARATAARA, 1] LAFRAR y o — e 41 K.

B AR 2 x 3 BEERE, teln int A[2][3]1={{1,2,3},{7,8,9}}; XM A fE 1T

AT L Un T -
A[e] - Aee Ael AOZ
A
_l: A[1] — Ay Ay Ag

Ale][e]|A[e][1] |A[e][2]|A[1][e] A[1][1] A[1][2]

Ale] (55—47aYEbL) A[1] (BB1TRVEbhL)

A[e], A[1] BRHLFRAITHA

o iln) " YEBH 1 oC R AT LI I B 4 AR EHE A HE T
o XIF YA A, AR AL A[O] HREEAL B Mk, H T E AR A X SR

(1) A[0] & —4E¥idH 4, AR M2t T8EH Ale] WE TR, B *A[e] 5 A[e]1[e] %51/
(2) AR YR, BRI EREILR, MERITRAE 484l (RIfT8E) , ik *A 5
A[e] FEth. T35k, ERAREHSIALE “77 , FrlL A+ XPAESE 1 MR, B AL4].
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*A[0] <€——> A[@][0] A €——> A[0]
*(A[0]+1) €—> A[0][1] *(A+1l) €——> A[1]

1 int A[2][3]={{1,2,3},{7,8,9}};
2| int * p = A[@]; // OK, p #5m A[e][e]
3/ int * p = A; // ERROR! p REEIFE—NMNEARGEANT T, RELE=E

o JREHS THERUH: BRE pa=gA[e][0], N

A[i][J] <=> *(patn*i+j) // EE n & A I

Bl 6.5 F8%E5 —HER A 2441, (ex@6_pointer_array_2D.cpp)
1 |#include <iostream>
2 |#include <iomanip>
3 |using namespace std;
4
5 |const int n = 5;
6
7 |int main()
8 |{
9 int A[n][n];
10 int i, j;
11
12 for(i=0; i<n; i++)
13 for(j=0; j<n; j++)
14 A[1][3] = i+];
15
16 cout << "fERAHKLAL: \n";
17 for(i=0; i<n; i++)
18 {
19 for(j=0; j<n; j++)
20 cout << setw(3) << A[i][]];
21 cout << endl;
22 }
23
24 cout << "fELAIEA: \n" ;
25 int *pa = &A[0@][0];
26 for(i=0; i<n; i++)
27 {
28 for(j=0; j<n; j++)
29 cout << setw(3) << *(pa+n*i+j);
30 cout << endl;
31 }
32
33 return 0;
34 | }
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6.4

RS Rt

6.4.1 friaEt

o TTIRET, WARHR 0] —4ERUA AR B A—ZEREH AR FAAE, B —HER B A — R

O 0 N A N AR W N =

(SR SR ST S S HN SHN SR I S S S e e e e e e
S O 0N AN R W RN = O WY SN R W~ O

} EAAFRG (* 3942)[n]

- EX RN n i — 4R RS

1 int A[3][4];
2| int (*pA)[4] = A; // OK! EZZE L4846 XA, REF/R (*pA)[3]
30 ce. ...
4| for(int i=0; i<m; i++)
S
6 for (int j=@; j<n; j++)
7 cout << *(*(pA + i) + j );
cout << "\n";
9 '}
Bl 6.6 FriREtS AER A (ex06_pointer_row.cpp)

/] ATt =4
#include <iostream>
#include <iomanip>

using namespace std;

int main()
{
const int m=3, n=4;
int A[m][n]={{11,12,13,14}, {21,22,23,24}, {31,32,33,34}};
int (* pAl)[n] = A; // EF, XEZE n

cout << "f7¥84t: A = \n";
for (int i=0; i<m; i++)

{
for (int j=0; j<n; j++)
cout << setw(3) << *( *(pAl + i) + j );
cout << "\n";
}

cout << "#54tHdk4L: A = \n";

// int * pA2[m] = A; // ERROR!

int * pA2[m] = {A[@], A[1], A[2]}; // E%&, ZTZZ m
for (int i=@; i<m; i++)

{
for (int j=0; j<n; j++)
cout << setw(3) << *( *(pA2 + i) + j );
cout << "\n";
}

return 0;
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31 |}

6.4.2 T IsE
o URIRER: RINFREMOTRET
EAAFIRA ** 1544

- AR — AT R

1 int a = 3;
2 int *pa = &a;
3 int **ppa = &pa;

Bl 6.7 —ZAREFHI. (ex@6_pointer_pointer.cpp)
1 |#include <iostream>
2 |using namespace std;
3
4 [int main()
514
6 int a = 2024;
7 int *pa = &a;
8 int **ppa = &pa;
9
10 cout << "a = " << a << endl;
11 cout << "*pa = " << *pa << endl;
12 cout << "**ppa = " << *(*ppa) << endl;
13
14 return 0;
15 | }

£ IR B ERBEEN T AE TR, AR LM,

3 IR Ak, TR L H A4, FR L, C/Crs 155 RIRFIF4T RS, B —K

WA, AR BHEEH - 2T,

1Btk B B 2 R A5 4T

SKIRTF A P T2 2% 18l — R A5 4T Ao — B 4541,

1 int a = 2024;

2 int *pa = &a;

3 int **ppa = &pa;

4 int ***pppa = &ppa;

5 cout << a << ", " << *pa << "

" << **ppa << ", " << *¥**pppa << endl;

6.5 Hir5yIH
o FREF S5 HRX I




6.6 T8 PR

.79 .

(1) SRR, DA R, HAREBL
() S RE A&, A 51 H;

(3) SIHRELBAITIRE, MG FHARRESL B

(4) P R A R, e B

1 int a = 3;
2| int * pa = &a; // 354t
3| int & ra = a; // 3l

o SUHMIMEA: HRIZFEBLSAREIIA, HIE Oy W aH HLR ST 8 —, alpebh dom, AT g i Ak

[, 51 FE A BRI TE S, sREOR R B, i 4

LA AGAT, XA IR, Al A& Crr #3095k, AL
B RAE R 3 R a9 RHE R AL A 51 R, IR AE R R84 R 4541

# Eig: CiEET R
195 &k, i

6.6 REFSHREL

o FREHEN RALSHL
(1) $REHE Iy R BS R, DI Ty AL i i
(2) TEZ2 465, S A LU [FZE AR 5T st b

S DU 52 BLAG AT AE R 49 1)

(ex06_pointer_arguments.cpp)

W 6.8 IREHERILS : TUAEHCHIH 5/ NG,
1 |#include <iostream>
2 |#include <cmath>
3 |#include <iomanip>
4 |using namespace std;
5
6 |void split(double x, int * n, double * f)
7 14
8 *n o= int(x); // BUEHIRS
9 *f = x - *n; [/ DS
10 |}
11
12 |int main()
13 | {
14 double x, x2; // x2 G #3H
15 int x1; // x1 BaCEEER5
16
17 cout << "Input a double number: ";
18 cin >> x;
19
20 split(x, &x1, &x2);
21
22 cout << "EHIH: " << x1 << endl;
23 cout << "I " << x2 << endl;
24
25 return 0;
26 | }

(3) Al LAE i R R B bk ( REEEE )
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£ FiR: SRR E BB RFRIEH, FHRK. LI, o REKIBERE L A2, WT AR
15 AR 09 B bk, XARRE ST AR T 4K, 4R & AT R !

® Tips: 4o RAMIAZ K P RE B AR AG4T P86 69 3t F 094, W =T KA A 69 4541 5 A A
e w24

KT ERBEs
F A AT LR 2

int main(int argc, char* argv[])

X H arge RFEMAITEM BN (EIEGASAY), argv[ ] fAEGS1TTH M F455 8, Hr
argv[e] M H B A L.

o JREFRIPREL PREHIR A2 M hE SR 5, — IR
BPEEA * 2L (HAIE)
{
}

o fRIREATEET, R RS $t
(1) fERFriatTid R, AR 2 S A7 23 ), sRECEAE N AE o — e i 25 [l
(2) PR AT PR E A 25 8] P A I S
(3) FHRAFHOX A M A5 RIS 100 1% R A B
(4) PREREIE S

FIEER (* REIGA L) (BAIK)
(5) X B BRI R 2 51 2 -5 HA8 15 1 sR B ]

(6) PRELAABR T 2 BB B MBI A, b8 R IITE 2, IR MR A5 s
(7) ATRAGfe T pR B0 — ARG R RS

Bl 6.9 pRELFEEH. (ex@6_pointer_fun.cpp)

#tinclude <iostream>
#include <cmath>
#include <iomanip>
using namespace std;

int Ged(int x, int y) // A%
{
int z = x;
if (x>y)z=y; // B x Ay Fegmdi
for (int i=z; i»=1; i--)

S O 00 NN R W N~

—_
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11 if (x%i==0 && y%i==0) return i;
12|}

13

14 |int Lem(int x, int y) // s/ oE#

15 | {

16 for (int i=1; i<=x; i++)

17 if ( i*y % x == @) return i*y;

18 | }

19

20 |int main()

21 |4

22 int a, b;

23

2% int (* pf)(int, int); // & WS4t
25

26 cout << "Input a and b: ";

27 cin >> a >> b;

28

29 pf = Ged; // pf #H& &3 Ged

30 cout << "mRANAE: " << pf(a,b) << endl;
31

32 pf = Lem; // pf 5@ &4k Lem

33 cout << "mAaEE: " << pf(a,b) << endl;
34

35 return 0;

36 | }

6.7 FRAGIEBNAFSAC

GAERRFIBAT Z A, AREREHH VI AE L ThoT R M4, SRS B AR R A K2t W n] e T TR 9%,
AR W/ NECH, MIRTREANE . IO 5 2B 35 BC =S (1), SR T 0. Al ABEAT Cor 3451
FEA SIS NAF LTI k.
£ FR: HERFAT AHENENRT, KR TR E LA LA F 2 2REFILE ], R

FBEEP—AKBA, MR EBEAERT, REAEBET, INAEZAINFANSALEL Y

A
A.

o WIAERET

new F¥EEA;
new #k4B £ A (A14518);

px
px

(1) WU FHFAF RS a2 B 2 RUBI 1) N A2 (]
(2) A HE I, WK [F1i2Z NAEZS [ B9 B sk, RS 48 % px;
(3) A HIEARED, MR H @ B NULL.

o Bt new HIEIFEAGEIT

delete px;

(1) px WZE new EEEMIR [BIH.
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(2) i new HIIHMIAEEZS (] — 5l delete T TRk, W25 & RN TR EE.
[ ]

Dl —4Esh 5%

©
X
Il

new #3EEXA[n];
opx = new #BEA[n](); // LHBAIM 0
px = new HBER[n]{WMIIKY; // C++11 A LH

(1) n BB HE, AT USRS B el 3k, (H 2 HfE B E.
SR R

‘ delete[] px;

(ex@6_new_01.cpp)

5l 6.10 BIEE—ZEShASEAL.
1 |#include <iostream>
2 |[#include <cmath>
3 |using namespace std;
4
5 |int main()
6|1
7 int n=5;
8
9 int* pa = new int[n]();
10 int* pb = new int[n]{1,2,3,4,5}; // #4:4Lsl &, C++1137474
11
12 for(int i=0; i<n; i++)
13 cout << *(pa+i) << " ";
14 cout << endl << endl;
15
16 for(int i=0; i<n; i++)
17 cout << *(pb+i) << " ";
18 cout << endl;
19
20 delete[] pa;
21 delete[] pb;
22
23 return 0;
24 | }

o BIEAMBL 2 4Esh B8

px = new ##EEE[n1][n2]...[npl;
‘ delete[] px;

(1) n1 ] LUR BRI i sl Rk, B HERIE, n2, .. ., np MAUE T .
(2) S T TSIy e 53, SEPR e FHTAsk o ] — 2R 2R AR — A .
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Bl 6.11 A 0 — N IEREEL N, THRAT N SR e L. (exe6_new_82.cpp)

1 |#include <iostream>

2 |#include <cmath>

3 |using namespace std;

4

5|int * find_Nprime(int N);

6

7 |int main()

8 | {

9 int N;

10 cout << "Input N: "; cin >> N;
11

12 int *pa = find_Nprime(N);

13

14 cout << "IADEI" << N << "AMEHCH: \n";
15 for(int i=0; i<N; i++)

16 cout << *(pa+i) << " ";

17 cout << endl;

19 delete[] pa; // # Ak =N

20 return 0;
21 | }
22
23 |int * find_Nprime(int N)
24 | {
25 int *pa=new int[N]; // WifG4E= 14
26 int m=2, k=0, flag, i;
27 while (k<N)
28 {
29 flag=0;
30 for(i=0; i<k && *(pa+1)< sqrt(m); i++) // RERIELZ L HEZKET
31 if (n¥%pa[i] == @) {flag = 1; break;}
32
33 if(flag==0) { *(pa+k)=m; k++; }
34 m++;
35 }
36 return pa;
37 | }
Bl 6.12 BhAEH: 45U, 18It —4E e S (ex06_new_03_matrix.cpp/04/05)
1 |#include <iostream>
2 |using namespace std;
3
4 |void set_matrix(int * a, int n);
5 |void print_matrix(int * pa, int n);
6
7 |int main()
8 | {
9 int n=5;

int * pa = new int[n*n]; // YiF G ER, —44
// int * pa = new int[n][n]; // %eRA %KX, N n LARFE

—_ e
w o = O

set_matrix(pa, n);
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14 print_matrix(pa,n);

15

16 delete[] pa; // #3i4E =18
17 return 0;

18 | }

19

20 |void set_matrix(int * pa, int n)
21 | {

22 int 1i,7;

23 for(i=0; i<n; i++)

24 for(j=0; j<n; j++)

25 *(pa+i*n+j) = i+j+1;
26 | }

27

28 |void print_matrix(int * pa, int n)
29 | {

30 int i,7;

31 for(i=0; i<n; i++)

32 {

33 for(j=0; j<n; j++)

34 cout << *(pa+i*n+j) <<" ";
35 cout << endl;

36 }

37 | }

W REOR IR s (B 45 iR wiis X

(1) A=A B R A7 S 18] (KAL), 5 B kA% 138 25 B R K, Py 4508 e 500 R A 7 RERT
(2) FEBR B HERFA SIS A7 S 8] (BC), BOBR R BB 0 k. (28R, it
IR R TS 7 A ShAS A A BETE B s PR, 27 A s AP RN

6.8 WiHI: R BUR PR T

(UL PRAR 3 0T)

6.9 WiH: Gauss I LIERBLNEJifedl

(UL RAR 3 0T)

6.10 |-HLZR>]

431 6.1 G5 R SSHPTAS RO BEAS R A9 EL, Z0 i S AR SC L. B 2050 swap_ref Fi
swap_pointer, Jf1E 3= pREH AR BTN B0RT AR i, MBEEEIRSZR A, SRJ5 EATACH, IR sc
B JEEETESR A B, (F2F 4 hwee_e1.cpp)

void swap_ref(double & ra, double & rb);

void swap_pointer(double * pa, double * pb);
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43 6.2 HEMAN—YEEE o F1 b, Hoh o FRYEHRRICT I, T 0 AR THTHES. 1X58 o BT
AICEN, KT 0 5 k DAOCRHANTE k4 1 uRK 8, e

a =1[98,12,34,71,43, 54,28, 33,65,56], b= [10,30,50,80,100].
SR S5 AT ¢, o c[k]) R84l a PRTF blk] W/NTF bk + 1) RN (R
JFH44 hweé_082.cpp )

%3 6.3 BEIBIRE: A 17 AFS—B, 45 117, I\ 1 SITHEHEL, 3 3 5500 ST, —HE R 4,
HEERJG RE— A, gt s — A4S, (FIFH hwee_03.cpp)

%3 6.4 ZHHIEEHE: G5 REL B AR BRI ZIEREEE A TR an“100017 T
X i Rk 17, 76 pR8h H “11001100110011007 Wi, ( FEFHL4 hwee_04.cpp)

int bin2dec(const char * const str);

BT B — D P AR SCT, AR B TR iz (HERE ) s A5 o ek ki)

%3] 6.5 FRBALMIFE: M5 KL, WA FAF B 2B O, RIS A 3 P & I i
AR, AHIRJF AT IASTE], 40 “silent” F1 “listen” ZFAFFAAHSE, (H “baac” 55 “abec” A& (F2
JFHL4 hwee_05.cpp )

bool isAnagram(const char * const strl, const char * const str2);

($7i: T USSR P A5 s AT HERe, SR)EFHEEER )

3 6.6 5 REL SEIMAATT (FHF ) BEMPGES I, (155315 EEHAIIRA Ty, JH1E 3 sREL
M, B 2 = [3,5,8,11,23,39],y = [1,5,12,13,18,41,58,68] (FE/FH4 hwee_06.cpp )

void vec_merge(int * px, int m, int * py, int n, int * pz);

(TE: m Mo 052 = By BB, B IF)a AR IE 2 1)

%31 6.7 FRIET 100 DA FAHHERA p b, IR A0 A f s il p, AT 10 4
(7 HL4 hwee_07.cpp)
F—: B4 + Thris s
i BURA + 1REHE5E
F = F8E + 185 HBAL
%431 6.8 FEFEFRFR: A5 KA TP Z = X «Y, i X e R™P,Y € RPX", Z € R™7,
BORMHE R IEREEL m, p, n FRBESEIUE FEAASR.  (F2)7HU4% hwee_08.cpp)

void matrix_prod(double *X, double *Y, double *Z, int m, int p, int n);

31 6.9 'S REL, SEIUFEMESREARIY Strassen S5, 75 32 pRECPAE B> o x n B BEA LR BSOHE R 14 7000 38
FLA 5 E A PR R T SAAICR. (THFERIETIE] ) | 40l no = 28,210 EFat. (47 ji%ﬁf@
T2 new SRHEFRE2S 0] ) (ZMEFRTATE AT RAXTSE KA n 170G, 0 n = 212214 45 ) (2
L4 hwee_09.cpp )
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void matrix_prod_strassen(double * px, double * py, double * pz, int n);

%3] 6.10 a5 BREL SEIORMGAME T RN Gauss 4221k, FH7E ERBCP I TR SRAFLM: R
Hzx =b, Hp

H = [hj] €R¥S, hy; = !

=—  4i=1,2,....8 b=1[1,1,...,1]".
Z] i+j71727.7 9~ )y~ [)) 7]

( FEFFHL44 hwee_10.cpp)

void GE(double A[n][n], double b[n], double x[n], int n);

%3] 6.11 4’5 B PR LM FRALAY FUETT Gauss iHZ5 3R, FHTE T eRECH IR SR ALty
FReH Ax = b, Hp

0 1 1 ]
101 1
11011
a=| PEOL , b=[11,...,1]T e R%.
11011
11011
1101

- 110—8><8

( FERPHL4% hwee_11.cpp)

void GEPP(double * a, double * b, double * x, int n);



Bt EREAREL

AP EENE
o C+ FEAH A K
- R
- BRYAT

o CitiFEbHt: printf

- IR AT AR, BT, AR
o CIEFMEE

- FTHAF: Fopen, SXHFHEER, SCAEZERY, STH 5K

- BB, BIXAf: fscanf, fprintf, fputc, fputs

- B HZUHRISCH: fread, furite

- KPSt fclose

7.1 C++ AR AR 1/0) i

Cor+ A BRI g Ay a8y, Ho A S 2l s AR N 17O IS RSB

o B KRR N — DX R B S — DRSS W
(1) $EHC (52) = X R SRR, 1853450 “>>7
Q) A (5) : [ R s s, 284550 <<
(3) PRI NI A PRIE Co+ BRI T1Y;
(4) HHABELF ST, 7T LA S5 A% =
o L3 iostream HFE SCY IO A X4
cin  AREEAN (BEREF)
cout AREHrd (FRFR. ATPALE)
cerr AREAREMTE, RAL, LB
clog 5 cerr £, 1HLZF, b Xikarpmd

o HHERMSF (L3 iomanip)

BRIERY X

endl SEAIRATAE, FERIHTI CREZE o X i Y 28I A R e )
setw(n) BEEITE, AR R B I FERE, ) R A E
cout.width(n)

87
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FEYF A A

fixed ik i T =
scientific i 08 X th
setfill(c) W, ¢ Al DJBE AT, S8 N2 H#,
cout.fill(c) n setfill('*'), setfill('e")
setprecision(n) | ¥ &% 1A BEFE L

#1E fixed o scientific JE i, WIS E/INOIEL
left JEXT5F
right AR 5F (@ T30
showpoint W/ NEUS RIS (R BcA /NG 1)

£ 3Fi8: % setw A2 cout.width oh, R CHRAG —H A, ARG 2| ME LRI GH AL,

Bl 7.1 LR SRR A (ex07_setw _fill.cpp)

#include <iostream>
#include <cstdlib>
#include <iomanip>
using namespace std;

int main()

{

int A[3][3]1={{11,12,13},{21,22,23},{31,32,33}};

cout << "&£ setw \n";
for (int i=0; i<3; i++)

{
for (int j=0; j<3; j++)
cout << setw(4) << A[1][3]; // #HEfir L
cout << "\n";
}

cout << endl;

cout << "{£ A cout.width \n";
cout << setfill('*'); // &HHEHEALF, WTVAA cout.fill('*")

for (int i=@; i<3; i++)

{
for (int j=0; j<3; j++)
{
cout.width(4);
cout << A[i][F]; // #EEHrEEIL
}
cout << "\n";
}
return 0;




O 0 N AN AR W N =
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Bl 7.2 BEHFFRGM: NEG R SRR i A (ex07_setw _fill.cpp)

#include <iostream>
#include <cstdlib>
#include <iomanip>
using namespace std;

int main()

{
double x[3]={2.7182818, 31.416, 987000};

cout << "EEHRIFAHK \n";
cout << setprecision(4);
for (int i=0; i<3; i++)

cout << x[i] << ", ";
cout << endl << endl;

cout << "EEHKX: HAMmEDHE 6 £ \n";
cout << fixed; // ZEAX, FEMIFTAT@E setprecision(4)
for (int i=0; i<3; i++)

cout << x[i] << ", ";
cout << endl << endl;

cout << "R EKX.: KB DHEBELLHKL \n";
cout << fixed;

cout << setprecision(3);

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

cout << x[i] << ", ";
cout << endl << endl;

cout << "FHHBA: EKIEDHEBEILEH \n";

cout << scientific; // VA454000 X i

cout << setprecision(2); // I EEHRE 4 1%
for (int i=@; i<3; i++)

cout << x[1i] << ", ";

return 0;

7.2 CiERAEH

printf("#RI=HFHAE", MBLXEINEL); // FmELH cstdio

(1) #BIZFF R O Tl PR R FRE” | F P
() TR L% IEk, R A& U B AT AL Bt (U AF 2, Hopthnl i)

% FLag] [#r s I AT [ A B 1 XL 7
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printf("pi=|%-12.6f \n", pi)

LA % FFk 4_| ‘ |—> BRI

flag %lrg
l AL [\
xR MHRIEE | | et

+ S

1 int k=5; ‘
2 double a=3.14; ‘
3| printf("k=%d, a=%f\n", k, a); // SEFHEEREG G AR FHETE LT, |

o LRI AT

TR g | WA (RGHShik kg0
b AL o | /il

PEREC (Bl 0E ) s | TATH

FEREC MBS | /X | Nt

-~ | |Qa|n

o HWILINEEXFFF (kRS )

\b | iBJ5—H& \t | K ERAF
\f | g \\ | AT
\n | #f7 \" | BE|E
\r | [Z%E %% | AT

7.3 Cibks s

CiRFRA T LT IR R BRI RIS, REA SO e s, sl B s S A SO R, DAGE
SRS A B ) DA 5 A AR P A AT 2 A 4.

7.3.1  SCOROFTIFRIDGH]
A = (AR L ZUB ), STEPT LAG e SO SO itk il SC
SRS 4y = A58 (1) FTHSCHE, (2) FEA AR RIS ABRAE, (3) &P 31
o 1£ CIET ', i fopen FTJF 3¢

FILE * pf; // »A—/ALA4rda4t
pf=fopen(X# %, 17 X);
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(1) fopen #Z45%E M7 AT I XA, R Bl —ANSCPFEEE, Z 5 it nl DUl 2SR T 2E T A
(2) SCPHREF ST FILE A, S SCIF stdio. h g U —FRRFIR B ZE 2L,

(3) XfH4: Fd TATH, Al B%1E, Fopen H5 3TN I SCHF 5 SCIHEEE pf F02E fE—iE.

(@) FT1T73: 48 BEE Ty ARS8, BUEA

‘ rt. wt. at. rb. wb, ab. rt+. wt+. at+. rb+. wb+. ab+ ‘
CorAk, whB, +ARE, UhLA, bhitdl |

(5) A7 SCHEFTIF R, 3R [B148 0] SCEFROH8ET; 27T R0, AR [m—~2s $8 41 (NULL)
o UM

‘ fclose(pf);

(1) IEHRHAINEREE D 0; HI, 1R [M{E N o

7.3.2 SURSIHNES
o HYARI M fprintf

‘ fprintf(pf, "#XI&=HFHE", WELETHEK); // fprintf #9HEL printf £M

J

\

Bl 7.3 CifidE XS : SCAR S fprindd (ex07_fprintf.cpp)

#tinclude <iostream>
#tinclude <cstdio>
using namespace std;

int main()

{
double pi=3.1415926;
FILE * pf;

0 N QN N W N =

—
[=RN-}

pf = fopen("out_fprintf.txt","wt");
if(pf==NULL) // 40 CAF4TIF 2 & R
{ printf("ERROR: Can not open the file!\n"); exit(1); }

—_
N~

13 fprintf(pf,"pi=%-12.6f\n", pi); // BAZ| 4P
14 fclose(pf);

15

16 return 0;

17 | }

B RS fputc Al fputs

| fputc(c, pf); // BARAFH, ¢ REBAMFH, pf R |
| fputs(str, pf); // BAFHE, str AEFANTHEE, pf A4 |
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Bl 7.4 CiE LS SCARSUY: fpute, fputs (ex07_fputs.cpp)

(=T BN e A VAN >N GV NS

O 0 N AN AN W N =

#include <iostream>
#include <cstdio>
using namespace std;

int main()

{
FILE * pf;

char c="'A";
char str[]="Math ECNU";

pf = fopen("out_fput.txt","wt");
fputc(c,pf);

fputc('\n',pf);

fputs(str,pf);

fclose(pf);

return 0;

BESCAR S fscanf
fscanf(pf, "#XI=HFHE", WHINK); // EERE—MH5H T

- WSCPFP RS (FT DU R E Y s AT 7).

- WRJE BEBOSE RS, W DO AN B S A AT R, IF BBl i 5 —17.
- USRS EORE R DS S AT H B %1, A2 %F.

- USRS TEUA AT ER, R AZS M OSSR

Bl 7.5 CihFE XS : XA fscanf (ex07_fscanf.cpp)

#include <iostream>
#include <cstdio>
using namespace std;

int main()

{
double A[]={1.0/3, 1.0/6, 1.0/7, 1.0/9, 1.0/11};
int n=sizeof(A)/sizeof(A[0]);

[/ BALR KA

FILE * pf;

pf = fopen("out_fscanf.txt","wt");

for(int i=0; i<n; i++)
fprintf(pf,"%.6f\n", A[i]);

fclose(pf);

double x[n];
pf = fopen("out_fscanf.txt","rt");
for(int i=0; i<n; i++)

fscanf(pf, "%1f", x+i);
fclose(pf);
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22

23 for(int i=0; i<n; i++)

24 printf("x[%d]=%.6f\n", i, x[i]);
25

26 /] FHE

27 pf = fopen("out_fscanf.txt","wt");

28 fprintf(pf,"Hello Math\n");
29 fclose(pf);

30
31 char str[20];
32 pf = fopen("out_fscanf.txt","rt");

33 fscanf(pf, "%s", str); // # 8 lSH A4 RAF
34 fclose(pf);

35

36 cout << str << endl;
37

38 return 0;

39 | }

o AR fgetc il fgets

c = fgetc(pf); // IIHHEFCEAFIF, B4
fgets(str, n, pf); // AXHERFHE, KL str, RLER n-1 AFH

7.3.3  HERSCIENEES
o 5 kIS
fwrite(buffer, size, count, pf);
¥ count MK size WESEHRE AF| pf $8 X, buffer X SEBdE 1 E ikl (7]

PR B )
o kRIS

fread(buffer, size, count, pf);

M pf AR 1A SRR count MK size HYIELEEUNE, buffer A7 HUIX LE R Y B ik (AT
P e sl 214 )

Bl 7.6 CiEE XIS — i St (ex@7_fwrite_fread.cpp)

#include <iostream>
#include <cstdlib>
#include <cstdio>
#include <iomanip>
using namespace std;

int main()

{

(R N B« N V2 B N GV SRR

int A[3][3]1={{11,12,13},{21,22,23},{31,32,33}};

—_
—_ o

FILE * pf;
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12
13 pf = fopen("datal.dat","wb"); // Bt
14 fwrite(A,sizeof(int),9, pf); // LTV 5 fwrite(A,sizeof(A),1, pf);
15 fclose(pf);

16

17 pf = fopen("datal.dat","rb"); // i 4F
18 int B[3][3];

19 fread(B,sizeof(int),9, pf);

20 fclose(pf);

21

22 cout << "A=\n";

23 for (int i=0; i<3; i++)

24 {

25 for (int j=0; j<3; j++)

2 cout << setw(4) << A[il[j];

27 cout << "\n";

28 }

29

30 cout << "B=\n";

31 for (int i=0; i<3; i++)

32 {

33 for (int j=0; j<3; j++)

34 cout << setw(4) << B[i][]];

35 cout << "\n";

36 }

37

38 return 0;

39 | }

7.3.4 HAWSCIENE

SCHFT IR, BRI AT IR R E A 5. A B ] BE T 2 b () 34 b e OSOE, I 7 ZE
TT—Le i R ERAE.
o fseek AJ MG RFEA ABAE X1 SC 14

fseek(pf, offset, whence);

(1) pf BI85, offset BT (FXTT whence, L5 R 8ifi, KM long, 7] 1F Al f71)
(2) whence J&v &, BUEH

SEEK_SET: XTI 3k

SEEK_CUR : 4R &

SEEK_END : UK

1‘ fseek(pf, OL, SEEK_SET); // ZAxZE|LAFIFk ‘
| fseek(pf, 16L, SEEK_SET); // ®An3|5th4 10 A5 4 |
| fseek(pf, -2L, SEEK_CUR); // M4iTBE4 2 A5 |
\ \

fseek(pf, -10L, SEEK_END); // ZAzZ|UAFRRZ|NF 10 ASF 74

o ftell iR Al i &, BIFEE5 SO Sk Y7o 5, AR A,
long int ftell(FILE * pf);
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o feof HIWHRERIE LA E.

int feof(FILE * pf);

Bl 7.7 CIETXMES: feof (ex07_feof_namelist.cpp)

#tinclude <iostream>
#tinclude <cstdio>

using namespace std;

int main()

{

0 NN N W N =

FILE * pf;
char str[20];

—_
- O O

pf = fopen("namelist.txt","rt"); // namelist.txt Hzit4, AL —4T
while(!feof(pf))
{

—_
BN

fscanf(pf, "%s", str);
cout << str << endl;

—_
[« NV,

}
fclose(pf);

—_ =
o oo

return 0;

[3*]
S
-

7.4 FHLER>]

%3 7.0 XBAXHES: A1 6 x 6 AR A, ooz R [0, 1] ZEIRBEHLSURE B4k, 45 )7 S8
T HEYfE:
(2) W HAHEREIE G AR —ASCA S out71 . txt Hi;
(b) K HE AR|—A 3k S data71.dat H;
(00 M3kt data71. dat Wz 12 MR (AU ) |, #—1> 2 x 6 IR B, IF4%
B fieA .
(4% hwe7_e1.cpp)

%3172 THEBICHRES: MR E T LR SRR P data72. dat, A SCHER T 60 4T
K (WURERE ), FIR—> 30 x 2 BORERE A, SRJEF HH R PR IE X5 A B —ASSCAR S out72. txt
. (RBP4 hwe7_02.cpp)

%373 WE—NEBYRAMEHFZM (JEHHEEI ) « 965 PR, 200l B AEIE A —1
BN A B 20, JRAE R o R X A sR B0 AR 2012112118 YA B2 . (2
FHL44 hwe7_e3.cpp)

int sum_loop(long x);

int sum_recursion(long x);
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%3] 7.4 SMAFRIZE: JE R A2 a(z) F1b(z) TR c(z) = a(z) = b(z)
(@) ZIAHHRZBIRAREAREFIR, N a(x) = 223 — 62 4+ 1 RERIEL A [2,0, —6,1];
(b) PRERIY UL T T, HoAr pa, pb 43R4 WAL o F1 b AU4EEE, X H o F1 b ZPANEAL, 405
RN 25 a(z) F b(x); pc IR ML ¢ BIF8%Er, XHEE ¢ REZTK c(x); m I n 5351
SR o RN b AU BES
(o) FEFeRE, AR BT N A 2R a(z) = 223 —62+1, b(2) = 32+ 2.
(FPHL4 hwe7_e4.cpp)

void ploy prod(double *pa, double *pb, double *pc, int m, int n);



2
&

EI\ HIFEERHE C

AYFFEZ ML

o HEFEHET
fhASER
A AR HEFP
ERIZk: 352
PRIEHEF

HEFP 2NN 0 AT B —BlAE, LR R —4 “F” BRIy BT 1A
HERF SRS T SEBUHE 1077k, RAHRURL P AR SR ARA Z —, — MEFRRRE R LI R

RATTTIA.

8.1 5l=

o FUAVHN I ZAEER

(1) MEERE (855, SR B n MBS, —BokUd, AR RREMERERE O(nlogn),

ZEHIMERERE O(n?), MIEALAIMERER O(n).
) ZEEHRE: A BT R Pl 5 A T B,
o TRAEHEFE % MFHBURLERT IS FX P

RS1 wRHAH KNI LA

ik | SPSUMIRISEAE | RS A | r S | A | Rtk
WY | 0(n?) | o(n?) o) o) AFasE
HAHT | O(n?) o) | O(n) o) faE
BT | O(nlog?n) | O(n?) | O(nlogn) o) FRasE
FHEE | O(n?) o) | O(n) o) fase
PHHET | O(nlogn) O(n?) O(nlogn) O(nlogn) | AkaE
HEHEIT O(nlogn) O(nlogn) O(nlogn) o(1) FRa
Y | O(nlogn) | O(nlogn) | O(nlogn) | O(n) R
EIBIEHETY | O(nlogn) O(n?) O(nlogn) O(n) FasE
HHY | O(n- k) [ O(n k) [ O(n- k) O+ k) | B

97
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W | O+ k) | o(n?) o) Om+k) | HaE
Y | O+ k) | O(n+k) | O(n+ k) otk | B

AU EZN G LA P ILEHITRE: Y, AT, f/~ iy, BHHEY, Pudiey.
AP BUE S B4 T AN B KHEFP

8.2 WEFHHHF

WA WA R NVAR R, JEAS AR SR B/ M, B 528 — L B TR A T 55, ARG R

MFFIEE L Eid R, BEE 4

8.1 EHFHER. (sort_selection/selection1@0000.cpp/sort_selection.m)

#include <iostream>
#include <cstdlib>
#include <iomanip>
#include <cstdio>
using namespace std;

int findmin(int * px, int n) // FEBRIMETENIZE
{
int idx=0, xmin=*px;
for (int i=1; i<n; i++)
if (*(px+i)<xmin)
{ xmin = *(px+i); idx=1i; }

return idx;
¥
void sort_min(int * px, int n) // &&EHAF
{

int idx, t;

for(int k=0; k<n-1; k++)
{
idx = Findmin(px+k,n-k); // 4% A4S0 060 S MEA LT fE 45 F
if (idx!=0)
{ t=px[k]; px[k]=px[k+idx]; px[k+idx]=t; } // =%
}
}
int main()
{

int x[]={2, 8, 3, 12, 5, 20, 7, 14, 5, 16};
int n, 1i;

n = sizeof(x)/sizeof(x[0]); // FKILHIE/ 4L
cout << "x=\n"; // b RiEHIE
for(i=0;i<n;i++) cout << setw(3) << x[i];

cout << endl << endl;

sort_min(x, n); // #A
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39

40 cout << "HEFE: \n"; // WHHEREER

41 for(i=0;i<n;i++) cout << setw(3) << x[i];
42 cout << endl << endl;

43

44 return 0;

45 | }

8.3 AT

o HENHERF HYFEA LAY
(1) BescrrI & NOuR AP HEL 1, AEHESS k + 1 D OoR M, BHSm A SR 2 HEarm & 4
TR, HRHEAGREIN &+ 1 DICRA P I HEEA )T
() RJERIAFERERTTIEHER k + 2 0%
(3) DAL, HEHESE P BT A LR A Ik,
o KHEA
(1) AR &+ 1 OeE i AR A A e P81 2
(2) M KRR S HAE UK AT IR, HRB IR — AR T ERILR N IE.
o fitl: "I RLEs LB S RS Rl N AT

f51 8.2 4 AHEF ) MATLAB SZ8 (sort_insert.m)

function x = Sort_Insert(x,n)
for k =1 : n-1
key = x(k+1); % HZIHEAMALE
i=Kk;
while (i > @ && x(i) > key)
x(i+1l) = x(i); % ¥a0@ k ALEPRT x(k+1) 9 IE®REH3)
i=1i-1;
end
x(i+1l) = key; % ¥ LA LEABANSENILE
end

S O 0 N QNN R W N =

—_

8.4 Ai/RilERe

FHIRHEFE XFRR “4i/NEEHET” ( Diminishing Increment Sort ) , B D. Shell F 1959 4F4&H, & XT
3 AHET () k.

o JLALIFE
(1) BRI G R (gap ) 2 BJLADT A, XX LSTR85 T AHER
(2) Wi/ N, - REDSF IR T R SR, IEX AT o3 T AH Y
(3) MG 1 I, FIPAHUEEEATH, TP C S RAE 7 1, It R 8o i b orn
Bl AT LA 5e O AN S i HEY
o MR AT IEITRIAR P T, SRR .
o HiHE (gap) MYBEHC WIURTE VTN n/2, SRJG AW .
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%1 8.3 F5/RHEFFH) MATLAB 280

(sort_shell/shell comp.m)

function x = Sort_Shell(x,n)
gap = floor(n/2); % ¥ MALAKE M —F T4, FRBAD—F
while gap > ©
for k = gap +1 : n
key = x(k); % HEZIHEAHTE
i = k-gap; % *—403F A stept L ERATIHEANHEF
while ( i > @ && x(i) > key)
x(i+gap) = x(i);
i=1- gap;
end
x(i+gap) = key; % F LA LEABASENILE
end
gap = floor(gap/2);
end

8.5 Hiuthy

o AR

(1) AE VI EHEF RS, ECBARBII P ICER, QR I R ) S k.

) AR Bk e, BRI LR E A, HEP AR,

(3) XATIEHI A T HAJE R MR JCR 2 th et 8“1 BB Y T

o HifER:

(1) B2 1 ADFIER 2 DICR AT HUAL, WPRATE KT IRE, WSS P 0, 750 A
) SRR 2 UK G5 3 DOUR BT, WEARATE R T, WIS p & i 07 &, 75 07 &

AR,

(3) ML, HRRGPIATCR HESE R 1. U — 48 B I R, XA Reas RS, ok

JLEHL T BT R —AE L

(4) XTHTH n — 1 DICEHTHR I B WHDT, 20005, X n — 1 DICR P BRI L e T

%1 MUE L.
(5) RFRIIAI n — 2 DICRIATH =50 B 1T
(6) AMCZHE, MPATE n — L B ML FS, HUP4i R,
o HiuHEF i

UERAEHEAE B W R A R A e, KBNS E 2 HEGF Y 1, XA F A T ) T

B AR, AT LD B RA AR
o BiuHER At — Ak

IBEAT 100 BB, AR 10 4B, ST 90 AARCHERF FE FLAS K FRTTI 10 4405, IR A7E
i VLR, U5 A S B BN T 10, LM 2 5 MR A B T i

3 IR, B U B Sk D B A B Al LA T

%l 8.4 EULHEF K MATLAB 281

(sort_bubble.m)

1 | function x = Sort_Bubble(x,n)
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for k =1 :n
flag = 0; % ATRZAGHFEZI MG LE
for i =1 : n-k
if x(i) > x(i+1)
flag = 1;
t = x(i); x(i) = x(i+1); x(i+1) = t;
end
end
if flag==0 % 4o RiX Rk XA LEEZLH, R AHER L
break;
end
end

8.6 Pty

PRIEHEFF JE H AR IR Z —, BRI R0 Z A I IR R i o+ LS B
AMBEGERE 5 S DAL 5 [l SR 368 VT SIR g ik 6 (] A, i o3k A T e 2 DA D Tt 1 .

o ARSIl T
(1) BEPLEE H A — D IC RV N EHERL (pivor) CIEH AR —ICR ) |, N5l 3R A bL A
BT, B I8 o E LR I3, AT A A ISR RO A T R AR N T T IR,
HIGHRTRERTHTEACR, (XN E 29147
(2) MU, FEATIX AN I P8 AT kit R, EEMFFPER. R IPEAE, ez )
o H—BRRMRLI: (BUEFEMERIIEN o, AR EZ 1 = 1)
(1) SEMNIEFAN A IR, AR — /N T o BOEG RG B80S SO i, B

HERCHTOLE N do;

(2) M iy AW E IR, AR — R T o I8, SR IEHAZE S SRS A, B UERL
HLE N i3

(3) M ig ZEWIBLEITIG, TEZEFRH SR — 1/ INT o VB ARG HZE S BRERC S B, TR MERL
B EH dys

(4) M ig WAL BTG, AR — DR T o B SRS RAZECS e i B, B MERR
LB is;

(5) AWrEZ L EI R, AP
£ FiR: FELE TARAR, mALRLERRY, A6 BEF ZR0T.
o Ja i IR:

(1) RFHEEAER T LEA BRI I 5 A 18 01751, 20 i o — A i ad
(2) AWrEE L Fad AR, i S

£y FiR: PR HEF LA R S B AR, de AL R, K N REA S B B R L 6 T R
Jp AR AN B2 R L R AR B 5T AR N .
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#il 8.5 P HET ) MATLAB SC3E

(sort_quick/quick_main.m)

function sort_quick(left,right)
global x

if left < right
mid = partition(left, right);
sort_quick(left, mid-1);
sort_quick(mid+1l, right);

end

function left = partition(left, right)
global x

pivot = x(left); % RAFTHAME—ALEAFTEAE
while (left < right)
% NG, EEFHRSFFRE-ADTERAAEGLE
while left<right && x(right) >= pivot
right = right - 1;
end
% FrX AP R L E AN A B AT 2R
if (left < right)
x(left) = x(right); left = left + 1;
end

% AT AR FH ST FRE AKX TFRALZTHLE
while left<right && x(left) < pivot
left = left + 1;
end
% XA R LR K FEA S FH
if (left < right)
x(right) = x(left); right = right - 1;
end
end
x(left) = pivot;
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8.7 JUTHlby

VAFHE R LA IR LI — B HEF RN, S miA Z A A — S LR .

o RUEHA AR BP0 AT, JHEE TSR C 2R e, T (S sl 2 Rk i
FUFER/NIRE & 5 BT (BPVAFF). 18 AR T 1 i I S

o FRARPIEEASRAE: 207 A IRT .
07 WURRE PSS 3 AT RS, BRI TS R 1 ASITER N IR, BT SR
S PR, ARG REATIRFERAE, B A7 L BRAE.

| 2|8l 3l12] 5 |20] 7 |[16
51\ 283 |12 5|20/l 7 |16

: 7 N e N

128 312 5 20 7 116
LN N /NN

2 8 3 12 5 20 7 16

N/ N/ N/ N

1218 312 5120 7 1|16
"é,‘ . e G 7

; 213|812 57116 /20

| 2 [3][5 |7 1[&][12]16][20

o Sl AR
(1) PSEHE— A ImE R, K S5 SR SE, ZEIH 7 R IR B Ak & 31 5 1 4.
(2) JdREE AT 2 SR 20 A 91, BV ES H A E 1 AT R Ik
(3) MKEER 1 W7 e8I iG, i 3 7 LR IH5F A 7 57571,
o PINFIFA R IH T
(1) BOEMIRER, WA A AT P AR A 00
) HWEMAEE I TR, ¥/ NMIITRIA RG2S 0] () o, s et 8 —107
B
() =X () TR ER, HBIFE R REATFIRE; WTHEHH © 2 ©)
4) ¥ —FHEI T A TR AR B G IR IR R LT EH T @)
(5) F&Itas il (AGIFE B ea) &3 R .
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%31 8.1 G5 pRAR, SEIL FRNHERE: 78 BRECP AR AL 15 /T 100 AREALIERELL, A & 2, R
JE VA FIHEY RO @ BEATHERY, AT AT 89 2. (FE/FHL44 hwes_o1.cpp)

void sort_insert(int * px, int n);

%43 8.2 WHERF H O FRHEE. (FEFEL4 hwes_02.cpp)

void sort_shell(int * px, int n);

%31 8.3 By ke iiftan) Biasr. (B4 hwes_e3.cpp)

void sort_bubble(int * px, int n);

%431 8.4 KHERF el WiEHEF. (FEFH4 hwes_e4.cpp)

void sort_quick(int * px, int left, int right);

%431 8.5 Y RRECEIAIEHEY . (FE/FHL4S hwes_e5. cpp)

void sort _merge(int px[], int tmp[], int idx_start, int idx_end);
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void merge(int px[], int tmp[], int idx_start, int idx_mid, int idx_end);

%31 8.6 PFINHEFE: i AHET T 2d FERARYCHKE BT R 1l A B RiT1H & HE ey e 910 vh. ZE S HRds A
SO, FRATTER I B AR UGHA T LU, Ry 1 BBk, FeATmT DR A& 4R i i ik
FEfATCRE N alk], FHd A XA [low, high], i€ m = (low + high) /2, A alk] < a[m], WHHIEE
AN [low, m — 1] (BI4 high =m —1) , &K [m + 1, high] (BI4 low = m + 1).
1, B3 low <= high ANAL, I high + 1 U R, 9’5 R S Em A, IR EE
BRACH LA & S, P8 FIHE R RO o« BEATHERY, JF R RS I . (R4 hwes_e6.cpp )

void sort_insert_binary(int* px, int n);
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o XRAEHRES L

o EXNS

o BTy R

9.1 ftZamiak 4

o &N T EDHb AR U A A AEE Y (5 ) DURENTZ MR,
o Hi: FEmCRS R AT F AT, FREARER AT K A R mliAs, AT KRR BRI 03 1 A 77 ).
o T AR IR
() HEMFEWEERATEE CBdE) F1h (RE) X4,
(2) JESHR M RS RS F B PRI TR, T,
(3) AL Z IR E .
o [HRTGELA EEAE: hhg . BB AORFEE.
- dhE AR/ FY) () ST, il X — 2 G i A ek B I A AR 2ot 2.
(1) T 50 MR B AR T Bt aAR, LU SE s A sl 4 1y
(2) MG B AT %
g Hk IS BSOS OSSR AE X B E )
105 (DIREHNE: ) « R IEANT GG [FIA T R sl Ty BERFAE.
(3) LML 2 (class)
- B BRI BRI (SIhRE) S A, B — A VLR IR, RO SRR
TR T AL &, PR 287, Bl AR 2 2R B R
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£y R HETUOERBRKEN L LN, FRALRBE AP AL TREKGEAMT, M RE
FAB IR O ARIB A R A PL AR, R 1] KA AR B

Bl 9.1 BB IR
o Fadhi%: hour, minute, second
o 1T hHh%: ShowTime(), SetTime()
o SUHLJyik: BHEhEE

/7 W £

class Clock

{

public: // #5750 6935 FIALR
void SetTime(int h, int m, int s);
void ShowTime();

private: // 3§ 6975 FIALIR
int hour, minute, second;
Y5 /7 SLAE oS RAE AR

S WV 0 NS R W N~

—

- GRIR: Cos $2ME THORHLE], FRVFRER R7E DR A RO PR O SR L, HEAT SRR SR
AL (RIS T 4 Js PE RV SO RE )

- B BRI TEARFZERIAR R b, RES). 78 C+ P, ZEMRM R H 22 (W2
TR ), B (MRS, RN ER ), KSR R BRaE.

9.2 ZHIN G IR
2R Cos BRI

o J B :
(1) RBUEZ ML (st BBt pFEAEE T, 58 it 2 R EhBE.
(2) ZEJE TN R QAR BT R FEARLLR, SR 2 HE A G AR5 RS, JE X R A R A

£ FR: ANERMEE LD, RES KRB L RALF A

o YR FE e W 5 A ]

class %%
{
public: // A
NHRR (Sh3RET)
private: // #H
FAA AR
protected: // t&R¥7
PR3P AR B
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\ }s \

o Ry
(1) BRI fiid S YR e
(2) REBR: iR FYHIT I REARAE
o G VIR E M (DRI FRFE ] )
(1) public (2. AMREEIT ) < ALAT SR sk H5CER il LA 1] 25 A 2B )R 1 ek 48
(2) private (FAF) « HAEHAZE Y R BUR G2 U5 R), AR B AMT R Ui RIEf R .
(3) protected (&%) : SEAA ML, K HIFE T AfR LT R i 52 AN ], B A I 1T 315 4 i
B
T o RIRA A7 B B, W £ private
T AR LT, EBCRRIER R E A FLH AR
T AN R XA AEATIN R 0, W) kA A

o TERE SR, AR V5] e 0 B T LA AR U B, BT 15 TR A FR 0 5 Bt vl A 220K H B,
A8 R R e — M i) e .

1| /] RE 7 E R 6 B T AR IR A L

2 |class Clock

34

4 public:

5 void SetTime(int h, int m, int s);
6 private:

7 int hour, minute, second;

8 public:

9 void ShowTime();

10 };

T — AR K AL A% R AR AT @, AR T 5

T AREF T AR BB HORA, &R A9 BARE LT 2l L5030 2 3

T EFRA—AKE, HFRAAZNKSBRAE, M AREFRMIFEINLRM AL, PO EHK
¥, AAT Ak,

o XTGRIANEE: P IE, (M RDE AR AR ROR G AR i, RIX 5
ESR Y

1 Clock x; // B %
2 |Clock y, z;

(1) FEEXTRAYR RSN TFA LG 10 A0 i 2 A 95 3R
(2) MGRII S, RIRA R A, R W G2 i R AR O 2 i SR Bl 4E
(3) MR ki B AT 23 18] R TAF OO A 5
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(4) BREURTENTEh RS — 2R, R Sl Mg et A
(5) il AHH RIS G2 B 45 2
o XTGBT “." BAF

Ve

\ T E 4 HIERR S
\ SR RFBORR L (BHIE)

1 | Clock myclock; // #M*t% myclock

3 'myclock.ShowTime(); // R Ef[A]
4 \myclock.SetTime(16,10,28); // X EHf ]

(1) ZRA RS sREA] LT TR BT A 800 i A 5
(2) SMERERECABEVI M A LR,
o BT RRERINE X
(1) ATRAFEZE N A W A o B S (— s e ek ), 4

1

oSS S

o N &N W

9
10
11

(2) WAl AR NER R A, SRR AESINEE SO (i IS 2% ek %) |, 4n:

0 N W R W N

o

10
11
12
13
14

class Clock // BY4rZu4 %9

{
public: // #PER4Ea, AF A B
void SetTime(int h, int m, int s)
{ hour = h; minute = m; second = s; }
void ShowTime()
{ cout << hour << ":" << minute << ":"
private: //#H HAE R
int hour, minute, second;
¥

<< second << endl; }

class Clock // BH4rzuy 59

{
public: // sh3pEv, NA RN FHK
void setTime(int h, int m, int s);
void ShowTime();
private: // B HAER R
int hour, minute, second;
s

/] BEFEIPFE SRR FH
void Clock::setTime(int h, int m, int s)

{

hour = h; minute = m; second = s;

http://math.ecnu.edu.cn/~jypan
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15 | }
16
17 | /] AFEIPER RN 5
18 |void Clock: :ShowTime()
19 {
20 cout << hour << ":" << minute << ":" << second << endl;

21 |}

ENIESSE S

TESSINERE S 51 R i — I 22
AR K4 RH L (HBAIE)
{

}

- 5 R AR DX T BN SR A BRI IE S E S (PRI AT )

A FiR: MERRAKENABAENS L, IR LT ERE 2o £ G mA 2

RO B £ BB U, ARG A £SMER R L.

o HEM G/ HERXS
(1) VEFIBLGY eRARIS, . AR R AN IR TR X X 4%,
(2) A GUEAR VIR “HANR”
(3) TEMLEA R, FTRLVE RS T A B R FTA Rl o1, e e " #E7;
(4) AESCE PRECH, 5 B G R 3 PR AUS LI, IAZB ] " BRAEAT
(5) TESEBIRLG R, W] LBV R) 2 TS B AT X G A T
o ESF LI E
(1) 58 PR, BT R TE St mT DL A
(2) BT R BHIIE S B (R BEAE DS P P Wl SO, AN RETESR SN s SR B

/] ) FEIT AN B 1
class Clock

{
public:
void SetTime(int h=0, int m=@, int s=0);

N W R N =

s

o NERAL B BREL
(1) J8CER RS AT LASRE PR PR, 75 ] AR 7 R 5 P 5 3G B R i 505 5K
- a7 e BHE SO RO eR RO PRI B R AL
- AT FESEINIRE SOBLHT BRSO, I SCHE T inline
(2) P RR BT LA PR T4, S e, (0 S A RS R R (R ekl )

1‘class Clock
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2 {

3 public:

4 void ShowTime();

5 o oo

6 };

7

8 |inline void Clock::ShowTime() // AZFHK
9 |{ cout << hour << “:7 << minute << “:”

<< second << endl; }

Blo.2 A50%: M

(ex09_class_Clock_01.cpp)

1|// BFERE

2 |#include <iostream>

3 |#include <cstdlib>

4 |using namespace std;

5

6 |class Clock // B4y e 58

714

8 public: // sREFEEw, ANHR A S

9 void SetTime(int h=0, int m=0, int s=0);
10 void ShowTime();

11

12 private: // FaHHAER A

13 int hour, minute, second;

14 };

15

16 |void Clock::SetTime(int h, int m, int s)

17 | { hour = h; minute = m; second = s; }

18

19 | void Clock: :ShowTime()

20 | {

21 cout << hour << ":" << minute << ":" << second << endl;
22|}

23

24 | int main() // EZ&HK

25 | {

26 Clock myClock; // &3 3% myClock

27

28 cout << "First time: " << endl;

29 myClock.SetTime(); // A Ask 4 10% & B 1)
30 myClock.ShowTime(); // S &FIa]

31

32 cout << "Second time: " << endl;

33 myClock.setTime(16,10,28); // XKAAIA A 16:10:28
34 myClock.ShowTime(); // A

35

36 return 0;

37 | }

9.3 KynErk%L

o MFZRIIRIL: BIEERTG, BE R A .
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o M pRA: SUSTRGRIRIERTL, BRI BT G, X R il A e T I AR k.
o XRANEHIEE:
(1) HEENATZERE], AT (RS ) Bdlemint s
(2) wiaAt: A ShiE AR e B IR AR
o i R AU LA B
(1) FA1E PR Y BRI 5 S 24 BRART;
(2) 41 PR A R [BIEL, T AN B AT 2R [ 2 2
(3) i PREAE NS R AN X HRSE H Shi s
(4) BRAEFSE PR 4 TP B0 E SORISE BRI AR GE 2 1 S AR UM 1 R AR, T2 M R AT Dy 23
(i Clock() { }) . HANRIH/ A O T M k%L, IR GEAFHS B F 3 R %
(5) Haits eI AT LA IR R, TE 2 ] DAl R4 {6, ) DAEA T 25
(6) AN SR s eR BRI IR AR G AT 2N 5
o Fsd BN L RIS IS R A, RGCRARE VT ECIEIN A Zh BERATY 1 F 58 sRBOR P HR AR
4.

5193 ZEEXTG: Fi kAL (ex@9_class_Clock_02.cpp)

/] TR

#include <iostream>
#include <cstdlib>
using namespace std;

class Clock

{

0 NN N R W N =

public:
Clock(); // Rl A-egHd S 3k
Clock(int x, int y, int z); // W=/ #as 23
void ShowTime();

—
RN = O v

private:
int hour, minute, second;

—
B

};

/] AT A Ay S A
Clock: :Clock()
{ hour=0; minute=0; second=0; }

[ T N S O e S
— O Y 0 N AW

/] AT A A R R

22 |Clock::Clock(int x, int y, int z)

23 |{ hour=x; minute=y; second=z; }

24

25

26 |inline void Clock::ShowTime()

27 |{ cout << hour << ":" << minute << ":" << second << endl; }
28

29

30 |int main() // £ 5B

31 | {

VA TR R R S IR R A T
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32
33
34
35
36
37
38
39

9.4

Clock c1; // AARFHAEAGMHEIH I cl
Clock c2(16,12, 25); // AR Aey#ek & Homist c2

cout << "cl: "; cl.ShowTime();
cout << "c2: "; c2.ShowTime();

return 0;

TR R A A 09 A i R O AE AT Rt TR BN T
T o MY E R S AT AR A B b A, LA ks AT S AR R R SR A, M) B AL R B e ) 3

5, %o (ex@9_class_Clock_02II.cpp)
1 class Clock
2 A
3 public:
4 Clock(int x=10, int y=10, int z=10); // W A 4L
5
6 };
7

10 int main()

11 A

12 Clock c1; // OK

13 Clock c2(); // ERROR, 4A-3Rf& & fa0 K&/ 65
14

15 }

Sk T RR B

o XA LU R B 22K

A =T B N © YA VANNE NS VI (SR

Bl 9.4 55X XRAEN REI S 4L (ex@9_class_Point_©3.cpp)

#tinclude <iostream>
#tinclude <cstdlib>
using namespace std;

class Clock // BH4PZey 594
{
public: // #hERiEv, AR R S
Clock(int x, int y, int z);
Clock()
{ hour=0; minute=0; second=90;};
void SetTime(int h=0, int m=0, int s=0);
void ShowTime();

private: //#%H 35N
int hour, minute, second;

}s
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18 | // M I SR8 5L (B P 2 ae BT e ALK 5K 3L )
19 | Clock: :Clock(int x, int y, int z)
20 |{ hour=x; minute=y; second=z; }
21
22 |void Clock::SetTime(int h, int m, int s)
23 |{ hour=h; minute=m; second=s; }

24

25 |inline void Clock: :ShowTime()

26 |[{ cout << hour << ":" << minute << ":" << second << endl; }
27

28 | // S &% (7 Clock #9&FUR R )
29 |void printTime(Clock & c)

30 | {

31 cout << "The time is: ";
32 c.ShowTime();

33 | }

34

35 | /] E &K
36 |int main()

37 1 {

38 Clock c1(16,30,0); // FWx%

39

40 cout << "ABEBEAFZIAMJFORR: \n";
41 cl.ShowTime();

42

43 cout << "AFFAEA LA R HL \n";
44 printTime(cl);

45

46 return 0;

47 '}

o SHIMIEREL: & IRIRIIIE R HAE TR AN RINEE T R R,
o Sl s — B

class (%

{

public:
EH(EL & FB); [/ ARHkR, BEL

NN

PR SSEAPIN

KL EL(RL & XHL) /) AR RHG L
{ J¥k; }

(1) R & B S AU X R I 5
(2) ST i RS T LRSS R B X
o B IR PR RGEH SRR, R AN GRS e AR PR T AR e R R, MR
(1) TCIRJETAFAE I E S ey i R, e A2 R 3t R RS R AT AE Y, XS5 A 1 RSO T
) A AAFAE B E SO IR R WIAE A XS G 3t 75 0 ] P ke 2 Wt (A 1 bR K
(3) HAFAEI T A O R e i eR 0, WA LR LA B R 2R A i S i H 5k e
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—DXREWIRA T — A TSRS L R, A RWE )
- RETIE SR 2, PR BITIE 2 55285 S ([EEHR)
(4) A& LI 1 RIS (DIERTEBRAE ) IAT o, BRI — R GRS 75— DX R,
RIVEEAFAE T 1 SR S ey i R, (ELTA P AT SR e ot 2 Ay s R

£ FEIR: HE A RAE R RN R IR N, PR A A R AR AR R AR L4 5 sh—

AT REGFERR, AN ZIALHFELRT FERER st A PHBAANKERR x =
px, 3L px A4GE) x G A54t, MAE A H A% B b — At L B B, B P 69454t px T Z B 6918
A AF x oG, XEARATRNRAMBENER (FEE KMNAZB P4y px 2456 B F
X, mAAAF X) .

o MRAEHEREEH

o N e A R N

W W W NN NN NN NN NN = e e e e
PN = O 0O 00NN R W= O V0NN N W= OV

(1) RG] LANE R 185 e BRI 1 5% eR B B4
@) S¥EEL E‘#H» MRS G SR 08 =Fh: (e, 51 ifeid, bk fed
(3) N TIREBRFHITHCE, —BAFIL T, XRAVEN RS EOn, Rl e 8

B9.5 XTG4 K HIE kAL (ex@9_class_Point/PointII.cpp)

/] AR MR
#tinclude <iostream>
#tinclude <cstdlib>
using namespace std;

class Point // Point %) 7%
{
public: // #hERiEnm
Point(int a=0, int b=0) // MR
{ x=a; y=b; }
Point(const Point &); // A##Edd, wilA (EegF 31K EE@N2%)
int Getx() {return x;}

private: // RH 4
int x, y;

1

/] BR\ MR A
Point::Point(const Point & p)

{
X=p.X; Y=p.y;
cout << "B AN RMERHEPAA! " << endl;

}

// THAHH Point HE st &y Rk

void f(Point p)
{
cout << "x=" << p.Getx() << endl;
}
// BEMEA Point E T 6954
Point g()

{
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34 Point A(1,2);

35 return A;

36 | }

37

38 |int main() // =&

39 | {

40 Point A(4,5); // % —A %A

41

42 [/ H—: A A st B, AR BB MR
43 cout << "Point B(A): ";

44 Point B(A); // 2 Point B=A;

45 cout << "x=" << B.Getx() << endl << endl;
46

47 /] W= % B AEASMAGRA, AR AR MR
48 cout << "f(B): ";

49 f(B);

50 cout << endl;

51

52 [/ B RSLH My R HOR B R IRAL 5 64T

53 cout << "C=A: ";

54 Point C;

55 C = A; // WAL: ARHE G I HI MR

56 cout << "x=" << C.Getx() << endl << endl;
57

58 cout << "C=g(): ";

59 C=g(); // WMAE: AN BE 69 T HI M F 2L

60 cout << "x=" << C.Getx() << endl << endl;
61

62 return 0;

63|}

£ FER: RFORARE, AAARTEA RN, ERMEHEF SHAR. EH 5 RG] A R4,
W28 R A3 o S

9.5 [EHIER

o TERZHUHIT, BIBRF QT TG AR R4, (AT 0L, T AL T A — i e X
S, P K, 3o AT A PR 44 01 2.

i E%Xﬂ‘%%%fﬁ
520 [/ RS M B (S A ) |
EBREIIR); /] MBS ik

Blo.6 ZE5X 5% EAXS (ex@9_class_Point_@4.cpp)

#tinclude <iostream>
#tinclude <cstdlib>
using namespace std;

N N S I S

class Clock // BH4arsey o)

http://math.ecnu.edu.cn/~jypan
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{
public: // 4M3frEEv, NA KRR FHK
Clock() { hour=0; minute=0; second=0;};
Clock(int x, int y, int z);
void SetTime(int h=0, int m=0, int s=0);
void ShowTime();

private: //#H IR N
int hour, minute, second;

}s

/73T A RS (B RR 2 R B By ALK R 3L )
Clock::Clock(int x, int y, int z)
{ hour=x; minute=y; second=z; }

void Clock::SetTime(int h, int m, int s)
{ hour=h; minute=m; second=s; }

inline void Clock: :ShowTime()
{ cout << hour << ":" << minute <<

<< second << endl; }

/] ERHK
int main()
{
Clock c1, c2; // FW*T%
cout << "RarAH. " ;
cl = Clock(); // A£JATaF Ak i M F 4k
cl.ShowTime();

cout << "AWwARE. " ;
c2 = Clock(16,16,16); // 5k
c2.ShowTime();

return 0;

s AR A XS RN, (AN SR i R BTSSR A (B, — & 2 /M 5!




O 0 NN AN R W N =

L S Y N Y N N N S IS IS IS S RS R S G VRS VI S R S I ST S I SR NN SN S S S e e et e s e
0 N QNN W= O 0 00NN RN O N0 00NN R RN = O N0 0N NN RN = O
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9.6 JREXFZAM: Wrkity

B19.7 —BIEHFDK M ANE i, B 7 H o Bl — e i, R e
HIFEE. B M M 35 JEK, SRS 68 20 TEAEITK, B TERE 3 K,
VKA A A AR Tt A E AR s A

(ex09 class Circle.cpp)

/] 5 TARL—ANEH “RH” #E
/] BRI F12;

/] RFERR HHEAK, HHEER.
#tinclude <iostream>

#tinclude <cstdlib>

using namespace std;

const float pi=3.1415927; // #&H pi #9/4
const float pricel=35.0; // #Hizes 24
const float price2=20.0; // ididzfr

class Circle // ## £ Circle
{
public: // 4MER%Enm
Circle(float x) { r=x; } // #z &
float Circum(); // # 5 HEJE K
float Area(); // A E @R

private: // FH HAER A
float r;
s

/] & FEK
float Circle::Circum() // +FH %K

{
return 2*pi*r;
}
float Circle::Area() // it RA# @A
{
return pi*r*r;
}
int main () //E£&%
{

float x, y, z;

cout << "EANFHRAEFAIZ: " /) RTAPFEMANFZ
cin >> x;

Circle Pool(x); /7 DEc:
Circle PoolRim(x+3); // KA : #vkiieitid

/] FARALEAN S B
y = PoolRim.Circum()*pricel;

cout << "MHEZEM A " << y << endl;

/] A S

http://math.ecnu.edu.cn/~jypan
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49 z = (PoolRim.Area()-Pool.Area())*price2;
50 cout << "TEHGEMA: " << z << endl;
51
52 return 0;
53 | }
9.7 MLk

o Ml ek Bl TS0 PRI i — L8315 BT AR
o Hrtly R BU—BIE

~EA() { BRA Y

(1) HrAe R B R IR A AT “~7 A

(2) M R AT IR U, AT ZER HE 2R

(3) M AL RSP XS G A A7 S RIVRF 45 TR A Sl

(4) BTl BB AT AT 28K

(5) HBANTHRREL RSt A A m— TR R (R =S )

9.8 LHL&k>]

%3] 9.1 Rectangle 2%
Wit—"1%0 Rectangle W2 FRRFEIE, XA AfE:
o M4~ double BUELHE AL 51: width 1 height, 435 3/R T Fll e
o —MNARHTES MK K%L Rectangle (), FI TR B 4ETE: SERIEER A 1
o —MNHIESHIMIEE K%L Rectangle(double x, double y), FHTHIEETS & T B A FE Y
A
o N5 K%L void setwh(double, double), T B BAEIE 1 T 3 e
o N5 K%L double getw(), T 3RBURIE H v B
o 51 %k double geth(), FHTHRBUE TR 0y i i
o N5 %L double getArea(), i [AIAEHE ) THIFHR
o N 51 R4l double getPerimeter(), iR [BIAETEIKE K
SN, FFAE I R B I AN B Rectangle X4 R1 Al R2, Hodt R1 A9 FE RIS
531k 4 Fil 40, R2 I SE A 43000 R 3.5 Rl 35.9, JFAERr# LA th R1FI R2 MTEARAIRAEC. (RET
H4% hweo_e1.cpp)

%3] 9.2 Complex 2%
Beit—"1 44N Complex BY2E, FRm—MREL, XAO0FE:
o Wi double B AR B: x Fl y, 4355577 SCHR AN e 2
o K S M R%L: Complex(double x1, double y1), FHFBIEEHE & SR H
k1
o 5% double getx(), FHLSLH
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R RS double gety (), FRBUEER
o W U1PR%L void Display(), fEFr#e M — &%, 40 2+34, 4-5i

o N5 K%L double Abs (), iR [H]— N5 FR A

o J 57 BR%L Complex Minus(Complex &), iRFIYFTEI S8 EE =%

o .5 PR%L Complex Multiply(Complex &), iR [H12Y7i & 5 546 & B EU L
FIXANE, FHAE F R ECH I AN QPN R z1=1.4-2.31 fl z2=-3.5+2.71, JF7ESE
e HTE 21 OB, 21-22 B z1xz2 BE. (T EL4 hweo 02.cpp)

%3] 9.3 Integer 2K
BT—A% 0 Integer B2, FREEEL, X AHE:
o —int BIEHRALD: value, 43 HIHEMH
o — MBS HIMIE REL: Integer(int x), MZERERI4H1E value
o %5 K%L void Display(), #iii value HU{H
o RS int Getvalue(), &[] value FIMH
o LI PK%L bool Isprime(), FIWHETE HZREL
o 51 pR%L bool Isequal(int), HIWr5 4 rYEEBUE A HHSE
o iK% bool Isequal(Integer &), HIWIE®B S ER Integer XR A%
o D1 K%L Integer Add(Integer &), ZZFLHI™ Integer XTRAYMNEE
o R b BE%L Integer Add(Integer‘ &, int), SEF Integer X5 58 INE:
SEPLX AN, IR F R B A
(1) A% Integer X4 x, H value E’Jﬁjﬁ 2019, FIWTHIE T R ZEG
(2) ZORH A — B, ARG FIT x JE 15 51X RO 55
(3) GBI Integer X4 y, H value Jy 2109, HIWT x, y f& 1A
@) SARTE x 5y MR, x 598 119 FF, I 455
(FeP s hweo_e3.cpp)

Eln E{u S{n
E=¢ Evd

9:4



EHiF KESXFREM I

AP EE N
o KMAE
o fF2RHAER
o HELMIWIIHIL
o MG HRIMILGAL
BTV
o Stk SIA A
o XREATI]
o A EY “aR” AR
o MR AL
o MRAERSMG (K. K%
* RILKF
o fF2JERILKAR
o Mt 4%kt
o RITEREL. Aotk
o LHHY friend

10.1 ZREHA
o EHAEE: KT A WM ZAE I i EdE i b1, Un:

class Point // #% Point %

1

1
2
3
4
5
6 |class Line // #®A Line %
7
8
9

10 private:

11 Point P1, P2; // M F MR
12 float S; // 5@ 4H . i

13| };

121
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(1) FEREEZEA TG, a0 A2 B8 i b3 o0 & e 2R 4 (BN R 3T SR AL 5L), 454~
RN G008 1 S8 B sl .

(2) AR ALHE PR G2 R B KA IR A RIS E5 s i B 4R k.

o -GN TE PRE—BIE X

K4 R A (RAHIER) - AR ZEL(AEINE), A#SF2(RHINE), ...

{
FHAR (LB AR R AE L)

}

(1) PHRATR 1SRINR), NIRNR 2B 80NR), .7 B8 “HIEaHaIR" | ERTRX P 4
PEATRIEAAL, X LA ST A I s

(2) BR T A S HIMIIE RO, PR R R 3 e B

(3) s RS PP
- R BN AL G JE 0P W BRI UK 3 T AL ORG24 3 R G
- TR A FHAS S IR i R A

4) BBEBNRBPNSHT BB B2 ) | MRS RN 2

(5) A e pRI B RIS 44 1 R SR 52

Bl 10.1 ZKEEXSR: HAERMPIGRIL. (ex10_class_Line_@1.cpp)
1 |#include <iostream>
2 |#include <cmath>
3 |using namespace std;
4
5 |class Point // ##l% Point
64
7| public: // 4w
8 Point(float x1, float yl) { x=x1; y=yl; } // #i& 5%
9 float getx() {return x;} // 3EEATALAR
10 float gety() {return y;} // FRIHLir
11
12| private: //#H R
13 float x, y;
14| };
15
16 | class Line // #W% Line
17 1{
18| public: // #F¥f4Enm
19 Line(float x1, float yl1, float x2, float y2) : A(x1,yl), B(x2,y2) { }
20 float Length(); // A LEGKE
21
22| private: // A IE R
23 Point A, B;
2| };
25
26 | float Line::Length() // #HH&&EKE
27 |{
28 float xx, yy;
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29
30
31
32
33
34
35
36
37
38
39

10 Line(float x2, float y2): B(x2,y2) { } // A KA 4, BF A(0,0)
11| cee oo

12 };

xx = B.getx() - A.getx();
yy = B.gety() - A.gety();
return sqrt(xx*xx+yy*yy);
}
int main () // &%
{
Line AB(1,2,4,6);
cout << "HHEKE: " << AB.Length() << endl;
return 0;
}
& FiE:
Jm R AT SRR (B FH 2R A BB E) A A HT £, WA B AT
£ F.
1 | class Point
2 | {
3 public:
4 Point(float x1=0, float y1=0) { x=x1; y=yl; } // #E R HAHpsEE
SN S S0 86
6};
7 |class Line
8 | {
9 | public:

Ay NS RALTT VAL )i R SR R BEAT AR, A2 0 B R K 3T R B 69 R A TR A8

3% o H R T A A3 Bl (ARG A 3E S 2L

1 | class Point
2 [{
public:

Point(float x1=0, float y1=0) { x=x1; y=yl; } // #zE & H5H

¥

class Line
{
9 | public:

10 Line(float x1, float yl1, float x2, float y2)

11 { A=Point(x1,yl); B=Point(x2,y2); } // 1=Jadik AL
12 vee aan

13| };

A A
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o Bl LA TR RS BRI a1
(1) WG UHAEIRTE: ARERE, HAERItatl (NI igitntl, TNTEE ) ;
() TR SR P AT, W

Bl 10.2 K54 H R AL IR iHL. (ex10_class_const_ref.cpp)
1 |#include <iostream>
2 |#include <cmath>
3 |using namespace std;
4
5 |class Myclass
64
7 | public:
8 Myclass(int x, int y, int z);
9 void display();
10
11 private:
12 const int a;
13 int & b;
14 int c;
15| };
16
17 |[Myclass::Myclass(int x, int y, int z):a(x),b(y) { c = z; }
18
19 | void Myclass::display()
20 [{ cout << "a=" << a << ", b=" << b << ", c=" << c; }
21
22 |int main ()
23 | {
24 Myclass A(2,3,4);
25 cout << "A:"; A.display();
26
27 return 0;
28 | }

£ IR TR R A A B AL AT R R R

£y LBHAERR T AAEZBAABRA (ABRALT), LT AEMIET E T BA (A E5)
1 |Myclass::Myclass(int x, int y, int z):a(x),b(y),c(z) { } // OK

2 |Myclass::Myclass(int x, int y, int z):a(x),b(y),c=z { } // ERROR

3 |Myclass::Myclass(int x, int y, int z):a(x),b(y) { c(z); } // ERROR

o BIES|FAREME: (RFEF I A BFRFEHFIZE B XIS, MG B 5 6 FH a0, i 5%
PSS B, (HI24 A W] B P AR 2 FH B A X4, iX g0 anfey b 24 7
(1) AW AT T ARG | X R4, IR 2L T 5| AR, .
class B; // #T@5| A &
class A // FPAE A
{

public:
void f(B b); // A% A BEZAFE B 93T %

N N
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s

class B // FW£ B
{

10 public:
11 void g(A a); // A% B W FZNE A 693t F

12 };

o o N &

& FEIR: ERATR G| R BB, RRE AAB RS, B R KT

10.2  SERAKSHA A

MR SBEE ZPFMRSIIESRZE, TR C I F A RINE, Wil 7S C a5 s
PE.

o LA
struct Z MR LAR
{
public:
N
private:
FAA AR
protected:
PRI BN
}s

(1) Z5FRSSMME—IX F): FE28H, XF AR & vs = hl @R e b, BRI FAA B 5L i 7E 45 F4
R, Kig e il B, BRI A A R
(2) C+ FILERIAAT LA 5 08 8 03 A R EIORL 5%, T C i 5 s A R e & 558 ik
o KA —FRRIR IR SE R, v LM & 2401, (HEIEH— M 5o, an:
union Mark

{

hsii

char grade; // 44|
bool pass; // A& &idit
int score; // @4

}s

(1) BRARIPTA R, LR — IR B2 —EE
(2) AR AR s R BB ) M A 2R T
(3) HRA M AP, A5 eRAO .
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FIF REXIRAE 1

10.3 BN

o JERYBHE A D1 -5 BT BRSO 4 Sy iR AL R
(1) Bl A al A R BT e BUR D) (/i) 5
(2) BT R ECH A I AS E JR A , RAE I s 2G
(3) QRN BL BB B T SR O [R) 4% AR e, DU 2 R 0 B 1 B B i (SR BT TR 44

0 N &N N R W N =

W WO N NN NN NN NN = e e e e e
— O DO 00 N QNN AR W N = O O 0N NN RN = O

R A AR ) .

B 10.3 S I SR Rs b1 -5 8 5% eR B0 14 JRy AL i

(ex10_class_local/locallIIl.cpp)

#tinclude <iostream>
#include <cstdlib>
using namespace std;

class Point // Point ##j /5 #
{
public: // #h3fdEn
Point(double a, double b) // #j& ik
{ x=a; y=b; }
void mycout()

{

cout << "EAEM N : x=" << x << endl;

int x = 10; // AIFEE, SHERNFE L
cout << "EEFEE: x=" << x << endl;

}
private: // FH %

int x, y;

}s

int main() // EZ&&K

{
Point A(4,5);
cout << "Point A: \n";
A.mycout();
return 0;
}

10.4  ERASIKIA

o AP S AR, MR SIS AAF IR S A A
(1) BISAATI: SR PER TR PR T 55, R RO
(2) FRSAAEN: AAP I SRR A AT IR ), BI7ERE R e AT Al — B L
o FRSHIRMGR:
(1) —BAEOL R, F— R FIX A4 B OB, 25—, B8 S IME, EAMT.
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{ELAT I i SRR SRS J30 57 N BT W G T4, T ml L S B AL =

(2) ARl LA R38R r HAY, B S A BIGRIE: A7 s Bk al LA A Bk R e
B IE, A PTREMAR KR, 2R7E R I EGRHRE N, BRI AR R e gt 2]
EIEE T

(3) ﬁﬂ%ﬁﬁ%fﬂ PRI Z AR R Z B LRI, r A S SERm R,

o RSB LA AR A A, fﬂ%ﬁfﬁﬂﬁﬁﬂiﬂ%ﬁ% static

0 N QN W W N =

S W G
S VO NS AW N~ O Y

(1) FSBIRSRAEN A R G — 028, AR, BB TR EX &K;
(2) ZIBIITA X R IL[F fd ] %ﬂéﬁf"ﬁ%?‘&ﬂ)@fﬁb\;
(3) FASHER R W] LIRIIR AL, (H AT E 2R RSN I kR 1L, 40

1 | class Point

2 [ {

3 eee e

4 private:

5 static int count; // #A %%

6 };

7

8 |int Point::count=1; // #&ZIER A 697 LFeAn bt

o

(4) ASREF SRS A BA BRI, W RS2 A ST HIE 0;
(5) X T HSEARUR, R BIEXT 5, RGeS B i i 7 B s (8], T AT | s
(6) K bR W m] LUE I X 5244 51, R Ud i 24485 1, BI:

L BERRE R AL HARAL |

51l 10.4  FRASEHE LA 2. (ex1@_class_static_01.cpp)

#include <iostream>
using namespace std;

class Box

{
public:

Box(int, int);

int volume();

static int height; // 4& height & A AH 0955409 &,
int width;
int length;

s

int Box::height=10; // *# &% ¥ m i height #1441k

Box::Box(int wid, int len) // i@id#i#& F4xt width #= length KA#1E
{

}

width=wid; length=1len;
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21
22 | int Box::volume() // #F kA
23 | {
24 return(height*width*length); // A#lE A58 PERN height
25 |}
26
27 |int main()
28 [ {
29 Box a(15,20), b(20,30);
30
31 cout<<a.height<<endl; // i@idixt% a 51JA# A4 %
32 cout<<b.height<<endl; // iBidx% b 3| A A5 R A

33 cout<<Box: :height<<endl; // @ik % 7] #5238 A0
34 cout<<a.volume()<<endl; // tFth#z

35

36 return 0;

37 | }

(1) FARHET static B0, NENRITIE, AT X4 iSR Bl 4
(2) FFASA PR H IR, Bt IANBEXH RS Rs il o 24T B4 s ], 40

1| /] BRBERR BT A TES: |
2 | cout << height; // # height = static, N&% ‘
3 | cout << width; // # width RIEFHEILIERD, N REF ‘

(3) FRAS AL O PRE— B T IRl R AS B il B, A% G 22 ) S =2 (R 5 di
(4) NSRS B R ) S S B i R s, T AR BT 4R, n:

cout << p.width; // #FIx% p #93EHAER T width

—

(5) FRASHL D1 BRE BRI i static, (HE LBF AT N static

)
o]
[
QU
wn
wn
>

o N N N R W

£ Fig: FBIR b AFEEA L ARNHE R R S, 12 E 6 LR, MR
S$ERY.

® BTN RRBHER R BHG] AHSKEAR, RG] AIEHSHIERR, ZHD
SREW, BHEFE, RS HE

http://math.ecnu.edu.cn/~jypan
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O 0 N AN AR W N =

N N N N T N T o S S S IS C IS VR S S R G R G VRN S VR G VR S VR (ST S I ST S I (S R NS RN S EE S I S S o e e e e e
S VW NN N AR W= O Vo NN RN = O VO N AWV AR W N = O VYWY NN R W N = O

10.5

151 10.5 525 BRI R 53 24161,

(ex10 _class_static _©02.cpp)

#include <iostream>
using namespace std;

class Student

{
public:
Student(int num=0, float s=0)
{ id=num; score=s; }
void total(); // -Gid s il ¥k
static float average(), /] FHER A BE
private:
int id;
float score;
static float sum; // #&HIER N
static int count; // #5HIER A
35
float Student::sum=0; // 3T# &35 74610
int Student::count=0; // X #0410

void Student::total() // -Zid & il Jdk

{
sum+=score; // %%, 5 A s R
count++; // CAIHAR, 7R ARIER N
¥
float Student::average() // #A5%#
{
return(sum/count);
¥
int main()
{

Student stu[4]={Student(1001,70),
Student(1002,78),
Student(1005,98),
Student()};

int n;

cout << "#nq)\%‘ﬁ-%ﬂ'éﬁki’i "

cin >> n; // %ItAT n LA T Rt

for(int i=0;i<n;i++)

stu[i].total();
cout << "HT "<< n <<" ANFAGPHRGEA: "
<< Student::average() << endl; // A&
return 0;
}

=

RECE 18

JOLR AR
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FIF REXIRAE 1

o I e A B N N S

SN I SR ST SR SE S S S S e e e e e e e e
=TI e N N =R ~Ia-CIN ) SV, B N S R S e = =]

Rk F: %%1ﬁ*ﬁ%]—ﬁﬁl‘ﬁlgl‘_lﬁsz TEHEIL AL

WAL — 2 R LE B AR R BOR B I A, M2 B AT T3 AR AR 2 il 3 1) U [ A
ﬁF,EUETEltEHﬂ$L¥§EEJ\*ﬂﬁ%ﬁ“ﬁEJ\.

(1) Gphb: Aociept 7Bt i 07X, e TR PR A A] e

(2) IAb: KTTtE—E R IR T B B R AR B AL

ROt RITERE S KTk

R ICHEW A eREUS AR A T REL

(1) RS friend &1

(2) A ICEREEAR AR AR (0T LA 3 ol Bk e S A A B pR R )

(3) A ICRREL AT LA X 52 44 E A [V RAAT B 5% R A7 B

il 10.6 Aot R ERE . (ex10_friend_Point.cpp)

#tinclude <iostream>
#tinclude <cmath>
using namespace std;

class Point

{
public:
Point(int a=@, int b=0) { x=a; y=b; }
friend float dist(Point &pl, Point &p2); // F4hEfHdk dist A A AL H:E

private: // FH 4
int x, y;

1

float dist(Point &pl, Point &p2) // &if Fk

{
pl.x - p2.X; // AT EH T VA A A B FAH R R

Ply'PZY:

float xx
float yy

return sqrt(Xx*xx+yy*yy);

}

int main()

{
Point A(4,5), B(1,1);

cout << "dist(A,B) = " << dist(A,B) << endl;
return 0;

WIS
(1) HIKEEF friend &t
(2) AU A 7 e AR AT PR

1‘class A

2 { |
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}s

~ A W N W
-+
>
e
1)
=}
a
(o]
=
)
wn
wn
w
~
~
Ko
peisS
w
h
=
S
(5\\
b

£ FR: RAEARLE, BRI EANALFRAR ALK, R RFEHEA TR R H
BB PAHATEHE, ZHRZE

o KT IOURAMILE LN
(1) KICRKAHErEIH
(2) AOLKAEERREA
(3) AILKARAPREMARAR (S TRMMARAL T /41 )

T [63] %o G AR P BT — ISR S D) R PR A R BB, T A T X 2B S DU e — /N
W BEA B TR, REIR AR P RCR. TEfAT AT, 2T ERIRIER], AR E
RERERR P RT R, FFRERR SR R TR I A, B T RE 1R A EER.

10.6 ki) UML fiiik

® UML: Unified Modeling Language
(1) TR REE T, JE A D 0 7 R A 1 e X 2 AR e
(2) 7 UML KB, e—e i =52l il 2548, B it , eREU o

e

|

Circle —

- r: float — | BUERR

+ Circle(x:float)
+ Circum(): float — > R
+ Area(): float

o Bl A FIR I
FE R BARIER [ = Bh{A]

Jilnl@ P + Fos public, - TR private, # FIR protected
o PREN I TR
FEUEE SR (FHIIER) [ BEmER]

107 HLER>]

%3] 10.1 KA E:
() Wit—1% N Score 2, TR S, XN A0FE:
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o W™ int BIELIE AL LT : math Al eng, 43 B F R B0 G RIS E N S
o —MEFMMESMIE KA Score(int x, int y), MIZE M EIMGIL math FI
eng
o JLIAPREL void show (), i & G NSt E il
(b) WiF—1"% 8 Student BY2K, TR, X AFSALEE:
o MIMNEHEAOL: stuid (int AY, K225 ) Flmark (Score X4 )
o M =AMESIMIE KA Student(int id, int x, int y), XPEE AL G HTTH)
51k
o JHU1 KA void stushow(), i 5 FUAH Y 1 51
TIPS, IFAE R I A28 G — 22 500 2017007, BUFSTR 98, Heik
SR 85, TEbt e i iz A M2 S f gt (P HL4 hwie_el.cpp )
(3 BRI, I B s #52 private, Urd sREUS AR JE public)

%31 10.2 &% K MyDate B2, Fom B, X 2RA0HE:
o =4 int BRI : year, month, day, /> HIFE R4, . H
o M —AMES N KA A 1970 4F 1 A 1 H o BT —4 MyDate
X4, WNALBA 45 5 ], T A8 Ay G RiFESF ]

MyDate(unsigned long second=time(0));

o —NilF=MES RN L, Mg 2 R4 A H B —> MyDate X 4:

MyDate(int year, int month, int day);

o N 01 K% void showDay (), TEBE#: BRI XIS 4H H
PN, IRE ERBOP IR X S Bl RS Y ET A ) MyDate Xf4 d1
d2(3456201512), SRk BT XN A B, (FEFH4% hwile_e2.cpp)



E+—it KE5FREM 11

AP EE N
o HXTHR5H M
o AT ATFEF RS
o HIXT R
o HEREALLL . HREUSIA
e 5l
o CHET const
o X ZEH SR G TEET
o XTZEAI R I 5WI iR
o FRIMXTRFEEN . this F55T
o RRAfTT: ->
o Finl L R £
o QI BIEXT4: new, delete
o [n] &2 vector
o L3{F vector
o [niEXf4
o [ EIRE
o P string
o FRFHXT GG FEATEA
o string ZEMILE pREK
o FRFERA PR
o CHET string

11.1 RS EKR

o BN G B R X AR, WT LA RO R B

o XA
const £% xtH %; // const Tk “EL7 W@
R4 const ME&; /) LIV AEET

(1) WX GHATIIIRAL (RIR s, A RERE )
(2) FXTR IR SRR, S X R A R R 20, AN BRI

133
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£ FER: AR F A R A Bl 5l A, BP RN AR A B R R B AR B A a &
(Z2a)E@m R H RS T B @NBE TR HE AT, BPF 2 F AR T N
o $ g B 693 £)
o RN
(1) AT LR R i O3PS WA
Q) FEIER G AW IR RPN DT 3, AN RELEAL i pR B sR A N IRAE ) |, 4n:

|
L/ BABERR x ARF, y REAET |
|

2 |Point::Point(int a, int b): x(a) { y=b; }

o RN

EARIFRAE R L (FBA) const; ‘

-

(1) H— PR GURTXR, W20 G HBETA FHH A o1 ek %K
(2) R G T LA R 03 R
(3) JCIERF G N RTR, 15 LG eRE FHIIIE], H B AR B A 4 42,

® G R IEAR R B BT 0 R, W TR U F B

Bl 111 HXTG, HORL PRER, BRI L (ex11_class_const.cpp)
1 |#include <iostream>
2 |#include <cmath>
3 |using namespace std;
4
5 |class Myclass
64
7 public:
8 Myclass(int x, int y);
9 void display() const; // & F&om i
10 void show();
11
12 private:
13 const int a; // % # N
14 int b;
15|}
16
17 |[Myclass: :Myclass(int x, int y): a(x) // "% &3Emk 0 694518
18 | {
19 b =y;
20 | }
21 |// TVYAE % Myclass::Myclass(int x, int y): a(x), b(y) { }
22 |// 12 REe&: Myclass::Myclass(int x, int y) { a =x; b =vy; }
23
24 |void Myclass::display() const
25 |{
26 cout << "a=" << a << ", b=" << b << endl;
27 | }
28




111 X555 R 1135
29 |void Myclass: :show()
30 | {
31 cout << "a=" << a << ", b=" << b << endl;
32 | }
33
34 | int main () //E=3%K
35 | {
36 Myclass obj1(2,3); /] LEiE st
37 const Myclass obj2(4,5); // #* %
38 Myclass const obj3(6,7) ; // %%
39
40 /] R E R
41 cout << "objl:"; objl.display();
42 cout << "obj2:"; obj2.display();
43 cout << "obj3:"; obj3.display();
44
45 SR WL
46 cout << "objl:"; objl.show();
47 // cout << "obj2:"; obj2.show(); // TR AREAE GRS B g R
48 // cout << "obj3:"; obj3.show(); // FATHARAAEA LA R N B B TR
49
50 return 0;
51 | }
o #3IH
‘const ERARIRE & 5L
(1) W51 AT AR E 2 X4, 5 | AN RBRE 2 R4
(2) Fg AT AR E B8  gR, BICIE 5 TR E 1Y 2 30 Rad e H i &, #RARE il H
5 HIRAB SO I 48 IR 4 1 B4R
fil11.2 wHIAL (ex11_ref_const.cpp)
1 |#include <iostream>
2 |#include <cstdlib>
3 |#include <cmath>
4 |using namespace std;
5
6 | class Complex
7 1
8 public:
9 Complex(double a, double b) { x=a; y=b; }
10 double mydist(const Complex &); // A2 5| A
11 double mydistnew(Complex &); // M AZ-4i@5] A
12
13 private:
14 double x, y;
15| };
16
17 | double Complex::mydist(const Complex & z)
18 | {
19 double xx = x - z.X;
20 double yy =y - z.y;
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22 return sqrt(pow(xx,2)+pow(yy,2));

23 | }

24

25 |double Complex::mydistnew(Complex & z)

26 | {

27 double xx = x - z.X;

28 double yy =y - z.y;

29

30 return sqrt(pow(xx,2)+pow(yy,2));

31 |}

32

33 | int main()

34 | {

35 Complex a(2.5,3.8), b(-4.2,5.6); // S@Exf%

36 const Complex c(9.4,10.2); // wx%

37

38 /] FAIA

39 cout << "|a-c|=" << a.mydist(c) << endl; // #ilJATIAYRE R w55
40 cout << "|a-b|=" << a.mydist(b) << endl; // 73| AT VLT B L At
41

42 /] L3R

43 cout << "|a-b|=" << a.mydistnew(b) << endl;

44 // cout << "|a-c|=" << a.mydistnew(c) << endl; // @3] A RARYR A B WA
45

46 return 9;

47 | }

s %3] B e 45 AR B B AR, T VA B FF 4, 35 T AR IE SR 68 5 4

11.2 R REE 53 5455

o XPRUA: GBI, FIEBATREN R,
o —AEXTRELAL I

%4 #4[n] |

o —AENFZ B 5] -
 HMALK] AR & \

2y IR E A, T VA S B S et g

o —AEXT R MIBIIRAL: XA 7B HR A A i pR

2 Point() { x=0; y=e} // Mitdit

3 Point(int a, int b) { x=a; y=b; } // ME&ERHK
A

5

6 |int main()



11.2 X8 5X 4484t

7 ‘{
8 Point A[2]={Point(), Point(2,3); // —4fitzmeyintsie
9 .

10‘}

o WGARER RIS, RO R A k.
(1) MRIGEH R H:

K4 * SR L

) XAV (PiFIr) -

xR AeAT L -> L &
(* A FIEAL) . AL

- Horb T APy R R AR S TR Rl R O X .
(3) FEIAIH X RITEEE: const £ % * sF %644
e this 455t [RETEARHA MG B RURRIRTE B, ACIEHR 7] H X4,
(1) this f8EHRH R4

(2) PR T SR R AR AT (s, ) i, rTRGE T this f84k Vs H

(ex11_this.cpp)

[N S B 5
(3) it — XSGRV PR R ARFRAS LA R0 I, RGEAEIZON RATE MG RZS this
i3
£y FiR: EFHESARR HEA this 84, MBS AR HELA this 4 (FER R HEE
A BT E!)
B 11.3 K54 chis $55

1 |#include <iostream>

2 |#include <cstdlib>

3 |using namespace std;

4

5 | class Point // Point %£#j /5 A

61

7| public: // #F3f4Enm

8 Point(int a=@, int b=0) { x=a; y=b; }

9 int Getx() {return x;}

10 int Gety() {return y;}

11 void p()

12 {

13 int x=10;

14 cout << "B EE.: x=" << x << endl;

15 cout << "HIER M : x=" << this->x << endl;

16 }

17 void Setx(int x) { this->x=x; }

18

19 | private:

20 int x, y;
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21|}

22

23 |int main()

24 | {

25 Point A(4,5), B(8,9);

26

27 cout << "Point A: \n"; A.p();

28

29 cout << "Point B: \n"; B.p();

30

31 B.Setx(55);

32 cout << "Point B: \n"; B.p();

33

34 return 0;

35 | }

o FRIAEE A A FEE: EEAR MR (B B B R B T )
KRR kAR IRA S /] HEEHEBRR, BB KA k4 |

RAARIRAE (RS oAR) (BRR) // 0 BEUR T |

(1) 8 Kt ml o1 4851 i A :
| P4t 4 =&K& FIERN &

~ J

(2) FR B AR 5

B Ry
A A > A S

\ J

(3) F15 1ia) BRVBR B3 A1 B4 (L

( \

Fo4t £=RK L BRI L

(4) 510 REUS AR E 5T

(%4 F4541 5 ) (B5)
C(FRAEH BRI S) (5)

o JRIAERS A MR
HT TS T A T AL AN O T X R, DRIt v LA a5 30 ) i B R DT TR A B, RIVRS TS A T

R4,

11.3 %

o ZIASXZMAIE: new

"_ﬁg *;}"é‘li«'—ﬁ:new _"Kég() // iﬁ])—ﬂZ:%};iiiéﬁ#hﬁéiiﬁ’ff%ﬂ&é’f&
R *dAT Lenew K& (BHIIR) [/ PRSI H LB ATEAL |

http://math.ecnu.edu.cn/~jypan
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o HIAXLMBEIL: delete
‘delete ¥4t 4

O FIR: AR ALERE — R & delete F THM, &N TRAEA N AR

11.4 5225 vector
C+ 124 T2, FITOIdE M &, x4, Ha S —4e8d 25, 8 m & K R T LIRS
BLH ShAG, T E AR TSR ARG R, Ao R R A i 2 B R T AT .
o ISk S #include <vector>
o ] Y I
vector< R AR>S GEE;

N

J

(1) A EIEARRIBHERA A&, | “BRBRRA $8E, 7 LR IEAEEZRAY, 40 int, double,
A DL A BRI (3525, B s B n] DR 2R m T 4

(2) WEIEHAE, XH “MEH” BXANRA, NERA 4,

(3) MTF MRS, Fr LA 2 HAZR R L (R AR e 3 R )

1]/ elEGE S

2 #include <vector>

4 vector<int> x(10); // AlEKEH 10 9GS, EEZXEZL (), &L ‘T 1"
5 | vector<double> y(3); // ®lEKEH 3 9 AR G2

o miéﬁﬁf_ﬁ B (X BB AR A8 1 bR AR, B 224035 pR S DL vector ZERUEIT SO )
vector<Type>(); // T~ AugtiEad, elE—A=d%, FKREA 0
vector<Type>(int n); // #lE—ANKEH n &=

vector<Type>(int n, const Type & a); // KEA n, FtA a wELimA s %
vector<Type>(const vector<Type> & x); // A &l#E i, A& zwmisdre &

X HLAY Type T AR IEAZIEZAL 40 int, float, double &5, AT LIJEZE4, Ul Point, vector.
£ FIE: tlEaE, R AR ARKELE, BERKZKE, MATH AR ML 0.

vector<int> a(100); // 4lEKEA 100 WG E, AL EH 0

vector<float> X; /] RE—NEHERTGE, PKEH 0

vector<float> y(10, 2.1); // Gl KEHA 10 69 L45EA a2, WAL 2.1
vector<double> z{1.1,2.2,3.3,4.4,5.5}; // d@idw4sibs) kit &, EERERDIES
vector<Point> A = {Point(1,2),Point(3,4)}; // 4l Point W&k, MALG T Huk
vector<vector<float>> X(5,vector<float>(4)); // 4l $5 \times 4% #9414

(<2 N L B N O L O

http://math.ecnu.edu.cn/~jypan



- 140 - B —IF 2EXg I

® o R FRBAENLGH L, WG THTAREZKA BIRAEH 0) , RBBILAR
&4 push_back() BZFHEmTE.
o [HIYEA SR
V[K] | FERESE, RIS kARG CFRRA 0 JFIR ) , AR i
vl = v2 | ()
VI == v2 | HRESE, ORISR L, 0
VI l=v2 | HHESE, ARISEITE L, A
< <=, >, o= | HAGER, BT SR HET LB
o WM R

at(int k) R BR k By, A (BRI 2R )
size() 1R [5] fa] a2 B
2 ) AR, AR 0

B 2 /0 n AICRMAFE ]

reserve(int n)

|

|
clear() ‘{

|

|

empty () TR 4% (KIER 0)
front() IR [F 5 —A

back() | BRI —

push_back (3#%) 7E ] 5K Fe 4l A — 4
pop_back() | IR A — 3k
swap(vector<Type> &) | 3cHH it st (B2 Ml

& EiR: TAARRATRROGAAN LS, Rei@d TR TE!

vector<int> x;
for(int k=0; k<10; k++)
x[i] = 1; // ERROR

1

2

3

4
5|// BB EE
6 vector<int> x;

7 | for(int k=0; k<10; k++)
8 X.push_back(i);

9

0|// R&

11 |vector<int> x(10);

12 | for(int k=0; k<10; k++)

13 x[i] = i;
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11.4 [a]3&2%: vector - 141 -

Bl 11.4 [ QM . (ex11_vector.cpp)

#include <iostream>
#include <vector>
using namespace std;

int main()

{
vector <int> x; // TH=
vector <int> y(10); // K/EH 10, A#IN 0 wisiLiiA LE
// vector <int> y{1,2,3,4}; // A#EAIEX y AT
// vector <int> y = {1,2,3,4}; // % RRL

cout << "size of x: " << x.size() << endl;

cout << "size of y: << y.size() << endl;

cout << "first member of y: " << y.at(@) << endl;

cout << "last member of y: << y.back() << endl;

// cout << "out of range y.at(10): " << y.at(10) << endl; // ¥Z& i1
// cout << "out of range y[10]: " << y[10] << endl; // F&FZ LR

y.push_back(2024);
cout << "size of y:

<< y.size() << endl;

cout << "last member of y: << y.back() << endl;
y.clear();
cout << "size of y after y.clear(): " << y.size() << endl;
return 0;
}
Bl 115 2 DIHAZERIX RNt R. (ex11_vector_point.cpp)

#tinclude <iostream>
#tinclude <vector>
using namespace std;

class Point
{
public:
point() { x=0; y=0; }
Point(int a, int b) { x=a; y=b; }
void Display()
{ cout << "(" << x << "," <y << ")"; }

private:
int x, y;

1

int main()

{
vector<Point> x; // KJ/EH 0
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23
24
25
26
27
28

O 0 NN &N N N =

OO R NN RN R e e e e e e e
A VR DN = O W0 NN AW N = O

O 0 NN &N Nk N =

—_
—_— O

142 - B —IF 2EXg I

cout << "size of x:" << x.size() << endl;

x.push_back(Point(1,2)); // ZEFRAEIHA—A Point 3%
cout << "After push_back, size of x:" << x.size() << endl;
cout << "x[@]="; x[@].Display(); cout << endl;

return 0;

Zy FiR: —R B4 AELRAKA! BT

Bl 11.6 [MEZ: vector<vector> JH[4: (ex11_vector_vector.cpp)

#tinclude <iostream>
#include <iomanip>
#tinclude <cstdlib>
#tinclude <ctime>
#include <vector>
using namespace std;

const int m = 3, n = 4;
int main()

{

vector<vector<float>> X(m,vector<float>(n)); // m x n matrix

srand(time(9));
for (int 1 =0; i < m; i++)
for (int j = 0; j < n; j++)
X[i][j] = double(rand())/RAND_MAX;

for (int 1 = 0; i < m; i++)
{
for (int j = 0; j < n; j++)
cout << "X[" << 1 << "J[" << J << "] = " << X[i][G] << " "
cout << endl;

}

return 0;

Bl 11.7 #2570 IX (Al N T A 2250, AP 2 — A 1) i . (ex11_vector prime.cpp)

#include <iostream>
#tinclude <cmath>
#tinclude <vector>
using namespace std;

bool is_prime(int n)
{
if (n<2) return false;
for (int k=2; k<=sqrt(n); k++)
if (n%k==0) return false;
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return true;

}
void find_prime(int a, int b, vector<int> & x)
{
for (int k=a; k<=b; k++)
{
if (is_prime(k))
x.push_back(k);
}
}
int main()
{
int a, b;
vector<int> x;
cout << "Input a and b: ";
cin >> a >> b;
find_prime(a,b,x);
cout << "[" << a << "," << b << "] PHEHA: " << endl;
for (int i=0; i<x.size(); i++)
{
cout << x[i] << " ";
if (i%10==9) cout << endl;
}
cout << endl;
return 0;
}
il

o [N GURESATHENIEAL (AR A i RS S5 H9), A7 RCAE e rp, 20 25 0 B (], g
TE I Ko T P s [ AN, W 275 AP 53 A 4 — BRI s ], 4 It 1) 8 AR A2

il 2. R, AR RECHIEE TR AL v LA reserve o EC 65 125 ).

o 1 Co+ 1, HIRAFTRARHIFR A BEE, M HIE W WA Z —, KUUMA array. ] array )2

SESATTN, ARAFTAER T, B E.

o X T ESAHHIEEREIH, CPU e ] LIA S s IR R i e s, IR i e h

2R, WG] T AR BRER, PR M 500 Sk i sl AL 5 ] (937 55

o HAH WALHA 1list, deque, set, map %
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11.5 “FFFH3: string

TE Co+ 1, FAFER ] LU 3 PR SCIN, AT LU T string 250, 7ESEBRf AT, string 2800
RIETTE.

£ FEIR: AT ATEA, AN G FHRA R T E AN BEFHES.

o fifi ] string ZRMELE string Sk3CF: #include <string>

1 |#include <string> // E& R4 cstring

5 string str; // AlE—ANEFHET R

4 string stri="Math.", str2("ECNU"); // @& 54 3 ittt
5 string str3=strl+str2; // str3="Math.ECNU"

6 |string stra(5,'c'); // QIEKEHN 5 9F/FE, 2EHLFF "¢

o string AT pRER (3 HL A TR0 A 1 R AR, T 2 M55 RS L string ZEMUEII S ) -

string(); // RAFIBAGG A E AL
string(const string &); // A H#E S
string(const char * s); // HAFMA % itiTmisik
string(const string & s, unsigned int p, unsigned int n);
/] MEE p FF4s, B n NFH, B s[p]l, .., s[p+n-1]
string(const char * s, unsigned int n); // 1A s #ar n MNFHAEATLEL

string(unsigned int n, char c); // % ZHFHEL n R

o PR ER A A

cin >> str;

cout << str;

AP LI getline

getline(cin,str) // VARATIAE AINLE RAF ‘
getline(cin,str,'c') // L2 FHF ¢ AWML R ‘

o FATH AR

str[k] | FHRBEL B kR
+ | B

= MR ()

- | R

==, l=, <, <=, >, >= \ FLiis A

http://math.ecnu.edu.cn/~jypan
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£ FIR: B R EF RN, AT G BT A

1 |string strl="Hello";
2 | string str2(3,'A");
3 |string str3=stril+str2;

® P> string X5 AT LIAHIN, string X G RIAREH 747 H3 0 nT LIARAIN, (PSR 745 Hs ASBE AR .

1 string str4=strl+" Math"; // OK
2 |string strd4="Hello"+" Math"; // ERROR
3 |string str4="Hello"+stril+" Math"; // OK

® string X5 AT L BRI, (HAAH 745 H3 AN E !

1|string stril;
char str2[10];

LSS I S

stril="Hello"; // OK
5 |str2="Hello"; // ERROR

o BB PRAR

str.at(k)
|

RIS kAT (4 AR R )
LA KIE (SR

Al
str.capacity() | BN HHTF AR ARG 2

str.length()

str.size()

push_back('c") | FEARRMHA—A T4
pop_back() ‘ TR B J — 745

str.clear() | WA HITHTA M
str.erase(k,n) ‘bk1:$ﬁl<3¥ﬁﬁ,ﬁ%%ﬁﬁ§&§r14\ﬁzﬁ?
str.empty() ‘ FIWT ser 215 N2
str.~string() ‘%%Eksu

str.assign(stril) ‘Fﬁﬁzﬁ?ﬁﬁxﬁﬁﬁ%ﬁﬁﬁ

str.assign(cstr) ‘Fﬁ%ﬁﬁﬁﬁzﬁ?ﬁﬁﬁﬁﬁﬁ
str.assign(stri,k,n) ‘ H stel W AR k FFURITESE n DN FAFIRE
str.assign(stri,n) ‘Fﬁsuﬂ BT n A IRAE

str.assign(n,c) ‘fﬁnﬂ?‘?QFC%ﬁﬁi
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BEFAFES serl JEANE S B 7 AF R T
BN serl AR k FRUGIIEESE n NP4

str.append(cstr,n) ‘ BN FAFE estr BYRT 0 DNFAF

str.append(strl)

str.append(stri,k,n)

str.append(n,c) BN 0 DNFF ¢

str.substr(k,n) | JBESHTFHFR N FHR k TFIRRIESE n F4F
str.substr(k) \ﬂi[ﬂéﬁﬁﬁﬁiﬁ?aﬁbk1<$%1<9¥ﬁﬁﬂ@ﬁ‘5%

str.compare(stri) ‘ 5 sul W (KFTNIE, T8 0, /NFR1H)
str.compare(k,n,strl) ‘ 5 serl I95-H (WA k THIGRYIESE n AT #E-AT R

str.insert(k,strl) ‘1‘7¢ﬁﬁk{ﬁ%§ﬁﬁAf??ﬁaﬁsul
str.insert(k,n,c) ‘TWWTkﬂEi AR 0 NFERF
str.replace(k,n,str1) ‘ H serl BIN SR N T AR k FFURIY n DA

str.find(strl) | R sl ZE2HGTAE B K B LR
str.find(stri,k) | L, W FAR kB IFIA2ER
str.find(c) | RIIERF ¢ 1A R U
ste.find(c,k) | L, W k A BIF IR

MRTFAT R AL B A R
str.data() ‘FﬂJ:

£y EiR: 2 5 BHE A N Cr+ Reference

Bl 11.8  —HEIFEAL A k], F string JESCER. (ex11_string_bin2dec.cpp)

#include <iostream>
#include <iomanip>
#include <string>
using namespace std;

long bin2dec(const string & str);

int main()

O 0 NN QN N N =

—_ =
No= O

—_ =
WA W

{

string str;

cout << "iFETAZBREIS: ",
getline(c1n str);

cout << "AFEEGTHEEIE A " << bin2dec(str) << endl;
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16
17
18
19
20
21
22
23
24
25
26
27
28

return 0;

}

long bin2dec(const string & str)
{

long num=0;

for (int i=@; i<str.length(); i++)
num = num*2 + str[i]-'0"';

return num;

}

11.5.1 “FAARPUACEE -

FRBLE A E X

o SUA (Text) s2— KB R n %R T'[n];

o 155 (Pattern) & —KEEH m (m < n) A Plml;

o T Ml P HHIC R AR T HAE BRI FERFR, i, R nger, 5%,

o WIRIFAEIEREE s (s < n—m), [§if8 P[i] = T[s +i],i=0,1,...,m — 1, WFRAE, P AESCA T iy
B, B s &S (Valid Shifr).

FATER VL C A B AR AL, Rabin-Karp 5.9%, Knuth-Morris-Pratt (KMP) 5, Boyer-Moore -

VRS, HoPANR AR B o), (HACRBLAR, T KMP 5532 H i I S R0 A J DL R

B 4RIk (Naive string matching), JEAS AR AR MU R ILRC, [CAS 40T

for (i=0, flag=0; T[i]!="\0'; i++)
{
for (j=0; T[i+j]!="'\0' && P[j]!="\0"' && T[i+j]==P[]j]; j++);
if (P[jl=="\e")
{
flag = 1; // found a match
break;
}
}
if (flag)

cout << "Found a match" << endl;
else
cout << "No match found" << endl;

R TR SE B, B IAER IR O B RIS 2R O (mn).

1977 4, Donald Knuth F1 Vaughan Pract $& 172G (I VEEE 757, [A]—HB 1], James H. Morris 07 37 32

TR IR ek Tk, RGO A 44 O KMP 300k, ELARSEII VA 2R I 45 5 5 5 R DG SCRiR.
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11.6 -Hl&:>)

%431 11.1 Wit—"1%4 4 Rectangle2D WK, Fon- PSR T I—MHIE, XASEA4E:
e U4~ double BUEIEALHI: x, vy, width, height, /0 HIFRETE AR . oAl
o —MRNHTES KIS BREL: Rectangle2D (), AT OIEEBAHETE: (x,y)=(0,0), width=height=1
o —IES RIS BRI

Rectangle2D(double x, double y, double width, double height);

o D1 PR%L double getArea(), iR [RI4ETE AN
o M. K% bool contains(double x, double y), 4% M (x,y) TEAEINIHE [F] true,
R[] false, 41 F A a)
o .51 K%L bool contains(const Rectangle2D & r), 4455 M AL 4 B4R N IR (1]
true, IR [A] false, W R TIE b)
o N K% bool overlaps(const Rectangle2D & r), M4 5 YR A HENHR
o] true, BN [ false, WF A c)
SN, R FE RPN 2 Al r1(2,2,5.4,4.8), r2(4,5,10.6,3.3) f
r3(3,5,2.2,5.5), #HH r1 @A, LI rl.contains(3,3), rl.contains(r2)#l
ri.overlaps(r3) M45E. (F2FH4 hwll_01.cpp)

a) b) ©)

%3] 11.2 it Employee 25, ffi ] string X4, XA-FA4E:
o VU4 string KEHELR: name, addr, city, zip, 4PRIFEREE4, HEHHE, 4T, BRS
o — N UANTE S W T PRER, 00 LA AL B A Bt

Employee(const string & name, const string & addr,

const string & city, const string & zip)

o A% void ChangeName(string &), Bt

o N5 void Display(), i irA {58 (RIS, Hibk, & i Fbkg )

o FHEM O IR TR, pREUR DL A LY
SR AN, FFAE E R IR AN AR A O BAE AT BRI B BUIA, I be A
. (FEFH4 hwll_02.cpp)

%3113 FAFALGE, ] string 2R28: iS5 R8N, MU AN 47 B B A0 7 40 SO A 55, RIS
e AL S SRR AR Y, (BT AT LUARTE]L, 40 “silent” 1 “listen” 25 4FS0iAH5E, (H
“paac” 5 “abcc” N, (FFH4 hwll_03.cpp)

(P&rm: Ser AT g T HERR, ARG LR
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bool isAnagram(const string & strl, const string & str2);

void sort(string & str);

%431 114 iS5 eRE K — DT RERIBEE ALy (] string X R 7R ) kI, FH7E 3 s I ek 4
B 2019 el oh —HERIFESRRE L. (RRPHE hwll_e4.cpp)

string dec2bin(const long n);

%31 11.5 Jfl vector SLMZ T2, (FEFE4 hwll 05.cpp)
%431 11.6 45 REL H vector ZESCHURFE R A SR IR, (FEFH4 hwll_06.cpp)
%31 117 HiEREL F string RCEUEAFER VLA KMP B9k, (FEFPHU4 hwll_07.cpp)



BT BEFEHS BN R

AP RN

o IBHATHE
o A% “BRATER
o ML T4 T A E 2K
o WS ElE AT H 4K
o SIETr G O BRECS AR LB PR AR
o Hak (| HAM

o HIhSRH R
o AR AR
o EABLA SRR
o STELT G O BRECT AR LB R AR
o HEHIM

12.1 M2 EREsiqT

USSR (M +. - % /. >, <. == <co >> 8) FURRHEARIRI, B
WS T, MU B2 A TR,
o BHAFHEE:
LB, B CLAT I AR T 5 L, (IS T L R g
B, Rl 2R 4. Bl T Complex 285, [EAESEHL Complex XL

int x1=1, x2=2, X3;
x3 = x1 + x2; // -Gl 4 yE KA 6 ik

Complex z1(1.2,3.4), z2(5.6,7.8), z3;
23 = z1 + z2; // Complex ExfFéyheik, JefTHRI? --> BHHFER

1
2
3
4
5

o AT E EIEA N
(1) ABEHEBE A IZHAT;
(2) HEAULIBFATHI I CHMET A3,
(3) BT H AR RAT R
(4) ERIIBEATHIINREN %5 A B SIRESEAL;
(5) IBEATEBIL AN il B n i (REXR) M, ROk 204 — AR BUE R R
RIS X HL T LUBRAR B SCERRIXTR )
o MU ARERCH B INIZFAT:

150
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12.2 B2 s HITEE
o T EFMN—MIE: (LIRS R =)

(1) P
(A ARIRHA operatorid HAF (AT £);

(2) & X AT LAFE RS B A S, 0 mT DAZESR N ER KA B, SRS 7ESS AR S, I A5 2644,
R
EAAFIAAS £ % operatoriB A4 (B AT &) { JH4K; }

/] EBmiEEHE, ##£13F Complex %3+ %AdLattaim
Complex Complex::operator+(Complex & c2)

{

return Complex(real+c2.real, imag+c2.imag);

N N

}

X LAY ZRIUARIRAT ] LR s AR 28 7L

o IERATEAB A ST R R ECRAE B e (BIAMEReR )

12.3 GsFAFHRE: R RRETX

LIERTEE

[ N e N N

— e
@D NN = O 0

(1) ATLLH B VIRASES R H (FAF ) iﬁ)ﬁﬁii;

(2) BT EECA LA RET, T ST LU —

) A HIBRE, WA ERURE H A A 5, T@Fﬁ chis T8 EF R H;

(4) #HRHHIBE, WH RN SMEERER, ARELTIES ([ J5E ++ FEHE -- BRI

Bl 12.1 BEAFER: AHBNEIZHE. (ex12_overload_member_@1.cpp)
#include <iostream>
using namespace std;
class Rational
{
public:
Rational() { x=0; y=1; }
Rational(int x, int y) { this->x=x; this->y=y; }
Rational operator+(const Rational & p);
void Display() { cout << x << "/" << y << endl; }
private:

int x, y;
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14| };

15

16 |Rational Rational::operator+(const Rational & p) // ZEHImikiE i
17 | {

18 int newx = x*p.y + y*p.x;

19 int newy = y*p.y;

20 return Rational(newx, newy);
21 |}

22

23 |int main()

24 |4

25 Rational a(4,5), b(7,3), c;
26

27 cout << "a="; a.Display();
28 cout << "b="; b.Display();
29

30 c=a+b; // EREREHEFAZRA LI E
31 cout << "a+b="; c.Display();
32

33 return 0;

34 | }

o WHizAAFMEE (AR RE )
A AR operator®(const (4% & );
PIESENA “wolH” , B DSE 52 R Wi, el DLl 8 s,
TiXH © FRATEB W HIEH.
TR RA—1ES.
o HIE P HZHEAMER (R REX)

KRR operatore();

T LA RTE SR iz B A - ++ --.
TR WHIES.
o FEHHIEBEL (++. --) WER (HAREH) :

R AAFRA operatore(int);

talF—NRIE S, (A eis 5 AR, RT X rar B, o th 24

Bl 12.2 EEFFEE: ATEAGERHIZE. (ex12_overload_member_02.cpp)

#include <iostream>
#include <iomanip>
using namespace std;

class Clock // BF4psk
{
public:
Clock(int H=0, int M=0, int S=0);
void ShowTime() const;
Clock operator++(); // #I & Bi& 4 FH

O 0 N A N R W N =

—_
(=}
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R T RO

B
o
>
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Clock operator++(int); // EE L BEFAFEH

private:
int hour, minute, second;

15

Clock::Clock(int H, int M, int S) // M&ERHK
{

if(0<=H && H<24 && 0<=M && M<60 && 0<=S && S<60)
{ hour = H; minute = M; second = S; }
else
{ cout<<"Time error!"<<endl; }
}
void Clock: :ShowTime() const // 2= H[A]

{
cout.fill('e"');
cout << setw(2) << hour <<
<< setw(2) << minute <<
<< setw(2) << second << endl;

}

Clock Clock::operator++() // & & A& /4 &
{

second++;
if(second >= 60)
{
second -= 60;
minute++;
if(minute >= 60)
{
minute -= 60;
hour = (++hour) % 24;
}
}
return *this;
}
Clock Clock::operator++(int) // /& & ¥ Bz 4 &4
{ /] EEFSF A G ER RS
Clock old = *this;
++(*this); // AAW E++
return old;
}
int main()
{

Clock myClock(23,59,59);

cout<<"First time output:";
myClock.ShowTime();

cout<<"Show myClock++ : "; // JaH++, £AH5iEl],
(myClock++).ShowTime();

cout<<"Show ++myClock : ";
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67 (++myClock).ShowTime(); // W E++, B Hm 1, RiHh Lzl
68
69 return 0;
70 | }

12.4 EFATERE: AR bRET A
o AR PR (AR ETT) -

WO W N

N

9

10

11

o WHizFMAER (RN

(R N B« N V2 B N GV SRR

—_
—_ o

8 | Complex operator+(const Complex & cl, const Complex & c2)

(1) TSNS BRI,
() A AR 1 S A
(3) — MR AN R A W D AR 8, DME ] UEHEDI ) (RAA ) Rdaal .

class Complex

public:
friend Complex operator+(const Complex &, const Complex &);

{

return complex(cl.real+c2.real, cl.imag+c2.imag);

}

D PRE )
(1) FEAPER R B M A R
friend XA 4724 operator®(const £% &, const £4% &);
(2) L (WIMTESRINPE L) -

RAARIRFF operator®(const £% & pl, const £% & p2) { RHk; }

R AR PR, BT LA SO ANEINZR A

Bl12.3 @BATE R A EBIEIRT, AR R R0

(ex12_overload_nonmember_01.cpp)

#include <iostream>
#include <cstdlib>
using namespace std;

class Rational
{
public:
Rational() { x=0; y=1; }
Rational(int x, int y) { this->x=x; this->y=y; }
void Display() { cout << x << "/" << y << endl; }
friend Rational operator-(const Rational &, const Rational &);
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PR JE RO R 155

O 00 N QN N R N =

e e e
N A N R RN = O

private:
int x, y;

1

Rational operator-(const Rational &pl, const Rational &p2) // #h=f &t (FEA& i Fdk)
{
int newx = pl.x*p2.y - pl.y*p2.x;
int newy = pl.y*p2.y;
return Rational(newx, newy);

}
int main()
{
Rational a(4,5), b(7,3), c;
cout << "a="; a.Display();
cout << "b="; b.Display();
c =a - b; // ERAEHRZHEFTRA LI E
cout << "a-b="; c.Display();
return 0;
}

i E R H BB ERR (B mEC) -

friend XA AFIRF operatore(£ 4 &);

JEERHEEA (A ++, --) WEZE (CJERE KRBT ) -
friend XA 4724 operatore (£ 4% &, int);

S ANES NS, RATX R EAG E.

Bl 12.4 BB ES: fiEAGESRHizE, S0 R0

(ex12_overload nonmember 01.cpp)

#include <iostream>
#include <iomanip>
using namespace std;

class Clock
{
public:
Clock(int H=0, int M=@, int S=0);
void ShowTime() const;
friend Clock operator++(Clock &); // @& ¥ HizHiFF 4,
friend Clock operator++(Clock &, 1nt), /] JEEFBEHEFEH

private:
int hour, minute, second;

};

Clock::Clock(int H, int M, int S) // #&F#
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18 | {
19 if(@<=H && H<24 && 0<=M && M<60 && 0<=S && S<60)
20 { hour = H; minute = M; second = S; }
21 else
22 { cout<<"Time error!"<<endl; }
23 |}
24
25 |void Clock::ShowTime() const // Ea<H]Id]
26 |{
27 cout.fill('e"');
28 cout << setw(2) << hour << ":"
29 << setw(2) << minute << ":"
30 << setw(2) << second << endl;
31 |}
32
33 | Clock operator++(Clock & c1) // &% % Bz 4 &4 %4
34 | {
35 cl.second = cl.second + 1;
36 if(cl.second >= 60)
37 {
38 cl.second = cl.second - 60;
39 cl.minute = cl.minute + 1;
40 if(cl.minute >= 60)
41 {
42 cl.minute = cl.minute - 60;
43 cl.hour = (cl.hour+l) % 24;
44 }
45 }
46 return cl;
47 |'}
48
49 |Clock operator++(Clock & c1, int) // JEE P BEHIF TR
50 | {
51 Clock old=c1;
52 ++(cl); // AR E++
53 return old;
54 | }
55
56 | int main()
57 | {
58 Clock myClock(23,59,59);
59
60 cout<<"First time output:";
61 myClock.ShowTime();
62
63 cout<<"Show myClock++ : ";
64 (myClock++).ShowTime();
65
66 cout<<"Show ++myClock : ";
67 (++myClock).ShowTime();
68
69 return 0;
70 | }
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12.5 BRARAEL or AR A ERIEL?

BRAF[1. =, ->. () ALK R E0T XE 3
TIBEAT () WEFRREIZER A, 40 double (x)

£ FR: Cor HATRRR ++ 50 -- DALY AR, 2K T THRAFRARE, BB AR R &
A BEHFRT, LABHER (o=, -=%) LEUARR JH#HFT X H.

BRAT << >> WMLIAR G BB X P s BT BB 800 b B A R, B eSO FRR oY
Z)
Hot iz S AT WIRE nT AT AR 53 s B0 2B A, A nT RUFHAR O s . SRR 2, e an
- BB, UG e BT S
- HBREAT, WP RO 5200, HASCE SR, W SO AR A e80T
E2W
- WHIBRALF, RPN BRI AL AF-2F, I SO s 805 5K, I += 45

w FREEFALZFEEFENAERREHAR TH, AMEER— LG a5 LAk

12.6 HEMKFLET =

1

O 00 N AN N R W N =

S i
PP AT A i S il Ay s e &, AERELE S = A1 2R 8 P Bk S Py i R . AR BB OBz 5
(9 AR =X, G B e

1 |class Rational

2 [ {

3 public

L

5 Rational operator=(const Rational &p); // E#HIK(iiz
6|  cee ees

70}

R REIAEXR, AJE void, N Cr RFZEMAE: a=b=c. da] LR EIXSZH5]H.

Bl 12.5 BREAT = HHZE. (ex12_overload_assignment.cpp)

#include <iostream>
using namespace std;

class Rational
{
public:
Rational() { x=0; y=1; }
Rational(int x, int y) { this->x=x; this->y=y; }
Rational operator=(const Rational &);
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10 void Display() { cout << x << "/" << y << endl; }
11

12 private:

13 int x, y;

14| };

15

16 | Rational Rational::operator=(const Rational & p) // EHIRX(LEH
17 | {

18 X = p.X;

19 y =Pp.Y;

20 cout << "using overloaded assignment!";
21 return *this;

22 |}

23

24 | int main()

25 |{

26 Rational a(4,5), b, c;

27 cout << "a="; a.Display();

28

29 c=b=a;

30 cout << "b="; b.Display();

31 cout << "c="; c.Display();

32

33 return 0;

34 |}

12.7  FAASE5AF [1 B

o Nt AEE []
TER A aS T, AT LGE R [R5 E A ERICER. BAEX T Rational 28, T 1AM r[0] £
I, r[1] Raor Bk, B AT FATAILUX A4

1// s FH Ty XER

2 |int Rational::operator[](int idx)

{

SN

if (idx == 0)
return Xx;
else
return y;

o N &N W

}

XRE, FATAT A r[0] ARFRIT, P11 AR T, :

1 |[Rational a(4,5);
2 |cout << af[@] << "/" << a[1l] << endl;

(B2, GREATEAEN r[0] Al r[1] X4 FIEEMEYE? N rl0]=3, LRSI X B
AT, XA &3 A 1E.

o F{E: REHIAEMRIE S 20 i s RR R 2. e Gn-sri A8 R A2 A, A2 A2 H.

o EFEA BT r[0] REHIMEMRE S 22317 — &I r[0] 5] A
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1 int & Rational::operator[](int idx) // HB#BE WA —/7]
2 {

3 if (idx == 0)

4 return x;

5 else

6 return y;

7}

N

o AR mHE R E AR A S 20 R B2k, AR ] pg b2t —A 5 L CRIRAZE(E 7 0GR [E1) |, i &
WEIB AT +=, -=, 3.
£ R AT HAEMARE— B, AT E B SR F B I R R, @
6 B iz F N A w56 RAE, ARG AL

Bl 12.6 BFEAF [] HYEHZE. (ex12_overload_left_value.cpp)
1 |#include <iostream>
2 |using namespace std;
3
4 | class Rational
514
6 public:
7 Rational() { x=0; y=1; }
8 Rational(int x, int y) { this->x=x; this->y=y; }
9 void display() { cout << x << "/" << y << endl; }
10 int & operator[](int idx);
11
12 private:
13 int x, y;
14| };
15
16 | int & Rational::operator[](int idx) // =& [], &=#Z5]
17 1{
18 if (idx == 9)
19 return Xx;
20 else
21 return y;
22 |}
23
24 |int main()
25 | {
26 Rational a(4,5);
27
28 cout << "a="; a.display();
29 cout << endl;
30
31 a[@]=3; a[1]=2; // TR [] #ATmMAE S
32 cout << "a="; a.display();
33
34 return 0;
35 | }
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F+TiF mRATERS A SRR

12.8 HahFEEH

o N AZ AR — SRR AR R 2 (A pis 5

o BEASLELY — BXTR H sl o AR A,
o JLAKHEIT — X4

B R SRR 2R A S A

1
2
3

Rational a(1,2), b;
int c=3;
b=a+c; // ELEH? --> BEHRBBAREK,

- R HbiEH.

(1) SEBUT ik AT s, BAnA B S B s 5

Bl 12.7 A ShRBIEA: BB R — X4 (ex12_overload_conversion_01.cpp)
1 |#include <iostream>
2 |#include <cstdlib>
3 |using namespace std;
4
5 |class Rational
64
7 public:
8 Rational() { x=0; y=1; }
9 Rational(int x, int y) { this->x=x; this->y=y; }
10 Rational(int x) {this->x=x; y=1; }; // #&Fd, MR HK
11 Rational operator+(const Rational &); // —& %W const !
12 void display() { cout << x << "/" << y << endl; }
13
14 private:
15 int x, y;
16 | };
17
18 |Rational Rational::operator+(const Rational & p)
19 | {
20 int newx = x*p.y + y*p.Xx;
21 int newy = y*p.y;
22 return Rational(newx, newy);
23 |}
24
25 |int main()
26 | {
27 Rational a(1,2), b;
28 int c=3;
29
30 b=a+c; // ¥ c BBRAFEKNE, REALEE, E&: c ReBIAEmT AL
31
32 cout << "b="; b.display();
33
34 return 0;
35 | }

w B LH TR cREMTHEL, EAFNCLMENAELY, PP b=c+a?

o MR — HAMEITY
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O 00 N AN N R W N =

W N N NN NN NN NN = e e e
— O O 0 N AN RN = O O 0N NN RN = O

1 Rational a(1,2);
2 |double b=0.8, c;
3lc=a+b; /) BELAEIT --> FHBHEERAHESR, REHGEL.

(1) ST AR pR g (2 AR 51 pR SO =)
(2) 7 H:

e

‘ operator #&HJHK L (); ‘

3) EX (REAIEINTE L)
%% ::operator 4MEME() { Bk }; |

PR B R ISR, OB R BB e E 1R [ R,

B 12.8 A SRR %5 — BARHEEM. (ex12_overload_conversion_02.cpp)
#include <iostream>
#include <cstdlib>
using namespace std;
class Rational
{
public:
Rational() { x=0; y=1; }
Rational(int x, int y) { this->x=x; this->y=y; }
void display() { cout << x << "/" << y << endl; }
operator double(); // ZT#H i &K4L double()
private:
int x, y;
};
Rational::operator double() // E#H 4 &3 double()
{
return double(x)/y;
}
int main()
{
Rational a(1,2);
double b=0.8, c;
c=a+b; // ¥ aHBBRAMKER, RESLHER
cout << "c=" << c << endl;
return 0;
}

H Sh SRR I TE T A
(1) —nT ATE T SE4 pR R, S BEXT R BIEA KR I (0 4k, o m] LT 4800 1 R AR, S B
BRI IR R AL, (HPIE AR
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(2) AEA TRV R AL, WSO AR B0 s S s AT 48, IF BB S “walH” .
an:

1 |Rational operator+(const Rational & rl, const Rational & r2)

12.9 -HLE:2)

%3] 12.1 it h Complex M2, Fnm—AEEL, X IAHE:
o Wi NFAERY float FHRMLIL: x, y, Z R SEER AR S
o —NAIHTE S PR Complex (), & B A H x=y=0;
o —NHTES & REL Complex(float x, float y), HIUAALILHRANRETE;
o A BHL void Display(), ffith 4L, 0 2+31, 4-5i;
o IR s BT B A IREIE . “+="
o DR B0 X EHE B REB S .
SEPX AN, FAE R BRI BB 21=2.1-5.41 fl z2=7.5+3. 21, i1 23=22/21
i z3+=z1, HfER A B, (FEFH4% hwl2_01.cpp)

%37 12.2 DARRG s B07 NE BB ks 5, (2 e T N mimiz 5

1‘Complex a(2.1,5.7), b(7.5,8), c, d;

|
2‘c=a+b; ‘
5d=b + 5.6 |
4‘e 4.1 + a; ‘

L J

( FEFPHL44 hwl2_02.cpp)
%31 12.3 VI B0 XE A A teisss®, Bl >, ==, <, MZEEHIT T mzs:

1‘Rational a(4,5), b(2,3);

2‘cout << "a>b? " << (a>b ? "true" : "false") << endl;
4‘cout << "a<b? " << (a<b ? "true" : "false") << endl;

3 ‘cout << "a==b? " << (a==b ? "true" : "false") << endl; ‘
|

( FEFFHU4S hwl2_03.cpp)

%451 12.4 W48 PolyInt 1935, TR ZE 2T (B RECHER) |, X204
o /™ int BB int n, TR 2R IIUREL
o /N int BB BRI int * a, FREZWR M EREL, B

p(x) =ag + ar1x + agx® + - + apx™,

Horp a 81 REUA & (a0, a1, . . ., an) FYE L.
o —ANRHITEZHE EE: PolyInt (), TR LT p(x) =0, Bl n=6, a[@]=0
o —NFIES MG REL: PolyInt(int n, int a[])

(R FEATE BRECT T new X4 B 7% 2 1))
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o I PREL void Display(), #&c4idl )y =Uhi 20k
Woplx)=1+22z+423 itk [1,2,0,4].
o DU O pRE0r sNH BIRME “=” 1253
PolyInt & operator=(const PolyInt & p)
o DR BT NE R 7, S R T ks 5
PolyInt operator+(const PolyInt & p, const PolyInt & q)
o HrigeRikl: ~PolyInt (), Bl new HITFHYAFA# =S ],
SEHLX AN, FRAE T RPN BB RBEIIA p(o) = 1+ 22 + 423 M g(z) = 2 +
4z% + 323 + 525, 1 s(z) = p(x) + q(x), HAEFF LA p(x), ¢(x) Fl s(z).
(FERPHL4 hwl2_04.cpp)



F+=if HERSIRE

AP EENEA:
o fHAJERMMAKIIRE
o QIfATAR ARSI RO : Ak Iy X S Ak
o IRAEZM G MACRARAR L + B i i
o JRAZIN G K TiTR] R
o JRAZERIRAE BREL (RIERIESIZR, Bl I aa ey )
o JRAEZRBG BRI 24 IR A R HEAT <2 2
o RIUHAH: IRAEFISGIALIER G
o ZEYIRI MoK — HELRR/ AL

AT T [0 A REOR B — D E ML, WPk —128 B 4R A 75— 128 A, i1~ B AR A iYTR&E
K FE, ML A BN B RERSEK. PRAT LUEIFIRAE I RA SRS R PERIIRE, AT 20
UG 5 HR R AR IR AR ZRAEAR R AR R, ads m] LI i J i SO o PR sl 5 5L L8 75 PR T A
RIEAT IR PERTIRE, BEE i@ L EE.

13.1 4R 5k

o JEHYIRA:: FEC A SRMELAL_E 7= A B AR A 72

o RRYGRIR: IRAICAIK T ACRAVRAE, AR B U (B 1E) MR BUR R GURE);
o JRAT ISP EEZEBALEE, Hi PR N R 28 F 3K

o JRAZE AT A ST ARRE, AR AT RUIAET 51

o JREERAL AT UIFE R AL, YRAE HUBN T2

£ ER: kAR ARG T R T E R, A A TRAF A

132 JRAFE X
class kAERL : HAFX XELL, $ARFX LEL2, ...
{
X WL ¥
3
o KLTIRAM LA UL

164
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(1) —PMIRAZERTRIA 24K, LA B4R 7%;
(2) AR—PIRAZE A — AR, WIFR N BagkaR;
(3) — AR AIRAE 2412, ML 2R

(1) AkrRT7 = FE T AR GR R A J3 53 A5 ) e 1

(2) gk A = public, protected. private, g H private

(3) URAEZSALGE: MACTEARAR ARG + BT H4 ) i

(4) ARG ALY NACSEAR IR ) S PEAIZRE n] LML B 258 IR A2 Y 128

o BAIRAE I AE:
(1) WSS R s IRA A & AL BRI R ECRIAT 4 eR B M I A AR S8 R
(2) B A IIN
-l AR SR ARG Y i ) s
- XFACTER L BB ARSRIRAZE OB A DT (Ui pR ) AR B [ 4, Il HUBE
ViTUH B (B eR R B R B AT, RIVEETE S A — A, R 2B btile )
(3) BSIHTALT: MRS PR 2L, ISIIH AR 8 B3 R RO 61

£ FEIR: Mg R TR B S R R AR AR K.

o JRAEZENACRAR KA LA BT ) 1
(1) 3% HLF2 2R YRA 28 BT 1 RSO RIS M ek ERRE 75 U5 TR IR A= 28 P A AR AR 1
(2) AR T7 AR, ViTal AN
N (public)
- SR A FIRAR LR BT ) R DR AR
- SRR LA AT BT
FAA YK ( private )
- SO AT FIRAF LGRS IR A 2R R FAA 1 5
- SRR R AN AT BRI
PRIaE A ( protected )
- SO AT TR ORISR IR A 2R R DRl 7
- SRR LR AN AT BRI
o JLmTEIL:
(1) PAACTEAR IR A I 53 _REICR AR AL 53 R T ) AN 325 i)
(2) TV LM R kR, SCRAAMAT B A FRAN ] EL T 1)
(3) FAHARARSE, AL (Rl 2 A g ) TCEAE LS IR SE b BEER IR IE I, A2 T4k
TACRIBE R ARSEIRA: . TR, R Ak AR B .
(4) PRIPAR S FAA AR SRR CREE A BB T RIELLS AR A AR D PR A
PR 2.

o Vil NS
(1) SR PR RI AL B - IR D7)
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= AR SIRE

O 0 N AN AN W N =

(2) IRA=ZERL5T PRSI IRAE BT I - IR D TR
(3) SR eRAT IR AR B B3 : ANRE TSR]
(4) TRAEZH O PRECVT AL B2 : R T4k R T SRS B A B ) Jw
(5) IRHEZAMER R (ARG BRE) VSTRIRAZEFTA I R BEVI TR A B
(6) IRAZEBLGIFL TN E P nT Rl 700 DYk

- ARG SR ARLA B

- AV SRR ISR + BT R FAA I B

- DRI ACRARIER 73R + BTG A PR

- WAL SCEAORIER TR + BTHE HA J B

><\

P

B 13.1 JRAZS L i Tl 5 (ex13_Inheritance_01.cpp)

#include <iostream>
#include <string>
using namespace std;

class Person // X%

{
public:
Person(string & str, int age )
{ name=str; this->age = age; }
void show()
{ cout << "Name: " << name << endl;
cout << "Age: " << age << endl;
}
private:
string name; // # %
int age; /] i
¥
class Student : public Person // kA%
{
public:
Student(string & str, int age, int stuid) : Person(str, age)
{ this->stuid = stuid; }
void showStu()
{ this->show(); // RALAHEZIE name F» age
cout << "Stuid: " << stuid << endl;
}
private:
int stuid; // %
s
int main()
{

string str="Xi Jiajia";
Student stul(str, 18, 20150108);

stul.showStu();

return 0;
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13.3 RIS R

URHE AN RELR AR S S B R FIAT ) R KR, 8 5 2 ) 0 3L
o IRAZEIRAIPIAAL: AR HTHE s B O AR AR L AR R BB B R BR AL
- MNACTIS AR TR (808 1l 57 75 e o R P A ) i R B A TR0 B A
- IRA SRR 3 R AR (REUAR) RO STRHE Bt i 5 i W Rk
o JRHEERME KB (WIIR LS EER )
RAERL(BRAHIIKR) ¢ KEL(HHK),...,LEn(HK),
N3 ZL(HAK), ..., AT FEn(SHK)

R AE R N I ( REFEG ARG X E R N AR g3 £ )
}s

(1) BSEIIRPWSHEEATEIER OB ) | HA AT 2
(2) o BRI AR R : SCIME + B B, AR AR i + A 42
(3) SCHBIRIN B IRT AR AL T FHAC S 1 pR K
(4) PRI R IR IR T8 FH PN R0 G T 7E SIS PR ) i R AR
o JLmiEid
(1) FEIRAEZRA I PRE D BRI ER D, A — LE SRR AL 25 SR M 3 pR AR
(2) A A AL S HOR 3 e, D AT LA g
(3) H AN AL S M i R BRI IR AL, ton] LA i
(4) TRAESAIE PREI PRA TN
- VA FSCR AL T PR, FEAS AR AR I 75 B O HA T
- XPIRAESSHIG T RANAA AL, $E BN TESE R I R AT
- PETIRAJE R R 3 eR B A A 28

B 13.2 JRA: A 3k pRI L2 151 (ex13_Inheritance_02.cpp)

#include <iostream>
#include <cstdlib>
using namespace std;

class B1 // % B1, #3R40H 54

{
public:

Bi(int i) { cout << "constructing Bl " << i << endl; }

1

class B2 // % B2, M S A L
{

0 NN WA W N =

— = =
R N = O O

public:
B2(int j) { cout << "constructing B2 " << j << endl; }
s

—_ = =
[©) NV BTN

class B3 // % B3, M

5

3
B
o
ot
N
e
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18 | {
19 public:
20 B3() { cout << "constructing B3 *" << endl; }

21 |};

23 |class C: public B2, public B1l, public B3 // kA% C, EZXEMIRA
24 | {
25 public:

26 C(int a, int b, int ¢, int d) : Bl(a), memberB2(d), memberBl(c), B2(b)
27 { x=a; }

28 void Showx() {cout << "x=" << x << endl; }

30 | private:

31 B1 memberB1l;
32 B2 memberB2;
33 B3 memberB3;
34 int x;

35 };

37 |int main()
38 | {
39 C obj(1,2,3,4);
41 obj.Showx();

43 return 0;
44 |}

FEFFIs T4 RN

1 | constructing B2 2

2 |constructing Bl 1

*

constructing B3

NN

constructing Bl

N

constructing B2

* H w

6 | constructing B3
7 | x=1

& BFE. Jw¥ Student ¥ 49 % A K showStu WELE H show, W] 3% he T 4k 32 2

o JRA: S IE RO R W, WA ZEr oI an 3k,

1|class C: public B2, public B1, public B3
2 {

public:
C(int a, int b, int ¢, int d); // RAZFW, R &

oSN

¥
C::C(int a, int b, int c, int d) : Bl(a), memberB2(d), memberBl(c), B2(b)

{x=a;}

o N AN W
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13.4 YRHISH B il #a) i pREL 169 -

13.4  JRAZRA ST G %L

o Rt ST RO RO 1P VA0 A 3 bR B A S B 10 1, SR LA TR 2
HHCH R 105
o e SCIRAK 1A O BHOTE, 7555 o S0 K AL L A RO 2 5

13.5 IRAZRMINTR R EL

o URAZERINTH AR TR AR O (RS Gl bt ) i3 B AR
o JRAERHTAL R RE S5 W AT R B —
o ACJI FIHTHE XTSI 7 B A ey AQSEFIXT R SR T Js S B M) e i 17 B¢
o i eR AR PR I T Y5 4 3 R AR I
- PATIRA AT R R
- PATUREE SR G P BT AL R
- PATACEIIBT A PRI

13.6 il ¥4 B Bl LN

AR IRAE S S B S AC 2[RI 44 B R B3, i ey b 2 7

o SRR

(1) WERAFAERA S A EA 5 R VRIS, SN Z4E 0 W AR AR TE 2 VE R SRT I, R
WNSEAE N JZVE AR B T [ 2 AR TEAE, WIANZFRIEAFAE N 2 A AT .

(2) SHIEINE, IRAEZENZ.

() ATEIRAZEHE LT 5AKRI ARG, IS PR LY.

(4) AAEIRAZE I T 540K 44 n B sR AR, RIE sREUSEER AN R], AR K1) [F] 24 R BT
A EEIL LH SR

(5) WAl BRI R L. K & + AR PR
ES AR NP4 /] IR
R4 AL (BE) /) BN

(6) BRI LA, Hix A A [F A hRRAT, W20 FHAE 0 B4 ket < il TR
SCRIIBRRAT.
(7) FIFAVE R4 HEAF AT B AR AR R IR A= 2 A SRR B B B3, DT T i 2% ) 44 [ A

51 13.3 S5 CHR I 25 1] (ex13_Inheritance_03.cpp)

#tinclude <iostream>
#include <string>

using namespace std;
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17
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23
24
25
26
27
28
29
30
31
32
33
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
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class Person // %% Person
{
public:
Person(string str, int a) : name(str) { age=a; } // #&E &K
void set(const string& str) { name=str; }
void set(const int& a) { age=a; }
protected: // 4&47 % & 7
string name;
int age;
s
class Student: virtual public Person //Jk 4k Student
{
public:
Student(string str, int a, float sco) // ##& &K
: Person(str,a), score(sco){} // #nitt&
void set(const float& x) { score=x; }
void show()
{
cout << "Name: " << name << endl;
cout << "Age: " << age << endl;
cout << "Score: " << score << endl;
}
protected:
float score; // M4t
s
/] E R
int main()
{
Student stul("Xi Jiajia", 18, 85.5);
stul.show(); cout << endl;
stul.set(20); // BRABEER, 1ad TR R RBAHFH, PR 692k A 26w 1 & 4K
stul.show(); cout << endl;
stul.set("Shu Fen"); // Error: L3698 i F 3 F ik
stul.show();
return 0;
}

13.7 AU B

o FABN
(1) (e BRI BT, n RMEFIIRA2E CAAA T kK ) AXEZREAR
) IR AAIREIEEPRRA T AT JhEE, PURACKREMR DAY AL, A JRAE AR AT
VAR
(3) BAUG, RAEM ISR R A, RIYR A2 B R A5
o RALRA N b AR AR AE LU B0
(1) IREAEZAXT G AT LARSREL AL N AR R



13.8 HE4kK
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(2) IREEZRMIXT AT AT A5 |
(3) IRAZEIIHREF AT AR AL N SRR BT

13.8 B4R

[o I e N AT NS R SR

e e e
N N R W= OO

FEZ TR, QIRIRA ISR sl AR AR M s — LR AR A TR, WAE SR A IR A2
SRR HIL R A B B 203 [ 40 R X I AN AP AERR AT [R] 44 [RI R, 32 o VARSI A7 s
[E, TR FSLL 1 D5 TR S 8 B N A TR X, ELAS S . SRS b, FEARZAR DU, JATTH A EH— XA
BEGRIAS CREIE PREUR T )

REARK:

HHALHIE BTG — IR SRR TR IR, o] LA bR 7 s B R AR, X I
AN TR A A AROA Y [+) 24 B B 53 7R N AT A — A RIAS, [l — A~ s B U — s

URAE PR 2 Ry e B R R 4 K
class kAEEL: virtual AR5 R XKL

}s

— R AFEIRAE BN R A AR R 7 2, MIAEIRAE 55— 2SI AN R AR 5 2K
N T ARIEACR B AEIR A= 2 R AR — UK, n] AFEIZ SR URAE ADoK T e 4k R 5 5K, 73 AT

SRATREZ: HBLXHZ AR Z AR,
SR RE AR AR IR IR A S R i PR

- WSRACSE R R i R T AT S 4L, WITE B B Rk Bl 7R % SO R TR A 2K, AR TR it pR K

eia s R SR L RS M E R R,
- UNSRAC SRR i pR AN S0, T T LA

Bl 13.4  FELK LS

(ex13_Inheritance_virtual.cpp)

#include <iostream>
#include <string>
using namespace std;

class Person // A% Person
{
public:
Person(const string & str, int a) // #iE R
{ name=str; age=a; }
protected: // &4 A i
string name;
int age;

1

class Teacher : virtual public Person // 4K

{
public:
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18 Teacher(const string & str, int a, const string & tit):Person(str,a)
19 { title=tit; } // R EMHRZEJITASLK, RLMELSRKEMERHN HLERAR
20 protected:

21 string title; // #A4k

2 |};

23

24 | class Student : virtual public Person // 4Kk

25 | {

26 | public:

27 Student(const string & str, int a, float sco) // MR

28 : Person(str,a), score(sco){ } // iR AL EMERAe HiA R
29 protected:

30 float score; // M4t

31| };

32

33 | class Graduate : public Teacher, public Student // % T4tk

34 | {

35 public:

36 Graduate(const string & str, int a, const string & tit, float sco, float w)
37 : Person(str,a), Teacher(str,a,tit), Student(str,a,sco), wage(w){ }
38 /] SLM LA A SRR AR R

39 void show()

40 {

41 cout << "name:" << name << endl;

42 cout << "age:" << age << endl;

43 cout << "score:" << score << endl;
44 cout << "title:" << title << endl;
45 cout << "wage:" << wage << endl;
46 }

47 | private:

48 float wage; // I

49|}

50

51 |int main()

52 | {

53 Graduate grad("Xi Jiajia", 24, "assistant", 89.5, 1234.5);
54 grad.show();

55

56 return 0;

57 | }

Z£9 Fi8: A4 Graduate £ 893t 85, 243l i Graduate 89 #13E F P 49 Person(str,a)
K AHE AN Person K 4k K94 HE & i, Teacher(str,a,tit) #= Student(str,a,sco) ¥
3t Person #3& & & 69 B 4208 A A A L 9%

1// #R¥% Graduate WM& KA T@GEE, BPBETERRE
2 |Graduate(const string & str, int a, const string & tit, float sco, float w)
3 : Person(str,a), Teacher("Tea",2,tit), Student("Stu",3,sco), wage(w){ }

13.9 LHLE:>]
%3] 13.1 YR S5IR4E
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(a) Hi5PRECint ged(int a, int b), MBI ARFSRRE) R RRAZEL
(b) Wit Integer MI2E, FR AL, X RAUHE:
o — AP int BRI a;
o —AHIES MG AL, T ICEBONME: a=0;
o —NHFIESIRIE PREL: Integer(int a).
(o) WIT44°M Fraction BIURAZE, FRE %L, LLAA T4k K Integer, X004
o — MR int BARAL: b, IRFRIEE, 48K a RFED T
o —IANIFES MM AL, HTICEBNME: a=0, b=1;
o LS RS Fraction(int a, int b); (EE4SF T/ BFELH ST
o AL BIPR% void Display(), A a/b U434, 4 2/3, -3/4;
o DIAERL SR B0 BN AE T <+, LB BN G B T BEELE 4Y)
Fraction operator+(const Fraction & x, const Fraction & y)
SEHUX AN, FETE TR IR: B HEL x=2/3 Fl y=-7/5, W z=x+y, HTERH R
z. (FEFHL4 hwil3_e1.cpp)

#4351 13.2 YRR SIRAE: [A] 24 01 Gk S 2R RIS
(@) W44 Point 928, Fos-Fii bRt XA
o WA Y double BHRALIL: x, y, Zr BRI S AR RN AL PR
o —ARMES I KA Point (), AT EIEE A (0,0);
o —NHFES KIS %L Point(double x, double y);
o i 51pK%L double dist(const Point& p), iR [F 24 A 54 SIKIHE.
(b) 7E Point ZSAYFERE FE IR Point3D, Frm =4E4s [0 AY— N, XN ISAHE:
—ANHHE R T double BE AL z, TR 228 FR;
— A S BF 1 BREL: Point3D(), A TR A (0,0,0);
— G2 K 1 PR EL: Point3D(double x, double y, double z);
XA BRE double dist(const Point3D& p), iR [H] 4 Hi i 5 45 I B B
SEPLX AN, FEAE 3 R i
(1) S AL(0,0) FlA2(4,5.6), fiH BN TZ AR,
(2) Bl B1(0,0,0) F1B2(4,5.6,7.8), K th A T2 [E] IR E.
(FEFHL4 hwl3_02.cpp)

%531 13.3 IRAEHARK: REARK.

(a) BEIT4474 Employee S, ;X MERALHE:
o PRI BIBAE N OL: string name F1 int age, 43RS 144 FAE IS
o —NANTES RS BREL, F TR A SR A DL
o M H1PR% void Display(), fiiih A fE e (HEA AR ) ;

(b) 7 Employee FEfit [ 5E LIRAZE (LLE4E AT ) Saleman, XS AIHE:
o UM RGN B int sales, TN ER;
o AN =ANES I KA, H TR0 AA LB LA
o i Ui pR%I void Display(), Mt urfifsE (4. FRFAEES) ;
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(c) 7E Employee J&Aili I g LIRS (LLELRAT L) Manager, XS {UfE:
o FHE{EIUBIE NG int members, FRE TN AL
o N =AE SR G R, TGRS BB
o A pR%EL void Display(), fithFrfA{EE (14 . FRFEEAL) ;

(d) 7£ Saleman Fll Manager J&fill b RS SaleManager, XML 4E:
o —ANFIUANIE S MMk G %R, TG T8 s bt
o JHU1REL void Display(), HitiFrafEE (4. . FHABMEHEH ) .

SR AN, FETE FE R BlE— SaleManager, I:44: Zhang San, 4Fi%: 32, B4

128, BHIAKL: 8. 7E s Ea iz B 2 BRI E R, (FEFE4 hwl3_e3.cpp)

%3] 13.4 it Clock 2§, Weekday 2, Mytime 26



FTEH ZAS

AP EENEA:
o JERREC FRALE S FERTIRIIR A I RE A —FR AL
o MERRECEIMZA: SRR
o TGS PR
o MR pREL: BRI SR

141 fH2E2

o T RARFMEAIIE BRI ZE B B0 REUN 2 FBON R AAT . B 1R Z R0 ) S 305 =X
— T R PR R 2
£ FIR: ARG FHEF T ABBRZ —, FRFRTETRINSE, Rt h @
mAt R EIET. 55 FHEAURE G @A HAL R 69 = KAFAE.

o HILMZALI T
(1) PREER, BHAFEE
(2) HEPREL
(3) itk

14.2 RS

o 2K R
s, FIRESS G R a, REEAFEACRMIIRE. AN i ST B R AL
show, JRAEZEHHLA AL O1 BREL show, IR AR A RN R G, HEER IR show ZhRE.
{HRET ISR RAHEIRAE SN show TIREVE? Cr T HE BREL 02 FHR AR DRI A [R]E.

o REPREAFT I R AL R B AT I virtual SGHET

virtual #&#EER L 2R L (HBEIK)

Bl 14.1 235 FE KA — (ex14_virtual_fun_e1.cpp)

#include <iostream>
#include <string>
using namespace std;

class Person // 2%

{

(o N N S

175
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7 | public:
8 Person(const string & name, int age )
9 {
10 this->name = name; this->age = age;
11 }
12 virtual void show() // *4t5F virtual, B FWH%E &4
13 {
14 cout << "Name: " << name << endl;
15 cout << "Age: " << age << endl;
16 }
17| private:
18 string name; // %%
19 int age; /] F
20 | };
21
22 | class Student : public Person // kA%
23 | {
24 public:
25 Student(const string & name, int age, int stuid) : Person(name, age)
26 {
27 this->stuid = stuid;
28 }
29 virtual void show() // WZAEFITV R virtual
30 {
31 Person: :show();
32 cout << "Stuid: " << stuid << endl;
33 }
34 | private:
35 int stuid; // 5%
36 | };
37
38 |int main()
39 | {
40 Person pl("Gao Dai", 20);
41 Student stul("Xi Jiajia", 18, 20150108);
42 Person * p;
43
44 p = &pl;
4s p->show(); // X EI4 p @ Ext g, HHAMGLLEN show()
46
47 p = &stul;
48 p->show(); // K EF54 p @k ALt %, HaAMGZRAELS show()
49
50 return 0;
51 | }

TEXAPIF L, p JEACRAGEL, S EAR 1 AXT RIE SRR G, WISCBLR IR AR A IRE, TS E R
[ IR AE SRS G, WIRESCBLIR A S DIRE. X 3R, ACSEHREH T LA BRACSR 1 5 2Rk, ]
PAFERRIR A T ZORMER, A ZMIER, sl UA 2RI IMBERMZEZE (Polymor-

phism ) .

£y Fig: RAXRP FIREHHET, £ virtual TAE S, X E%E, REARKE T FRY
R, M A RERPHR LHH (BALAR) #AE K.

o RERREERME T —Mhild BAVTIIRA DS (A EAEIR A AR HEIR A ) A BERIBILY;
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o ERRB R REMEE TR S AA BRI Z B RIRCR, BNTok LA, LR w7 ok s
B2

Bl 14.2 235 R A — (ex14_virtual_fun_02.cpp)

//

// BTEIR GGG R LA
//

int main()

{

Student stul("Xi Jiajia", 18, 20150108);
Person pl = stul;

O 0 N AN A W N =

pl.show(); // F#eEIL L, ARG RZL Person: :show()

—_
—_ o

return 0;

._‘
I
-

& FiR: S A—ERMEENT R EBERARMB R, R4 RE, RAS ST @2 20
7, A % A i — AR R 46 4T.

o KT HE R L B
t HTAER AN G virtual, BEUE X (FEANTE L) BEAREM;
T ASRIRAE A W R AR BLAAE S, DT FAC S 1) M e 4K
T X THA R GRS R R PRI, 2280 DI R sk, 1B s AR ).
Bl 14.3 22 B REZE] = (ex14_virtual_fun_03.cpp)
1 |#include <iostream>
2 |#include <string>
3 |using namespace std;
4
s |class Person // 3
64
7 public:
8 Person(const string & name, int age )
9 {
10 this->name = name; this->age = age;
11 }
12 virtual void show() // %% & S
13 {
14 cout << "Name: " << name << endl;
15 cout << "Age: " << age << endl;
16 }
17 | private:
18 string name; // %%
19 int age; /] Fs
20 | };
21
22 | class Student : public Person // kA%
23 | {
24 public:
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25 Student(const string & name, int age, int stuid) : Person(name, age)
26 {

27 this->stuid = stuid;

28 }

29 void show(); // kAEPFTVAR virtual

30 private:

31 int stuid; // 5%

32| };

33

34 |void Student::show() // & &I AEINEE LA virtual
35 | {

36 Person: :show();

37 cout << "Stuid: " << stuid << endl;

38 | }

39

40 | int main()

41 |{

42 Person pl("Gao Dai", 18);

43 Student stul("Xi Jiajia", 18, 20150108);

44 Person * p;

45

46 p = &pl;

47 p->show(); // X EH4 p @ ExrE, HLAMGZLES show()
48 cout << endl;

49

50 p = &stul;

51 p->show(); // X &4 p kA L%, AR ZIR AL show()
52

53 return 0;

54 |}

o M NZER KM

(1) DIAFAELR AR R

(2) AR b2 HE pREL, LB TR 4% 1 BE e R, BIACS IR A S R A 7E HLA A TR] R
BFER (bRE IS HAAAIR]) 1 R

(3) HABIE A AHE ET 55 | R FH HE R AR

Bl 14.4 235 K eREABIIY (ex14_virtual_fun_e4.cpp)

#include <iostream>
using namespace std;

class Point // %
{
public:
Point() { x = 0; }
virtual void Setpoint() { x = -1; }
virtual void Setpoint(float a) { x = a; }
virtual void Display()

{

}
protected:

float x;

cout << "x=" << x << endl;
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16 | };

17

18 | class Point2D : public Point // kA%

19 | {

20 public:

21 Point2D() { x = 0; y = 0; }

22 virtual void Setpoint() { x = 1; y = 1;}
23 virtual void Setpoint(float a, float b) { x = a; y = b; }
24 virtual void Display()

25 {

26 cout << "(x,y)=(" << x << "," <<y << ")" << endl;
27 }

28 | private:

29 int y;

30 | }5

31

32 |int main()

33 | {

34 Point * p = new Point2D();

35

36 p->Setpoint(); // OK, HJR kA& £ & 4
37 p->Display();

38

39 p->Setpoint(2); // OK, ALK R

40 p->Display();

41

4 |// p->Setpoint(3,4); // ERROR, X ERAFEWHmANFSAA Setpoint Fidt
43

44 delete p;

45 return 0;

46 | }

w BE. A& EHIP, 40 R Point2D P %A 42 void Setpoint(float a, float b) A&
R H, WAL RE F % B AT?

AT HE R BT REH BLX ARG OL: — A eR B TR I AN AL S 1P I 20 B E 19, TR AE )Y
BTN AR E. AN R, A SRR s T, ARIERET p 58 AR AKX R IR
HEEXF G, A REDRE A TN AC S 1A A B3 RS R IR A S A B pR . X PR RGPk #E3R

B4 2 BhASERSR.
1 void fun(Person * p)
2 {
P p->show(); // Person:show() or Student:show()? #25iE472 4 442
4} /] A—BRD, TAFARRAKE —» 54

£ FiR: B T %5 R e iR I R AL 2 AR A A9 R SC R A9 R R B ROE R R A R AR R B AL,
FRAFRA IR K.
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14.3 Al Hih43e

14.3.1 4l ek
o 4liFfE pREN I B
virtual EAARRA R L (HAFK)=0; // "=0" ZLEJHRE

o TERE PR AR RN “=07, KR It pREC Ry 21 i pRAL.

o 4liffE pREEA PR,

o AR KB M IR A S RA T, SEbr ERURFTE “Hen” |, AR Th R B E L. B rIfE
PUCE S VR, RATRAERA A X RE (D6E) |, (HEASEBL 2 R4 E X

o MR Ll R R, IR FOR—A> HIR S, ARESLHIfL, BINRERIEXTR.

14.3.2 fhgk
SRS S 4l R R SRR i 42k,

o MRIE—FHFIRAE, il W RN TIRA TS 19, — Al TR Z AL R

o MRFIARARAYIXIR (RIABESEEIME ) , HAEFIRIRA:, B LUE “fhiZR” 179

o WSRALRE pRAAEIR AR S o B BAAGE S XN IRA ISR MR

o TRIEH) T EAE AR A KA DIBENE o4k 1 LU E— DR IZR G5t v, e oy IRA R R it —A
NILHIAR, BARSEIE i IR AEZEIE AL

£ FiR: R AR B R AN BRI ERTESL. FEE ALLXERARARKAE, 4o
A, BT E, JUMEKF, A€k B AN L RAETRIFE L.

14.3.3 241

Bl 14.5  &ifz R I ] (ex14_virtual_fun_pure.cpp)

#include <iostream>
#include <string>
using namespace std;

class Person // X%
{
public:
Person(const string & name, int age )
{
this->name = name; this->age = age;
}
virtual void show()=0; // %i)E Sk
protected:
string name; // %4
int age; // ¥
s

class Teacher: public Person // kA%
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53
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56
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59
60
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62
63
64
65
66
67
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{
public:
Teacher(const string & name, int age, const string & title): Person(name, age)
{
this->title = title;
}
void show() // %hjiddifeik A% P 2R 2L, PppiL
{
cout << "Name: " << name << endl;
cout << "Age: " << age << endl;
cout << "title: " << title << endl;
}
private:
string title; // B4k
s
class Student : public Person // kA%
{
public:
Student(const string & name, int age, int stuid) : Person(name, age)
{
this->stuid = stuid;
}
void show() // HARAER FARZ LI, TRZRAERDRZ MG R
{
cout << "Name: " << name << endl;
cout << "Age: " << age << endl;
cout << "Stuid: " << stuid << endl;
}
private:
int stuid; // 5%
s
int main()
{
Teacher teacher("Shu Fen", 38, "Professor");
Student stu("Xi Jiajia", 20, 20170108);
Person * p;
p = &teacher;
p->show(); // Teacher::show()
cout << endl;
p = &stu;
p->show(); // Student::show()
cout << endl;
return 0;
}
14.4 Btk

TE Cor W, KR RIAR AT DU S SHOR AL % £ R BOE SN AT DU I BRI R, 2 A o
BOR I, 23S 1] AR S 2 e i e, it 2 B2 R S 4k
o N AREIR:
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BT H R AR e BSOS, A EA AT LI T A RIS B A B, (A5 Ay B g 3t R e 5.
o MR Corr PHGERIIFIIEZ —.
o BRIt T BRI S BRI RE.
o Co+ FHIEMA RIRFEEL T R

£ FIR: A £ R R —ANEIBA AN RAFAE, CAE Cor F T AR S S

14.5 Fifeksl

FIE AR R, e — S E TR AL, B g (BFRRIEHE ., B2, R RE ) MZEBAT LI
BRSEE, MHEH— R R (S2BR F& H—n IRk 7 ), 5 & A sR IR FH T AR
T AN EESR i FAE 2R,

o R bR P BRI E S
template <typename T> // #i#ik, typename ZX4EF, T AWA, FpEA Ak
T fun(T x, Ty)
(...

template <typename T1, typename T2, typename T3> // VAR % ER Ak
T3 fun(T1l x, T2 vy)
{0}

(1) B K AN R E A S — AR, Ry 1 A4 AL S e, AR ki w5 —A 7

(2) —fHE ST R BRA, AT LA IR RIS 00k A RN SCRRER T, e, IR ffi 1] int, float,
double FFEHEAAINRINAF ML T7, R AT LA SHORM R

(3) WFHBLAR sRELE, I TAZ B TSR LS 0] DR FEAE ISR, n] LUE P B & L

K.

£ iEiE: AR AHRN LT DMEE A KM ARIRSE, 4o typename mytype, 124 A T, T1,T2,
o DEFRT — AL

£ EIR: KB F typename T AR class B, ©AVEA AL E H. C++ FHAXT A4 69 T+
FAREE, ZA NG RET, M2 M class RIGA LA LM, 122 class T2 AAEED
EF T, TR KA, Tl R 5IN—AN#7 09 X4 F typename, FITARE L £
ALY RNTEASMARA RS KAAMER class, L1 C++ kA, —RFRAEFF.

il 14.6  F5E4 pRIESC2E ] — (ex14_template_01.cpp)

#include <iostream>
using namespace std;

EoNAS I SR

template <typename T>
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Aol R N AN SN I SR

OO R e e e e e e
N = S WV e NN AN~ O

0 N QN N W N =

T Max(T x, Ty)

{
if (x >=y)
return Xx;
else
return y;
¥
int main()
{
int a=2, b=3;
double e=2.2, f=3.3;
cout << "max(a,b)=" << Max<int>(a,b) << endl; // ¥ %4 int HLHA T
cout << "max(e,f)=" << Max<double>(e,f) << endl; // #5% double #4HA T
return 0;
}
il 14.7  A5EAR bR I 5 — (ex14_template_02.cpp)

#include <iostream>
using namespace std;

template <typename T1, typename T2, typename T3>
T3 Max(T1 & x, T2 & y)

if (x >=y)
return Xx;
else
return y;
}
int main()
{
int a=2, b=3;
double e=2.2, f=2.3;
cout << "max(a,e)=" << Max<int,double,float>(a,e) << endl;
// %% int, double, float 4% T1, T2 #= T3
return 0;
¥
15l 14.8 itk RS 1] — (ex14_template_03.cpp)

#tinclude <iostream>
using namespace std;

class Rational
{
public:
Rational() { x=0; y=1; }
Rational(int x, int y) { this->x=x; this->y=y; }
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9 Rational operator+(const Rational & p);

10 void Display() { cout << x << "/" << y << endl; }
11 private:

12 int x, y;

13| };

14

15 |Rational Rational::operator+(const Rational & p)
16 [{

17 int newx = x*p.y + y*p.x;

18 int newy = y*p.y;

19 return Rational(newx, newy);

20 | }

22 | template <typename T> // A F#k
23 |T Add(T & x, T & y)

24 | {

25 return x+y;

26 | }

27

28 |int main()

29 | {

30 Rational a(4,5), b(7,3), c;
31

32 ¢ = Add<Rational>(a,b); // JA#£ % Rational 1EAEA L4
33 cout<<"a+b=";

34 c.Display();

35

36 return 0;

37 | }

o TEVA RN pRET, 2B ST LU I, St ias 2 MRA5 12 AR BCE B ShfEmr OB 26 8. (AR AR
BRI A E X2 )

Bl 14.9  A5LAk bR I B Y (ex14_template 04.cpp)

#include <iostream>
using namespace std;

template <typename T>
T Div(T x, T y)
{

}

return x/y;

O 0 N AN AR W N =

10 | int main()

1| {
12 int a=3, b=2;
13 double e=3.0, f=2.0;

15 cout << "AFFIWTHIELA : a/b=" << Div(a,b) << endl; // HwkEA EA int

16 cout << "AFFIBHIELA: e/f=" << Div(e,f) << endl; // A% £ FA double

17 cout << "BAAIE T HIELA . a/b=" << Div<double>(a,b) << endl; // BAFIE T LM LA
18

19 return 0;
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14.6 Btk

Corr BR T SCRARAR REL, 0 STRARARE. MR pR A ST S J0m] T 75 R E SRR, TR Y

FINZHN O] DU FAE R B P B AN SE B . B 25 0 B AR 2K B R S 5L,
£ Fig: ATEABE R E £ vector foF i P £ string # R L.

o MBI

template <typename T1l, typename T2, ...>
class £4%

{
e /) EEFE P IT L BAEA E B AK

}s

o (EARHMIRE SCRLEA sRAIIT, AT IR Bty AR Sk, T HL2S4 e it 283 ERTIZAL, (AN typen

template <typename T1l, typename T2, ...>

KRS L B<TL, T2,...5: 05084 (BEH L)

{
o /] BBART T B AR R R A AR

}s

- QRGBT AR — X, W44 S TR B R TISA

template <typename T1l, typename T2, ...>

K A<TL, T2,...> £4<T1, T2,...>: %38 % (HBAF L)

{
o /] FBRE T AR R R R A

‘};

Bl 14.10 MR 2] — (ex14_template_class_@1.cpp)

#include <iostream>
using namespace std;

template <typename T>
class Point
{
public:
Point(T a, T b);
T Getx();
T Gety();

O 0 N AN N R W N =

—_— =
No= O

private:
T X, Y;

—_ =
EENASH

}s

—
N

http://math.ecnu.edu.cn/~jypan

ame:
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16 | template <typename T>
17 |Point<T>::Point(T a, T b)
18 | { x=a; y=b; }

20 | template <typename T>
21 | T Point<T>::Getx()
22 |{ return x; }

24 | template <typename T>
25 | T Point<T>::Gety()
26 |{ return y; }

28 | int main()
29 |{
30 Point<int> A(4,5);

31 cout << "A.x=" << A.Getx() << endl;

33 Point<float> B(4.2,5.3);
34 cout << "B.x=" << B.Getx() << endl;

36 return 0;

£ FIR: BRABB AR A, AR L CUEA L0, LMAH ARG LY, RiFETREARE
4R E R AR FV T A S KA

BRI R S HOAT AT A (.

Bl 14.11 AR 2] — (ex14_template_class_02.cpp)

#include <iostream>
using namespace std;

template <typename T=int> // £ Adarsk H1a
class Point
{
public:
Point(T a, T b);
T Getx();
10 T Gety();

O 0 N A N A W N

12 private:
13 T X, VY;
14| };

16 | template <typename T>
17 |Point<T>::Point(T a, T b)
18 |{ x=a; y=b; }

20 | template <typename T>
21 | T Point<T>::Getx()
22 |{ return x; }

24 |template <typename T>
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25 | T Point<T>::Gety()
26 |{ return y; }
27
28 |int main()
29 | {
30 Point<> A(4.2,5.3); // 1 A&H A
31 cout << "A.x=" << A.Getx() << endl;
32
33 Point<float> B(4.2,5.3);
34 cout << "B.x=" << B.Getx() << endl;
35
36 return 0;
37 | }
Bl 14.12 A28 = (ex14_template_class_03.cpp)
1 |#include <iostream>
2 |#include <cmath>
3
4 |using namespace std;
5
6 | template <typename T1, typename T2>
7 |class Point
8 | {
9 public:
10 Point(T1 a, T1 b) {x=a; y=b; };
11 T1 Getx() { return x; };
12 T1 Gety() { return y; };
13 T2 dist(const Point &);
14
15 private:
16 T1 X, Vy;
17 1 }5
18
19 | template <typename T1l, typename T2>
20 | T2 Point<T1,T2>::dist(const Point & P)
21 |4
22 T2 dx = x - P.x;
23 T2 dy =y - P.y;
24 return sqrt(dx*dx + dy*dy);
25 |}
26
27 |int main()
28 | {
29 Point<int, float> A(2.2,3), B(5.5,7);
30 cout << "||A-B||=" << A.dist(B) << endl;
31
32 return 0;
33 | }

o JLmTEIL:
- BEHRIER T Cor IEF MR, BAANRE Cor IE RN, HIZETE Corr PRI
- Cor BB & S ZRMTETE, FRATTX B A0 T i A 45
- Co+ PR R B2, AR T LFAR S (i ARk & B9, STL ( Standard Template Library, b
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RN ) H R 2 AF.

147  FHLER>]

%3 14.1 4l REL
(a) Bit40 Integer M2, FRRBEL, XAHRALHE:
o —MMRAPAL int BRI x;
o —AHIES M I R gL, HITBCE BRINE: x=0;
o —MMIESMIIE KA Integer(int x);
o i A 51 PRAL Display ();
(b) &it4 0 Rational MIRAEZE, FRORAIEL, LA 4K Integer, X5t fE:
o —AMRFE int Bl y, AR B, AR x AR T
o AL St AR, 1T IRCEBVNME: x=0, y=1;
o —MFESMMTE KA Rational (int x, int y);
o 01 RAL Display (), VA x/y Tk A BRER, W 2/3, -3/4;
(o) BIT44°~ Complex [URAZE, FRBERIZ R, LIASA T dhk Integer XA KALFE:
o MR int KA y, [CF TR, AR AY x F0FR5E
o AL St AR, 1T IRCEBRINE: x=y=0;
o —NESHIME KA Complex(int x, int y);
o MG PREL Display (), fl &2 %K, 4N 2-34;
SEPE b AN, IR R Eh I G A AL x=9/19 R AL z=3-81, Jfilid Integer K1)
REFTESRm LRt x iz, (F/FH4 hwld_e1.cpp)

%3] 14.2 BibReREL
() &It K Point2D B2, FRR TR T — 8, XA
o WMRY 1 double BRI x, v, Zr BRI S AR FIANALFR;
o —HIEZIIHTE %L Point (double x, double y);
o N K%L double dist(const Point &), iR |81 Y Rij 5 545 5w HHE 2S5
(b) BLIT# N Point3D WY, FoR =4E=S B 1) — i, X HRALHE:
o = MMRIPEI double BT x, y, z, ERAAVALLR;
o —NHIESHIM L K%L Point3D(double x, double y, double z);
o {51 PR%T double dist(const Point3D &), iR [A] 41 & 5 45 58 M A I s
(c) & XA K% double mydist(typename T1, typename T2),fdf5hl% ] LIiHE M Point2D
XF G Z [RIAEE S, AT LITHE A Point3D X4 Z (Al BHE].
SCPR b A AR PR R, IR e E R BRI Al A1(1.2,3.4), A2(5.6,7.8) A
B1(1.2,3.4,5.6),B2(9.8,7.6,5.4), JFA IR %L mydist Hith AL, A2 Z[A]H)BE B FI B,
B2 ZI[H M. (FR/FHL hwld_02.cpp)

%3 14.3 FRRS. PRSP Complex 25, TR B0, XAAuFE:
o Wi MEPRIEIE LG : real 1 imag, J3 5 n SEHR A HE S
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— MR R g, TR 5 0, RISEHRIEHAR A o

— IS R 1 PR BT Complex (T real, T imag), $85E SEHFANREHS;

%5 PR%Y double Magnitude(), 442 AR K,

DU pR T B A N5 Complex operator+ (const Complex &);

o MU PREL void Display(), fEbi4 Bl — &%, 4N 2431, 4-51.

FPX AN, BERTEISNE SUIA 01 R (K3 sRERBRAN ), JFAE 3 R Bt
(1) & XPANHRE TR RN 21=2.1+5. 31 Ml 22=1.9-2.31, i1 z1+z2 S HAK;
(2) & AR KL a1=2+51 Fl a2=1-21, 1155 al+a2 KKK,

(FFHL4% hwld_e3.cpp)

%3] 14.4 ST, [ FRSAR SEIRNAE P ALY Strassen B, iSRRI | MRS | XOKS B IE T ER
EH. (BFH4 hwld_e4.cpp)

43 145 HEREY, (ARSI PG HE P Sk, AR RL | BUREE | XURS B SEIEARIE . (2
FHL44 hwld_@5.cpp)



BTHM XHRSEHEAER

AP N
o RIS SRS
o SRR RS SRR

o SCUFBEEE: SUARSCHES — ki S
o ARG ABMEZ BT << Fl >>

15.1 AR

(1) 1£ Co+ 1, FTA S A S EE A U™ SRR
(2) F A BARRAIFLY, B input

(3) i vi: Bl AR i i, B outpur

(4) BRI imEFIRIT R

15.2 SRR S SUIFRA %

o C++ 1/0 FEHE LIRS

g4 YEH Sk
ios EHE S iostream
istream 368 FH i A RD At A A0 iostream
ostream T8 o A RN LA A LB R AR

iostream 30 FH B A S o A A AR A R AL

ifstream B AR fstream
ofstream B SRS

fstream g AT H SO

istrstream B AT strstream
ostrstream i H AT ER ALK

strstream B A H FATER AR

o HUMFURKF

190



15.3 SCAFFTIT5 K]

<191 -

/ios\

istream ostream
ifstream iostream ofstream
fstream
o MR (T et #include <fstream>)
‘ ofstream 18] SCAF B NS A
‘ ifstream NI B
fstream AR 5 LA

N\

o BIEICIFRTR

B — SRR R, RYFE BMEAT LA
‘fstr‘eam fstrm(fname); // ®lE—/ LAk, 422 LA fname
{fstr‘eam fstrm(fname, mode); // &l I AF7 69 B B35 2 U89 4T FFAE K

(1) XHAYZE fstream AT IR ifstream o of stream
(2) ifstream X4 CHA U R figse
(3) ofstream X4 RIS/ HEE
15.3 LTS G0
o AT R IAEAE (B REL)

/] HFXHRAFE Fstrm SRE B L4 fname
‘fstr‘m.close() /] FALEIARAT S fstrm gpE 69 4
fstrm.is_open() /] MR AR T CRA AT ( LRXHA )

&

(1) ST G IHR 2 SCPF, 2055 T B 205 13X
(2) SCHRAT SR, close 234 A ShiHH
o XTI

e

ios::in /] ik
ios::out // RE, HIXMAE, WATHFR
los::app  // idm, BPERRBHBARY AL L RE
ios::ate  // AT AtJE LB EALE| A RE
ios::Trunc // ZHEXAHAA, NETRSARTRA G AR
ios::binary // vA=it#| 7 XitiTit 5

http://math.ecnu.edu.cn/~jypan
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SR SCPR S A

W W

(1) iy Adi ity O TE ios ZEHE LY

@) VAT LIS, |7 B&JT, W ios: :out|ios: :binary
(3) ios::app i 5 ios: :out 1A 1#HH

(4) TERETHIE T, XS A TH

(5) ifstream X4 R in B, B4R in

(6) ofstream X4 HAEWEE out FEZL, B A out

(7) fstream TR AT LI E in B/ out #EL

(8) FILMHF Fstream X4kt UL E B4

ifstream ifstrm;

ofstream ofstrm;
fstream fstrm;

ifstrm.open("fnamel"); // vAs: 47 XTI
ofstrm.open("fname2", ios::out); // FEZATHH X
fstrm.open("fname3", ios::out|ios::app); // #HEZATH I AN

15.4 UG SORSCIRS 3k RIscrk
o SUARSCIHRAR

A N S S

N S WO W

N

(1) SCASMIE: <<

(2) CACHRYEE: >> o getline

(3) FATZAMIEE cin F1 cout Y, BT LARIRESR A HI ST AT 4
/] ¥ BAE BN A

fstream fstrm("fname.txt", ios::out);

fstrm << "Hello Math!" << endl;
fstrm << "This is an example” << endl;

fstrm.close();

/] TR A iR R

char stri[20], str2[20];

fstream fstrm("fname.txt", ios::in);

fstrm >> strl; // BB AEAEA NG RAF
fstrm.getline(str2,12); // TV A getline B —#4T
fstrm.close();

Bl 15.1 SO SCARSCF S, (ex15_fstream_txt_01/02.cpp)

#include <iostream>
#include <fstream>
using namespace std;

int main()
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N N AR W N =

{
ifstream ifstrm;
ofstream ofstrm;
fstream fstrm;
/] BRI A
ofstrm.open("fout.txt"); // LA, 48X A in
ofstrm << "This is a test for writing file" << endl;
ofstrm.close();
char stri[20], str2[20];
ifstrm.open("fout.txt"); // g AEX: out, LKL
ifstrm >> strl; // #B VAT A 4 RAF
ifstrm.getline(str2, 13); // #HIB4ET ke 13 MF4HF
cout << strl << endl;
cout << str2 << endl;
ifstrm.close();
/] Em
fstrm.open("fout.txt", ios::out|ios::app);
fstrm << "This is appended text" << endl;
fstrm.close();
return 0;

}

TR SO A

(1) X HEHISCHE R <<, >> 8% getline B A R LW
() 5: ik ostream AR FREL write
(3) 1E: ALK istream AL BE%R read

‘wrlte(const char* buf, int n);
‘Pead(char* buf, int n); // buf #HHAREFT—EAEHZE, n LEEFHK

B AR AT % .write (buf, 50) ;

2| // ¥ buf PTI5ERIMALTFIEES 50 NF P 8 N E R BB 2R 5

3 | NIRRT £ . read(buf,30);

4 /] WRAFPT RO T, =N 30 AFTF (REXIMHLE) , BHE buf Fiiame NG
= 18] A

—

Bl 15.2 SR —EHSC IS (ex15_fstream_bin.cpp)

#include <iostream>
#include <fstream>
using namespace std;

const int n=5;
int main()

{
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8 int A[n]={1,2,3,4,5};
9
10 cout << "A=\n ";
11 for(int i=0; i<n; i++)
12 cout << A[i] << " "
13 cout << endl << endl;
14
15 fstream fstrm("fout.dat", ios::out|ios::binary);
16
17 fstrm.write((char*)A, sizeof(A));
18 fstrm.close();
19
20 int B[n]={0};
21 cout << "Before: B=\n ";
22 for(int i=@; i<n; i++)
23 cout << B[i] << " ";
24 cout << endl << endl;
25
26 fstrm.open("fout.dat", ios::in|ios::binary);
27 fstrm.read((char*)B, sizeof(B));
28 fstrm.close();
29
30 cout << "After: B=\n ";
31 for(int i=0; i<n; i++)
32 cout << B[i] << " ";
33 cout << endl;
34
35 return 0;
36

15.5 FgheGRICCIFE SR EE

Ak, SR PR TS R
o SCMFBEELE: AR R ST L 2 DAY, ST SR AL B 0.
o WEIMEREHAINIE: MU REL seekg, PREURALY

St

T

istream & seekg(int offset, int mode);

T — B offset FmTFWEG
NS mode RFSCIHEE 4RI BE BRI, A LUT =Fhikmi:
(1) ios::beg — KR E BN 5] of fset T AL, of fset %5 T 0 MIFCFR LI k. 7EULIEDL

T, offset HEEZIR %K.

TEBEE SCIFIS, A7 I i B AR R SO O REAL TR B2 S, il s 2 efs S S 8 4 e 2 2%

(2) ios::cur — FEBLIEMLT, offset M (B F i 48 £ M Y w47 B 8 ORIk 5 ) #5 3l

offset 747, W IEBIF AR BEAE H MK A0 B WSO 3h of fset 775, 0 A

¥ 5.

IEE} offset HAER: 0 sl & 74K

(3) ios::end — B SCIAFEARE B MBI SCH LS RBAERTIY |offset| (offset MILXHE ) FFi74b.

o WEXMEREAILLE: MU PREL seekp, REURELY
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ostream & seekp(int offset, int mode);

T 205 L seekg —FE.
o RICHATELS FEH A9 ELAAAL

int tellg(); // L& witigsie &
int tellp(); // BEHIE4AHLE

15.6

W ARG AL B LR, KRG R tellg R LAk 4546912 &, B T SR B KE.

fstrm.seekg(@,ios::end); // FALiEIR4A 2| LAF R
length = fstrm.tellg(); // X#KJE = length + 1

AR << il >>

1O BRAEEP AT << R >> Phdvhan i A ABRAE, O T (AR E T 00id F 58 e ORI, BIELRE
<< Al >> BEFTARNE NS G % AT, T BRI P s AT A T E A

Rational a(1,2);
cout << a << endl; // FEH << FHEEI

o T HARG PR UL AT E E << A1 >>

O 0 N QN N R N =

[ T N T S T NG N RS S g S
AR D= O 0 0N AN RN~ O

Bl 15.3 SCPFIR: EEK << A1 >> (ex15_overload.cpp)

#include <iostream>
using namespace std;

class Rational

{
public:
Rational() { x=0; y=1; }
Rational(int x, int y) { this->x=x; this->y=y; }
friend ostream & operator<<(ostream &, const Rational &); // &#H <<
friend istream & operator>>(istream &, Rational &); // Z# >>
private:
int x, y;
s

ostream & operator<<(ostream & out, const Rational & a) // RAEVAIER A R H X TH

{

out << a.x << "/" << a.y;
return out;
¥
istream & operator>>(istream & in, Rational & a) // RAEVAIEm 7 B4 X E#H

{

cout << "Enter numerator: ";
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

in >> a.x;
cout << "Enter denomiator: ";
in >> a.y;
return in;

}
int main()
{

Rational a(1,2);

cout << a << endl; // #rd

cin >> a; // i
cout << a << endl;

return 0;

}

R WA AUE— G, KRN T RVFZs AT il IE Akl Z i i, an

1 cout << a << b << endl;

RGBT, %R K EM T

1| ((cout << a) << b) << endl;

R cout << a REIMAZE—DGIH, WIRGEVE A ZME, AR (cout << a) << b HLesHiE!
T RAe A EERREE 7 XN EH;
THBFEERALT, HF—AHERIA (BAEBEK, TATRERZTIIA)
T ER <, FAHBABFREINA (KRBT 2MmBOt L) ;
T TR << Fo 5> B, RER S # KALIRE! dodlfTF.

15.7 LWLE:>]
%21 15.1 FSCHR T 258 R HERAE: BIEE—14 6 x 6 BIAERE A, HouZE M [0, 1] Z 18] A9 X0 LK

() B HAH RS AR — D SCAR S fout . txt o
(b) K5 HE AF|—A~ 3k SCF fout.dat H;
(o) FEMSCHF fout.dat WPzl 12 N (XUREE ) |, MI—> 2 x 6 IAEFE B, 3144 B #AT
.
(P24 hwl5_e1.cpp)

%43 152 BIRERENHHIZEA << Mk ABELF >, MiH#h: a+bi, {: 3+4i, 5-6i.

( FEFFHL4S hwls_02.cpp)

%31 153 Wit# 8 Vector 92K, FoRn—4Ed], X124

o IMAEHEMGL int n, FOREEH KEE; VA BN float * px, i [ 404H 15 Hudik;
o — NS IIMIE R Vector(int n, float x[]);
GR/R: AR pRBCT ) new X5 BT 45 A])
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o FRIEHLT “<<”, LI Vector XRMHIH, a0 “[1.1, 1.2, 1.3]%

o Mt pREL: ~Vector (), B4 1E BREH B new FITEAAEAE S ().
SCPR BT AZE, e R B I, A Vector X4 x=[1.1, 1.2, 1.3], 75t Fiat
“cout << x”Hith. (FEFH4 hwl5_03.cpp)

%3 15.4 TR/ NEF: A N AS I (5N namelisc.oxe FEEER), SERELAMEL N3 =244, KI5
BEHLIHER N2 484 e R N1 >—5%, Horf N3 > N2 > N1, H N3+N2+N1 < N.
BRI, NA B A A S L, SR IKUHER 10 > =555, 5 AN 589, 1 454,
HEH AR AR, (IS INEZ M, FEPI4 hwls_04. cpp. #n: AT string[N] $d4l
Pt 44 5 )
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HEE A
o i

o il 775 e P54 A

o KIKF TR

o AARIAILAY
o Fuk: AT HAMIIRE (R5 A%
o LR Vilnl 7R T ik

FRUER) Co+ = AT EHP S04 K

o BoLiBE: R Cor BRFPBOHEAME, AfAS R . BdiRa | B2t <s.
o Co+ PRUEPE: SRAKIR MR, HTHATTR . FATABALIL SCPFERAE | A Ui A i 25
o PRAERURAE: SEHRR IR AT ik, TR RS 2.

16.1 STL hrdiEiit)s:

C++ STL (Standard Template Library) &—8&HIAESR KAY Cr+ BHE, S 1 KR 1918 ARSI
MR R, X A S TR R 5 RT L SIEBE 22 Fh A7 M TR S MR 45 4, Jnml it 5 . B AR,
R

o STL = RAZL-AF
o A4 Containers: HIRAFMEEUIR I — MRS (BUARS) | I &, 5855
o B3k Algorithms: XFRUE A TR (BIBRRE0) | AHRA, HEF, I8R5
o EARAR iterators: Vil AF TR AVEER Ik, TERZS I TR

16.2 7%

o P45 g7 AN %5 4s ( Sequential Containers ) : MY (Y2 el 521 ) AAGEHE, & WA
BeH, 5535 — BRgh

198
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R 16.1. F IR B 5 B

array ‘ B, KA ReE

vector PURBESR 4 A SR K

deque | 5 vector A, fEL AV T A S Bt
list | X, TTEAT B B A S B
forward_list | 5 1ist b, HUZHARIY, HAEH— il
string | SR, 5 vector KM, (HAFRERIE R

£ FIR: HAAeq IR F ARG R NI E R, MR IR AN R ST Z .

o AR A s A
- array: KJEME, nREE I A TR

obj | obj | obj | obj | obj | obj

rtT 1
- vector: SR, HACHERIAS, {7 FAELE RS AR DI A

{

obj | obj | obj | obj | obj new

(K R |
- deque: 5 vector Z¥{ul, {HATZE R S A sl M B3 2

{ |

new

obj | obj | obj | obj new

rtr 1t

- list: XUEER, AL EAL B AN R, B REM R — iR SR m— o BT 6 Ui
[i]

A 4 S
> > > >
obj [ | DK [ obi [ ] o8] [~ obi | ] obj

- forward_list: BiafEsk, 5 list 250, {H HARER M) [H]

new new
\4
s F— . — —L) T+
obj ﬁif obj b‘A& obj obj
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o KIKZA AR (Associative Containers ) : FHET 7 sAFEEYE, wtiGin —F¢, 7R,

K163, FIHEBEERE

set FEff C 2 HEL e i BASAHIR] B, ZE3i Ar8dams 2 A shit 15 HE
unordered_set 5 set U, BRI EHER Hash [EHEF

map fEfif “SEAE” , BB ME R BT 5NN, R R R MY
unordered_map 5 map 2500, {H¥ “HE” 1) Hash {HHEF

multiset 5 set &M, (H AVFAAEAH R O EcHE

unordered_multiset 5 unordered_set &M, 1B RVFAEAEMIR AR

multimap 5 map 80, (HAER “BE” mE—

unordered_multimap 5 unordered map 25, (EANELR “HE” ofE—

N

HAHERLAY (Associative adapters ) « Y38 P A SIS BT A (1028, 30— LL475R T RE

F 164w R BERSE

stack B, #a e (LIFO ) =Ntk
queue BAS, Fi et e (FIFO ) 5 sAFAEHE
priority_queue PAF, (HEEPRUFR K ICER DFESHT AT

163 5k

ik Algorithms: XA BEAT IR FHERAE, INHER?, A4k, SOFEARSF, tonl AR 9 2 de T B 1 g
(B3 R

FT16.5. w oG F ik

find TR 2 e
find_if YA A 4R
reverse J %

remove_if AR S IHBRAR N A TR
transform AR4EH P 250 15 X E s 35 T 58
E: A2 A IFZ e algorithm sk A
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front()

RS — AU R A5

back()

iR [l — N IC R 51

begin() | BB
end() | SR
size() | BRI
capacity() ‘ﬂi[]iﬁﬁﬁ%?ﬁ%
empty () ‘ by S
max_size() | JEFITEE IR
|
|

push_back() | {EFF5IHIREHII—4 I %

pop_back() | BHiFAIEERA T

clear()

| I IRITEE, AV 0

resize()

| M SBRIER

at()

| MHRBIVIIER, LU TR R

assign()

| BTG B P %

insert()

TERGSE DL EAR A — D0 R

erase()

| B —AERR—BOtE

swap ()

RPN PA JUR

data()

| SR I A TR 1 P R

sort()

XOCRMATHET

T X ZARF| AR R 3G

b AT R B AT AR B

R B R AR, @ BRI &, TR,

T &AL R vector = string.

16.4 ERE

o HS (Tterators ) , ViRl Zs#e P& a1 ik, HLUndg4t.
(1) Byl ade R, f2im it ks,
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() IEARRIIE S AR Z R R,

bR, kR ERA AL A4
P ESEAGMESRE L ARARE L
T AMREE & B TR AR E.

Bl 16.1 7%, Bk BRI EA. SCHFR: TR << 1 >> (ex15_overload.cpp)
1 |#include <iostream>
2 |#include <vector>
3 |#include <algorithm>
4 |using namespace std;
5
6 |int main ()
7 14
8 vector<int> x;
9
10 x.push_back(2);
11 x.push_back(0);
12 x.push_back(1);
13 x.push_back(9);
14 x.push_back(6);
15 x.push_back(13);
16
17 cout << "x: " << endl;
18 vector<int>::iterator idx = x.begin (); // #ARZE, EMTIE4
19 while (idx != x.end ())
20 {
21 cout << *idx << endl;
22 ++ idx;
23 }
24
25 vector<int>::iterator fidx;
26 fidx = find (x.begin (), x.end (), 9); // T LHMAHIE, BEHENRE (XM T
i)
27 if (fidx != x.end ())
28 {
29 int shift = distance(x.begin (), fidx); // #HHE 5 LkTERE, FEas Faiis
i
30 cout << "FEMMEA: "<< *fidx << endl;
31 cout << "fLE:" << shift << endl;
32 }
33
34 return 0;
35 | }
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