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o THERIMFIRIER: JEAD, S, Y
o PAEAMES, FIAMRHE S PR, SRR T ik S EEA 4

1.1 {55 E R 514k

1.1.1 RIS EC R85

(1) FHEHLNERE B2
o ZHIER: 184, MITHRE 2 A28 |, U X86, ARM, RISC-V;
o HIIRER: WIEEUAR BAAEEE S, HrhBUaE B g A%, REUE S B A
TR CFRPH ) A Edn .
Q) 15 BRI AL
o (5 BAFEMIFAANIA: ZHFHIGL (bit, fAliC b) MY (Byte, filiC B) ;
o AN IR/ MAHRICRT Y, — M1 H 8 AN #ERIAI K, B 1B=8b;
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o —NISCFERF AT, M S AT
3) HENB T RS
o RAME BT RE, BATFSIZ M L
o Ui By TWSCI ., sBE M ATREPER . MR, B ATERpEZE.

112 H B BT Z R Fet

(1) 8 DA k] R TR A SRR
(2) M BE: A AT E R, SRJE AN

Bl 1 AL )

(10111)s =1 x 224+ 0x 2P +1x 22 +1x 271 +1x 272 = (5.75) 19
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oy, AW &, HEV NG 0 0 slOR RS E ORI N 1k, SR BUERACRH R ) B G o B ]
0.3125X2 =0/ 625

0.625 X2=1.25 g 0.3125,,=0.0101,

29 FiB: E BB R, BRI ;FERK AT KR B R RIEAE T, 42 0.1, 0.2, 0.3, 0.4,
0.6,0.7,0.8,0.9, B, 7+ H AP G469 F 28 A AR DT

(4) S R R oSk 2 A ) A
o BRALNHERIEOS LT — A = AL e (IR 3R%) 5
o B ZNHERIBON BT — UL R (WA )
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1 < 001 1< 0001 9 < 1001
2 & 010 2 & 0010 A < 1010
3 o 011 3¢ 0011 B < 1011
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1.1.3  ERE gt s

(1) BAETTENLNE G =0 RS s #Mig.

o WHIFIR: £F5 + K/N. H IR 518, BACNATS0L, “07 FoniE, “17 FoRfi.
o DU B B BEAT PUMNGE TN S AT S AL, MU R, SN R AN —.
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T e

) i

o EEAY A A AR ]

o TR SS: FFS AR, He iU (0742 1,178 0)
=t 2!
34 </ 00100010 <> 00100010
-34 < 10100010 < 11011101

£ FiR: R AL R, B RAF A KAND Y o 7] 4,

(3) #M
o IEBUAMD: 5 E AR
o FUBIWAMLS: SRS EARNN 15
3] 3] g
34 <>|00100010 |<>| 00100010 <>| 00100010

-34 <{10100010 <> 11011101 |«>|1 1011110

o O AMLZFRME— (M5 1 000 0000 Fix -128), FIL AT LIZFm— ML
o ML PR A ML B T

£ FEIR: BB HAF R AAND E T X B

(4) AMEIZEHEI
o FFoNVENEUE EHSNIZH;
o JIEFA N I TIE 5
o BRELRAINAM.
Bl: A8 f=FIKitE 67-10
67,0 = 01000011, [JRF5] <> 01000011 [¥MNI]

-10,0 = 10001010, [[R#3] <> 11110101 [[ZF3] <> 11110110[%M3]

01000011 + 11110110 =1 00111001 <> 00111001 [#MB] <> 00111001,[JFHB] = 57,
FFEMUMMALEEEZE, BHFKESBEREKX
w BE. WwRA8LEFKTH +44, NERAAMHA?

5) AEBUETE B
o PUSCFEAF: BN SCFAT 5 H ASCIL A —— X ]
o HSCIF — U AT, W LGRS A GB2312, GBK, UTE-8 4%,
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1.2 Bk

PoT = 50 + Bdisst + Egitsis + B TEMRE
— IFEHERIESK Nikiklaus Wirth, 1976

(1) — PRI AL
o WRRAHL RIIE: Bl SR MALUE A, EHRER;
o WERAERFERREAR: RIRVEL IR, Wil 2 EiE.
(2) Sk AR UL, BRI D pR— A AL SR A T A LA B,
o R  H B T R S, e R it i — R 7T i%;
o FiR T ILMURER TR R, FICE MRS, MREINUA S AR, Tk R A
o I T AR AR F 2 S R RO MR

1.2.1  SHENFHE ST
(1) FLARHE
o M A HEAN AN
o B EEA — L B R
o B SR AR A TG ), BRUESTE I IE B P TS
o fRRME: ARANA L ARATES . ARAEEE . A BRA
o AR XRRAIATE, BEAE T AT BRI S AR Bk S .
) BAERERTE
o WG4 BH
o S AREE: WNAFRIR b &=
o SUHIE AR MRS S Y

1.2.2 SHEMRGE I ik S RATE s
(1) Fkmaddik: BRES, iR (W REZ) , s CILRE ) 2.

BE 120U 2
. fork=1ton—1do
2% fori=Fk+ 1tondo
lir = air/are % WH LI k5

3:
4 end for

5: for j = kton do

6 ugj = ag; % WHU S kT

7 end for

8 fori=Fk+ 1tondo

9 forj=Fk+1tondo

10: aij = ai; — lipug; % EHF Ak +1:nk+1:n)

12: end for

max
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A FiR: AR BE. AW, Ak RS 5 TRAESL

(2) FEEH =R BEARTE R Z5H: P21, VeRRah ), TaPRas .
o USSR iR AEAS I RE P BT A5, B BRI T A RIS, — 45— ST TR
o VEFRLEH, SUPRr SCA R R AN AL, ARG SR, JUWT R BRI — 2% 70 SOR AT
o EIRLNH, FTHRYE 20 E B ARIE, FIRE T B R T R — MR R B

MG HepEEHy IRy

Z EIR: EZAEMEER S 1) RE—AAND; (2 RA—AE 05 (3) B ANE A M
BMPAT; (4) BHMATRGE PR .

1.3 RnRg]
%3 1.1 R A kRO A g A

101, 100111, 11010.011
%3 1.2 B B A SRR A R

101, 0.5625, 93.328125

451 1.3 AnfafiH R/ NI .
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FEZW Co+ RIZEM

ZN I R

o C++ IE T ML
> C+ 105 WK
> Ce+ FRTLH S BE L
> Cor BT BRI IIT 5575
o C+ JifEEER]
> Cos PR BRIV, 7
> Cos BT KRB

> ASE ., W, SRR

> IBBEAT . BN R
o I RS EST Y
o Rtk ) TRT S A
> Hith: cout, fiiA: cin
D> R 5 Tl i A% X

Coe S 1T IZ (T I X AR 2, FUME 0, FLALIR B, 2 A0 R P AR RL S A
R P2 0 D PR R 5. (L Cor IR —1 TR 5 S RO R &, T R PR R G, 75
ERATREIIRIZ.
) G AN B, AR, MR
> YR Cov HOHEASTE H MU RN 62 HEAS TR, SBT3 ) Co BTG
> AR A AR R b, BRI R R B A, SR IEA RO R IR
> BEFRAELHR, THRIIAE . SR ARG A, LK 2 1 1 2B
B 53] Cow, RALEIUR Cor GFRNTHANED, HARIE S IOBOR AT, HBAY SRR B

2.1 C++ iESHOA

C++ M CIBEF RIEHALTAR, TLHBUE C HIHAE. 1979 4F, A 7ESEE AT&T 24 F DU/R 525
= TAEm Bjarne Stroustrup I IR — T THE S, 2SI FRA “C with Classes”, H B2 1 ) X 5 4
FeARBINE] C 1P 1983 4F, 7E Rick Mascitd (ECT, R4 N Cov (3L CPlusPlus, 76 C i 5 H,
++ AR R HIE ) | 1985 4F, ZH—> C++ R & A, B CFront Release 1.0. [A]4F 10 H, Bjarne
Stroustrup TR T B MEF “The Cr+ Programming Language” H—hR. 1987 4F 12 H, GNU C++ £ 7ii.

1Bjarne Stroustrup TEHZAE “The Cas Programming Language’y RIS —RRUF 5 ik “Except for minor details, C++ is a superset
of the C programming language.” 75 2% A BEREAE UL, HIXAFEM Crsr Y222,



2.1 C++ 1B G A 7.

1989 4, “The Annotated C++ Reference Manual” &A1, i~ C++ briERYFEEAY. R4 12 H, ANSI (American
National Standards Institute, 35 [E E ZHRMETILS) TG Cr+ BIFRMELL TAE. 1992 4E 3 H, 55—~ Microsoft
Cor KA, [A4F 5 H, S—A IBM C+ KA. 1994 4F, ANSI Co+ SRUEREZE I &, I T 1995 4RI AR
I%). 1998 4F, ISO (International Organization for Standardization, FE| PRbR AL ZH 20 HEvEH N E BRbRvE, &
T Co+ BIEE—EIPRFRUE, PR C++98 .

2011 4 8 H, C+11 bR A, 35N T 2L CFe . gt S HF4, iR AR 22 k. 2014
4E 8 H, Coal4d trifEARAN, X Cor11 FAT/INERIY I, FERBEK bug FIIEETERE. PG, Crr PrUfEZR
RSN 3 AR S RATHT) Crs ARUE, U0 Co+17, C+4+20 55 KT Co+ IS MEBCHARERT S L http:
//isocpp.org/std/status.
FESEFH
® Y.D. Liang %, XIBEEEE, “Cor BRI (GF 3 W), 2015.
o S. Prata &, 5K W55, “C++ Primer Plus” (38 6 i), 2012.
(MTET Cor 1B F AUIET H A, AW

e S.B. Lippman ZEF FWIZEPE, “Cr+ Primer” (38 5 fR), 2013.
(T Cor 18 F ITETLAETY, AW -5 A )

® B. Stroustrup %, “C++ 2R IRTHRE SR G 2 I, EHIBIAERE, 2017; %551, 2024
(s TR P B AR I, G A —E e a R i)

® B. Stroustrup &, LNIZFE, “C+ BFIZITES” 8 4 IR), 2016.

o https://cppreference.cn, C++ i 5 5% Tt SHEFE.

2.1.1 C++ EFETER

Co+ IR H— D ELE IR S
BRSO T B — A A R, PR Cort 15 5 MR

— M EREF A H B — main pREL PR FEREL

FEFFHAT N main FFER, 76 main HPEE R,

B A BB (BRI “#7 IRk ), B #include;

— TRl IS 2], — MBI LU T BE.

#include <iostream> // FR&LZE44A-, H Ak LM

using namespace std; // 1EAAR/EG LR, BpFNIL g 506G BT A a4
int main() // F &

{

&
Y
5

cout << "Hello" << endl; // #r/fe#r
cout << "Wellcome to C++!" << endl;
return 0;

Lo I e Y B N O R S

}

e AU /7 RTERAT.

2.1.2 C++ BERTFBEHLE
o FRKIBRILIAS “;7 45, (HAUb B4, BRECK AR S <Y Za— BRI ng5;


http://isocpp.org/std/status
http://isocpp.org/std/status
https://cppreference.cn

.8 - B Cor gmFRALRY

o BRIV, SR 2 2 e 2 W, 2 C A 5 0 R, A
o Cor KAK/NE;

£ FFEIR: PR AR RS T LIRS T i

® HEZROEF: ERESHP B/
(1) 78465 { } 2355
(2) —ITE—AiES, —NiE 85—
(3) 1£ B TAB %5 3;
(4) H A6y =T,
(5) A Ry iR

2.1.3 FEEgaisk

o Gl K “RGURTT BN “HlAETET MTH.
o — A IUUH AR B AR

B _HE L ginnem R arpuTes

o H LI Cr+ 4iiFRS: GNU Ce+, Visual Ci+, Intel DPC+, NV Ci+, Clang % (J5 = MBEHT LLVM
Zt).
o 5 1Y IDE (Integrated Development Environment, £ i & ¥ 45%):
(1) Dev Ct++ : /N34 2%, Windows V-5 ) ge, il 727> Cr+.
(2) Visual Studio Code : 2¢O v P RACHE gl 4%, S35 Windows. Linux £ MacOS.
(3) Visual Studio : Windows V-5 KA C++ I K %,

LLVM, Low Level Virtual Machine

LLVM J&— P ikas BBt B (S50 U BALICG), s s h— Ml rlE
P gmideas T EBERELL, BAEN & Mhgnfih 5 MBS 4Rt S gnids . AL A RS A= e .
Bl i&iliad Gt —ny “Hr AR, Intermediate Representation” M4 A 145 M0 Be (Rijdm . fLibes . J5
Uiig), (A AN R T 55 AT St RS [R) B2 1 ) it o] A R TR 46, RIRRRAR T A8 & sl s (4 & i
A LA, LLVM B8 VAL Ge i as B A, M 7 — ARG B U i 2R 28, UM REE) R
T HIF R F R B i T HAE I ELE, sl 1 fis &5 AR RE5H BT

2.2 C++ AR

2.2.1  Ca+ AP, BT, Rl

o SIEHTAYES
(1) FH: A KERVNG, 3L 52 4
) ¥ 03] 93k 101



2.2 Ca+ HERHIA 9.

(3) 2L ZARAT . HIRAT . HATAT;
(4) BREAT S FIRFIR T4

te /= #%EN& ()T~ N,

o Co+ RN JRIRRER S . RS L MR ETATFH.
(1) HFEE B PRIZAUR, F— T AT AU TR R 4
2) KRG, ANREFIRHE T
(3) Co+ ARFIBRIFTIIE, PR R, A B 32 174
(4) fraJE: LA R, ANERYE.
o Co+ REF: HARER XM TFAH, GOy REBF, 5 ERUIAT (WARREWRIRFT ), 55
TESAF (FEArS ), iR BUAL PR 455

FR21.Cor 285 (%)

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 FTTAI http://en.cppreference.com/w/cpp/keyword
o C++ 71MRfF: 125 . B9, /%5 =%, (). { }
o Co+ ERE: APIFMERTT L, 20052
(1) FATIR: //
@ B (Z47) Uk /x */

222 C++ By

Co+ BRI AT o3 M IEARF IR (fundamental types, A BRI A F IR ) F1E S (com-
pound types, WHRIRAZEY FE ) BAm2BY, DLl 2.1 FI5% 2.2,
o BEABHRAAICURG: A, SR, FAFA (char ) FIfi/R%Y (bool) .
o 4 (URA. Vi) a2t al: 5IH, $85E, B0, F4F 0, B, 25, 454, Bk, 4545
e HiAth: void, long long, long doulbe, size_t,wchar_t, charl6_t, char32_t, 4.
o ] LU Sk SO I A 28R, sk SO ctime A clock_t, Sk 304 cstdint Hf¥ int8_t,
uint8_t &

& FiIR: FELE Cr+ ARERANT FAHE LR EARF I HAETER, AL KR, Bk
FEiHRT@mey % 7E X

char <= short <= int <= long <= long long


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

- 10 - BT Cor iRl

short / unsigned short
R int / unsigned int
long / unsigned long

o - float
EAEIEEE Skid)
double
FFFBL - char
bool

Eis

3|/, 188
A, FRER

SEHERE -
K. 1. BE

e

i
0
I

void, long long. long double, size t. wchar t. char16_t. char32_t

2.1. C++ FIBELA

F2.2. Cov AABEXRA

1

7

BRI | AR AT i = =at] P
Bl ‘ short ‘ 2 ‘ 215~ 215 1
int 2/4 =21 ~2lh 23t 231 1
| long | 418 N T LI L
unsigned short 2 0~21_1
‘unsigned int ‘ 2/4 ‘0~216—1/0~232—1
unsigned long 4/8 0~22-1/0~204 -1
58| float | 46T ) | 10758 ~ 10
| double | 8 (15-16 RIAHHCT) | 107308 ~ 10908
A /R HY ‘ bool ‘ 1 ‘ true, false
|

9:':
vl ‘ char




2.2 C++ FEREFIA 11 -

AERKE AR RmiFRER.
& C/Cr+ WRBEEFH size t A TFRAFFTEH (64124 %+ H long unsigned int), i@% A Tt
AN HEIL, bt S F TR, HATARH, sizeof BEILE RHA size t £A.

Bt

HAFZERL RS A B Bkia 5, 185 4 RO IR, 40 3/2 MZEAYE 1. RSB BE 1T
TSI, 5 EARPEAH SR A LN e AL o [R] — 28 R A Bl = A e A Tia 3.
BAn BT LAS> 0 B Sl o il e e

(1) AzhiE (WA )
- ARSI I BE SN 7 )4 T, LA AT BEHPRAERS LA 2 AR
- AT I s S LSS BE A T 195
- WA WA RS R RIS, 5 5o A7 i 3R SN (B e o Ze il A i (2R, SR PRI
- TR EES SRARBER, SR ALY ASCIL#, SRS HEATIE 5.
char --> short --> int --> unsigned --> long

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

() sl (WARE R )« =FpsEE =t
EABLAF(REAXN) // C++RAE, Pk Xegasie A 45 2 ey g £ A
(RABAF)RZARX // C BN, 1FARL
static_cast<EA>(KARX) // C++, #HEEBH LA 4%

Bl 2.1 GROEGT)  SEIUEEA R (ex02_datatype_conversion.cpp)
1 int a =2, b =5;
2 double x, y, z;
3| x = b/a; // x = 2.0
4| y = double(b)/a; // y = 2.5
5| z = double(b/a); // z = 2.0
6| z = static_cast<double>(b)/a; // z = 2.5, [l double(b)/a

(1) H17 a 1 b #ZRERY, A b/a BEHEERERY, Bl b/a=2. KA H (%5 double TYAF &
X, Bl x=2.0.

(2) TEIT5 double(b)/a i, 644 b MIMESZ LA double Y (3K, A&H b F4bh double %Y,
A b BRAVEASUCER)), K55 a MHER. B T2 —1> double RIFYEMHE 5—1> int Iy
BI85, FTURSG 2 Bk int BUEURTE LY double BUMERE, AR5 FHBUZ . BT
DU 5 4RI 2.5,

(3) 7E115% double(b/a) I}, ZSEiHE b/a, RIGHAERELLN double A, FrLURJE 4R 2
z=double(2)=2.0

(4) TEI R, 2 a, b SRR MR R P R IR AR, Il —E & int L.




- 12 - BT Cor iRl

£ FR: AAHBRGEEEY, ARHBRAX TR EAFORIBE LT

(5) ZARVFEAGHLI]:
- VE TR E A A NG 48
- PRI REAY BUFATH ASCII At
- BERVEEZFE R ASCIT 546 B () FA45.

[WJ 2.2 RAVERRIRA. (ex@2_datatype_conversion. cpp)}

223 BESEE

(1) At PAEEd, (E T LI
o AEA: fir 44 M-S AR AT AR ]
o WHLMSE R, IAES A RERE .
o M

C ORMANE EELIK;

- A DA Y 2 i, FHIE S RO T

- A I AT AR ia A =R 50 (REDB AT, MG SHE S ) |, filan
int i = 20;

int j(2);

int k{4}; // C++11

float x = i/2.0 + 3.14; // AAEACET AT AT ik X

NI NS

(2) Wi WARFIER &) TEFF BT EA BRIy &
o ARV L RAL, ST TN 1 B L FORKAEEAY, RN u B U FORTOAT SRR, JE TN 11 5 LL K
7~ long long;
o SO EL: GRS IR ESIHL, JE TN £ o F R HRIE, 11 5 L %77 long double
o FATALHE & B SRARM A TR AT
o PR H : HIXE| SHEER M FIFF;

S Al L

o fhi/RE H: true fll false.

Bil: F A

123, -456, 123L, 456U;

1.2, 1.2F, 1.2L, 1.2e8, 1.2e8F, 1.2e-8L
IMIJ lA', IT', IH', l?l’ I$I
"MATH@ECNU"

BN =

(3) A5 ¥ HIARRAT RN H i, 16 WA I b SCHE T const.

‘ const EAGHAS TEL = RIEX; ‘

const float PI = 3.1415926; // T VAR w HndsiLis5 w2
2| const float x = PI/2 + 2.6; // AT VA KA X4 is 5%

e

1
L ‘
|




2.2 C++ FEREFIA 13-

£ FIR: BT HTEEGEAARF P ARMSAE (WFTFERERENRM) , Bk B R
LA R

(4) HEEIA: constexpr (C++11)

" constexpr EAMHLAF TEL = RIEX; ‘

\(1) 5 const ZE{bl, constexpr AR H EABERL B AL

(2) 5 const WX FEGiFERTELAEIS BT LR, 1M const AIRESTEBTIT AT EIZER. (H
constexpr AW R I 145 T Pk b i RA

(3) constexpr AJ L FH T4 R AR, LA pREC IR [I{E 23R 0] GEAE st 300 () gl 1105 ok, 9 44—
AN, (FR AR g3 1) B RS BB BT T ok, AR B i 2 X E— A R B .

int x = 11;

|
|
const int y = 22; \
const int z1 = x +y; // OK, z = 33 \

constexpr z2 = 11 +y; // OK, T 11 #= y #AF=Z, HH 11 + v L2 F2ELEX
constexpr z3

X + 22; // ERROR, & T x RAFE, Bk x + 22 FAFTELAKX

N N O

#9 EiR: constexpr T & (Rh$) ARMIBIELASRL R, BT ALEFHGTHEEIHE
o iE R, KA AL BB AT R (2R3 i et a]) (ex@2_constexpr.cpp)

2.2.4  JAUHES: auto 55 decltype
o AT auto

Cauto TESL = i // MBS EEBHED

Bil:  auto %4 (ex02_auto.cpp) ‘

o JSHUHER: decltype
| decltype(RAK) // HH Rk RERE £

‘ Bil:  decltype 244 (ex02_decltype.cpp) ‘

£ Fi8: decltype 89 £ 2 Mip R F &K Koy £ A, fm R2ME auto IR T E 45 &
rXPEFER,

2.2.5 J%4: typedef 55 using
o JIUH|H: H—NCA KRBT 7 o4 (RIBOHA ) | AT RAB— 5044, dLnl US54,

typedef SARMIEMH KA L;
using %A% = A EMIIRM; // Crv 11 |

-




- 14 - BT Cor iRl

[WJ 2.3 typedef 1 using: FH—ACA MEBHERRIVLAT 7 AMi 44, (ex@2_typedef_using.cpp)

2.2.6 Beg
F X6 L DB R enum, S BUTEBHAFAS [R], Mes I FHR @ SO B2, [RS8 e i 2R ALY
A5 8 PIT BRI AL
enum BAEA L {EETRALI K, BT ELY;
o “MZIeR” HAF5 1 mAb 3L,

o HEEIURMBVE(E, HINFHKCN: 0, 1, 2, ...
o WA IFER IR E “MeonR” MM, an:

[1§IJ 2.4 enum M Z 7R (ex@2_enum.cpp )}

o MEEERT LI TR Ria 5
o BBEARE FIRMA AR AT, T Ao i B AL L.

£ FR: Cor RET AR P 82 LHAE LA T & Rt

227 sREHEX

* IZHLT
(D) BRBESF: +. -, *. /. %, ++ (B, -- (AW
) BUEBEARF: = +=. -=. *=, /=, %= &=, |=. "=, >>=, «=
(3) I FIBHAF: , JETRIALH G —FRIERX)
4) RRZBE: HTHEEZER, >, <. ==, >=, <=, I=
(5) ZHZHEAF: AT2HEIEHE, &, ||, !
6) FMEFAF: 2 o, B— 1= HEHA, HTHAMRE
7) RFEFHOBHEAT: sizeof (I5HEE/ZERILHILT)
(8) MEAEIZ AT fie R TIEE, &, |~ A (FE) ., << (ERB). >> (FR)
(9) TREHZHAF: * UNE) . & (Butbil)
o IEHFILEH (WS WIRFEFETL)
o C++18M): LIy 54 RE
(1) =i (HASS)
(2) TR
(3) FikAiE4;
4) Zairn CBZEAM { Y FERER—MER )
(5) BEFEIEA, JEIAEA], BhEE), 5.
o KikxX
(1) FRAA: HBEFEEE R, Da. BB =1

+

N



2.2 C+ BERIAIN 15 -

(2) A& WRAEE ST A s s O LR 3 R IR S (EE 5 7 7 e ) £
(3) FAF AT LI E e e Fak s, (HIR AT

o WA )
(1) FrAERRAETE )

‘ TE = REX; ‘

i

WIJ: I fEE5. (ex@2_assignment.cpp) ‘

(2) B A ++, --
- HIE: SEEIECA R, A5 S5 KRB
- JaE: eSS RREE, RE B A G
- ANEAE[R]—iEA P S — N R A ++ 8 -, PEVENTRMRRELE C/Crr ARUETTRA
HUE, SEEPIR T AN AT R, 350 AR y = x++*x; DU A].

[15'] 2.5 AWHWBERE. (ex@Z_assignment.cpp)}

(3) E%mﬁﬁé%?@ +=. -= *=\ /=\ °°=

[15'] 2.6 EAMEER. (ex02_assignment. cpp)}

o ESIEHIT:

REX

=

G

=

s B

, EikX2 \

(1) Seitir ka1, I KA 2, 30 FakaK 2 m{EIE BRI ZE

[15'] 2.7 E5EBHE (FREENIER! ) (ex@2_comma.cpp )}

&£ FiR: A TE R E RS BRI EIR, SR ET
o (LBRAT: 4 "R TIE

& | N (FR). ~ (BRR) . << (EH). >> (H#)

[15'] 2.8 HkHIfLEE. (ex02_bitwise.cpp )}

o RFENEGEBALT: sizeof JHIBBLF, AEKED
‘ sizeof (X %) /] BEFEEEZH TR ‘
| sizeof (HHBEA) // WA EAIE LA F 6 HIBITE 9 FF K |
\ sizeof (Rx X)) // BEBMEAXXERIIFEHFH K ‘




.16 -

BT Cor iRl

[WJ 2.9 sizeof 2.

(exez_sizeof.cpp)}

2.2.8 THIBCAREL

A cmath SL3C: #includ

e <cmath>

Y RIH, IR

‘abs(x),sqrt(x)

e, zY, X PREL

exp(x), pow(x,y), log(x), logle(x)

RS R B

round(x), ceil(x), floor(x), trunc(x)

VDT

sin, cos, tan, asin, acos, atan

XU = ff1 pRI&K

sinh, cosh, tanh, asinh, acosh, atanh

B12.10 HCEEREOLH,

2.3 C++ fﬁﬁﬁﬁ)\%ﬁ'ﬁﬂ
23.1 HAHIBiIED

(ex02_math.cpp)

cin >> EF4; // MBLEEASE, BREABTES
cout <« EEE; // MR ERGAE

cout << FHE; // REMBFHEAL

> fABFAT S A >>

<<

> AT E ] AL SRR ST, WOILIEE ST A

\a | s \r | [\ \\ | &RHT
\b | iBJ5—#& \t | ZKPHIRAT \' | 5|5
\n | #f7 \Vv | TR \" | M55

Bl cout 4.

(exez_cout.cpp)‘

Al cin 24

(ex@2_cin.cpp)‘

2.3.2 INF

o BRYVRE: Pl R, HRIOBRAEA (HIMAL P #include <iomanips)

BAEAT X

endl TABATRE, FERIHR CRrEZEmh X P g 28 Ak 3645 )




2.4 FEFFRH) 17 -

setw(n) BEE T
left LEXT 5%
right AR 5F (B T30
setfill(c) WEIET, ¢ Al DUBEETFAT, 8 51,
fixed i i 7 =
scientific i 08 X th
setprecision(n) | i BB RETFAEL,
HAE fixed B scientific [{H], A B /N &L
showpoint B/ NI REREE (BME A /NG r)

o BYFTHRIME AT
- setw OO BEHEHY e VR HT (BRI Rl AY);
- HERYLF: 21— 1k B2 RR).

[15'] 2.11 YT (ex@2_iomanip. cpp)}

2.4 PRl

il 2.12 CERATHERKIR]ER)

BRI ARE R L 1 Jt, SEgAERIR R v, SRR N o 4, 118 H T A0 & FREZEE B, Rk
KA BT = WIaE A sy (o) (ex02_loan.cpp)
Lrp (14 rp)tY
(1 + Tm)12y - 1 ’

Fortry, FoR ARE, B vy, = /12, (S8 B IEREALEE 2T HRM?)

il 2.13 (o &R MR
3 ctime HEREL time(0) B time (NULL) iR [BI24HTHIEI S 1970 4F 1 H 1 HERETEIZ (4%
Mg ], ARP AL ) |, JETHTE]: A ARBIEETTE] + 8 /N, (ex@2_showtime.cpp)

2.5 FHLER>)

%31 2.1 WERT, WA AR AR G B, THE R AR AR, IR 2 e bk L.
(o HUHE 3.14159265 ) ()74 hwe2_01.cpp )

%31 2.2 HUTIRAEITAY 5 A BAERO 3 () —AEBA S AERIER 10%, AEEIIAE, B AR
FEINAASH; ) HAEM I FHIR 11%, AR GA SR B —RITE6E . S5, 4059
PIFIRN 7 2 AEA 100 J1 G, i AR R 4515 2707 (FRFHL4 hwe2_02.cpp)

%3] 2.3 BUMFET ex02_showtime. cpp, 54 H AT, 2. FMER S B OLE, W 14 45 25 43 10 B0
/NN 14:25:10,9 /5 8 4y 5 Fb /Rl 09:08:05. (FEFH4% hwe2_03.cpp )



B EFSTEIR

APFERNZ

o KLRIIBH, AIELE R/

whish: 5, 5, k. 7

PR (BN SR FER), 43 3C8R] ) « if, switch
P& IER): while, do while, for

PEMHIZE: continue, break

3.1 KFisHHERIE

(1) KRFRBH, MILEIRD: > < == >= <= I=
o LEBRENER A true, R [A false
o C++ TH 1 /R true, 0 £~ false
* bool BAFHIE N 0 B FR/R false, HAML T HARER true
o FEE “==" 5 “=7 B

£ FIR: T AESNRE, T THEEK BMAMFILEKZH. (ex03_bool_float.cpp)

) 25 && (EHEY), || (Z#El), ! (ZHEIF)
o AKX 1 8& £iAX 2
- et RIERX 1 BUE, A2 true, FITE FRixK 2 BIME;
- P RIE 1 E S false, NIAFHE RiER 2.
o k&KX 1 || R&EX 2
- et RIERK 1 ME, AR false, FTHE Fixx 2 BME;
- FRiER 1 ER true, NIAHEIE RiER 2.

Z g — 22 EE&& A || Wi X,
o fLod: VLT && LT || .
3) HKIHBHEMF: ? -
FrHAEX ? kAKXl @ REX2
o C++ PIfE—f) = BIZEF

o FHFRERX NI I RIA 1 AYE, TN A RIEX 2 AIME;
o R 1 WMEHM Rz 2 A AEHE S AIE —FL

18



3.2 BEPELERY .19.

3.0 KFEFE, (ex83_bool . cpp) |

3.2 PRGN

TE C++ 1B 5 1, EBELEAA PRI SCEE 2 iF Fl switch.

3.2.1 IFifEh)
(1) BA=0: WA “HH3E" K crue, WIFRAT 5 THTATE A, 15 IASERA T
if (FHAERX) &4

£ Fi: XEHEGTURELSES (RALSENNE AT REST)

(2) B3 R “HERAET BED cue, WIPRAT “HEA) 17, BIEAT “980) 27 .

if (FMHEEKX)
iEa)l

else
5] 2

(3) 25

if (FHAERX)
%41

else if (H£HAEX)
7% 4) 2

else if (H£MHEAERX)
%) 3

else
&8N
£ IR SRR XFIL S R A

(4) if BRI LR E;
(5) ERTE—)Z if #BEFI else FLE, ZHWA else, WFHK %2 if 1B A { } #HEk.

W32 TF B R, (ex03_if 03.cpp)

3.2.2 SWITCH %5t



120 =k PR SR

switch(R&AX) // X2 KAX GETURER | FHYRAFA

case FE®&RikAn:
& 8]

default:
& 6)

}

(1) Jeiti5 switch R “REA" WE, AEKK SR case M “HEFRIAX" FHATILE,
— BVCHEC AL, W R BT 5 EAE ), A4S TR case DL default myiEn) (BRAEEZ
break ) ;

(2) WRBAVEECHY, WIHAT default J5TH MG H);

(3) default A2, RIATLATAT;

(4) 1> case 73 3R JE— AR | break 54];

(5) B> case JF M H = FIAXAEAGEA F;

(6) B case AT LI ZANER] (KA1 (HRTLIAH { 1.

[15'] 3.3 switch Z5g244). (ex03_switch. cpp)}

3.3 ThEAGEH

o FE AT AR, (HEHEEAS;
o TEMZER A =Rzl 72 while fi3F, do while fE¥FAF0 for JEEA.
o MEIFFT LUIRE.

3.3.1 WHILE fi

while(&# &k X)
{

VEIRARGE )
}

o PiTiTT
(1) 5 At Ak X T



3.3 JEIEHY

.21 -

) WSRIE “H WP TIEEMATE A R HER;
(3) &I (1) 2.

£ FIR: e RBAREGRLLESD, AST KEF!

[BﬂsA while fEER244].

(ex03_while.cpp)}

3.3.2 DO WHILE fi§#h

do
{
VEARAE G
} while(£&H %A X);

o PATIIAE

(1) PATTEEMATE )

(2) FIWT A AEFRIRAIME, WAE “H7  WEREIES (1) 2 SR g,
o 5 while fEFRHIXH: Joig MR MAL, EFMATE A =D T—IK.

3.3.3 FOR i

for (#4si&4); Rk X1; &k X2)
{
VEIRARGE 8]

o AT
(1) BATHILRTE R
(2) FHERIREC T BE, R BT WIHETIERMATE ), 5 WR R
(3) TR 2, IR MIEE 2
P oEIES, RAX 1, RAKX 2 AT H%, 1255 R4
P RK X 1 REIRIZHE ), 4o B A ok 09 1530 AR LA 3F
t VBT AR EANE 6], LT AR A5 )
t #abiE s 5 AKX 2 T ARIEZ 554,
T FARMIEES o KB KX 2, AAXRKEKX 1, WFR T while #53F.

o for EHA Il PAFiiA N
for (AFREEMMME; AR, BAREENE)

{
TESRARE 4



.22 EYE PR SR
) |
N J
int i, s = 0;
for (1 = 1; i <= 10; i++)
3 s =5 + i;

o EFPAZ AL AT LAFERD AR TE R AR I, BRI ER AL

FAEIZIEI AR, TEFRES

Ja RIGEREIL.

1 int s = 9;
2| for (int i = 1; i <= 10; i++)
3 s = s + i;

3.3.4 JETEHIT for FHHN

for (FW: SEE KiEX)
{
VEIRRGE 8]

A

J

o “FHT G RIEIVE R, YEREFRIAT W ETEE
PRI R AR, W n] LU I RAE SR EAR A — X R.

=R
AR h

RIETE L, R 2R 513K

135 AL For fRFR2H,

(ex93_for_range.cpp)}

Y : e : r-TTT T 'l """" :
I o G aiES i
l L C i
1 =l I 1 1 | 1
: I Lo <%%b1ﬁl
1 I 1 1 | 1
I = C . " i
1 ! 1 fEERMA ! 1 : 1
1 1 1 1 | i 1
| L Lo B |
l R Lo L ; :
: 1 : 1 : \
1 I 1 1 | 1
I v s r l !
| b C =kt 2 |
I l_____: | Gt . l____:
WHILE B5F DO WHILE f&5R FOR {&%k
B 3.1. Z# R E R
3.3.5 MAEHMHEIEREZIL
\ break  // SLEBVAERIAR, 12 RAESkE — EUAERR, —RAENERIEGF switch &4 F.

| continue // HRAMII, WATT IR, —BAEMIFE . |

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



3.4 71 .23

goto  // SkiEES), FAEBMLA.

|

N
& @ o continue

& 3.2. break #= continue B, ¥A for #EER A B): for (#4siE48); RiaX 1; R&EX 2)

# iFi8: break #= continue i@ F 5 if & &) B b1E A,

3.4 Pl
W36 AR LITHUUREE. (exe3_for_99.cpp)

Bi3.7 ZaE A IEREL TEFRAE o T A B R 7, Hetn 12 B PI A BRI 10 1, 2,
3,4,6,12. (ex@3_for_factor.cpp)

Bl 3.8 FBT—A25 0 I IESEBUR B R AL (ex03_for_prime.cpp)

#a S0% ATBGEE Y, SRR

Bl 3.9 THEPIAERE IR A LIEL, 95281 (ex03_for_gcd.cpp)
A % TEP TRCR AT, T LKL A PRI DA G, LU/ RR RS, (ex@3_for_gcd_new.cpp)

£y e TR R — el AR SR Aviks, WL~ 4.1,

Bl 3.10 A54E H: 35 REARAE H B IUZE T 1 AL BRI LA e X LA S — D ECE 2 R R
M H. (ex@3_birthday.cpp)




24 =k PR SR

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
3 6 7 10 11 14 15 18 19 22 23 26 27 30 31
3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

2
1

Bl 3.11 FTEREIZE: ATENG T B [B. (ex03_plot.cpp)

3.5 WAL B APV BY

3.6 I-HLZR>]

%31 3.1 RUEREEHR: PR A BRGNS VAR, 22k RS AP 3R ik bl a4, X
KR

s A | B | ¢ | b | E

4345 | 90-100 | 80-89 | 70-79 | 60-69 | 0-59

TSR, L EATZ R E AR, R
() MNBEEAES A — 0%k, SR05 Han B R SRR, 43 ] 1F 1B A switch iEASEE. (FEF
44 hwe3_if _1.cpp, hwe3_switch_1.cpp)
(b) MBS A —EEGR, SR HOO I 2 B8 DX TR], 0 onl Y A 35 R AT switch i) Sc . (2
JFH 4 hwe3_if_2.cpp, hwe3_switch_2.cpp)
e HAER] cin ZETEATOR, i “EMAMS CAsrdl) -7
%31 3.2 BAH S BRI BNFLT ex03_goto. cpp, Ml goto iF4). (FFH4 hwe3_e2.cpp)

% 3.3 KRR WERT, LW N HNTIRE: M A R 15 (B W A A%
PE BB KT 1), KGR AN XN EO KR AL, IR fEbes B, ZERIEH for 1E3F
Fifigs). (FEFE4% hwe3_e3.cpp)

%3 3.4 HEIRE, DAEZ/NE S —MRERIES — MY NEGH T InsGs S, T EL &
ABRZE, /INIRT Rl R AR “nzds” , e anOSURE B2 5 33158 10000000000+0.0000000001 Ef, 255
10000000000. P I ZEASEIAE T35 i b S T ek e axX Rl L ) & A= FE3HEE T I BT, i &



3.6 FHLZ> .25 -

FE R e 22 B AR AT EORG R A9 25 2R
1

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

BT, ol AT B A FNZE BATHE BRI , FHAEb e L TR (PR /NEUS
Ja 647) , Bn =50000. (FEFHL4, hwe3_04.cpp )
(7% W H long double, WIZ5RER:?)
%31 3.5 WHEEE e FTRIMPBECEE 3 FORIEALF L e
1 1 1 1
6%1+ﬂ+5+§+"'+m
PERER, B4 n = 10,20, 30, 40, 50 BHAYEE R, (FFE4 hwe3_05.cpp)
(#271: JH long double, e = 2.718281828459045235... )
(% BRI — WA ZAETE, HEB TR 2000 Horner £7175 )

%3] 3.6 [HE: R 21 4 (2001 & 2099 4F ) FErA AR, IE7E5R4E R .
FEAR A EPREE: (1) BERE 400 38BR; ol (2) RERE 4 ZEFR{HASRERE 100 3EBR.
BOR: BT 6 A, FAEZ BN S SRR, (FEFHL4 hwe3_e6. cpp )

%3757 ERAHEGITE: 4050 A B S IO B /  sina de (R,
20 %1, (FFHLA hwe3_e7.cpp) ’
(B IR 525 AT 1070, /6 2 I LA 7 )

%37 3.8 BAERMSS/NESE: FIEET, R HIF TR R I9EA short B IEREURIR/M
Float MTESIHL, FEEREE FHH (TS0 4 B/ Float MIESCE, (7B 8 (i M),
(FEFFHL44 hwe3_e8.cpp)



\ s
/N

EM B

PRECERR T BT XTI B AL, J& Cos 1B 5 MIFEARGUSR /7, 2 S HAL R P B A T
H. 7 Cor IBFRIFUBT Y, AR pRE  SC (T, I B4 Q0 al 1) FH ok 850 SE BRI I B ek
Wit

AN
o PRI
> PR E . PSR B
> AR S EG 8
> HRERE
> PR RREL
o BEAE
> 2SRRI, SR IS 4 R F
> SR AR I 4 Ry AR i
> VEFSEATIE AT, dr s a3 [h]
> A, AR R
> B S A E Y pR AL, PRERE 2K
o IR TALHS £ SR
> Sk
> ZE X
> SEgRIF
> Z3CEE
> HNERAR L, SRS R
* RILREK

41 FREE W] e LS
Co+ BRI — B sRBOA Y, HAAUA —> main pREL, B H AN EBEEL Cor BEF RN
ERREOT IR, 78RBS
o BRECAYE S pRER P AR 0 AL, 7390 e 8 S o 5 1
RABAK B E(BREHIIR) [/ Sdck

{

26



4.1 pREMAEE . ST .27

(1) “RABLAL" T8I T REZEAY, B R BGR [EME 2R, 2754 1R [BE, W void
(2) BRAALHI A LA Z MBS, Wl LIEA.

CORRRMH T, ERAME X, ... ... |

> BXSH CEFRRES ) & 248 e 8.
ESAERRBIUE SN A2 BT A 23 18], Qe BARRI(EL, PRI B AZ40

> HZ NS, FIZ ST, B MEST M E BRI,

> AR R BRI SR, WIES A] LI I, B/ MG SN BES .

> B2 e AR L, BTES R R (R AL s & AL I <R
YERIEE )

int my_max(int x, int y) // OK, WA, BwE—AEA K i
2| int my_max(int x, y) // ERROR \

—

(3) BREIFIR MHE
> BREUR BMERE I return IBA)45H.
> EARIEUE, TTUAE return, AT LIE #3509 return.

1 int my_max(int x, int y)
2

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

5}

o PRAEMIIE
B (FFRAETIR)

(1) SERRSH (BT HIRES ) WAL SLPRAE R B B, RERA HAR R (E.
Q) EZHEZ——XIL.

4L RSB R (ex04_my_max_01/02.cpp)

I R S 4R iR
R TR TSI, QNSRAE R A R FH R B, FRATTFR A & EIREEL, B 2 SIS EL

o PRZIHY

(1) AR R EE M R BCZ AT T 20 S, WIAT B4R .

(2) QAR R ESORAE F I RS T A X, W52 AE A TR = e A .
REAERR: BRECK NS5, 0 int my_max(int x, int y);

(3) B R A A B AT LATE 98 eR &R B, o Rl LATE T eR G RIS B

(4) IR REAT LA IRAE IR, A 25 A IR [

(5) B R BPATIEFE B R return SEA]INE, IR B E P R EL, Q1R return 5 A KGR, W)
Bz ik U T P12 = JH R, G0SR return J5 A F6kaX, D0 B 2R (0] 2] 3 8 R 5L



.28 - SHUUPE R

[15'] 42 HE k. (ex04_my_pow.cpp)

Bl 4.3 2’5 eREL B> I R AL R TR 9140
(10101)s =1 x 22 + 0 x 22 + 1 x 22 4+ 0 x 2! +1 x 20,

O30T TR (1) AT BRI R (2) Al e 2 IR
PR WA (ex04_bin2dec.cpp)

w BE: (1) defTRETEZE: KT E 28 6933 x4
() de T E 1111 1111 1111 1111 A2 ag+ 34 ? (BT Fi4544m)

W 4.4 25 KL, FIH Taylor BT sin(7m/2) WM. (H RN PB4 3 HE/NT 10715 A 1k)
' o R B 00 L a2kl
sin@) =3y =g gy b = L gy
AT TR AR 22 AN, IR AT REfAT A T 1A k. (ex@4_my sin.cpp)

w B A A L&A KT H sin(dlr/2), 4 R lT?

Bl 4.5 F&H 11 ~ 999 ZEIIEC m, T m . m? Fl m3 ¥R 18] S0Ek.
(B3O SR A2 A RRRBEERL, Un 11, 121, 1331)
AT FUFBRLL 10 B0 5, MEARAL AR, MR 2 800 45 B0 $4 57 BB R AL, e

B IFEOE IARSE, A AHAE, W Ch 8] S8 (ex@4_huiwen.cpp)
Bl 4.6 TTHSRREC clock. (FRELE kX ctime) (ex@4_clock.cpp)

e clock() : &I BERE S5 Pl T AY cpu B2 R04L

o UNIRTEENE mOR BT CUnGeED . giED), FTLUE A chrono £ (C++11) (ex@4_chrono.cpp)

Bl 4.7 T pR%L time. (FHEALELSCME ctime) (ex04_time.cpp)
e time(NULL) 5 time(@) : iR[FIM 1970 4F 1 H 1 H 0 I 0 43 0 #0224t % Y B ADEL.

i 4.8 BEHLEA . (Ff &30 cstdlib) (ex04_rand_01.cpp)
rand(): #&[a—4> 0 ~ RAND_MAX 2 [A] (I hEHTRE %L

srand(seed): W EMT. WIATE, BOAF T 1.

AHTRN % A ] ) PR B AL S 55

FRPAT rand () J&, Fi 2 A Shek2E, (AAR LR e 9.




4.2 PREE S EUL .29 .

N

o WIRFTE AR A I RENLEL, 7TLAEH random 2 (Ce+11) (ex@4_random.cpp)
® BE. ofTA K [o,b] ZAGMAESR? (FF a, b A EEH) (ex@4_rand_02.cpp)

w BE: e fTAR[0,1] Z A6 RAIUE B H? [a,b] Z 1A 8 RAIUE B 7 (a, b HAEEIUHE B $0)

Bl 4.9 GEEGIAR)  HIFEALREYL™AE [1,100] Z B —A35 SR )G i A PRSI A5k, ZERAR BE
PSS IS S 25 AR 3N : ARSI A B F 7 AR 9%, WIS R Larger; /NFNE 7R Smaller; 4
FINE/R You won! [RIEFR H¥iEk. P2 f 7 IkPLA. (ex@4_game.cpp)

- Tips: I AT 4% 43X AL JE AR RAT B Z A T F) 69 AL £ ?

srand(time(NULL)); // srand(time(®)), ¥ % &7 a4 A A R LI 8 A7 F
2| x = rand();

4.2 FREININ S Bk

o &g )i —: EfkiE
(1) FESHEIEE LR BRI 2, R 1528,
(2) B T —LReR IS (WESHT G HAE), SESAES AR 2R, Ny B3 —— X
(3) JEZ HAE R BgaIA FHIN A BeA7 A 0, T IAS A0S BRI
(4) LSRR, AR KB BRI () 55, e UEA W i {H;
(5) ESPARLSALE IR MR, MESLSRE LR, WHtEU, RBHXESHULAT O HR A
NS AATAT R,

w BE. WfTI-AANTE6{E? (ex@4_myswap_01.cpp)
o L 5| FfkiE
(1) 31H WHEH: &

1 int a;
2| int & ra=a; // 9 ra 24EE a 9518, B ra £ a 95 %

) SR PRSI AL i, nR YRR A 4

(3) A=A AR AL, 18— D FAERIXTR;

@) SIH—BAG AR, BIAREFE N e 25 CGil4) 5

(5) A5 ATERIEZ, W ek R N A 2 gainfe, sHE S0 — A4, MIES LM
B B T2, W2 it IR 2 MEB R N S22 B ER 28U,

[15'] 4.10 5IHERIES, S i {E. (ex04_myswap_02.cpp)




30 0Pk %K

4.3 WL

o NHKRREL, KHE7: inline
inline XAHBH BHS(HRSLIIK)

(1) 59838 PR X3 2RI T8 P AR P eR B A T 48
(2) WERRREHIILSE: B SEULE . FEHIF A I, 1R USRI TR,
(3) PHKpRECESK: 38 D2 S REMRT A . UL/ N | A3 B ) R K
(4) IR R BRI AU PRI E A A switch T54).
£ FEIR: KRB R 2Pt F 4R, Ra hddT28E. AL HO & UK MBS 3,
Ser i3 By 3.

W41 PBEECEH, (ex4_inline.cpp))

4.4  PRRE I

PR A
(1) pRECT LU ETR A, (HAREIREE X
) AR ATl BYFEA (R ERE RS )

Bl 412 FIH T AR R T (ex04_factorial.cpp)
1, n =0,
n! =
{n x(n—1)0 n>0
£ Fig: SR AR SR RIAR P, RiFS A SR A f B L 5B E 8 56

=), C M BT 7 .

Bl 4.13 POEERE: A =MRE AL B, C AR EA n DMR/NARIBE S, KOTET, /MOTE L, 12
X n DTN AR CEH, TERB S Bl DUMEEI B 4. 205K (1) Bk R Aair#sh—1 4, (2)
FERS B B E =M E T B SRR R R AE T, /N REAE L. (ex04_hanoi.cpp)

411 A

S LSRR R T =R




5 7R A4 R .31 -

) HAEn -1 AETHEBEHE (EBICEH) ;

2) A EF TR C ks

B) ¥ n—1PEFMNBEEE CH L (EBTAE) .
TR AR B P AR

(1) FHZNFEF N DR S — D E, g sIH SR, AT hanoi pRESEIE;
2) B 1T N ERERN S —5 E, 2 R move pRESLIR.

4.5 BRI

VRS — IV, 2l . RS A 1R I, BILERR P b Lt syl DL A

o AR AL AR RTERF AR (AT AIXIE.
o — ORI, AT LITE =77 E SR

> E PR ﬁﬁ%lj\]fﬂ'fﬁﬂ’] % XA R BEEE
> TEPTA BB MR AL i, X £ /EE
B Eu’%’&fﬂ%jmxﬂﬂ‘fﬂ%ﬂﬁﬁ , XA BEEE

(1) PR BINE Sk AR B BE 200 A 260 B, ARIE S5 RN A4 H55 Z 0], HITE R
SIS, B S A A4 aT A (HRAUARRY ) .

1| int my max(int x, int y); // x, y 89 RABSAURTH A7 A0 £, AT 20
2 int my_max(int, int); // EE LT EE

Z FEIR: FREENA X EZRBKRE, R K L.

) JE s R AR (xR SRR ) 45
& FER: BEARN E T E, AR RSB B RIS, B B AT A A IE 8 SREER A AL,

1| double my_pow(double x, int k) // x, k @94Em 3R A EA FH
2] {

3 if (k == 1) return x;

4 else

5

6 double y = 1.0; // y ®/ERABREE 10 1741k

7 for (int i = 1; i <= k; i++) // i @91ERRART for JEIR
8 y=y*x

9 return y;

10 }

11 return 0;

12 }

() FAEABR (RS XS) .
o JripAr A Ry A
(1) BRECE XIFIE S, SR BN A A w4 BB &, RIEZ R BN A AL
Q) iERPRh IR AR R EBTE, RAEZIE ARG
(3) for PEFFHIMILGTE F) A IR AL Sl S /AR &, RTE for TR TPARL



32 SUYE PSR

(4§) FEFFA BREONE XAt 2 B, 15T 5 R SR T DA, 58 T R T s e
P22 S it W5 2 B 7 O S .

extern EREAHF TF4;

£ FiE: FRALTELHLHTER L, NRLERBIFLE!

[WJ 4.14 JRy#f Az AN A R AR (ex04_var'_global_61.cpp)}

o fEMIEUENTZHA: 0 (PINEZNES)
A ATAELR] 23 1 SRy A i A4 Jey A i, DBk 5| TR AL i, IS o 5 | R AR i, 6 7R R 44 i
I T2 AT

EWJ 4.15 YEMBU#ETIZHAT. (ex@4_var_global 02. cpp)}

e A& ZE namespace
KBRS R B, AN IS S R R B S W REAETE T 44, O T R N [R) A, Cet
I A4 25 HE .

namespace % =9 %

{
BHFR, CIEIHFN, EFRF
}
(1) s RINMITE, TR Rk, AR5, ¥R 4T

) AR using
(3) FTLLBE A 44 25 (0] P (9 BTG 24 BB A B S i/ A, dn] LRSS AR 2 A 24 F5s

[ﬁll 4.16 A4 A28, (ex04_namespace_01/02/03.cpp)}

(4) AR E): PREER A BB, 28, MR, AFE std v s [a] .

1 using namespace std; // FAAFED L TR FHA LT i
2| using std::cout; // ARFAMESGLZR T cout \

o Lt
(1) AT RAEXPR AR (fE, RS ) S5 T L5l
() WRARIRAFAERAL A] L, Il n] DAAEIZAL 5 | FH AR AT
(3) M TP E R, & N2 VRS E ST S NZEAE R P 1R 4 BB RAT, N2 AR
AR PATAE N JZ A AT L.
o A7
(1) BFSEFE: A SR TR, B —EA % HAL R4 R i A S A7
(2) BAEETFH: HXRITEMRE T 5E )5 R R. shea (SR ) BA SR



4.6 JEZAF A E .33.

o AN
(1) BRI A static

static EAAS T2 4%;

(2) HASJRITRAR TR S RO TR S AROTIE 2%, T U A2 pR AR, 1278 i 2 D RF B R I 45
Je O

3) WAV LTSS R (RS R AR M4 R R ) 2 AZhIihieh o;

(4) WA HARMIRIE—IK.

[15]4 17 SRR A (ex@4_var_static.cpp)

4.6 JESMREIE

o LS
(1) PREAE A BT EE SN AT ATEA I S 00E —ME (RISVE(E ) , sREIOR I, IR E LS
WNR FHSE B HOEL 75 R G 1 %Eﬁﬁ%éfﬁ
(2) B4k I AT DA e R e oe

1|int add(int x = 5, int y = 6) // ﬁﬁ/,\%;;;:ﬂgﬁ%%kwﬁ
2 { return x + y; }

3

4 |int main()

5

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

7 add(); // 5+ 6

8 add(1e); // 10 + 6

9}

o FES AT LI S 6L, o n] AR B (L, AR A (6L, ALE an T
(1) TES AN ) ZENL 7 7
) FREENIES, HIGHARRA AN FREENIES (TR BUA IR, L2 5ESRBCAHET
Ze A IR AT ) 5

1 int add(int x, int y =5, int z = 6); // OK
2 |int add(int x = 1, int y = 5, int z); // ERROR
3 int add(int x = 1, int y, int z = 6); // ERROR

o B {ERAE KB I BE, 1B 2R BRBUE SN BE 7
(1) [F)—1E s, WS ERT B BE N5 E, Ja A ARERFCE (IARIer W, Ja e 3, WA I i
7€, B XA BEFE, ICZIRR )
2) Tfﬂﬁfﬁﬁiﬂﬁli], PRESCR BN AT LB AS [ 1 B L.

[ﬁ] 4.18 LS BCEMEE: SeE G E . (ex@4_DefaultValue_01. cpp)}
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[ﬁu 4.19 IS BRCEVEE: SoE UG, (ex@4_DefaultValue 082/03.cpp)

4.7 PREHEE

Co+ FUVFINREARIE 1) R KCAEAR [R] A VR TN 6 48 B R e, M s 2, A7 ], tufil
Tt
o PRBEHE: WAL B eREL, BAMFER A, (IES AR, FA, iSRS 20
RAEVERL, A S I HIE— 1~ ek 4.
(1) FERPRERE A KA W ATARTR], TEZ LA ] (O R R BUAN ] )
(2) REA FIESHERAAIR], sRBOR RN, AP S 2, 2R R |

£ FIR: TERERARAR GBI LA AT S AR T RB R, BBk = SUK !

int add(int x, int y = 1);
int add(int x);
add(10); // 22?2 AL

[WJ 4.20 PRELE IS, (ex04_overload. cpp)}

4.8 WIS 2 30155

SRIFTUALIE, fRIFR FUARTE, A6 i IPRas FE S PR g 12 Z B I da AT 0 — LE AL B, — Bk, C/C++ A2
Fe R R 20 N R LA B e A Bl . gide . TG . BERE. SWIETITAL BE O DT SO AR Y, X
HH ) 2 1 TRUAE RS  FIRFR AT S 2R AT A0 3 ( B IR U, XL T 0 A0 BB BEAAH B Y4 ), ARk
AU, SR A5 1 205 1R s EA 7 40 E.

4.8.1 PGk

o it AL FEALE LT A ThEe: U (U ASK SO ) | 2 US4k
o GRPETALEREE A LA “#” Ik,
o IS A: #include

(1) FASKL AT

#include <X %> // #ARET XFN, BPAEZBFEIRT O A& b TR A4
#include "SHF&" // AESA XM KT TR, REFEAFEF XL & 382U

(2) Co+ Y PR PREIGE B 2 AE Sk SO HP 7 B, (s 2 pREICRT 22 5 AL R 14 Sk S e R
XTIk SO emath.

(3) kAT LA RGARAE, T A A A CO@E. P S BSk SCEF DL “.h” B4,

@) ®HRG L



4.8 W IFALILS 2 30145 -35 -

iostream ‘gizﬁﬁﬁ/\ﬁﬁﬂj

iomanip ‘%%QA%?

cmath ‘ BF PR

ctime \ BfA 5 HH, clock, time, clock_t, time_t, CLOCKS PER_SEC,

chrono ‘HﬁﬁﬂiiEﬂﬂﬁ,chronoéﬁ

cstdlib ‘ abs, rand, srand, system,
cstring \(:ﬁgéfﬁiz?ﬂaﬁ%4ﬁ

cctype ‘(Iﬁ%??%z??%%ff

cstdio ‘(3ﬁ§§§j(##ﬁ%ﬁi fopen, fclose, fread, fwrite, printf,
string ‘ TP

] FE 2R

random ‘ FEALEL

fstream ‘Itﬁ¥ﬁﬁ

vector

(5) kTR DA B FoA Sk SO
(6) TERRFIF L, A B ZAE 24 U5 S i A TR)— A pR gk, T AT LUK s Bl e AR REA
cpp U CBRBURREE L—IK), SR 5 R eR B 75 B B — Sk S0y, 75 S i ek AR,
HA ALK S RVAT.
o 55E X: #define, #undef

1| #define PI 3.14159 // &%
2| #undef PI // #Mifhd #define EXWZE

# EiR: AR S HELTTLAE const LHiZ AL, s, #define T LA R & L 20 %,
A2 BT AR P 3R R X

o JRlFgiE
#if w2 AEX

BAEPEL [/ % “FEEEX ERNHF
ttendif

#if WEREX
REPEL /) B “REREX FRNHF

f#telse
FRFPEL /) TN piEXERRR
ttendif

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

#if FEHREXL

RAEEXL /) 5 “KEREKXL FR%5E
#elif wERIAK2

BAEPEL [/ T, % “F
#elif # 2 R&E X3

BEFEL [/ N, % “FEREX3 FREHF

3*

REX2" AR 4T

e

#else
RFPEL [/ TWHFZXEALSR
ttendif

#ifdef AFiR4F

BEEL // % “BFRA7 Td #define T LiT4iF
f#telse

BEEL [/ TWN%HFXEAES
#tendif

#ifndef AFiR4F

BREPEL [/ % RIRFET EA R RIEF
#else

BEPEL /) &MNgiFZELSF
#endif

4.8.2 ZIkEHE

—REFF AT Ly 24 SCPRASG G is i ol LU AR 00 H R 5. v (A&
AT DLSC R g i2e, A% F I AR SO, SRR BER IS — A T AT SO

. 9[\113 S AR T B B S e AR R, TR B extern 75 B AMAR .

A i,

extern XA HAH T=4L;

N

o HNERRREL: QPR E R B SO e ek, WA 2 extern A BIHOR SN R 4L

‘ extern B3 FWH/ BHRA;

* ARG
> BRUE Co+ PRAL (JERRER): AT LA EAZAE, A o 3 AR L A Sk SRRV AT
D ARARIE Cor BREL: S AR TR B8 BT R R TR ARG 4 R 2K

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

® AR EHR AT AR RV A2 TAEE, LT ARG R T R Fe P AT E. ATR

BPATRE, A B LA TRRRNILHIES 5E 0.

Eﬂ,

|

4.9 MH: S RP R

SFRY (Monte Carlo ) A R—FH R HLBEHUIN T %, RAE S U SRS H R L
FRITALE A T S R FREEE SR 19, AT P T3 R — S0 A2 % (R R ) AL e, LA AN RO DRy T AR R A, i
MOTEERBL, M B ey, TP 21 iz M, A B TRIBL SR 2 T RN T BE.
SR RP AR TARIET IR E A MW — FEAN AR SRR AR AR 1777 4% AR
FHMF (C. Buffon) &1 A—FLRUTF IR AR o 07k, B2 S8R

NPT 7w A UE B, fliR SRR 2 RA R A AR,

WA KPR, WIEFERAEK R 2r (r>0) , HRUIRERER R r. 3

y
(RPREE b AR S g e k7 I TR AV DB VR (= ey 1l AR G
TN BENLBOI n (95 (W6 2590045 ) |, IRIGGeitis 1) /

158 B4 A5 BN T2 . RIS T LT I, 24 n 580 KINE, m 5
n B HEAELAR P I A TR AR 55 X5 T T AR B LU AL, B -

T W@JE{]E /E{ 7'('7"2 s
n

~
~

ERTERmER 42 4

LA, FATHE AT LA R 1 i 2 H ORI w0 A AU

4dm
T —.

n

[ﬁll 421 HZEHFEZ (Monte Carlo ) 15 7 WU UHE. (ex@4_Monte_Carlo_pi. cpp)}

b

1l 422 SRR [T BY / F(z) da B3 M.
A (1) 281, o BN R (LR I B R TR, Ll P TS 355

y

f(x)

/////
,,,,,,,,,,,,,

ol a b x

B, i EEP e R ITIE.




-38 - FUPE Rk

() XA RIS FEALR A (BOEE N AR, et AE B AR i s A8 (B M AS)
(4) TR AB A IR AU E: S = 3F x RISk i Bl
PLREY f(x) = sin(x) RB, SEBOZ T, WPk 4.11.

410 FHLZR>)

SR 4.1 GRS A BRI, 20 TS IE R R B R AR f/ INVAAE R, BORTRFR ARIE TR ROk
PR, B/ NAAFEON AT LAGE 38 PR R A ek B Se B, AE T2 R B IH3 2012 5 1509 (8RR
NS HNAER. CREA 390 ged M1 1em) (274 hwea_e1.cpp)

int gcd(int x, int y);

int lem(int x, int y);

& FER: SANTAR 7R ER T EAAE QERGR KN H, BRERG. AT 300
L RILEARE T MR ERFH T HE T &, AR BAZLT T oesib:

ged(a, b) = ged(b, a mod b) (XEABZa > D).
ok, T B #)E (SRR E, M TREARE) BT RKMR KR53 H &,
$h3 4.2 G5 KA PIRT— LS o0 R IR e B hHR D =0 80P A R, TR
w8 4. (F2/FH4 hwe4_e2.cpp)

bool is_prime(int n);

%21 4.3 YRR, PN E AR 2 A R AR, e R B P 21 4t (2001 % 2099 4 ) A
HIFEAE, B T8 6 4. (A BB 400 HERR; s ReRt 4 BEREARERL 100 R ) (RRIFHA
hwe4 _03.cpp)

bool is_leap_year(int year);

%3 4.4 HETRTY, ] while SERUSEGIEK. (FRFH4S hwed_e4. cpp)

%31 4.5 Emirp 8 WER ARV FITIRAZRE WX DRECH emirp £ 01 13 EREL, F
J& 31 WORFREL, 8 13 A1 31 #JE emirp £X. JiEFET, FthAT 100 1 emirp %%, BATHIE 5 1
BOK: B WA REC is_prime Fl reverse, Z3HI T AW REAI R P (RBP4
hwo4_05.cpp)

bool is prime(int n);

int reverse(int n);

%31 4.6 BREE: WR—DRBTUER 20 — 1 gB, WFRZRBOAR R ST, Rira
p < 32 AR ( Mersenne ) XL, JFLAUNF B . (F2FHL44 hwed_e6. cpp )



410 FAHLZ> -39 .

2 3
3 7
5 31

Y147 3n+ 1AL 25— IEREER n, AW IR T ARV T A AR Y ET RO AL, W —1
B YRR L 2, AR YT AT gL WS — MO S RiECE 3 1. B R E R Y RTEUE 1
k. BXFEIE A ESN A BEERR NS n AOEEEL. An: N 3 TFGR, 1581 %3 R: 3, 10,5, 16, 8, 4, 2, 1,
JIT LAEEE 3 BBERCH 8.
(@) g5 —eRE (BREA num_chain) |, (G 7 e 1845 18 O IR S8 B A BE L
(b) & [90, 100] Hr, FEEUR K IIHR 4L
( FERPHL4% hwed 07 .cpp)

int num_chain(int n); // 4 RVEER T ikt SRS

%431 4.8 5 LA, (HESRA AT IN SR A num_chain (F2FH4 hwe4_08.cpp)

int num_chain(int n); // A& 83 75 ikt Sk S

%21 4.9 Y05 pREL FHIBIH 5T Fibonacci B4, 76 F B HITHESE 40 4 Fibonacci 38, ( FEFHL4
hwe4 _09.cpp)

long fibo(int n);

#1410 Z5E— N IEBE (AR R T A R EA -, W EEE M. T 12 TR R
2,23 (FoR: RS/ R T, RIEEREXAEL 15200, R E/ MR T,
DAMCHE, #4808 IH. B R 1 AL AR L Xk e 5 1, AR ) (REP LA
hwe4 01e.cpp )

® BE: pREREAXKRATRETL e 2 OEHRETH 2,3, STHEAR?

us
2

%3] 411 545 (Monte Carlo ) J7i 45 F AR / sin(z)de (OERME.  (H7: FTERY
LT 3L, BB S M BT TR [ 16 3 ) (BRFFIA hwod_11. cpp)

%31 4.12 RGOS SRR S (RBP4 hwed_12.cpp)

%3] 415 ST EHL TITVEE log,y, MAUR mylog, TERAEVAIZ BT (1) MEHFAR o Al y Y
(T 0, WHE ] log, y T (2) MR R y MO, FLELA T 0, MR logyy #OfE (BB o

FIEEE R 2) 5 3) WA © 8 y A T Wi H— RS, FRR | -1, (FEFEL
% hwe4_13.cpp)



Ehit BESFHE

AR AT R AR T i) E AL PR R,

HARAR I
RPN

o —HEBUH
> —AEEE R E 551
> —4ERAHAE NAT T BIAF 0T 2
> —EEH R RE SR
o YRR
> AR E LS5

Pt N e A S R S PSSt A G R SE i

> H—4ERA R, TENAFH RS AT

> AR R RE AT IR e
o BN RS
> B R TT RS (Hif

> BN SEL AR AL, Hdik 233

o TATH (T CIEFE
TR IR
TAT R A
TAF R ARAT PR AR
ERHE (A5

v Vv VvV V

5.1 —4ekeH
o AR AT HA:

EABAK Hmtn] /) FA—AKEA n e9— (%)

(1) A GBS B TR BRI,
(2) #28 B AR BAAE AT R 0 B bk

(3) n FEERIKIE, Al LUE—RIAE, don] UNBERE A, (H AR AUE — I 2 Y TR

o —YERALG I

Akl /) iE: FAF k 89FAA @ F| n-1

(1) HAEEEIEREA 5 R ICE;
4

(2) B CERAE AT ALY LA, BN E A7 A iR S
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(3) B2 RN B A NAE B B bk
£ EIR: EE AN TARREAR BN TRAsILEENE R

[ﬁMS.l — AR 25451, (exOS_array_@l.cpp)}

o AR RIR Ak A6 BRI AT LA R B T
1 int x[5] = {0,2,4,6,8}; |

(1) AABICEARIGR AL v] LSS B R K, REEMR I T 45 %l A shif e By K%,
int x[] = {9,2,4,6,8};

) ATLAER M RIAG AL, B SGER o SU R AIEL, W int x[5] = {0,2,4};

(3) A RALF IR AT TRk w0 ta Ak, WIBA WG ALRoTR B ShEE D o;

(4) PR, K — Rk, B e i, WARRERI I 1L !

BB R TR R EL, AN BEXS £ 2H 44 A !

AHCR B R, WA AT ER (HSZEBEHERRSN )

TEBAERSHAS AR XA

T EEAMRNL S BARER D).

v Vv Vv V

5.2 4
o THERMEI: m AT n B

ERBAH EEL[N][n] // FA—A mox n s ()

o AT § OB 0 5 m — 1, j ML 0 5] 0 — 1
} TEFL[1][]] // 25 FArREAT!

o AR RIATIE: AT,
x[e][e]| x[e][1] | x[e][2] | x[1][e] | x[1][1] | x[1][2]

x[0] x[1]

£y EIR: fE Cor P, BT AEAE A — 340 P 48 R B9 S 40

o THERIAMPIIRIL
(1) 2FBBIEHAL, SR a] DI — 2R R/ (A RE A I A 25K )

int x[2][3] = {1,3,5,2,6,10};
2| int x[][3] = {1,3,5,2,6,10}; // Ak —4eeg k)

—_
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@) Al dioniate, wal I s ta it

1 int x[2][3] = {{1,3,5}, {2,6,10}};
2| int x[2][3] = {{1}, {2,6}}; // ZRuan4sit

Bl 5.2 T8 n B Hilbere HiFF 5402 1 (Y AR, H (ex@5_array_hilb.cpp)
1
H = [hijlilj=1,  hij = g
S HEE

[y e LDt I = R A U N ) R R e i € e [V
REABAFH TEL[n1][n2][n3]..

5.3 BB S5

PRSI B DGR AL I, A PRI : f2 B ou s ML i L.
o feif BATE: WS ELWAR, LSRBADCK, KAMEL 3T

1 | void my_swap(int a, int b)

{ ...}

int main()

{

int x[2] = {1,3};
my_swap(x[@], x[1]);

[*IERN I« NV, RN NSV S

}

o &id BAKME: WAL NES, Wil Ml f&id S, BRI R i 6 .
(1) TES LSRR 4, R —5
2) LS LSRR — A, B RS EA S s E S 2 K S;
(3) B AN RS R, A R B Mk, (A2 S K.

[WJ 5.3 ACHEA. (ex@5_array_swap. cpp)}
[15'] 5.4 BUEHAL )R sl NSRBI . (ex05_array_sizeof. cpp)}
JLiRA

> HIESRE T KB, WL BT H & (B H 28R i)
D> IR IEVE, TEZ T LI W S — AR RN — B2 ] A WA B, — 4R n] LA WA TEG
> WA SWA IR 4N, WG T In—ES, HREB S EA RN, s iid 2R
AR B
BRVEC I, 555 Rag IR 4.
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void my_swap(int a[], int b[], int n); // TTvAHwKZ, {245 R4
void sum_col(double A[][n], double s[]); // XEW n LMATE

int main()
O ...
sum_col(H, s); // FEARFHKLL

(o e Y R N S

[WJ 5.5 RSB (REIER) . (ex@S_ar*r*ay_-Fun.cpp)}

54 TR CFRFRED)

AW EENG CIES P AT HIEI S, 76 Crr FIRFSE .

5.4.1 FrPECH

o FAFER: AE CIliE T, TAT A R 1 TR LAY
(1) FAFHLL \0” NETHIRE (PN FHFBREERIFER ) ;
) IG5 Fn R AT R B TR AR LT, 2 B ShiN A smbr B Ay,

char str[5] {'m','a',"t','"h','\0"'}; // OK, A&A THisik
2 char str[5] = "math"; // OK, A#EA TH1454L
3 char str[] = "math"; // OK, XaeJH TA1451L

str—> [m]a[t]h]\o]

& FiR: FHBITUAEMERAGFHFARGHE, 25 L @HM FAEARKA) IR, £iE
Jm R & AR

o AT H YA, AT PTRR T E

M LE®

(1) FIFHAGERZE A i #2000 402 5 2 b, 8-y o o T8 SR 54, R4 B 25 R AT

BUTRIFR Y, AT ER A RAR AT S L T 4780 73 G i 113

1| char str[20] = "C++ and Matlab"; // FAr#aegK)ih 20, 124164 14 A~
2 for(int i = @; i < 20; i++) // &4, RErdP A E LT

3 if (str[i] !'= '\0@")

4 cout << str[i];

5 else

6 break;

= Kk

F A

() FIHFATH AR, B,

Bl 5.6 “FAFER i H s A4, (ex@5_str_cout.cpp)

1| cout << str << endl; // ¥ikiwd, AzmBRANMREFH, AIBLFHFELELARE

A A 1k

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



. 44 .

ﬁ] EE'LE éﬁ"iy’ éﬁ'?/ﬁ; $ CF Z:/?:x\ rq‘:f%% EE*-RIL,\?A- “\@”

. ??T$H’J$ﬂj/\ (ex@5_str_cin_getline.cpp)

cin >> str; /] WNENFHE, FRRREAEHK
cin.getline(str,N,Z&R%H5); // 4N ‘

> cin.getline: HEH A ZNTFHF (TLIAZH), HENEA N — 1 ANFERER I, sG#E 2148 E 1)
25 RAF, 45 RAF ANSPEAL 45RAF AT, S T \n', B4 TAE, DLEPRREET TVE A

o FATHIH HIKE (K3 cstring Ml cstdlib)

o e A A N O R

AN N =

5.4.2

PRIZL P

strlen(str) TR

strcat(dest,src) FAFER

strcpy(dest,src) FAF A A

strcmp(strl,str2) TR LA

atoi(str) P FAT R RS

atol(str) BT 45 long

atof(str) BT 545 R double
itoa(int,str,raidx) | 8 EdEH raidx BB 745 5

£ Fig: XER[HARERNETHE L RERERETHF L

il 5.7 FAFHAHOC KL (ex05_str_fun.cpp)
strlen(str); /] BEIFHE str 9KE (RELERA)

strcat(stri,str2); // # str2 éﬁéféﬁ#ﬂépﬂiﬂuéﬂ strl &, strl B R R
strncat(strl,str2,n); // ¥ str2 #9AZEFmE] strl F, 125 55K n AFH
stremp(strl,str2); // 4535 i ko

// % stri>str2 WBEE—AEHK, & stricstr2 WBE—AF 3%, AFNEE 0

strncmp(strl,str2,n); // #FHIAFILE strl F2 str2 #9F] n /\?Ffréﬁﬁ;d‘
strecpy(strl,str2); // F str2 %%D’EU strl ¥+ (strl B9KREREDT str2 89KE)
strncpy(strl,str2,n); // H WA n ANFAF, & n KT str2 89KE, WH N2 ALE
5.8 FAFH HEF. (ex@5_str_atoi.cpp)
int x;

double y;

x = atoi("66"); // x = 66, ?ﬁ$t{’, AR TF

y = atof("14.5"); // y = 14.5, FH$ P R aERFADHE

TR

o HIANFIHIA: cin, getchar  (ex@5_char.cpp)

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



54 AR (CFATEA)
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‘ cin »>> ch; // ch

‘ ch = getchar();

AFREEE

o Co+ FLFRGIMpREL (K30 cctype)

B | X Z

isdigit | B&NEF isdigit('3")
isalpha | B NFHE isalpha('a")
isalnum | B& TR BT isalnum('c")
islower | B /NG islower('b")
isupper | B HKE isupper('B")
isspace | BHNTH isspace(' ')
isprint | &G AAHTEIERT, WSk isprint('A")
isgraph | BT AATHTENFAT, N oStk isgraph('a")
ispunct | BRFEECFSMEIMURTATEN AT | ispunct('*")
iscntrl | 2 AEHIAT iscntrl('\n")
tolower | W REH N/NE tolower('A")
toupper | /NG RE toupper('a')

£ FiR: AL A BB AT EANTH, M AR T .

o TATHBEIIEE: TS IMBARIZEN, A 3oy et (i ASCI A 4%Hk)

1 char x = '2';

2| int y = x;

3/ int z = x-'0";

4| cout << "x = " << x << endl; // x = 2" ZFHF

5| cout << "y = " << y<<endl; //y =50 ZEK, JFHF 2" ¥ ASCII
6| cout << "z = " << z << endl; // z = 2 AFHK

http://math.ecnu.edu.cn/~jypan
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5.5 L&)
%3] 5.1 BESIREE: 888 v, 20, ..., zy, FEIEFRHEI 25358 SR

n

AT1+ T2+ -+ Ty .. A E:z‘:l(mi_mean)Q

mean = , deviation = .
n n—1

PG T, AR 100 DRENLAUR FEEL, A A TR ERPRMEN 22, 25K: (1) 95 P> K%L mean
M deviation, 435 — MR B EFARAENR 225 (2) 76 E RBP4 — K E R 100 HYFE
PLAUKE FE A OCER MMEAE [—10,10] ), 28583 8 L 1 P pR SR 58 LA (B AR o i 25
( FEFHL4 hwes_01.cpp)

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

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

%3] 5.2 FItEE HIURE: BT, BENLAE AL 100 4~ 19 Z 18] 380, SR E0 i BB . (i
JFHL4% hwes_e2.cpp )

% 5.3 REEEA: f'5 R, E—AEAL IE7E main BB A R — K 10 AIREHLIS SR O
R IMETE 099 ZIa]), RFZAEH (RO Ja VBRI E e I g ). (R4, hwes_e3 . cpp )

void reverse(int x[], int n);

%31 5.4 EFERTR: T REL A s BYERERTRFY Z = X + Y. fEERBCP AR 5 Bk
HUHRE, JGERNTE 0 2] 9 Z [ IEEEEL, ARG THE EA TR, Fkx =R . (FRIPELA
hwo5_04.cpp )

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

%3155 HE/IMERIGLE: W5 BB $8 1 —4E5 L b i/ IMEITEE N AR (AnSRA 2B/ IMEL 4 2R —
A E/IMEI R AR), FHAE 3 BB B LB [34, 91, 85, 59, 29,93, 56, 12, 88, 72] ], $& H Hifie/INEU
HTtr. (BPH4 hwes_o5.cpp)

int findmin(int a[], int n); // Bw@ 53T ET 4R

%3156 BEHARBANFTE: 55 R insert, ST FHEIIGE: 4% CEMNEIKHSIITF n
AL, TE T REC A AN, T insert BREL, UM A MAESBOE A B A B, R
RN, FRe B85 0 i e KB (A PT R i A R0 SR M4 R B . S Y, L
[12,29, 34,56, 59, 72, 85,88, 91,93] . (FFH4 hwe5_06.cpp)

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

%431 5.7 FEMABRENE: S 100 DMEYIE, 100 224 TR — KB A YRR R 1Y, 55—
A B R T A SEIAET T 28 A2 R BIRUR, S —AMEAE TR, B0 1 MEE, B



5.5 FHLZ] .47 .

SePHls S5 =AE BV BT, I MRS TG, 450 2 4 e TROARAS IS, BIF 25 5611, %
FRGFTIF. (KIS, L4 100 DR BVRRIE4S 100 MEUIREIGIRAICE. [l 20743248
SERL RS, SRR T SRR (I hwes_e7. cpp)
CHm: BB, A7 R RS S UOR, W MO SE UOBCh A
WL REIRE R TF 9. )

%31 5.8 WEBRIMEMGLE: S5 R KRB 4w 4 P BV IMERT TR (i, ), WRA 245/ ME, 1)
SR —A> FATHER) B AR, JRAE E B LL—A> 8 BrBEUE R (Ot [—1, 1] FPRIBEPL
B0 o, e e A R NSO M AR, (RFHLA, hwes_e8. cpp )

void findmin2D(double A[M][N], int idx[2]); // TFArGsiiedcn idx +



BN 85T

18T &, MIFRIEST, FRTFRCLEAS B A T, sl HR 4T, v L E B R R G NAE, e
P PITRCR.
APFEEENE
o Wft-atgkt
> A RTRE, TREH S NFE
> fREHE L 55
> 5 —4EE, TeEH S 4R
> FEEHE
> f8E 551
> FRE SR FREHE R ECSEL, TR AL R AR, 15 ] R A B
o FFASNS N EL
> SIS NFEHIE: new
> SIAENTRIL: delete
D> SHASEAL I S R
> I RETEE

NEEE
BAER G AT NI B, NAFIIERD T8 — s, B RTESRS, il A miEibit.

£ FR: AFFPHTE, HIEF, AN G TAA ARG AL

6.1 fREHENLF

o $8EH0D]
KRR * S EFL
(1) A A TSI, JoRIHEE TR 1 A S AR, B R O Bl
F M
(2) LSRG B 2 A 0] LRI s,
o SEEHIOPIASEA S
(1) SRR R PHLAL: /% &
(2) SIAHREFHERIYER (B ERXS) « *34t
o SEEHIOVIGL: P UIEESREN, 0 AR

48
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int x;
2| int * px = &x; // wn¥sAL, px P AKX x @9 R FHuuE

£ IR LB, AAEF AR px A4 @ x, Frx A px 49 B AR . A4 A R AL S B AR £ 69
AR — B Ak RAGAT I, KAVEF X SR IE4HE) B AR £

o FREFBA: LRt ERT, RAsE LT rE
> 254845 0, NULL Bi{li -l 0/NULL . Co+11 AREHEIA T nullpte, I T#mast54t, it
i @ 5 NULL SRR ZSFEET IS AT RE S | 2 A IR ST, M5 T 2RI 2e 4,
> ZRAUPCELH HARXT S A HhE;
> [FZERI o — AR
D> ZRAUPCEL XS A G Mk (FEX7 ).

£ FEIR: RA R 454 & TREIIES, AR EFREEt, A1 R R4 & R R A
He9 s XK.

Bl6.1 fEEHgE LS (ex@6_pointer_o1.cpp)]

*® Tips: W AZ AR H X 1) RES; 2) AAMAL, A4 RARBT —MHiTFEE0F
e void ZAIFFEEN
© void * 544

\(1) void RIS AT LIAFAE AT 2SR A0 R A HuhiE, PRI RR y J7Reda $t 2 Lg%t
(2) Wi B SCR AR, A 0] LUV void $84T B HARXTAR.

1 int x;

2| void * pv;

3] pv = &x; // OK, void A I43E@ R T =

4| *((int *)pv) = 3; // OK, 1&£A void B I54Te & Fimh| LA 4

& IR B AR R R AR R At BB, RAUE Bheil R agsbat (BRARAT A F 691D | T
F RSl 0 RO RAB AR GRITAAARAE R ARI) | B MR A E E AT R0 (K
B ERAR—% 3 HH) .

£y GEIR: AT IR R A BN A, CL A AR L2 21248, AR Sy

[WJ 6.2 fHE 5 NAFHbAE (ex@6_pointer _02.cpp )}

o 510 H R
| const EMHHA * L |




.50 -

FANVE 155

(1) XHA const FRE T I8EHFTHRX R AR L, B AR GU= % &, AR H A S 20 &

(2) AAVFHEAE const X G MHEIRES 15 ) W REAGAR B, BIAS 170 58 0041t n] LU 7]

ST Y =N
S AR i

(3) AFCVFH IS ) W R R RE AT R ABHCR FAR R, BV E IR 10 X A

const int a = 3; // ¥ %

int b = 5;

const int * cpa = &a; // OK, H561% Zayda4t

*cpa = 5; // ERROR, RAH B4R 2 ad484t RIS B AR £ 0918
cpa = &; // OK, cpa L AI5&-EiE &%

*cpa = 9; // ERROR, &ZX b RAFZ, 124 R 4kilid cpa B
b=9; // 0O

NN N R W N

o HWEARED, R IRE: FEIAR S EAREB .
| EARBLIASF * const F54+ 4%

int a = 3, b = 5;
int * const pa = &a; // OK
pa = &; // ERROR, pa AHZFE

o fRIAH R R

const EABLIAS * const 54+ %

S

\(1) FRETAR S R EA R P, WA RS A8 FHESOL AR R A (H.

o FRETIAARIZE: SREF AT AR Rl B R AR R HEAT Isa 5, as AL S HE RO R OG, Tl LA

K.

int x[5] = {0,1,2,3,4};

int * px = &[0]; // px 48 x[0]

cout << *px << endl; // ##E x[0] #94
cout << *(px+1) << endl; // #wdag x[1] 1A
px = px + 2; // px &AdEE x[2]

A N O R S

o FREMEAL: Rt USRI

} EAGLYE ¢ 544 [n]

-
J

[15'] 6.3 HEEHEH (ex@6_pointer_array. cpp)}

6.2 iS4k

HI TR TTRAE N A2 RS Y, AR A B mT LA 7 b b A TR
S| ABATENEFHAR

(1) 25 T

) B2 SRHB RS

(3) e SRS

(4) $E4F SHAHIEH.

http://math.ecnu.edu.cn/~jypan
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[WJ 6.4 FREHS AL 51 B TR Ry = (ex06_pointer_array 01. cpp)}

3 FIR: B L RAKM AL, SRAELHAAERE XTI, FXT—AF B4

1 int a[] = {9,2,4,8};

2 int * pa = a; // OK, #ZA 4R EMMeGBEH L, PP pa = &a[0]
3 | *pa = 3; // OK, ¥#HF a[e] =3

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

5 *(a+2) = 5; // OK, %MW T a[2] =5

6| *(pa++) = 3; // OK, 4T a[@] = 3; pa = pa + 1;

7 |*(a++) = 3; // ERROR! a R AL G i, ST F 354!

INGE: —ZE84H a[n] 535%t pa=a
(1) —4E5d 2 a EHhEE &, 54 a 5 &a[0] S5
(2) a+iJ&a[i] MMt a[i] 55 *(a+i) &M
(3) Arfa%l pa fEAEIEEAL a i Huhik, ) *(pa+i) 5 pa[i] %4
(4) FAICR M ARy s e k2R 71
(5) FEEFEFT LABERT S, e 8 Ui B o 2= R i,
(6) B AT H AR, (AAREIE: pa++ 5L ++pa Hik, (H a++ NG

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

6.3 fHEHS 4kl

o £ C+ 1, “YERAH 2 $R1TTEE 119, AT DAFHAR A o — 4 802H Fir i i) 5ieeH
WA B2 x 3 MEBUERE, thin int A[2][3]1={{1,2,3},{7,8,9}}; WIKi[F A 7ENLEH
FIAF I DL

A= [A[@], A[1] ]: Ale] = [Aea: Ao1> Aez]: A[1] = [Ale.' A1, A12]

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

Ale] (F—{THIEbLL) Al1] (SBATRUENMELL)
(A[e], A[1] BRIBFRYS 1T7804H)

Bl AEPIAICE: A[0] FTA[1], 1T A[@] F1A[1] X& HA S =T,

o X T AU A, BAR AL A[O] AR B bk, {H 3548 10 X RN
(1) A[@] 2 —4efd &, RS —17, MM E T EITER A[e][e], Bl *A[e] 5 A[e][e] %;
(2) AR HEHUEAA, RmAEEREITR Ale], It *A 5 A[e] S, F4b, BERFEE s
S AT BTEL R (A1) XIS 1 M TR, B A[L].
*(*A) €—> *A[0] <«—> A[0][0]
*(*A+1) €<—> *(A[0]+1) «—> A[0][1]

*A[0] «—> A[0][0] *A <«—> A[0]

*(A[0]+1) «—> A[0][1] *(A+1l) €<—> A[1]
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int A[2][3]1={{1,2,3},{7,8,9}};
int * p = A[@]; // OK, p 4% A[@][0]
int * p = A; // ERROR! p Rikfsm—AMNEd@ %A T 5, Reb2irH4a

o fREFE YRR Rt pa = &A[e][e], N

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

[15'] 6.5 FHEM S YR 25101, (ex06_pointer_array_2D.cpp )}

E3t551 R

o FREFS 5 X
(1) FUHRARR 4, ARiatE, HAREE
@) SRR, sm8A 51 H;
(3) SIUTIRESCBLAYTIRE, HIFRETARRESE B

1 int a =3
2 int * pa
3 int & ra

&a; // F&4T
a; // 3l KA

oI e

o SUHMILR: JRZ LG HEH L, B CHE W aH HIRTT H—, ATk s, SR 4 i ae i
ks TR, SRR N sREUTIE S, sRER IR, 242,

Zy Fig: CiET AR, XA IR, 5l AA Cer #0935 AL LFAT AL ERNG
AR B ok, B AR R 5| R & AR SUE A ]

£y ERRSRAERL T, o RAB BRI, FDUE R A4 e REE AR 6E, F 24 R4
e &ESE DN Xt JER LR EI DGR

1 int a[5];
2| int & ra = (&a)[5]; // Artxr#aaes]n

6.4 AriEHS ARt

6.4.1 frigEt
o FTHEEF, QLFR S I81E—RCLA E: LA — SRR A A, B — S LT A,
RMEE (* H5H5)[n] “\
b AR o 1A ‘

1 int A[3][4];
2| dint (*pA)[4] = A; // OK! EREHIHAHAGEA, LRESR (*pA)[3]

|
|
|
2 }
|
|

4/ for(int i = 0; i < m; i++)
5 |
6| for (int j = @; j < n; j++)



6.5 TEEHS PR .53

7 | cout << *(*(pA + i) + j );

8! }

[WJ 6.6 TR —HEEA A (ex@6_pointer_row.cpp )}
6.42 HARE

o TR FRIMARE HUAEET
EABLAFF ** F54H L
> AR R S — MR E B L

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

[15'] 6.7 HAREI2EM. (ex06_pointer pointer.cpp) }

£ FIR: CGARHEREEM TR EERG R, HAREREMN.

£ GER: B, TTAR LR SR AG4T. T L, C/Cr+ 153 IIRFIIGAT 9 B, 538w — 4%
4t ERABHATZEm—ANE S, EHRFR P TRESEEE A — R4 F B A5 4T,
iRy | 2] & B A4S 4T,

int a = 2024;

int *pa = &a;

int **ppa = &pa;

int ***pppa = &ppa;

cout << a << ", " << *pa << ", " << **ppa << ", " << ***pppa << endl;

N N O S

6.5 fFEHSRZEL

o FREHEN RALSHL
(1) $REHE Dy R BCS R, DI J5 AL i i
() TESRAEE I, S A LU [FZE R E 5T st bl

[15'] 6.8 1REMENIES : BUEEER 5/ INEGR 7. (ex06_pointer arguments.cpp)

£ ER: RN E RSB R BRI, TR K. S, o R A& B A8, W T AR
15 A AE 09 B bk, ZAFRE ST VAR ITAK, 4R 3 PAT R !

® Tips: 4o RALA KON F L2 L 55094, W 7T AR A b 69 2641 5 WA b 45 0 & 2 a9 454t
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XTERYHKS
FRE AT LA S

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

EH arge URASITTFATR N (WIS A L), argv[] Tl SATHI A FAF R,

argv[e] HlH A4 L.

o HREHIYRRAL: PRBHYIR M ek B s £, — BB R

KUAAG * 22 (BAFE)
{

EF O
}

o JRIA pREUNTRET, B R EE St
(1) fEfEfyiafrid R, AR A 2S 8], eRECHLEEAE A AR — g 2 [l
(2) PREA AN pRAITE A A7 25 8] P Y 1 s
(3) JHARAFHOXA bk P FEEH L5 1) 1% R B Hi
(4) PREHRFIE S

FRBEE (¢ B4 L) (BRI R)
(5) 35K HEL PO AR I ) 2 17 5 FCA8 ) R KA I

(6) PRELAABR 1 s sREU B Ik A, b8 R IITE 2, IR BT A5 s
(7) ATRAG {6 T pR B0 — ARG R B

[ﬂm(i9 PRI E 25471, (ex96_pointeP_Fun.cpp)J

6.6 FEABNENAFIAL

FERRIFIETT Z A, ARERSHA VI AEREH T oT R A AR B9 AR R AR, U n] BE T AT 9%,
R AW/ N, WIRTREAIE . B 2l 25 e s W), MEHE R 70 ie. Bt a] DU Cor $R48ER
FEA NS NAT I LT 5.
£ FR: HETFAFT ARAERNAY & F, AR TR B BAEART LR & 2 2R F bR, R

FEFP—AKRKA, NWAFERERT, ARAEL HE F, ANATZAIARANESNELE

7 he.

o WAL

new XAGLIAF;
new EAIGLIAF (A1H1E);

pX
pX



6.6 FFABNES WAL .55 -

(1) HIE A CH a2 B 2 B %) N A5 (]
(2) A HIE I, WA [ N A7 25 6] 1 1 Huhk, FERZA T £ pxs
(3) A HIE AR, WA @ B NULL.
o B new HIIH G HIT
delete px;
(1) px W& new HAERYIR [RI{H.
(2) 1L new HIFIAEESS [0l —E Zil i delete F TR, 5 W45 1 BN AF I & .
o G —4Esh LA
px = new EAFLAK[n];
px = new RAGLAFLF[n](); // 23BEE 0
px = new EXAFLIAM[n]{#MAZ&}; // C++11 Ar/fe 45
() n ALK R, A DU R AR g al ek =X, (HEA 1 1 e
o SR RREIL
delete[] px; // EZEFPHEFT T/ delete BW, RETEHKMLEHE!

EWJ 6.10 BIE—4EshSEA. (ex@6_new_01. cpp)}

o QI FIRE I 2 4t sl %A
px = new EAFIAF[n1][n2]...[np];
delete[] px;
(1) n1 ATLURSE R AR s 3R, LA E IME, n2, ..., np UIUEH &t
(2) N TSI i R, SR fel T w F— 48 A2 — 4R

[1611 6.11 SR 4E —DIEREE N, THRAT N AR IFTEbRAE B (exee_new_ez.cpp)}

[1§IJ 6.12 SN HEH: 4R, At — YR SE . (exe6_new_e3_matrix.cpp/@4/@5)}

W RHR B K EHTE BAH) LERAIHHAHAR

(1) A=A R R NS 8] R, H B kA% 3 25 DU R KR, P ey 8] e 500 R A A 7 BERT
(2) TERTA AP HF T A ShAS NAF S 18] GRC), SRR o iR [l 8 i k. (H A 2
J2, I B R RSO T A5 A B 2 A AS RETE DI R BRI, 37 T2 R AR

6.6.1 FREHEH

BREFE T FEIE N T BB S B A, BN AEIE R, Cor 11 BRUESIA T =R RESR ET
unique_ptr, shared_ptr Fll weak_ptr.
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£ Fi8: C++98 LA % AL 454T, B auto_ptr, 1248 Cr+11 #R/E P 24 & Fr.

o BHESEEN unique_ptr
>l A SR ATA AL, (Rl —B R R BB —A~ unique_ptr $8 1A FEE NAE.
> I unique_ptr X5 A01EFIRET, & B B HCFE .

Bl 6.13 R fie+84%r unique_ptr 24 (ex@6_pointer_unique.cpp)

1| unique_ptr<int> px(new int{2}); // Wixsh AN GFm4siL
2| unique_ptr<int> px{new int{2}}; // 5 sr—Arinisii X
3| unique_ptr<int[]> py(new int[3]{2,4,6}); // %A

9 IR A unique_ptr H B WRAE S HACAE 4T, 12T A 4E45,

1 unique_ptr<int> px(new int{2});

2 unique_ptr<int> pz;

3

4 pz = px; // ERROR

s pz = move(px); // OK, ¥ px ®IFT AR XL pz, HX)E px sSHARBINA KR PTA R

o BIHESEET shared ptr
> BRI TA, Z4 shared_ptr A LRI [A—NAER IR, Y5 —1> shared_ptr #4H
St B SRR, T LABRAE AT N AE R IR | TR, 245 FTHECH o B, B SR sE.

‘o)

Bl 6.14 I EEFGEr shared_ptr 2544 (ex06_pointer_shared. cpp)}

o BHEFEEN week_ptr
> 5 shared_ptr —2fiH, —1> weak_ptr ¥R EMIE shared_ptr HEIWTTIRIMEE, ©
S M e R A A= i .
> T Bl weak_ptr IEFEWE YR, 1T LK weak_ptr #£FH°4 shared_ptr.
> 24 shared_ptr &I TCIRBRCHT, weak _ptr 2 HBIZERL nullptr.
6.7 WiHl: KORESEBI PR TS

6.8 WiH: Gauss 23R etk ifedd

6.9 LHLEk>]

431 6.1 G5 R ST RO BEAS B A9 EL, J0 i S AR SE L. B 0 swap_ref Fil
swap_pointer, Jf 13 eR AR BTN B0RT AL e, MBEEEIR SZR A, SRJ5 AT AC I, IR S
Bl S EERAE bR Pt (FFH44 hwee_01.cpp)
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void swap_ref(double & ra, double & rb);

void swap_pointer(double* pa, double* pb);

43 6.2 GEMAN—YERA o F1 b, Horbh o FRYBHRRIC Y, 10 0 AR TS, XG0 o B9FT
AICESP, KT b W2 k DR EDNTE k4 1o 8ds %, e

a = [98,12,34,71,43,54,28,33,65,56], b= [10,30, 50,80, 100].
BURBZE FAFAERA ¢ h, Kb c[k] FoR84 o KT blk] Ti/NF bk + 1] OGRS (R
FFHL4 hwee_02.cpp )

%31 6.3 BRERE: A 17 AFER—B, H'5 00008 1 2 17, A 1S RIREL M3 3 MR st —
HACR %, BRI HA— A, i i s — DA% S. (FFH hwee_e3.cpp)

% 6.4 ZHEHIE T 05 REL B AR B ROR I R LRI W 100017 BT
Xof i - E Rk 17, 7 REh A “11001100110011007 PR, ( FEFHL4 hwee _04.cpp)

int bin2dec(const char* const str);

(B B — DAY, WAR B PR isaa 5 (HERE ) s A5 o ki ki)

%3 6.5 FRBNMIEF: W5 REL W47 B R B EA A ARSE, RIS E547 5 P& b2
ARV, AHR P 0] LIASTE], 40 “silent” F1 “listen” JEFAFSFEAIAASE, 2 “baac” 5 “abec” AJE. (2
FHL4 hwee_05.cpp)

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

($R7R: AT P AT R A TR, SRR P L)

#316.6 5 REL SLIMMAATT (FHY ) MRS I, [R5 IF 5 BRI, IFAE £ %k
MK, Bz = [3,5,8,11,23,39],y = [1,5,12,13,18,41,58,68] ( FLFHL4 hwee_06.cpp )

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

(VE: m o 43R « Ay BREE, BT R BB IE 2 )
%3] 6.7 AT 100 NEE AAAERA p b, 0T 5 e B p, BATHH 10 4~
(FFHL4 hwee_07.cpp)
H—: B4 + Thria s
HR T B4 + FREHE T
F = FRE + 185 AL
%3] 6.8 FEFESRRR: 45 AL TN Z = XY, Hif X ¢ R™XPY € RPX™, Z € R™X™,
FURIME R IEE . m, p, n ARRESCBUAE AR, (FEFEL4% hwee_e8.cpp )

void matrix_prod(double* X, double* Y, double* Z, int m, int p, int n);
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#3169 Y5 BREL, SN SRR Serassen FE, 7E F bR iﬁ(ﬁlﬂiﬁmﬁ/l\nxnmﬁﬁmﬁ@t%ﬁ% AT,
b 58 PR AR A TR (IHARMIETTA] ) | 43 5i%t n = 28,210 AL (4R RO
T2 new RHITEFEAifASA] ) (2 #Fﬁ‘fﬂ’mﬁ_fuxjﬁjtﬂ’) n AT, Wn = 212 214 55 ) (f&
FHL44 hwee_09.cpp )

void matrix_prod_strassen(double* px, double* py, double* pz, int n);
%31 6.10 GnE R SEBSRAELME RN Gauss TH 2515, FRTE R sRBCP I TINE: SRAGL My fidl
Hx = b, Hp
H = [hw] S Rgxg, hij =

(F£JFHL4 hwee_10.cpp)

void GE(double* pa, double* b, double* x, int n);

(pa fEfi17 A[e][e] Ayfatt )

%431 6.11 Yi'E R SCBUR RN BRALY FIETT Gauss iHZ53%E, FHEF sRECH I TR SRARLENE T
FEH Ax = b, Hp

011
1011
11011
a=| PEOL , b=[1,...,1]TeR®
11011
11011
1101
- 110—8><8

( FEFFHL4 hwoe_11.cpp)

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



Bt EREAREL

AUFEZENZ
o Co+ FEAH AfiHH
> i
> HRYT
o CiEFMALEIH: printf
D A B TAF P Tl AR, AT, e AT
e CIEFMEE
> FTH S fopen, SUUHRER, SCIZEAL, 4T5F 75K
> 32, HXAI: fscanf, fprintf, fputc, fputs
> %, H RSO fread, furite
> KPS fclose

7.1 C++ AR AR 1/0) i

Cor+ A BRI Ty Ay i Ay, H A S 2l s AR N ) 17O IS ESE L)

o B FEHR N — X R BN — DRI W .
(1) $EHC (52) = X R SRR, 1258455 0 “>>7
@) A (5) : mmxs R asmds, 284550 <<
(3) PEHUFIH AN IZ AT A PRE Crv BERIEBITC T
@) HHABFLF ST, 7T LA S A% =
o L3 iostream HFE SC IO A X4
cin MBI (BEEF)
cout ARfEHTd (FFR. ATERALE)
cerr AREAREME, RALN, LB
clog 5 cerr (M, {2H %, %4 R4 E

o BT (L3 iomanip)

PR X

endl AT, R OB X i P 2 A i 2 )
setw(n) VBT, SRR S B ST, W A
cout.width(n)

59
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fixed ik i T =

scientific i 08 X th

setfill(c) BEBBUR, ¢ LU ETAF, 008 h7s ik,
cout.fill(c) n setfill('*'), setfill('e")

setprecision(n) | B&E i A SETFAEL,
i1k fixed 8¢ scientific JEfli [, Wi/ NG £

left JEXT5F

right AR 5F (@ T30

showpoint W/ NEUS RIS (R BcA /NG 1)
defaultfloat B T R R 1A% 0 (G411, GCC5)

£ 3Fi8: % setw A2 cout.width o, R CHBAGF —A AL, L2 E R ME XA R HFH L.

7.0 SRR IR (exe7_setw_fill.cpp)]

7.2 SRR T IS R RO (ex07_setw_fill.cpp)

7.2 Cifim i

printf("RXEZHFHFE", WwEEENNKR); // FimkIH cstdio

(1) BRIEFFRFER: G Wa TR M RS
@) HEIFAFER: LA % JT 3k, Ja i Rag s AR AR ML B I (s s A s i A, oAt ] 1)

} %[ FLlag] [#r 50 B ] [ 45 14 X GLOA 4

printf("pi= %—1?.61.: \n", pi)
L pastisonrs |

o

L% Fsk e—r

oy

R B Ty . L ——
QT ‘&‘ ]/J\gz,-ﬁ;ﬁmajmy |
int k=5;
2 double a=3.14;
3 printf("k=%d, a=%f\n", k, a); // SEFHEEFANE; AR FHEGE AL T,

o LRI AT
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T g | WA (RGH Sk kg0
b o | /il

PEREC (Bl ek ) s | TATH

FEREC ONIOESD) || x/X | oSt

-~ | |Qa|n

o WILMEEXFF (kb RS )

\b | iBJ5—H& \t | KPR AT
\f | ot \\ | EHT
\n | #f7 \" | W55
\r | A% %% | HO5

7.3 CHEXIHES

CIRF R T LT IR R Bk SL BRI EES, REASCHF e U, sl s S5 A S E, DAGE
SEBRBSCHE A8 R I ) PRAT 85 AR P A T e S .

7.3.1  SCOEROFT RG]
YAt 3 (VBRI HEUE ), ST AT LIS s SO SO — 0B Sc 4.
SRS 43 = A B (1) FTH 30, (2) #EAT AN A SEIE 5 AFRAE, (3) S M1 S
e £ CiETF ", H fopen FTHF 3.

FILE * pf; // F8—AXArde4t
pf = fopen(X# %, T FZXN);

(1) fopen $44i55E (7 AF T SCHF, AR 1ol — SRS, ZJa it i DUl iSO R A T S 1A
(2) SCPHER ST FILE AW, JE23k 30 stdio. h HsE R — MR IR B 2E 2L,

(3) U4 EE AT R, Al AL BRAE, Fopen K SUHFA R R SO 5 SCHRET pf ShETE—i.

@) FTIF97 3 48 E B 7 s SCEEY, BUEA

rt. wt. at. rb, wb, ab. rt+. wt+. at+. rb+. wb+. ab+
rAiE, wAS, +AEE, tAE, bh it
(5) A SCHHFTIFRRY), 3R [m148 10 ST R T8 5 A5 4TI R I, IR [l —~=5 584 (NULL)
o U

fclose(pf);

(1) IEH KM EE D 05t 1R [FI{E Nk o
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7.3.2 SURSIHNEES
o EIURIM: fprintf

© fprintf(pf, "BXEHFHE", WHTEIR); // forintf @AES printf KL

J

073 CHlEIIES: SRXHE fprind (ex07_fprintf.cpp) |

o AR fputc Fll fputs

fputc(c, pf); // BAEAFH, ¢ REGAGFH, pf ALt |
‘ fputs(str, pf); // BAFHSE, str RIEBEANGFHPE, pf L LI54T ‘

[15'] 7.4 Cib5H WS SCARSUH fpute, fputs (ex@7_fputs.cpp )}

o PESUAI M fscanf
| fscanf(pf, "BRIHFEE", WAFIR); [/ EERE AL |

- WSCPEP R (RT DU B E Y s AT 1Y),

- USROS R, WSO AN S A P AT B, I BB ol — 17
- QSRR IR R MRS g ) AT e B %L, A2 %

- USRS BEUF AT ER, R AZS M M EEHRAT

[15'] 7.5 CIEH XS : SUARSC fscanf (ex07_fscanf.cpp )}

o AR fgetc Ml fgets

‘ c = fgetc(pf); // AILHiEFEAFH, B
fgets(str, n, pf); // AXHEIRFHE, KL str, RS n-1 MNFHF ‘

-

7.3.3 BRSNS
o 5k

fwrite(buffer, size, count, pf);

J

B count MRIEN size WIEZHHEE AR pf £810 93CIF, buffer X 8L B bk (]
PR B )
o TPk

fread(buffer, size, count, pf);

J

M pf A1 B SRR count MRSy size HYELEUNRE, buffer SEAFHUIX LERE Y & ik (A]
PR B )

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



7.4 WL .63 -

[WJ 7.6 Cifis XS ikl et (ex@7_fwrite_fread.cpp )}

7.3.4  HAhSCORAE

SCAFATIFIR, SR AT FF 48 BE 5 0 A Mo 5 BTORCHR, B 230
Fi—Le R A
o Fseek MU FREALIBHER 1

‘ fseek(pf, offset, whence); ‘

(1) pf J&3CHFREr, of fset WS (FIXIT whence), LLFH5 M #Af;, KIEHY long, AT IER] 71,
(2) whence 2 H, BUHA

SEEK_SET : 3t JTk

SEEK_CUR : 4Rijf &

SEEK_END : XIFAK R

fseek(pf, OL, SEEK_SET); // ZALE|LAFITk

fseek(pf, 10L, SEEK_SET); // ZAxZE|LAF% 10 54k
fseek(pf, -2L, SEEK_CUR); // MLwT12&E G4 2 MNFH
fseek(pf, -10L, SEEK_END); // ZAxZ| LM RRF|F 10 AFH 4k

N S

o ftell iR[FIHEINLE, BRI SOOIk 11 4L, KR,

~ long int ftell(FILE * pf); |

o feof HIWHRAGRIA SR E.

! int feof(FILE * pf);

[15'] 7.7 Cifd XHEES: feof (ex07_feof_namelist.cpp )}

7.4  FHLER>]

%3 7.0 XAXHES: 16 x 6 WA A, HouzE R (0, 1] ZEIABEILSURE B4R, 40’5 )7 SE 8
N HETIRE:
(2) BrHFLH B S AR AR out 71, txt o
(b) B HE AR|— B4 data71. dat H;
() Mkt data71. dat W3z 12 MEEE (BORIE ) , M—1> 2 x 6 IAERE B, IF4%
B #A .
(L4 hwe7_e1.cpp)
$h31 72 ZHHEIXHES: IR E BRSSO data72. dat, ST EEGET 60 ST
2 (BUREE ), M—> 30 x 2 BFERE A. KGR HAR A B S AR SCAR U out72. txt
b (FEFE hwe7_e2.cpp)
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%3173 WWE—NEEHMEHEZM (IFAREIE ) - RSP REL, 25 FEIR A E—4
R P A B RN, FAE = R h A IR X A R B THAR: 2012112118 TR T2 R (%
FFHL4 hwe7_03.cpp)

int sum_loop(long x);

int sum_recursion(long x);

%374 ZMAFREE: F5 KL AW NZIK a(z) B b(z) MR c(z) = a(z) * b(z)
(2) 2 HAE R B RAELEER, N a(z) = 22° — 62 + 1 XFRLAIEEL R (2,0, -6, 1];
(b) PRERIY LR T, HoAr pa, pb 43R 8 M AL o F1 b AU4EET, X H o A1 b ZPANEAL, 403
FWANZIA a(x) il b(x); pc JEF8 MEE e FRER, X BT c [LFRZI c(2); m Fl n 435
TR a RN b AU BES
(o fELRED, WHATZREO T N A Z TR a(x) = 223 — 62+ 1, b(x) = 322+ —2.
(RBP4 hwe7_e4. cpp)

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

%31 7.5 OBEER: ST, S0 h T2 R ORI, (FF % hwe7_05. cpp )

(2?2 + 9?2 -1 2% =0, —-15<z<15.




2
&

EI\ HIFEERHE C

AP RN

o VEFRHEY
o AT
o F/RHFF
o Hifgfby
o Pk
o IHHEY

HEP R AL 2 H AT —BiRAE, FEE R — 4 " BRI AT A
HEFF B iRV I SEELHE P A7 i, Rt RAAURb A P AR R BRI A Z —, — ML FRE AT LT AR
iDLl

8.1 5l

o HEF AL EIH bR
(1) REERE (i25E ., BERED « BA n DEEE, — ok, SFRHET R ETEREE O(nlogn),
ZMPERERE O(n?), AR AITEREZ O(n).
(2) FEEHRE: AR sl T AR P b A B .
o TRREHER Bk NS EEELERF A HIX Y.

R8I FHHASFENELE

bk | PSR | BRSNS | kPSR | A | Rtk
WY | 0(n?) o) o) o) PN -VH
BAHET | O(n?) O(n?) O(n) o(1) s
FIRHEF | O(nlog?n) o) | O(nlogn) o) N
BiH Y | O(n?) O(n?) O(n) o(1) FasE
B | O(nlogn) o) | O(nlogn) | O(nlogn) | Aok
HIFHET O(nlogn) O(nlogn) O(nlogn) O(n) e
HeHERF O(nlogn) O(nlogn) O(nlogn) O(1) AFEE
I BHEHEE | O(nlogn) o) O(nlogn) O(n) e

65
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HHHEF | O(n- k) | O(n-k) | O(n k) O+ k) | R
WHEF | O+ k) | o(n?) o) Om+k) | HaE
IPEHEE | O+ ) Ot +k) Olnt k) [Otm+h) | R

AU LN GEEHY, AR, A /-HE T, BiHEy, DUy, Y.
AP BUE S Bt A T AN B KRR

8.2 T

R WA R NVAR R, FEAS AR 4R Foe/ ML, B 528 — AL B TR A T 55, AR MR
WA ERE L E R, BT

[15'] 8.1 EFEHER. (sort_selection/selection100000.cpp/sort_selection.m)

8.3 fHHAHPT

o HRNHEFEEAEAE:
(1) RBCHTT k ICR EEALIUFHEG 1, 7EHFE k + 1 oo, Rl A BT 2 HEG 69 kA
JCE P, HHAGREIN &+ 1 D InR AT S A s
Q) SRIGRAFERERTNEHES k4 2 1I0E;
(3) LAMLAHE, RSP IR BT A TR A Ik
o R
(1) APREER &+ 1 DoCERSE AR FTTH 894 7R3 2
(2) Mg G HAE IR AT I, HEB WS — P ARTERITR N IL.
o A AL LA S RS AL R AT

[15'] 8.2 1 AHEF K MATLAB SE31 (sort_insert.m)

8.4 Ai/RilEr

FIRHEFE XA “4i/NEEHET” ( Diminishing Increment Sort ) , B D. Shell F 1959 4F4&H, & X}
i AHE B eiolt, EERFLTF UL RS i AHEF TR ARG P BT, SRS .

o SRR
(1) HEFPFIE IR (gap ) 0 BULATIFA, XL P A Tl A
(2) AW/, 9 READ TSI LR, JEXHE T P A i AR
(3) HIgHEN 1, TIESIEUR S, ML S C 2R T T, I T b 5 69 LA
F sl al LASE AP R T.
o Wi (gap) HYREHG BIERIE TN n/2, SRIGAWE.
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[15'] 8.3 Fi/RHET I MATLAB 231 (sort_shell/shell comp.m)

8.5 Hiutky

B AR R A R ] DL AR AR
(1) FEVITHEHF TS, CEAHSRR IR, QRABAT A8 B A A 152 i k.
(2) AWrER B, HRRA TR, Hrds
(3) EMEEM AT HIKIEF BRI R S A gt I 2183 1Y .
BiaHEF ML E
(1) B26 1 AFIES 2 DTTRIAT RS, WERFTE R TR &, WIASH P A0 &, A E A,
2) RIERE 2 DICR S 3 DICRIATICEL, WERFTE R TR E, WASH M 0 &, AW & A
5
(3) MKIHZEHE, HREJE M DICR WSS N k. X240 B W 7, XA FEAS S, oKy
LR H B I ERE-ME
(4) XTHIT n — 1 DICRITH R EWHT, 4505, X n — 1D InER DR R 2 e 15
n-1 My E L.
(5) XFRIHE ) n — 2 DICRIHATH =5 B I HEF.
(6) DABEISHE, MPITEE n — 1 B WL RRG, #7245,

m

(=pi2kzE3: 178 4

UNSRAER RS B e o A K A on R s, X UL P E R HEAF T T, XIS A0S AR T )5 T
B IR, R DL BRI

BiaHiFmE—H e
BRBEA 100 NEHEAL, (AT 10 DICK, Jaiin 90 NS HELr e AR TR 10 807, IRATE
F—Re BTG, o KAESSHRIAIE L /N T 10, XM EZ SRR L ECEAF T, idx
TIXALE, B U BB SR D B X AR E AT AT

[15'] 8.4 EUHET M MATLAB 23 (sort_bubble.m)

8.6 Pkifly

REFEHEFF 2 H A s HHET Bk 2z —, B R RS ma 2 AR B R m) 8 s T BB
/IMBEZERS 5 [ TR RECRFRL A - [ 51, SR I 3 VT SR A S~ (Rl A, i o o o S~ [ R P iR 2 65 Ay DIt ) A 1) fe.

o ELIRSZINI A
(1) BEMLEE P — N ToRE AR (pivor ) GEFE RS —NICR ) |, ARG @S TEAFI L
1858, BT 5 o3 B RS A, (AR 5 e % S E BT T T R AN FEFX NI, 1M
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HJGHRTRER THETEACR, (XEFERE 25147
(2) RIS, FEATIX A3 I T P8 AT kit B, EMFPER. CGRIREAE, 2miiaz )
o H—BHRMRLI: (BUESEMERIIEN o, IRRIEZ i1 = 1)
(1) SEMNEFAN A IR, AR — /N T o BOEG RGBS SO &, Bk

HERCHTOLE N dos

(2) Wiy BRI E TG, AR — DT o BEL SRS 280 SRS S, BORER
BLE A is;

(3) M io ZEHRLEITIR, TEAARI S —A/NT o BOEL R FFZECS FEMEECT AL S, TR
HBOLE N g

(4) M ig AL E TG, AR — DR T o B RS RAZEL S EMEECS A B, BOEEEL
BLE N is;

(5) AWrEZ L EI R, i A
£ FiR: FELE TARARE, mALRLERRE, Ke BEF ZRT.
o Ja IR

(1) ARSI LA BRI I A 180175, 20 | o — A i ad A
(2) AWrEE Ll Fad R, i S

IR BRI AR S G RR, de AU IR RO 2, K00 9 HCIBE ELAE R T 6 ok
B DA 3 R R R AR T RN R

[WJ 8.5 RH#HEF I MATLAB 5231 (sort_quick/quick_main.m)

8.7 HIiFF

VAFHERF R AR FRAE LA —FhHEP L, SRR Z AR — > LR .

8.7.1 SR

o BUERFHI A 23R T P8, FHBGE X AT SR C S HE L7, I U sk X > 5 91
RNy FF R AL (BIYRFF).
o TRHIRIHER Al I 5 UL

BEENRERRE “H7 F1 Y87

03T WU ST IR A, BRI TR RS 1 AIGE A UL, I A TSR
S PR ARG AT IROFERAE, B AT
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3 [2] (g ][3][2] 5 J[20] 7 ] ]
| _— T~
PN 5 ][20][7][16]
./ N / .
e gm ma pie
TRTRERE
| [3 ][] [5][20]
4 . S . /
—  [2]3][e]Re] BEEE
\ /
[2][3][s][7 ] 8][12][16][2]

8.7.2 WIS

(1) TG HR AR, 3 5 B, A0 I PRI 7 B2 I IO P91
Q) SIS0 TR AT, HEV AT R 1 02 Ik,

(3) MKCHES 1 9T FEITEE, St I )7 SR V336 A4 e,

B W TR 3 SIET

(1) SRR, WA BN/ T PR A

Q) HBTIAHE TR TT 2, /N TEE R I 6251 (KAL) th, IR T (8
() T ) B, HEN IR EIA IR (LR O % ©)

(4) 495 — BRI T A 762 E R I T2 oK s (L TG @)

(5) F4 36256 (BIE 3R ) S 5 R,

ffffffffffffffffffffffff P

o EEISE s s
O000000) ; AEEFOO00
o DBEE EEEE DObE DosE
DoEEEEEE i EEEE 0

> OONE FiEs OO D6
EEEOO000 EEEEE R

i e 1
EEE R
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8.8 LHl&k>]

%31 8.1 G5 R, SEIL FENHERF: 75 BRECP AR AL 15 /T 100 AUREALIERELL, AR & 2, KR
JE VA FIHEY RO @ EATHERY, Hf AT RTR 8 2. (F/F I hwes_o1.cpp)

void sort_insert(int * px, int n);

%43 8.2 WHEF O FRHEE. (FEFHL4 hwes_02.cpp)

void sort_shell(int * px, int n);

%431 8.3 FHEF INASCN LG R BiaHERF. (F2/7H4 hwes_e3.cpp)

void sort_bubble(int * px, int n);

%31 8.4 K F L BREHER. (P44 hwes_e4. cpp)

void sort_quick(int * px, int left, int right);

%31 8.5 5 RBCCIAHHEY. (B4 hwes_o5.cpp )

void sort_merge(int px[], int tmp[], int idx_start, int idx_end);

void merge(int px[], int tmp[], int idx_start, int idx_mid, int idx_end);

%43 8.6 HTERNHEE: i AHT FEARRRUCK Bc R 46 A BRI 2 HEL e P8 . 78T 4RAE A
FURE, FRATTR B R FLIUTARYGHA T FOAL. A 1 I BUBCER, FRATAT R I E A 4R ik ik
FEfATCE N alk], FHd A XIBH [low, high), i€ m = (low + high) /2, A alk] < a[m], WHAIFE
WA [low,m —1] (B} high =m —1) , HWEH [m+ 1, high] (BI4 low = m +1). K1
#E, B3 low <= high AL, B high 4+ 1 U0 AR, 9’5 R SEITEa AH Y, JF7EE
BRECH L 2 o], PR eR BN « SETHET, TR AR SR 2. (R4, hwes_e6. cpp )

void sort_insert_binary(int* px, int n);



ENH RSTREM I

AYFEZNZ

o [N RINHAN S G . EE . ARMEE
o RHIRT G FEASR A

> MR

> 2RI B AL S R A

> X EIEE GER L EIL)

> X R T5TR]

> L PRER A S, PRI PR
o FAI R BRI AT L) PR KR

> M R BRI aG i

D> F4 35 R EE AR

> A i PR AR

> XFRAE R R E SR

> XS

> M ek R

9.1 MitZmmmk4

o AL BT R R IR 2 A A E RS (5 DB Z ] DG AR
o H: FEm RS AT H M, BRI T K A FngEdr mioAs, I RO s R T A 1 A7 ).
o T [ XS RN
() HEMHEYEEEAEE EdE) MIEE CRED XS,
(2) TG R — 28X R L A g e EATR), TR,
(3) AT AMLR K Z ARSI T .
o [HI[M XTI EEAHE: 5. BEE. QORFZE.
o K XFEAKIR/FY) (RIFFLEMRAIXTG) HATHERS, FhHCR X — 2 g iy A S B e
FlR I .
(1) T 5 2 [ B AR o B3R, LU R Sl A sl 4 1y
) AR M Reh S
B FREION 20 JE M BORES S AE B X B PR 5
REG: (PHREANGL) « FR IR G 0 L A1 T s ERRAE.
(3) LM 2% (class)
o HFE: WIS AF RN BARFIIIREARSS &, TR — A MU RE IR, RO SRR i sR 0

71



72 EILE BTG A T

AN B “9E7 , o B A R BRI S A A R
£ GER: HET O RBEG LN, FRNRAE. AP AL T REARGEAmT, @R
BB IR O ARIE A R GG P AR, R 1] KA AR R

Ll

filo.1 BFBhEHEIA
o BHEHS: hour, minute, second
o Jifitdhi4: ShowTime(), SetTime()
o SUPJTIE: BHERE

class Clock // nt4bs

{

public: // 5% R 8935 P AR
void SetTime(int h, int m, int s);
void ShowTime();

private: // 5% 0 6935 PR
int hour, minute, second;
Y /7 AA S5 RAE e

O 0 N A WA W N~

7 Cor R4 TAORBLE], VPRI RAEOREE A JERRA IR BEA B, BEAT SRR SR
LR (RIS ) e PRI RE, R IR0 1Y Je PERIDIRE).

o F: [Fl—BUEfy nl MEFITEA RIS RIXT R ERRET). 78 Cor Hh, R HRHI 22 (U
RIS | EREAE R BRAEE) | SRR R Bt ST Ok S8
.

o

9.2 AR GIEA LA

2R Cor I EEF IR

o G RREIIX :
(1) PRECRASE (2 REFF BT AYREAL LR, TS50 U E Y DI RE.
(2) ZEJE [ R SRR BT R FEARIER, JORIZ R A OGRS BB e, JE XS Al St i

£ FIR: ANERAEEE S, RESREE A F T A

o KR ZESerE W el .

class £ 4%
{
public: // A
NHBR (SHERET)
private: // #H
FAH R



9.2 AN G IEAFNE 73

‘ protected: // fk ‘
| R E R |
Y5 /) R, ERBMEANF |

o RIHRA:
(1) BRI fidF s .
(2) REBR: ik FYRIT R IREERAE.
o WL VTR E N (U7 IR RFE )
(1) public (A JEME, EHWHRIMREE ) - ALATHNER R 0] LAUs ] A A & PR R Fl ek 5L
(2) private (FAAJEME) : HAEBASE P By s BUR G U510, AR B SRR Ui Rl AR AR .
(3) protected (fR¥PEE) : SEAA TEHIML, XAIFE FAk R R 2 AR, K AE 5 T 515
TEANfRRE.
T Je R A8 5 E) Bk, W & private.
T —RFUT, B RIB A R 5 AT Bt KR Bk
T =Ko RIXA AT AE O, N A RAE A

o TEE LMY, AN [R) U5 R o P ) A B RT AR R B, B i 1 TR A BR A S B -t ] A2 B,
{H—A8 b el —Min] e .

1| /] RE 7 E) R M6 B ST 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 B P B A% XA AT @, AR T

T AR P T AR xR b H 4T 5 9, R A8 AR ILT AR £ 9h 360 3L

T ARA—AERE, FRAAZINELGEASL, M RAALFREFEINELRM A, FpE o IfL i
¥, WA+ 2704k

o XTRBIEE: FI— DK, Al AR R R BOR A A 5, Oy TR AR R TR,
fl‘]ﬁﬁﬁiﬂﬂ%’é@ﬂ%ﬁ‘]ﬁ'{%ﬂﬂ WELE, HIR R,
FTE Y |

1| Clock x; // #l#EAT% x
2|Clock y, z; // #lEx% y, z

(1) FeEXTR AR RS T FA LI G i AL 2 [ AR
(2) MGRII S, RURA R A&, I B G i e pk o2y SEBI4E.
(3) MRk B A7 =S 8] R AP O A



74 .

EN IS S

(4) PRBURGAENAFH H b — 023 8] G B A7IUE A IS IX), A AR DX AP A RIAR.
(5) [RI—PZRAIATRIRNS G Z 8] = 2 X X G248 S (E.

o RFGURFLTAT: <. A

e

&

1
2
3
4

Mt E A4 KIERR S
St BB L (5T E)

Clock myclock; // &l##s+% myclock

myclock.ShowTime(); // S HfIA]
myclock.SetTime(16,10,28); // X A&

(1) ZRATRL S BRRRT LA TR T 80 1 0 5
(2) SN B REVIIA A A L.

o BT PREIE X

(1) ATRAFESE A RS U A8 I B4 S0 (—JBOE 5 T R K0 ,

1 |class Clock // BH4Fu4 50

2 {

3 public: // #F3R#Ew, AN S5

4 void SetTime(int h, int m, int s)

5 { hour = h; minute = m; second = s; }
6 void ShowTime()

7 { cout << hour << ":" << minute << ":" << second << endl; }
8

9 private: //FH HAE R

10 int hour, minute, second;

11}

(2) W] LAFESRNFER A B, SRS AEIAMIE S GE FHAZ A R %0 |, n:

1 | class Clock // Bt4F64 7%

2 [{

3 public: // #P3REw, AF KRR EHK

4 void SetTime(int h, int m, int s);
5 void ShowTime();

6

7 private: // A #IER A

8 int hour, minute, second;

9 };

10

=

void Clock::SetTime(int h, int m, int s) // FEEIF3FE S 3k
{

}

void Clock::ShowTime() // MR 7 S i F4k
{

}
TEZEHNARE SO RN B — B 2

-~

HBER Lo RBL(HBARNEK) /) 25EMm "E L0

—_ =
N =

hour = h; minute = m; second = s;

—_ e e e
NN N W

cout << hour << << minute <<

—
e}

<< second << endl;

—
=)

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

- 55 R AR DX BT BN _E 2R AY A BRI IESE B S (TR HEAT)

£ FR: R HEGEN AL AREL, WM EATERE & KL |
B AR BOB A LN E Y, RS LIS

o Hirxig/ Hrx4%
(1) JARIRCOL R, T AR AU TR BN B, 120 2 AR R ) < HbR
X" (@ CHIXE );
(2) FERLG KB, AT LAEHES | FH BARKT S0 Ta Bds il i, MG« BerERT.
(3) FERLGL BRET, 51 R G B B R R B L, AR . A
(4) TEZSM AR 52 R, AT DL B HE05 0] S B2 i X 4L 0 RA AR 5L
o N5t BREIE S Al LA 8 {H
(1) 55558 s E—AHF, B pREIE St n] LA 4 (E.
(2) BUA PRI S48 (H X RBAE2E s I sl ORI, AN RETE R AR SO I pRESO I

192 KA WK, BRI S B (L (ex09_class_Clock_01.cpp) |

o IR BT PREL
(1) BT eRRCRT LA PR IBC R KR, 7 T AR A8 53 eR 50 W 5 2 e s ORIz 07 X
- By 3 FESE B S B 5T BRESUE NI B e
- AT FEIMERE SOBLGT R AU, S FHSCHE T inline.
(2) (o P AR R AT Ll DR DT, 41 AR, (R A ) B0 eR AR R pR KR

class Clock

{

public:
void ShowTime();

1

inline void Clock::ShowTime() // RWIKF%k
{ cout << hour << “:”7 << minute << “:”7 << second << endl; }

DO 00 N AN N R W N =

9.3 KynErki%L

Fey 3 BRSO — SRAFIR I 51 R, FH T IR AR &R
o WGRIIRIL: BT G, B E B A A
o FiE R AL ST RIHIAA L, BIRIHX RN, X HAE i 5 A A 0 i k.
o XTRANERE:
(1) HHENAFZSIE], AR CERS) Bini ot
VS IR G R R S IR R A T




- 76 - EN IS S

(2) BhaAk: B Sl FAL 5 s R i AL Bt i o
o Hay3 R LR R
(1) 3 pR R R KRR 5 28 Y 24 PR ).
(2) a3 R RSO IR R, S T U AN 2 AT [ A 2 A
(3) M pRECTE XS RIS 20 R 58 A S .
(4) BRI pRE A5 T B E SR T RS, I AR 82 B Bl AR UM i eR 5, T2 R0 ek ATy =
(I Clock() { 3, HARIT A O 143 sREL, W R G P BEBAE 4 1 s L.
(5) Ha3t BRE AT LA N IR pR AR, T2 R LA BRAE M, o Rl LA T 4
o Fyil R BT ZR: ) DA A 20E XSG R E, RGORARE VT AL B Zh s Bt i i i) 1k
PRBCEVI IR 4.

9.5 KRG ik A (ex89_class_Clock_02.cpp)

T AR A F0F, de SRR R S A S A B AR o R A s T B, W R e N3
T do A R FAG TS AAR T A B B AR, B ST RO ARR R R AR, N b B R e N dE

5, Jo (ex09_class_Clock_02II.cpp)
1 class Clock
2 A
3 public:
4 Clock(int x = 10, int y = 10, int z = 10); // WA ad
5 e e
6 };
7

10 int main()

11 {
12 Clock cl1; // OK
13 Clock c2(); // ERROR, 4-2Rf& A& fAa 0t REIm /465

9.4 SIS REL

FEARIRGE R — DR HABXT SR, RGe 2 F Shie I & SIS o6 s B 54

o SHIMIEFREL: & IAHFIRM I s R HAR AR A RINE R4 HEX 4.
o STl pR A — B 5

class £ 4%

{
public:
RE(RL & ¥R L), /) AAMERILN FY, AL F 057



9.5 EAXG 77 -

R Rk (Rs & MEL) /) AR MR
{ &H4K; }

(1) Kl & eREIE S AUEXT R 5 .
(2) A R gt AT DATEZR N B X
o G RS R RGEH SIE K, W E A MR B 2R A R e e T, B R

(1) FHPATLLE O I i ek gk, (B TSI A7 AR F O SO S TR i R AR, A 52 A i bR
SUBAATERY, X 54638 RO [F].

() AHAAER A A AR pR R, WIFELLR JURE O T 259 A SR il 1 R A
- =X 2640 71— 2R (B R R iR e, ASEIE)

- BRI S X4, W R LS 5S04 G (%)

(3) Tt e AAAE H & L I i g, FHIRES =" XXTRITIRER (N ERIIG1E, BAE
L H5ESHEER), #OR IR G 26t kgL, BB SCE GRS ORI IR E S (0146
BRI BIAT R, EAAEAE B 2 SCRY S IR RS, WIFE BT A TN SIRE B by (B 4E 0 4R Ak A0
2 5B MR H2 IR PR AL & R EOR 578 1.

£ IR Bl AR AR IR N, B A A R AR IE R R AR L 5 s —
AN R OGAR R KA R . AT AT B HHRART FIRE R tbdext £ A FAH AN R R x
Fo px, H P px R x 49154, WA A EH L 5 b — AT £ B B, B P eG4 px PTIFEI 49
BER AT x i, XERRREMNBEGLERE (FE L KMNAZ B P89 px Ri%EE B
X, mAAEAFX).

o MR RIS
(1) X5 AT AR 18 B3 R BSONIEE B % R R R 28
(2) SRR, XRES SIS0 =Fh: ([E58, 5%, stk feid;
(3) N T REBEFFITRER, —BAEIL T, WM ek S, AR {E AL 1.

[15'] 9.4 FEXG: XMRAENREISEL (ex09 class_Clock_03. cpp)}

[WJ 9.5 ZEE X4 2 R AL (ex@9_class_Point/PointII. cpp)}

4 )=

£ FIR: HFOAAN, RAARTAARN, LHMEZRT 2HAR. FH ARG A R4
RS LVEP-S IR OFaCE 8

~

9.5 XS

TERZHUGIL T, RIS IR 248 2 — R R A, [BAEA LS IR, Al e 28— i Xt
4, R, i) LU FEE 44 X R
o [EXMGIE:



.78 - EILE BTG A T

N

£20); 11 R RR AR B (BT AAERA) WBICE 535
EBCRHIR); /) FRB S MBI ICE B35

[WIJ 9.6 FEEXG: EAXG (ex@9_class_Clock_04. cpp)}

e BRI 44 X G, 2 (AN SR A i eR Bl SR B (EL, — s 2L /M 5!

9.6 JREXFZRAM: Wrkity

Bl 9.7 — BT Pk an B P, BRAE 76 [ — B a8, e H A L
W, WA S 35 J0OK, I AN O 20 JOAPJTK, I TERE 3 0K, i

VKA S A A SRR Tt A AR s A
(ex09 _class _Circle.cpp)

9.7 Prieki%
X G 58 JG SRS, A B ] BE TR BAf—LeAb R T AR, HL ARt new HIIFHFF A S A NAEES
] 4.
o MTHYRREL: 1 TTXT GBI 1) — SE3 B T A,
o W"J B — e
~%zo-{&ﬁw}

(1) A R R DAL TN “~ 4

(2) M R A A R [BUE, AT IR FH{E .

(3) HTHL R BT XS R A AT S RIDRE A5 SN 1 S .

(4) BTl BB AR T 24

(5) P A RE UG eR B, W AR G2 F Bh AR Js— TR pR AR (RBSUA A 25).

9.8 FHLZk>]

%3] 9.1 Rectangle 2%

Wit—"1% M Rectangle 2K FRHIE, XAFHE:
o Wi double FIEIR G width Fl height, 2 9I37R G F;
o AT ZAIME KRB Rectangle (), F T RIEHRE T TeMEHESH 1;
o LS HIMIE K%L Rectangle(double x, double y), FTHIEAS & T B A FE Y

HIE;

o b1 ER% void setwh(double, double), T 5 BRI i) T 5 Al i JEE s
o i1 BRE double getw(), T HRBUETEAY Ta &,

http://math.ecnu.edu.cn/~jypan
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o %51 RS double geth(), T 3RBURTE 0
o N5 K%L double getArea(), i [AIAETE Y THIFH;
o N5 K%L double getPerimeter(), i B4R K.
SEPX AN, FHAE B RECRINEGXR AS2E: AIEEP 1 Rectangle X4 R1 Al R2, Hirp R1 A TEFI
S3A0H 4 40, R2 TR Z30 41K 3.5 F1 35.9, JRTER4E o R1 A R2 ATHIANFIRC. (BEF
I44 hweo_o1.cpp)

%3] 9.2 Complex &
Wit—1% A Complex M5, F#mn—MEE, X MHHFE:
o 1> double BB O: x Fl y, 43l FR7R SEHR AN M BT
o —NHIESHIMIE K%L Complex(double x1, double y1), FTEIEEFE & S Al HERRAY
=€
o i 51 PRE double getx(), FREUELH
o 51 pRi%k double gety(), ?ﬁﬁl@nﬁ
o N1 K%L void Display(), TEFt#r B — L 40 2+34, 4-51;
10R%L double Abs(), iR [Al—AN HU A,
1PR%L Complex Minus(Complex &), i [FIY4Hi&E S 515 E B 2
51 PR% Complex Multiply(Complex &), iR B4 40548 & ZET AL
FPX A, IFAE E R P IXAN: QIEM A S8zl = 1.4 - 2.31fl1z2 = -3.5 + 2.7i,
FAEFSE o 21 MORE, 21 - 22 Al z1xz2 FOME. (FEPEL4S hwe9_02. cpp)

%3] 9.3 Integer 2K
Wit—1% 0 Integer 2R, FREEL, XAFKALHE:
o —A>int BV : value, 73l B A (H;
o —MFIESIIME KA Integer (int x), MZERNBEERIAIL value;
o b1 pR%L void Display(), fiih value HI{H;
o DI REL int Getvalue(), iR [A value MI1H;
o {5 PRE bool Isprime(), FIWHEE MR
o M54 bool Isequal(int), K545 @ ny RS SHIZE,
o K%L bool Isequal(Integer &), HIWIHE®R S5 EN Integer XA,
o {51 RE Integer Add(Integer &), SEFAFI Integer X AINE;
o JEALF K%L Integer Add(Integer &, int), SZHH Integer X4 S58BUHhNL:.
SEBLXANE, FHAE F R B I ~2E
(1) BIEE Integer X4 x, H value BYME N 2019, FIWHE T R EE
(2) BRI A —REEL, ARG FIWT x B 5 XA RO A
(3) BIEE Integer X4 y, H value Jy 2109, HIWT x, y f& 1 HH%%;
@) AR x 5y BRI, x 588 119 B9, FE6 B 45 R
(FE/¥HL4, hweo_e3. cpp)

Sﬂ S{u Eln

*
*
*



EH KESXNREM I

AN
o RAE
> 2R A
HAELKMwIIH
> H RG] PR
D> i) | A
o ZEIIA GG IA
o XRAEF
> R R AR
> XS
> RS (B . pRE)
® KILKF friend
> A ARAICR R
> KGR, Kouk

10.1 A

o KHASR: KO AN G B LR ER R, n:

class Point // #¥] Point %
{

}s

class Line // ¥ Line %

0 N A N W N =

o

private:
Point P1, P2; // M4k Fs it
float S; // i@ 4B R

—
[SSI S -

1

(1) TEBIHIEAINS G, AR ARl oA A

PN G061 SE A Sh Bl

ERIIRG PR R RIS SRALH), W54

(2) HARBI IR ALTE AR RIS 5 BT 6 A A Rt S R R aa AL,

o HEAMiE KB —BIE

(L R L (BAKIE) - AR RL(ARKII L), AHTR2(AHIN L),

80



10.1 KA G

o
BBk (R R M)
)

(1) “: WHA R 1SEBNER), Wi R 2S831K), .7 B8 “HIaEsIR" | AEREX N 5

HATHIERAES

2) “BSEIIER" FSBHEILS, T2 B2, win ks R A s QR ) “S 8

FIFE" WA i Ba i, A IS S

(3) B TG A SRS s BT, A G pRECHHs B

(4) 43 RSO PR T

- R B QAR G IR W H BRI, MU A O S IR 3 R G

- e R AR A i RS (BRI BRI P R4 ).
(5) A e eR KB I 5544 1 R SR 52

I

(ex10 _class Line o1. cpp)}

& Fig:

Jo RS A RE A IE B R (R A ME B HCE ) s T B, W AR A As AT K P T

VAB ez N5t &, BP N B A & .

1 |class Point

2 |{

3 public:

4 Point(float x1 = @, float y1 = @) { x = x1; y = yl; } // A 44
S 550 666

61}

7 |class Line

8 {

9 public:

10 Line(float x2, float y2): B(x2, y2) { } // A KA GMEmIENL, Tl bk
| vee oun

12| };

Ey NS RALTT A )i R SR R BEAT AR, A2 3k B B K R RO 69 R A TR A8

M3 o B RA T A oS0 B BB M1 B 2L

class Point

{
public:

class Line

{

(o IS e A B NS R S

o

public:
Line(float x1, float yl, float x2, float y2)

—_—
N o= O

,_.
@

-

A

Point(float x1 = @, float y1 = 0) { x = x1; y = yl; } // HEHpeebA

{ A = Point(x1, y1); B = Point(x2, y2); } // 7& & ¥ Ik MIKIL




.82 EuE XA 1T

o Bl A R IS R R
(1) FRFGUTARARTE: AREWE, REewinft (RIpatviiate, MRS ;
(2) T BAERI ISR P BEA TR AR AL, An:

[ﬁﬂ]iLZ KEXG: waAs | HwIGRL. (exl@_class_const_ref.cpp)}

£ FEIR: TRAE R B P A AL AT R R ]
£ L BHAR AR T AL BEANIRA (ARAT), LT REMBLII R T BA (A1 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), ¢ =z { } // ERROR
3 |Myclass::Myclass(int x, int y, int z): a(x), b(y) { c(z); } // ERROR

o BIES|IAARE: WRAS P A BTFE R B BXS, AR5 7 B F i 50, Nz
I B, (EUEF A W] B I 2] A BTG, X AP is S Anfa 4k 12
(1) AP ZEZ AT B EART | X7 BN 4, Wi 2 IR m 5| A7 RA, 40

class B; // #i@5| A 59
class A // BEE A
{

public:
void f(B b); // FHE A WEZNEE B 9%
}s
class B // ## % B
{
public:
void g(A a); // F% B W ERME A ¥ E

— O O 0 N QW R W N~

—_

}s

& FEIR: ERATR SR BB, RRE A B TS, A R KT

10.2 ik S

S SEAEE 2PIRRRIERZE, RN C IR F 4RI, W2l TIHFS Cif s st
o SEHGIA:

struct ZHIR LA
{

public:
AR

private:
AT AR

protected:
PR3P A%




10.3 ZEAE Ik .83 .

}s

(1) MRS 2R E— X Il FE2EHh, X RAE & Uil B Lo, BRI ANA LG TTEZE 1
b, KA Vil E R O, BRI A L.

(2) Co+ HPIEEHUATT DI S 800 B 5T AR B 0L, 17 C 1 35 I 45 A 1 HRB AL i il A

o KGR —FPRAR B AL, v LIS 2 0, (HAISE I — M Efs oc, .

union Mark

{
char grade; // 44|
bool pass; // & &Fiit
int score; // &4

}s

\an

(1) B AR B A R, A6 R — e 22— G
(2) AR AR R BB R M A 2R T
(3) BRA TR AR, A0 s

10.3  JfEHIE

o JERYEHE LB -5 R eR RO 14 SRR A
(1) B 5 m] AR i A e USR5 R) (R R )
(2) JCEA R P R WA AR B R A o, AR IR B L
(3) ARG R A U] T SR B0 [R) 4% AR i, WU 2 ek R R 1 B B i (2R BT TR 44
MR A I 4 R g i)

5 10.3 SR 2R BT 5 RO KB Y SR i A
(ex10 _class _local/locallIl.cpp)

10.4 FR2KIA

o AP S AR — R, XRWA SIS AAF IS A A
(1) BIASAATI: R PER T PR PAT 55, SR B RIPORTL
) FRSAAEN: AP SR A T TR ), BRI e P T IRl — B L
o FRSHIRMGR:
(1) —BAEBL T, F—ZREAR R R4 A O R RUR, 25—, B8 S ME, LA T
{EA I Ay SRR SRS ) 57 R BT W G T 364, A AT L S B3 L =2
() ARl S EIE S dii i H Y, (EIZ2 A A B GRIIE: (LT e BRI A gt/
AE, RA T REMEARRIR, 2 RE R ESRTRE S, SRR AR PRI g rh 2]
RJR

(3) WIR EAE R — I Z X R Z AL BEAR I, n] DU B S 8RR,



-84 - SR R EXIREER I

o WK AT 5 A A, I ERTOIN_EOGHE T static
(1) FSBIRSAAENAF T R G — 028, AR, BB TR EX&K;
(2) R FTA X R I R GRS R b
(3) KRR AT LA R, (H AR RSN 6 AL,

1 |class Point

2 /A

30 L. ...

4 private:

5 static int count; // #&% %

6 };

7

8 |int Point::count = 1; // #&3AEMR N 692 LAedn b1
9 e vun

(4) AARESLIR N A A WAL, WA SE2 A S T 0 0;
(5) & T HRASEAERL, RMEA RIS R, RGeS K s o1 73 e 2s 6], I T RIS | s
(6) FFAKEIR N MR AT LUE A XS G244 5 |, o] L i 244 5k 5 1, B

p

AEL BERAL K ELoHERAL

J

[WJ 10.4  FSHICE 01 28 191 (ex10_class_static_o1. cpp)}

(1) FRHET static B0, MEEANRIHNE, A X8  iSR Bl 44
() TSR PREBEA HARRTR, B IS BEX i AR il o3 AT 48 Vs ], 40

/] BRBERA JHF A A TES:
2 | cout << height; // # height % static, W&k
3 | cout << width; // # width Z3E#HAFIER T, W RE%

—_

(3) FHASS IR PR — BT T U IR A RE B 5, 40 G 2 T 362 4
(4) ANSRAFS B R A TP A B N, TR AR 4R, 4

1 cout << p.width; // #FIA% p $93E#A2EA T width
(5) FAS b BB BN static, (HE UREARTE AN static

1|/ #&JHRM

2 |class A

3 { public:

o

5

6 static void fun(A a);

70 el L

8 };

£ FIR: FR AR R LA RFHE AR B, 2R AR RGBR, mRE
N HEAL.

http://math.ecnu.edu.cn/~jypan
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& GALI IR RABE AR RS RARR R, @8 M A SRR, MR
S A, A, T

[WJ 10.5 A BRASURL L 25 191 (ex10_class_static_02. cpp)}

10.5 KLk

o RITKF: PRI 5HNE R B [ T L AL
WAL — IS IR s AN R BOR B I A, T8 B AT THR AL A i 02 i D )
VF, BIAT AT TR R B B R A

(1) Gphb: Aoiept T —Fh B s 1 073X, B8 TR PR ] ek,
(2) IWAb: KoTtE—E R FEIR T B B R B E B AL .

o Joufudh: TR S RITE

o TR A BRI 53 B2 A TG R

* RITEH

(1) 5T friend &1
(2) ATCRREURAR RO BREL (AT L3 R Sk e 2 A % pR )
(3) A IGRREL AT LA AT X2 44 T [ AT B % R A7 B B

[15'] 10.6 A ICRREZEMD. (ex1@_friend_Point. cpp)}

o Kt¥k
(1) FRHEF friend &1
(2) KICZERI A Y51 R ECAR J2: A2 I BRI

class A

NN N R W N

£ FR: RAEAR L E, BRI EALFRARALE, R AFEHEA TR R H
BB PAHATEHE, B R LA,

o KT IOURARMILKBEN
(1) KOCRKAEErEIH
(2) AOLKRAEERREA
(3) AILKARAPREWARAR (K TRMMPARALT I 4 )

TE 111 Xof G AR PP B 1) — A A i DU 2 e 2 P AR B BRRRG, T A T2 %o 32 L U g — /NP Al
W ABEA B FRE L, REER SR FACR. TR AT, B R E IR, AT EhE



- 86 - EuE XA 1T

TR FRTIR, HBERIAR S HAATRCR I A ], T AT BE A5 AR,

10.6 A% UML ik *

® UML: Unified Modeling Language
(1) TS EEE T, JE A TR 0 77 SR AR 1 e X AR e
(2) £ UML ZKEI, Je— i =054l 2540, B i, pREU

e

|

Circle —

- r: float —— HOERR

+ Circle(x:float)
Circum(): float _—
Area(): float

+

£3124

pal

+
[

o Bl UA IR T A
R R BRI ER [

B A ]

VilalJ&VE: + IR public, - IR private, # /R protected
o PREN A RN Ty ik
HEEE 2k (BHFIR) [ BmER]

10.7 LWLER>]

%31 10.1 KMAE:
(@ &it—"1"%H Score B2, FIRMG:, X MHALHE:
o Pif int BUEEAL S : math Al eng, 23 4R BE BRI BLSK;
o —MNFMNMESIIE KL Score(int x, int y), A% ERERILAIL math 1
eng;
o MBI REL void show(), fii HH e ALSAISLE 1S
(b) Bit—"1%K Student B2, FoREA:, XA HALHE:
o W MEURALG: stuid(int &, #7525 fl mark (Score X4 ) ;
o — M EAESIMERE: Student(int id, int x, int y), MEER G T
Ak
o NG PREL void stushow(), fii Hi2F 5 FIAH N A 4.
SEHUX A, IFAE E R BTN A28 QA2 250 2017007, O STR 98, ik
SN 85, TRt Dz AE 2 S RS, (RBP4 hwie_el.cpp)
(VE: & BRI, 6 SR b1 private, FA BREUR SR public)

%3] 10.2 it—1"4 0 MyDate HY2S, Fem B, XN EA4E:
o =4~ int BB GL: year, month, day, /3 HIFRRAE. H . H;



10.7 FHLZ>) . 87 -

o —NMHF—MESHIME RS A HRE 197045 1 A 1 H 0 BHRHEFM B #E—> MyDate
X} G, UNSEPAE 25 g i), B Ay 24 i Ast [ «

MyDate(unsigned long second=time(0));
o A EAES IS KA, H1%55E 4R H H B —1> MyDate X4

MyDate(int year, int month, int day);

o M OIPR%L void showDay (), FEBE%e PRI 4. H. H.
SEPX AN, FRAE E R BRI X AN S BIE R R Y AT A Y MyDate X% d1 Al
d2(3456201512), SRJEH BTN A H I, (F2FH4% hwle_e2.cpp)



E+—it KE5FREM 111

AN

o HXIRHH M
> HORG R R
> HHIH

o XTREL SR G ARE
> XA R I 500610
> FEIXTRITEEE . this FREF . FRATT S ->
> 48 B 5L R T
> FEX4: new, delete

o K22k array

o [n] 2 vector

o FLFHIZE: string

11.1 N5 HKR
o TG BT SR B B AR, AT LA SO EE. WO SR A BT

const £4% % 4%; // const Tk “E£ L7 W@
R% const X% &; // LG T

(1) WX GTHATIIIRIE (RIS, ARRE) ;
(2) HXTR TR SRR, BV G B A R 5 2O, AN RERE L.
£ GER: AR F A R Rl 5B, BPF  ROR AR A R R B 2R B AR £
(X B EAm R B HRA TB@NBHFERRBHMT, BPF A F AR F &R
o $89 B AR £

o RN
(1) AT LR B i % 7 W O i
@) WRIE AR CRAPIR 1252 ATRAER i s B s A IRKAE ) |, 4n:

1| /] BRBERR x AFE, y AEREF
2 |Point::Point(int a, int b): x(a) { y = b; }

88



11.2 XEEH 505 454t -89 -

R BHE (A const;

(1) H— PR GRFXIR, M2 G K BETA FHH A o1 ek
(2) i Xy Gy il LA #8053 e G
(3) TCIERF SRR N R, 1 LG eR B FIIIE], FARXS AR A 4 42,

® G R IEAR R B BT R0 R, W TR U F B

[15“ 111 FORGE, BRI, BT PR (ex11_class_const. cpp)}

o Wil

‘const EARAF & 51 A %;

(1) 3 PR LA SR X5, W5 R RESIE 1A X %
(2) o AL T BB BN 2, TG 5 AR R A A G R VB R 52, WAL o
BRI SRS 0 4 RO B,

\‘ J

[WJ 11.2 5L (exll_r‘ef_const.cpp)}

w® A% 3| RAE AR R AR, T AT 4 T4, 3BT ABRIE S B 89 5 4

11.2 M REBEH S5H R e
o XFZENA: SE B R, IR TR B4
(1) xS AL 751 |
‘ Xt #Hma(n] ‘

() —HER AL 5T |
RN E |

&y FEIR: R, T LB B S 4T R4 4.

(3) —HEXS G IR XA AR IR AL i R

1leee ..
2 Point() { x = @; y = @} // HE R
y = b;

3 Point(int a, int b) { x = a; Y /] MR

L

5

6 |int main()

74

8 Point A[2] = {Point(), Point(2,3); // —#4extFdcLnainisie
9 .. ...

10}




.90 - B —ik 25X g IR T

o XTRIREN: RIS RIAREN, RIFFHON Gt
(1) XTRAEE AR

( N

EF A LR |

- J

) XSGR G R (MR

[ N

AR LSRR L /) MBI AR, B
(* R4 L) 7R L ‘

\

(3) F8 M H X RAIEE

const £ % * xtL 544

e this f55: BVETEARRASA sRECH BORARSE B, I 10 HARXTR.
(1) this f85H2H IR
) YRR A T SR R AR IR (A4, ) i, rT RGBT this f84k iR H

INIE 0148
(3) it — XSGR G R (AREF SR s I, R SALIZT RATE LG HHEIRESS this
it

& FER: FEAR BREA this 454 (FERRBEZH BT LD

[1&‘!] 11.3 K534 this 184%F (exll_this.cpp)}

o FREARFFS MG VIEET: FLEEAR M 2EA 01 (el bl sl R B0 01 )

R £ AL [/ FEHBAR, BERIHOEA: kb |
CREGIE (R A ) (BH) // 5B EOR T |

l

(1) 810Kt ml o1 4851 i A :
SAF L =&E L i FIERT L

() FR B ARE 5

‘ﬁ%ﬁﬁﬁ%%
A GAGA L > A5 2

(3) 1816 BRHUR G B R
EHE = 8RB RIRI S

(4) 51 eREUS AR E 15T

(%4 *4541 5 ) (5 dk)
(RIS > IR 8) (B

http://math.ecnu.edu.cn/~jypan
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o FREFAN A IR
H T S B AT TR AN R T 0 G2, DRt ] L2 30 a3 P 8 B R s TRl s s i B, RIS B AN
KA.

11.3 %

o ZNAXZIEIE: new

kL R4t L
KL *igs e

new %% () /] PR R Sk i Mk B R AT 4 A \
new %% (A5 K) // AR R ARG MR RBATIIEA

o FIAXEMBIL: delete
delete #5412

& EIR: AR R RE — R 2 delete F M, TN T 2% & A 5k,

114 BH: array
Ce+ 11 $28t TR array, HITRIEEE KEERVEEXIR, & Crr FRUERE PRI — AR, E X
1E array k3O, 5@ B A L, array A B GFZ8R 2 4/ 5 A PE.
e array MF ] (& 3L3CMF #include <array>)

‘ array<Type, N> #%0%; // N AT#%AKE

o Type AJLLEFIABIEATA (40 int, float), L] AT & X2 (W Point).

1 i#include <array> i
20 .. ... \
3 larray<int,5> x; // AUEREA 5 69 FEA AT R |
4 larray<int,3> y = {1,2,3}; // AlAEEZAA R PR 4T 09 AR A AL |

£ EIR: FREENA, array QIR R, TR L@ A,

o S EEAH A, BN ST AE AT P LR LA .

o i LU sRAL:
at(int k) |RE TR kRS AR (I SR )
size() R K
empty () | UM R (KR 0)
front() | BB AR
back() ‘ [l i Je — A~ O E

http://math.ecnu.edu.cn/~jypan
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fill(const T &) | ¥ /MEHL TR E I

Setf FRARALN 5 S 4K ML 1
data() | SB[ AR

begin() / end() | JRIIHAIX GHGR ML AL LA

swap(array &)

o AT LU FhRE BRI IR G
VIK] | FARESL I kA, R
o AT BB G L BeE

al == a2 | CHSZSE, A HOMMEARRR SR (8] 5L, 70 1B
al <=> a2 ‘ C++ 20 80m
=, <, <=, >, >= ‘ FLBHER, C++20 HELFERR, Al <=> LB
[15'] 11.4 B2 Qlasdix 4. (ex11_array.cpp)

11.5 3% vector

Cor 2L T RIS, FITQUE MR, R XS, A S — 4R AR, {H R A 1 Al LR

A S, T ELSR B T RO B e AR, (PR SR L S S SN R A5

o [ (&L #include <vectors)

‘ vector<Type> @ Z%;

don] LU A LB (G628 ) |, Bl oo ] DU AR IR 42,
(2) TEGHAR, X A7 BXRA, N
(3) W TFIEEENR, Qg2 B prtate IR PRI A & R )

N

(1) AIREA FIBR R A ) i, 2R BT Type 4872, T LURSEARHRZAL, 4 int, double,

AV EICE =58 3

2 |#include <vector>

2

4 vector<int> x(10); // AlEKEA 10 ¥ aF, EFEXEE “( ), 72 “[ 17
5 \vector‘<double> y(3); // RIEKEN 3 A G E

. m%%*’h_ B (X RG] B 1E pR AL, 201 RS L vector TR L )

vector<Type>(); // *wHAeMmERK, 2lE—A=q%, FKED 0
vector<Type>(int n); // ®lE—AKEA n t9&E

vector<Type>(int n, const Type & a); // KJEH n, Jt) a WA &
vector<Type>(const vector<Type> & x); // A&IME R4, Hazmibsidie =




11.5 [a]§ZE: vector .93 .

X H Type A LLREREAREEAY, U int, float, double 5, tn] IE2K 4, Ul Point, vector.
Z9 Fig: e, e R RAEARKEER AR KA, WA > ZEAMAEA 0.

vector<int> a(1e@); // elEKEH 100 A G, AN EHN 0

vector<float> x; /] BIE—ANRRERTGE, PREA 0

vector<float> y(10, 2.1); // 4l KEA 10 ¢y EAGas, wE4T 2.1
vector<double> z{1.1,2.2,3.3,4.4,5.5}; // i#idandsies| foandsied &, E& REEADIET
vector<Point> A = {Point(1,2),Point(3,4)}; // €l Point &wEimik, MALT T Hwk
vector<vector<float>> X(5,vector<float>(4)); // 4l 5 x 4 89464

[«) WAV N NGV SR

® R HERARENLG L, N ESZRTAREZKE (BPKEH 0) , RBEBiERR
&% push_back() BFHRmTE.

o [ A AT

vIk] | FRREEE SR kA CFERM 0 JFIR ) AR 1R
vi=v2 | BT (D)

VI == v2 | HBOES, RIS [ I, 0

VI l=v2 | HCRGESE, AR L, A

<, <=, >, >= ‘ HBGE ., e MU E 61 T LU

o i FH R B R

at(int k) R kM, LG (R AR )
size() ‘ R (8] [ 8 K

clear() | TR R, KA 0

reserve(int n) | B n ANTER I

empty () | TR % (KB 0)

front() R A —A

back() | BRSO

push_back (3 3#) 7E ] K R dh A — s

T B o 5 — 4~
swap(vector<Type> &) | & Hm & 54 m e (JES) WE

pop_back()

& EiR: TARRATRROGANLE, Rei@d TiARATE!

1\vector<int> X; i
2 | for(int k = @; k < 10; k++) \
3| x[i] = i; // ERROR \



94 S —dF X RIL 1T
4
s|// B
6 | vector<int> x;
7 |[for(int k = 0; k < 10; k++)
8 X.push_back(i);
9
0|// &
11 | vector<int> x(10);
12 |for(int k = 0; k < 10; k++)
13 x[i] = i;
K114 L@, array #2 vector #J Jb4%
A array vector
F S SR B BT
R | at() it Ak | at() $Epth FR
WNAFERE | B B 3 AL HE ErHe
PERE [ AL BAR (BhA5110)
B | AR STLARERE A | S0 STL AR | Sob STL bRl

WIS R Gl

(exll_vector.cpp)}

L6 R DULBRR SR,

(exll_vector_point.cpp)}

&y FiR: — R BT LA RARA! R £,

[ﬁmlja7 M2 vector<vector> ik

(exll_vector_vector.cpp)}

L8 HeH A I P 2 A e

(exll_vector_prime.cpp)}

Eid

o [ BN GIE TSR IR (A IR i PR S5 A8), FF e D, 20 Y 7 RE == Al An2RAE
T3 K R T 2s RN GE, WS 7E A7 55 A0 34— R BRI I 22 [, K I ) 22 P 25 52 il
ab 2. B, QR REONEITR ML, FTLAM reserve i HC R G5 1) 25 H].

o 1E C++ 1, ARAFHEIGIFR R BES, MW WA Z —, RUUMA array. H array g%
SLAFHON, (AR, HACRE [ €

o X TS EIR S5, CPU Z2A7 7] LA S In BT R8s 1k Stk KRR =& Ararh
2R, P DR B IR A R AR, PR A5 i [ sl AL U 7] 114 1 5

o HAth# WAESA list, deque, set, map %.



11.6 “FAFH 2 string .95 .

11.6 5k string

TE C+ P, AT R AT LGE S TR R SE B, WrT Lhdad string ZREBL. fESEPR{E T, string
KHERIETTE.

£ FiR: AT AT AL A S TR ST AN BAFRE.

1 |#include <string> // A string £& 64 string kI, EEFRA cstring
string str; // AlE—/EFIFEASE

string strl = "Math.", str‘Z("ECNU"); /] RSB R s

string str3 = strl + str2; // str3 = "Math.ECNU"

string str4(5,'c'); // & %k B 5 TS, 5EHATH "¢

\S)

AN W W

® string A iE pR AL (X HLIL HE R0 A0 1 R, S 2 M58 BBS L string ZERIULHISCAT )

string(); // RaH A e RS
string(const string &); // A#IH#E %4
string(const char * s); // AF& ¢ w2t iranisit
string(const string & s, unsigned int p, unsigned int n);
/] MALE p 4, B n NFAF, B os[pl, .., s[p+n-1]
string(const char * s, unsigned int n); // 1 s #ar n MNFHEATLEL

string(unsigned int n, char c); // 4 FHFEE n &

\

o SAEH I AR

cin >> str; ‘

‘ cout << str; ‘

AP getline

‘ getline(cin, str) // VABATHAE AN R AT
‘ getline(cin, str, 'c') // BFL T 55 c YEAMNL RAF ‘

o FATH AR

str[k] | FHRET, B kA
+ | B

- | W (D)

= | B

==, !=J <, <=, >, >= ‘ ttﬁj\é%

£y FER: B KD EFRINR, KATIE G BA AT AR,

http://math.ecnu.edu.cn/~jypan
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B —ik 25X g IR T

1 |string str4d
2 | string str4
3 |string str4

A N O R S

1 |string strl = "Hello";
2 | string str2(3,'A");
3 |string str3 = strl + str2;

P string X AT AMIIN, string Xt R 7445 6 tho m] LAATTAIN, {EL PB4 A AN RE ELAZATT N,

strl + " Math"; // OK
"Hello" + " Math"; // ERROR
"Hello" + strl + " Math"; // OK

string X4 I FTHERREL, {EHRAL Ao R R |

string stri;
char str2[10];

strl
str2

"Hello"; // OK
"Hello"; // ERROR

H I RR AL
str.at(k)

R[S kAP (2 A SRS fB)
TFAFERX R (FAF 150
[ F

AR [ A R A R BC A 2 [

str.length()

str.size()

str.capacity()

push_back('c’) | TERRIHA A4

pop_back() | KRR — T4
str.clear() | WHRTAFERATA AR
ﬂmmmm&rﬂ‘%?ﬁkﬂWiL%%%nﬁiﬁ
str.empty() ‘ FIWT ser T RS

str.~string() ‘%%Eﬁsn

str.assign(stril) ‘Fﬁﬁzﬁ?ﬁgxﬁﬁﬁﬁﬁﬁi

str.assign(cstr) ‘Fﬁ%ﬁﬂﬁﬁzﬁ?ﬁgﬁﬁﬁi

str.assign(stri,k,n) ‘ F sl TR k FFARAESE n AN FAFIRAE

str.assign(stri,n) ‘Fﬁsuﬂ Al n NP

str.assign(n,c) ‘Fﬁrlﬁ\ﬁzﬁ?cmﬁﬁi

PR seel JEB MBS 45 5
| BN serl AR k JFRARGZESE n 4
str.append(cstr,n) ‘ BINEEHFATEH estr WIRT n DNFAF

B0 NP

str.append(strl)

str.append(stri,k,n)

str.append(n,c)




11.7 FHLZ>] 97 .

str‘.substr‘(k,n)‘ R FPY TR R AR k AR AIESE n T4
str.substr(k) ‘ R A HT AT N AR k FFAR

str.compare(stri) ‘ 5 surl Hd (KFHMIE, TR 0, /M)
str.compare(k,n,strl) ‘ 5 sul B9 TR k TFRBESE 0 DNFAF) 17 A

str.insert(k,stril) ‘ TE A kLB ATAFE serl
str.insert(k,n,c) ‘ TE R k A7 ESEH A n DA ¢
str.replace(k,n,str1) ‘ H strl BN BN TR k FFUR R n 74T

str.find(strl) | R sl 78GR B K B LR
str.find(stri,k) | L, W FHR k(LB IF I

str.find(c) | RIS ¢ ST A R B R
ste.find(c,k) | L, TR k A BFiATES

ML R A B A R
str.data() ‘ [ I

str.c_

£y Eig: 2 5 R BE AN Cr+ Reference

[15'] 11.9 kAR i), H string 28528 (ex11_string_bin2dec .cpp)}

11.7  FHLE:>)

#3111 Wit— "4~ Rectangle2D 2K, FoR-FIIALDR N —DHIE, XA KAFE:
o U4~ double BB B: x, y, width, height, ZMHF/RAETE L AR, eI
o —MAIIES I KL Rectangle2D(), T BIREREHIE:
(x,y) = (0,0), width = height =1
o MBS IE BRI

Rectangle2D(double x, double y, double width, double height);

o JlU1 K%L double getAreal(), iR [l HIAN

o N5 k%bool contains(double x, double y), 4% M (x,y) 7EAEIEHHER [E] true,
R A false, 4R HA a)

o .51 K%L bool contains(const Rectangle2D & r), 4455 M IEAE Y B kEH PN IR (0]
true, R[] false, I F 7K b)

o b1 pK% L bool overlaps(const Rectangle2D & r), ¥4 eI S AL A EEAHR
[l true, FNiR A false, W F A c)
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SR, FFAE FERBCP I A2 A8 r1(2,2,5.4,4.8), r2(4,5,10.6,3.3) Fl
r3(3,5,2.2,5.5), fHH r1 BEF, LA rl.contains(3,3), rl.contains(r2)fl
ri.overlaps(r3) M45E. (F2FH4 hwll_01.cpp)

a) b) c)

%3] 11.2 &il Employee 25, i f] string X4, XA AU 4E:
o MU~ string BB A : name, addr, city, zip, 73BIFREE4, BriEhE, BT, RS
o —lF PUAME S AU I R, TR0 iR s il i
Employee(const string & name, const string & addr,

const string & city, const string & zip)

% void ChangeName(string &), 1&citk4
BipRZL void Display(), fii b irA (RS (EIEES, Hihk, 45 v FHES )
o FiH B R PRI RN, sRBUN R A A ALY
SEPX AN, FETE RPN A2 AR A O RS R BRI B R, TR BRRE
H. (BFH4 hwll_02.cpp)

113 PR RABE, o string ZR50HL: gn'S pRERL, ISP 4F SRR B A SO A SE, B~
e P& R AR R A, (BT AT LIORTR]L, - “silent” 1 “listen” J&F4FSAiAHSE, (H
“paac” 5 “abcc” A& (FEFE4 hwll_@3.cpp)

(PER: SEXTFAF R THE T, ARG LA )

bool isAnagram(const string & strl, const string & str2);

o K
. K

void sort(string & str);

%31 11.4 Y05 BB B — AT (O suing X 5om ) ZHEHIEL, 76 2 R E0h iz R 4
B 2019 Fed oy DR . (R hwll_e4.cpp)

string dec2bin(const long n);

%31 11.5 [ vector SEMZ W2, (FEFH4 hwll _05.cpp)
%31 11.6 45 pR%L, F vector RSV RER R AT SR FUTE. (FEFH4 hwll_06.cpp)



B+ cEFEIHS BRI

AU ENZE

o BHEAFHE
> AR “ERAFER
D> WL AT P LA 2
D> el L BB AT T #
> ST O PR S AR LA R
> HE [] 5AHE

o [ BRI
> AT A A SR
> BT A
> ST B PREC S AR A R
>

12.1 M2 ERRSHAT

BUE SCHEFRF (A1 +. -1 %0 /0 >0 <. == <<, >> 35) HETARIEIAL, AZMMRT 20
REHFA TN IE 58, W75 B30 o i S AT Aok S
o ZHAFHEIL:
AT e REE 2L, B CA s BT N2 85 S iR RN s B a] DWE R T AR 2E R T
BOR, B 2Rt 4. ] T Complex 285, JERESZIN Complex X4 Hyng::

int x1=1, x2=2, X3;
X3 = x1 + x2; // SBEHEEA G Ik

A N S N S

Complex z1(1.2,3.4), z2(5.6,7.8), z3;
z3 = z1 + z2; // Complex £xf%égkmik, hefTEI? --> BHAEH

o IEFATEHFEATN:
(1) ABEHEBE A WIZHAT
(2) HEAULIBEATIIRMEE 3
(3) BT HBA BB RAT R
(4) ERAIBEATHIINRENIZS A R DIREZEAL;
(5) IBEATEEGE N T FBIRER CEEMG) Wil 2, NIEOR B — MR H R
s Gk B n] AR N B 52 SCRIIXTR)
o U ARERCEH B IZ AT

99
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‘ . JFE e ?: ‘

12.2 BE29Ha AR

o ZHAFE BN OB (LU pRET =R 1)
(1) 7H:

‘ EBBLALF operatorid HA4 (HAF L) ; ‘

(2) RS TR IR B S dunl ARSI A B, SRJEAERHMERE S, L i 2642,
Hl

‘%Féi"i)‘éﬂf]ﬁ“ £ % ::operatoriZ A (A £) { &ddk; } ‘

/] EEMmEEL, £43 Complex £ AfFALattgim
Complex Complex::operator+(Complex & c2)

{
}

3k B RSB U A ] US4 sl R A R n e A,
o IEFATE A A BT R RO B pR AR (RSN R

return Complex(real+c2.real, imag+c2.imag);

A N S R S

12.3 is5fragk: mbiskEiX
o FEA:
(1) "JLA A B RIAR IS G 1) (FAA) Bl i1 ;
() BREAFEEA G KBS, TS AHO0T LA —A
(3) A HIBH, WA ERUR & BT S AL, Al ] chis T8 5T R IHH;
(4) #RHPHIBE, WHR SRR, ARELEIES (1 5E ++ MG HE -- BRID

[15'] 12.1 EHAFEE: AHEENLEE. (ex12_overload_member_01. cpp)}

o X HzAATHYE R (5 %0750

‘%‘éi”i}éﬂf]ﬁ operator®(const £% & ); ‘

(1) JESEBUN w517, BEal ASE S 28 S pis 3, don] ASE S F i
) ZXH o Fonal IEERHIZHE.
3) HE: RA—1E2S.

* HiE S HIZBEAF R E R (WA B0 -

‘ (MBI H operatore();

(1) HRPRTERHIBEAA: 1, -, ++, --



12.4 IBFAFEE: JERUA RE0U
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Q) Wi RS,
o JRENHIBHAF (. --) AT ORREEOT)

EABIF operator®(int);

(1) W —PEEIEZS, HIxS A2 TR ARALA R, T X g me &, Wiy .

[15'] 12.2 EHAFER: frEAE R HEE. (ex12_overload_member_02. cpp)}

12.4 JEFAFER: IR bRE X

o R R AL G ET ) :
(1) SRS BRI );
(2) A AR 1 B AL
(3) — et A R A W AT R B, LA AT UEHETI R (RAA) Bt i

class Complex
public:

friend Complex operator+(const Complex &, const Complex &);

Complex operator+(const Complex & cl, const Complex & c2)

{
}

return complex(cl.real + c2.real, cl.imag + c2.imag);

— O O 0 N QNN R W N~
-

—_ =

o X Hs AT E R RSO R BOT ) -
(1) FESEPNER A A R %

friend XA HLIAM operator®(const X% &, const £% &);
(2) X (WIHEZINTE ) -
KA operator®(const £ % & pl, const £% & p2) { H&ik; }

R AR R, T LA SO AN EINR A,

Bl 12.3 @AATE R ABBIEIET, AR R R0

(ex12_overload nonmember 01.cpp)

o HiE A HizBAFIE R AR R EOT ) -
friend EA LA operatore(E % &);
o JSEHPHBEAF (W: ++. --) WEE ARG KRBT -

friend XA A K operatoro(£ 4% &, int);

> 5B MBS RS, DT IX AT E RS
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Bl 12.4 GEBAFE R A E G E A IS5, ARG B0

(ex12_overload_nonmember_01.cpp)

GRS or JERK 53 R 2]
o BREAF[1. = ->. () LI G R By LA
> BT () H RN 2SR, 11 double(x).
£ Fig: Cor ARBR 4+ -- LAR LR R, 2 FTRXEEZE AR TBREHGRE,
S BOAR R b R X £
Ly BEHEUT, EAZHG (Ao +=, -= %) LE AR R B 7 XEH.

o ERAF << >> UALIIE R B R 2
GXPHANE AT E 200 B B0 A I, KA s A 49)
o HAiz AT AT UR 61 sR 50y 2R 28, o nT DURHARE 5L sk 28, gl T
> HHIEEAY, BERUH AR RO N E R
> WHIBFEAF, WNRF R ERUN M RS0, HASBUEBRER R (8, AR B 5L pRAR
izt
> X H BB, QR R H7 A4, TS AR B PR 3K, A += 25,

# S ARE S A% R B AU M RESATR EH, R E R R a0 Ao KT

12.5 LSS =

o Mt 4B =
PP AT LA E E SO ik i R 5 (RIS S =7 T3 8R 1A P 2 Mt ek . SR BB R ELE 3
9 AR5 2K, G B e

1 | class Rational

2 {

3 public

40 Lol ...

5 Rational & operator=(const Rational &p); // ZTHIR[LiE F A
6  eee uan

71}

Dﬂf%n @ﬁﬁ@ﬂ@%ﬁ%ﬁ’ﬂ%lﬁﬁ, Z:% void, ﬂ‘] C++ ﬁi@%iﬂf&ﬁ a=>b-=c

[ﬁUIZS BHEAT = 1 EHE. (ex12_overload_assignment.cpp)}

12.6 JEAHSISHAF [] ek

o Wt AZEE []
IR, T LGES [] kG AR e B NIGE. BUEXTTF Rational 25, FATA M r[0] &
RO, r[1] FnartE, BBy BATA] LI 2445



12.7 H 2Rl - 103 -

int Rational::operator[](int idx)

if (idx == 9)
return Xx;
else
return y;

(e N B Y R O S

}
R, FA TR U] r[0] UK T, p[1] AR EE T, A0:

1 |[Rational a(4,5);
2 [cout << a[@] << "/" << a[1] << endl;

H2, RRNTEA L r[0] Fl r[1] X53FF-BEREYE? tbin r[0]=3, L rySesir A
AT, XA X 2 A 3.

o F{E: e tHIAEMRIE S 20l A b FR R 2. Lo 8 AR R A2, H AN 2 ACAH.

o EMAREMETT r[0] REINIEERME S 2117 — &Ml r[0] 5] H.

1 int & Rational::operator[](int idx) // HBF A w892 —A7F] F
2 {

3 if (idx == @)

4 return Xx;

5 else

6 return y;

7}

o A IR M AR S 7o Y 48, R A A0 — 5 LT (RIAZE B 2R 191) , A5
BT +=, -= 4.
£ FIR: AT HABEMARE— B, AT E B B RGEF B G R ARG LA, ®
6 BB H N B w6 RAE, RAF] AL

[ﬁﬂlZJS IBEAF [1 WEZ. (ele_overload_left_value.cpp)}

12.7  HaFPEHR

o N2 HEA AR — SRS IHABER AL 7 2 (7] 1085
o [BALH? — FFXR A ShEAR O HEATARRIY, siE R A BRI B SR O 42,
o HEARIRRR — MR

1 |Rational a(1,2), b;
2 int ¢ = 3;
3/b=a+c; /) BAFEI --> KEMEBAREY, Reh5EH.

(1) SEBRTT I AT ek AR, (A B S B i

[ﬁﬂ1257 H ZhR R FABHRRAL — X4, (ex12_overload_conversion_@l.cpp)}
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w BE. b Eie c A amSTHEL, EAFL LR IAE LD, B b=c+a?

o MR — HAKEIY

1 |[Rational a(1,2); i
2 double b=0.8, c; |

3lc=a+b; /) BAFRY --> BABBIPASMELK, REeHhLEH.

(1) SEBRTT 5 RSN R B (20 LB 51 iR 20
(2) A

‘ operator #¥FHKL(); ‘

() & (BEFEZEIMERE ) -
‘;”éz::operator ERAH L () { HHK }; ‘

PR BOA R PIEERER, RO R R 82 i g 1R IR,

[1§IJ 12.8 HEZSHEESr: 315 — FEARRPEZA. (ex12_overload_conversion_02. cpp)}

o [ BRI I T A
(1) — ] DL 22 T 40 R R, SCEUNT 5 B S A IS AU W 40, BT DL B A 1 R 4k, S
FEABARISR RN Z AL, B H AR A7
(2) A EA AN R A, WSO AR R B0 XS s AT AR, I HIES T “W5lH” .
-

1 |Rational operator+(const Rational & rl1, const Rational & r2)

12.8 HL&:>)

%3 12.1 W48 Complex B2, Fm—AREL XA HALHE:
o WiNAAET float BRI : x, v, 43 BIFR S H AN IS
o —MRHIESFHE: PR Complex (), BB BLEH x=y=0;
o —NHFES MG KL Complex(float x, float y), WIHAILSEHAIHERE;
o W BRH void Display(), ffiith 4L, 0 2+34, 4-51;
o DIt REOT AR E AREEH “+=7;
o DIAERLIA R BUT N E B BMBRIEBE <.
PN, FRTE R BCP IR BN 21 = 2.1-5.4i Flz2 = 7.5+3.21, 118 23 = z2/z1
M z3 += z1, HAEbrae L. (BPHL4S hwl2_o1.cpp)

%451 12.2 LIRSS s B0 AR B BINLE R, (2 REHdT i mis 5

11Complex a(2.1,5.7), b(7.5,8), c, d;

|

2\c=a+b; ‘
3/d=0Db+5.6; |
4/e =4.1 + a; |
L J
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(FEFHL4 hwl2_02.cpp)

%421 12.3 VIR B0 XA BB s E, Bl >, ==, < 207 FmmiEE:
1 iRational a(4,5), b(2,3);

2 cout << "a>b? " << (a>b ? "true" : "false") << endl; \
3 cout << "a==b? " << (a==b ? "true" : "false") << endl; \
4| cout << "a<bh? " << (a<b ? "true" : "false") << endl; \

(FEFH4 hwl2_03.cpp)

%3] 12.4 B4R PolyInt (2, FoRHE R BT () R BONREED) , X A2RA$E:
o —/™int BUEEALL: int n, TR 2T AUREL
o /N int BB EHRM I int * a, FREZWR M REL, B

p(x) = ag + a1z + asx® + - + apx™,

Horb a $8 0 RBUAE (a0, ay, .. ., a,] BIE L
o NHIEZHIMIE KA PolyInt (), I TRIEZHIA p(z) =0, n = 0, a[@] = 0
(FErR: FERTE RO new X4 B 174k 23 )
o H—MESHMEREL: PolyInt(int n), AT RIE AT AN 0 1Y n IREHIH;
o WHHAMES IS K%L PolyInt(int n, int a[]);
o B REL void Display (), fiedd oy ke 21k,
Wop(z) =1+22+ 423 Fyiti ok [1,2,0,4];
o DI B0 AR <= 125
PolyInt & operator=(const PolyInt & p)
o DIAERLIA BT N E R “+7, SEANE R BT s 5
PolyInt operator+(const PolyInt & p, const PolyInt & q)
o Wit ph%l: ~PolyInt (), Bt tH new HIiEHFERE2S A].
TP, FEAE T RB IS QIR R p(e) = 1+ 22 + 42° Tl g(z) = 2+
4a? + 32 + 525, 115 s(2) = p(a) + q(x), FHEFH: L p(a), ¢(z) 1 s(z).
(FEFFHL4 hwl2_04.cpp)

%31 12,5 MO mEZESEE B R PolyInt, RIEIE LA a & vector X4, (FEIFHUA hwl2_05.cpp)



BT=1 HESIRE

RPN

o 2RI AR

o [E2E SIREZR

o WAL [ Y 5 bRy S kRS R

o JRAZIN O MIERAAR IR GL + Bl b

o JRAZEIN I BT IR

o JRAZRIIRE 1 pREL (WIIRALEI 2R, BdR R o R R LT
o JRAEFSHLO B IRIRI 44 [ A RS HEAF <207

o RTRUHASHN: JRAEZNF G IFEIXT S

o ZHAIKI T QKA — R/ 2

AR T [0 R RER ) — D EEMES. PR — 28 B 4R A 75— 126 A, i1 B 7Ry A YR &
Kol F 2, MHE A TN B EZEALZE. MR nl DIEIHIRASEBA TR MR E EREIRE, MRy 20
G 5 ARR AR, JRAEZEAERILIS Y [R]IN, 3 m] LU ie i T SOHE 6 M Bl ol 5 e 88 7 o BE T ik
A SR PEFIRE, SUE I RYJE PEFIIRE.

13.1 4R5IR4:

o RAYIRA:: TEC A FMEERL By A BRI ZR A L.

o JRIYGRIR: IRAZEAMIR T HRMRAE, AR BRI (8 1E) MR BUs s (IEE).

o AP ESEBALE, HMIPR N iR 2l F 3.

o JRAZERT AMCE RS RFE, AR AT RUIACET YRSV

o JRAERM AT LMERACH, IRA OB 725, SR A & B AYZEZE, 17 B & C MR8, WIFRB 2 C I B
HEZE, A CH EHEREZE.

&9 GEIR: RAAUARIRS TRABGT T AME, AF T4 L.
13.2 PRSI XL

class RAEXL : KRG X AEKL, s#RFX KE2, ...
{

AL A A
s

106
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<107 -

o LTIRAM LA UL

(1) —MNIRAZERTLIA 2R, TR 2 B85 %,

(2) WR—MIRAZE RGN, MIFR Ny Bak K,

() — NIRRT LIRA: 1 24125, IMTE I 2Eik.

(1) bRy = FE RS 1 B 3 D T J k.

(2) #kA A =F: public, protected. private, H4 N private.

(3) IRAEZEAL I : MWESEAR AR BB L + BT i) i o

(4) RIS PR R DIEZRARR I B PE AT RE AT LIME 8 45 B IR AL ) 2K
o JEIYIRAE TR

(1) WRSCHEIE R B e IR A A0 35BS v RAe) i R BSCRRAT ) BRI B BT AR S L

(2) POEEZERL L

- ARy R 2 5 B DT el JE

- XPHESRN R BRI WARIRAE S ORI AR 5T Bl e R K0 SRS R 4%, ks HLfE

VITAHTHE SR OSB3 R A B2 R A AL, RIVEETE 2 A4, il Bl5ifo);
(3) IO : KRG SEP T B2, US IH ) 5 B % R B

£ FEIR: AR AR B A R T R AR AR K.

o JRA:ZE M FESS AR I B B D ) S
(1) 3% B FEFEIRA S BTG 1 01 FN AR R B RE 5 Ui 1) YR A2 28 Hh B AR 1) J8 53
(2) AT R, Vila) g AN ]
NAEYRIK (public)
- FERAAA RS G B R R R R E;
- HERBRAA BT AN AT BT
AYEK (private)
- HERAAA ARG GBSO IR A S AL DT 5
- BRI LG AN AT BT IR
RIPUR7K (protected)
- HERBYAA RGBS ER IR A S R L B 5
- HRRFAA B AN ] H AR ).

[15'] 13.1 JRAEZS: AFYK (exlB_Inheritance_Pointel.cpp)}
[WJ 13.2 JRAEZR: RAP4RK (ex13_Inheritance_Pointe@2. cpp)}
o JLATEIL:

(1) MBEZRARTR A O3 RSO0 B2 A B3 A D7 TR) AN S22 52
(2) Jei LM AT U4k R, FESEBIAAT BUOLARAS nl B[R],
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(3) RVAAR)G, FIEMA FERIRAA BRED JCEAE UG BRI B, S TR T
FERIIRERIAREIR A DRI, A AR ]
(4) PRAP AR SRV AR FERAOT (REAR A pRED) AT LAE LR IURAE Fr AR D G378 B
HRT X
g el NG
(1) HESN A eRAT ISR B TEH V.
(2) IRA=ZEHLGT RS TR IR AR B B - TE .
(3) FEIEALHL BREVT I IRAESISHTHE B3 : ABEV ).
(4) IRA=ZERLGT PRSI FEZ AR 51 : BRI TR T RIS S A B Ul s k.
(5) IRA=ZEHMAR AL ARSI pRER) ViTRIIR AR BT Ot : HBEVI TR A LA,

o JRAZE G A iR @ Al 3l o0y 1 T PY
- ANET IR BRI
- AN LG FERARRITHER IR + B A RAA L.
- DRIPUSUEA s FERAOR AT B + BT ) PR B
- DA BERAORIHER IR + B A .

=il

=

[15'] 13.3 JRAZE R VI (ex13_Inheritance Personoi. cpp)}

13.3  JRASAGE AL

URHEZEASREAR AR IE I AR i pRAR, TR AE A SR AR R AR A i pR SO, 5 20 IR A ) i R ESOR 4]
I NI AR R (1 Rl A8 R
o IRAZEXIRIIPIIGAL: ARG RS BB AR An AL AR R B B B R ER AL
- MHESEAR AR 1B i O3 a3 1A PSSR R pREGIEA TR 6 4L
- IRAEZEIFAE PR (PRARIA) T STRHE BAn i 5t GEABR I, AT N ) fPIa 1.
o JRAEZRIE BB (IR LS HB113)

RAERL(BHRHINK) + AELEK), ..., E2En(HH),
NSt F1(H%), ..., AHFEM(ARK)
{
I EAKIE AR A (RaFE A ALER R AHTE);
}s

(1) BSERPSEH BB (8 2), KA GERM N R) AT 2
(2) T EHIIRACHIRAE RO : FEIR G + TR + BB GEA RIS Y);
(3) HEHIR N PRI ER L. T8 S 1 R
(4) PR R BRI HR AL TR TP SR T 1S AR 3 R A

o JLmFIE
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D> EIRA A I R SRR, A —SE S RURAL 1B 25 B N 0T R AR 3 R ).
D> AR AN SRR PR B TR0 A6 4L, U AT LA .
D> 5 RO G AN SR Fy s eR R P IR AL, o] LA i
D> JRA S i R B PRI T
(1) VRIS PRE, T DA R IS A B A 7 ST T
(2) MFIRAFEHTHE A SRR AL, 15 BTSSR B B S0 T
(3) PATURAEZHIE B BRI N .

[15'] 13.4 JRAEZS: Pyt sk (exlB_Inheritance_BC@l.cpp)}

@ BFE. Jw ¥ Student ¥ 49 A% A F K showStu EWILE # show, W 3% ke T 4k 32 2

o JRAZEH I R FUE R W, AN ZE g a8 35, e SU 2Rl in ks 2.

class C: public B2, public B1, public B3
{

public:
C(int a, int b, int ¢, int d); // RAEFW, FRebamisis] &

C::C(int a, int b, int c, int d) : Bl(a), memberB2(d), memberBl(c), B2(b)
{x=a;}

(o N B e Y B O

13.4 RS ST 15 PR

o JRAERA A pR VR
A PRSI 1) A2 1 PR 56 U SRS I B3 1) S 3, SR PR PR T IR A B8 1ol 5% 1) A2 7
o TERE SCIRAE S S MG 1 RO, T B SEIEM I (4 S AL 1 R AL 1 28

13.5 RS RI L

o JREEZRAGHTHY R ECR A STRS BE R CIEXT R f075 B AR
o JRAEZRMTAL R RE S5 AT pR A —
o BEI B FUHTHE XTSRS IR (8 BT A ey SR R8T s S M e R 07 B2
o AL BRI P 3 TPy 554 1 RSO S
(1) PRATIRA=ZEBITAL) PRSI
(2) PRATIRAZEXF G B O AT R
(3) PATHSERIHTHY AL

13.6 Al ¥4 B Bl

PUE STE S B RSB SN LRl AW 73 L DB Lik
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[ A 53 5 i AL

UWNRAFAE P B B 5 O R A T, WIS NZE A RS0 B RO AR IR AT A A = A FRT 5 {ELGn
RAENZAEHIEGE W T R FRRAT, MSNEARRATENZ Al L.

o JRAERGHIK
(1) FEHSA R — R A, ARV ISR A E SR, HAFAEAR R SC R I, JIRAE SR IR FH 3R
IEAEFER I I, BIEERSNER, IRAERIENZ.
(2) ATEIRAERABNE T HHSRA 22 B DT, WIBRE S AR E SR BB
(3) HAEIRAEZR AT T SR 2 AR ek R, BV R B S RN ), U AEES AR 1) [7] 44 eR )
P ERIE AP, XBREELN R B SIRERN R B AR R EE.
(4) AT BRI DL K8 + FERBS PR o
£4: AL /] #HHHR
ESEN N ETCE SWIAEE TN,

(5) #TIREESAT AR, HIXSERE AT [R] A4 AR AT, WULAAZ5 o A PR A SR 4 7 1l PR A

FEIHIBRHLT.
(6) FI AR FHSS I HRAT Al AR PLIRAE & o IS AR AR B 51, DTSR ER: 17 B 73 ] 44 TR AL

135 IR BRI (ex13_person_62.cpp) |

13.7 R0 B

o JEAHLI
(1) FEf ZEES G M B T5, rTRMEHIIRAESE (LLAA T sUARK) IR GO
Q) IR AAIREIEEPSRA T RN ITA hEE, PURFEZEREM LAY RS, A JRAE AR AT
3) BAUs, HAef MR MR, BIYRA:2E R BE A REE IR .
o RUFA I PR CALE DL 1 O
(1) IRAEZERIRT G ] LRSS N FEERT 5
(2) IRAZRAIXS Zn] LTI AL 2R 0 5 s
(3) UREEZAFRET Al ARG AL N FE2R I AR 5

13.8 B4R

AT A RELEA
TEZ BRI, QRIR A=A HR I3 ol 4 iR EER T — L RIS ISIR A A, UAE e 8 IR AE e
SR AL AL R B2 A 53 1) 203 [R) 24 )01 . SX I AL A TERR ARFIR] 44 RIS, 382 i A M AF
fiti s (8], [RIIT QLR I 1 V5 R) I 26 R B I 1 DRI, ELAS D) Hh S R b, EAR 200 T, TR E—1
BRI B RIAS (RS sREUR D) .
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BASEI R4k
YRR ol AR IR TS — I FIBEISYR AL A, AT LK 2Ry s BE BSR4k R, St
AN [5] A 240 AR B[R] B 28 P 300 1l 7 A AT R AP — A RS, [l — A R B i O — ik
5, A ROk T 2 H AR (R

o SRk RN B JRA I EELE AR T HT IS virtual
class “AEEX % virtual ZAF X EE L

}s

o IR AFEIRA:FEANZEME R A AR AR5 2, MIAEIRA: 75— SR AR F 4R R 5 2K
o O T PRUEFESS R AR IR A2 HAfR—IK, n] ATEIZFEISUR AR At ISR T e 4k R 7 3, 75 0475
IRAT R H BIRHZSEER I 2 H4H K.
o SR HEA R IR A= S A T R AL
> URFEZR AR pR R A SR, WIAE BB B s B e R AR B R AR E 2K b, HRAATE A 1 Ry
K a s 3 i) F i B RIS R B E 1R A
D> IR AT R BT S8, AT LA

[WJ 13.6 k251 (ex13_Inheritance_virtual. cpp)}

Z3 EIB: AMIE Graduate £ 893 £ 0F, R 438 iT Graduate 49 H)i& K H P 49 Person(str,a)
K #145 AN Person K 2k K 89 A A% 7, Teacher(str,a,tit) 4= Student(str,a,sco) ¥
3t Person #3& & 8 69 B 4298 A S AL L 9%

1|// %R Graduate WM JHUKA T @EGES, BRAPEFTERRE
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){ }

A FIR: T RE AR, kA RME R HCR AR AR LM B, R IAR ML K (e
A LK) e9iE B AR AR AR, B Kb R A IR A KA, B koA R R
ROgME B R (RUARYF, o Kby PR KA E A LR BERR, & TH S/ P R E,
B2 E LA, TR R 51 A28 L)

13.9 FWLE:2]

%3] 131 YRR SIRAE
(@) ZHEHE int ged(int a, int b), AN GRFERARD) HARKALEL
(b) BTN Integer HYZE, FORBELL, XKLL
o — MR int BARALA: a
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o —AIFESMME KA, FTIEIIME: a = o

o ML SRE KA Integer(int a).
(c) Wit# M Fraction MIYRAZE, R 4040 VAA 748K Integer, XK HE:

o —MRAPEL int BRI b, IR EE, 48K a R T

o —MAWIESMHE KB, FITIREBIAME: a = 0, b = 1;

o —NHHIEZIMTE K%L Fraction(int a, int b); (EEA 4B )

o %51 pR%L void Display(), Lk a/b B4k, an 2/3, -3/4;

o DR G sRBU R EFINEAEE <+, SEIAS 80 GRS F4rtE 2l sy)

Fraction operator+(const Fraction & x, const Fraction & y)

SEPX AN, IR E R BN B8 x = 2/3 Fly = -1/6, 118 z = x + vy, ITER A=
iz, (FEFPEAS hwl3_e1. cpp)

#5351 13.2 YRR SIRAE: [R5 01 ik S 2R RIS
() &It R Point B2, FKn-F bR, X 2RALHE:
o WINFAAE Y double AL L : x, y, 43BN AL AR FIGN AL AT,
o —NARWIES M KA Point (), I TAIEE A (0,0);
o — B KIMIE PR Point(double x, double y);
o %51 K%L double dist(const Point& p), i [H] i 5 45 2 M HH .
(b) 7£ Point ZEAYHLRE b e XIRA:2E Point3D, F/m = 4E2s a] i) —A 5, XA RALIE:
o —NHHAVE Y double B AL z, Fm 2-ABHR;
o —ANARWIES M KA Point3D(), HTAIEH S (0,0,0);
o —HIEZIHTE pRi%L: Point3D(double x, double y, double z);
o N5 K%L double dist(const Point3D& p), iR [H] Y i i 5 45 i M A IE B
SEPLIX A2, FEAE 3 R AP it
(1) Bl R AL(0,0) F1A2(4,5.6), i BT Z AR E.
(2) {1 B1(0,0,0) FlB2(4,5.6,7.8), i th B 12 [HI 4 ES.
(FERFHL4 hwl3_02.cpp)

%31 13.3 JRAESUK: FEAK.
(a) Bit44°0 Employee Y, XA
o MR BIBHE R b1: string name Ml int age, /3 BFE Rtk &4 FIAE Y,
o —NNEMINES RIS K%L Employee(const string & name, int age), FHT#)
LGRS G/ ARE
o W HIPR% void Display (), filthh TA {55 (W4 FIAFE) ;
(b) 7t Employee JEfili g SCIRAZE (LUK KT ) Saleman, XS24 4E:
o IRV BIRALDL: int sales, F RN B
o N =AMES B R R, H TG A A B -
Saleman(const string & name, int age, int sales)
o JEO1 K%L void Display (), i A fE 8 (44 . FRFIH S ;
(c) 7t Employee JEfili B LIRAE (LAKEAR K 7 2X) Manager, iX PR ALHE:
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o FHEREPRUBIE A int members, FREFEAY AL
o A =ANES R E KA HT TR0 IR AR oA
Manager(const string & name, int age, int members)
o A BK%L void Display(), Wit FrA(EE (4 FRAE ALY ;
(d) 7£ Saleman Fll Manager J&fill b RS SaleManager, XML 4E:
o — N PUAME SR I R AL, TR0 AR A i A -
SaleManager(const string & name, int age, int sales, int members)
o M5 void Display(), i irAi {5 R (44 . 4FiE . B BAEAHE ) |
LI P, FHAE F R FCP IR GE—1> SaleManager, #:44: Zhang San, 4F#%: 32, fHE A
128, EHLAKL: 8. 1EFrHE i iz B SO AI L5 B, (R B4 hwl3_03.cpp)
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BT B

-
’

AU TEENE

o JERREL $RAL T BT IR A 2 D RE B — P L

o RERMCIIZ A RAEtR IR G

o FGISHNALHE AL A 2L A ISR RIS, MR RARELHIfL
o MR BAR BRECRIBRAR, B 24k

14 1 1+/l\ zan
o ZI EARIEIAEIIH S RIS B X Gz et 2 2 EOR R AT, BIAE A9 2R AN [R] S2 85 5K
— TR IR PR R 2
£ 18 ZERE O AT KRR —.
o WILMZ LB
(1) PRECE R, BRATHEA

(2) MEPREL
(3) it

14.2 RS

At AR ERE
AT IE, FIIRAERXS G M XZ )G, RIS IIEE. AN b e SCT bt s gL
show, JRAZEH LA L BREL show, mumﬂ@*xf%é%ﬁﬁ*ﬁ%}: HEER IR show PJEE.
HAETIR K AEIRAEZE A show THREWE? Cor TG R BB EL AL FHOR A DRI AN ) L
BREA R Y T AR A D1 BB BT RTTE N virtual GBS
virtual #EER L 2K L (HAIIK)

B 14.1 235 M REER AL 17— il SR IR AR DI RERPIL .
(ex14 _virtual fun_01.cpp)

class Person // A%

1

20{ .. . }s

3

4 |class Student : public Person // kA%
s1{ ... ... };

114
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6

7 |int main()

8 | {

9 Person pl("Gao Dai", 20); // AXx%

10 Student stul("Xi Jiajia", 18, 10880108); // RAEEXFH

11 Person * p; // K54t

12

13 p = &1; p->show(); // AFEIg4 p 5@ AL s, HiEMZEE® show()
14

15 p = &stul; p->show(); // AEIE4 p Fe@k AL L, JSuafif A e LR AL show()
16 | }

FERX AT, p IEFIAEEE, HEAR A R TR R, WISEBLAE RS DIRE, 1M 4 B 45
YRR SRS SR, I RESEBLIR AR R DHRE. X R, R4 nT LU LS 9 7 2O, d ]
DA REIRAE SR 7 2R, EA ZMIER, S0 b 2RI XA R HEZ A (Polymor-
phism) .

& FiR: RAEFERE SR, XEF virtual TR, X E%E, A2AL L P EAA
JE A, MBT A kAL (IR ELGRER) POHRLHHK BALMR) # 2 E S H.

o [ERREIRHL TP i FIR VTR A (B B TRAE AR REIRAE) 1S REATALA;
o [ERRB R REMEBNIEST S| A REIA R 2B MBOR, WICIESLMZ A, Hn T i i 4] 5 stk se Bt

142 B DR A SIS, (ex14_virtual_fun_02.cpp))

£ iR SR B EANN R LB TRA T, Ao dss RS ARAES S T @RS RIS, BT
VAR I % S 0 — A2 A 54T,

o KT HERR R L S L]
> TR BRI OCHE T virtual, BEICE X (FEANESE ) BEARRE;
D> IRIR A P B O M BRI LA TE S, AT il PSS 4 1 R
> X HA AR R BRI, 22285 AT DI RS, LEACAS 3 HAT R B

[15'] 14.3 245 MEeREEZE NERFS B, ZEZRAMRE L. (ex14_vir‘tua1_fun_03.cpp)}

Bl 14.4 Z235: A 2 pRA, W RESCINIRA: R IYIRAE RN INRE (RIHETRAR).
(ex14 _virtual fun_04.cpp)

o MMMt
(1) IIRAFAEDR IR R
(2) AR AR LN HE R AR, I HUENTTE U™ I BRI R, RIFEZE SR AR A A HAT AR TR bR
WO (R B MBS RCHR AR I]) 14 2 pR K
(3) HABE i FI A FE T uls | PR i pR 2K
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W 145 s HEREOLAUL IR O RHECF. (ex14_virtual_fun_5.cpp))

& BE. £ E{l%, 4o Point2D ik A e void Setpoint(float a, float b) %% &
& H, MAEF BB B B AT ?

HEIRBR 4R/ B S EX 4
AT RE KK, FATRE B AP B0 — > eRBC I F T AN AR I 20 B E 19, TR TEfEfyis
YA WeE. an R fl 5, R SR Tt ARIEIRET p 45 A AR ESEX Rk IR A
XA, A REDRE IR B2 BB R SR IR A= 2R A pR R, X R R AEAR y HEIR BX S
BHESERS.

1 void fun(Person * p)

2

3 p->show(); // Person:show() or Student:show()? #2/5iE474 F #b#h &
4} /] RA—ERE, TAFARRAKLE o %5

£ FiR: b T 95 R iR IF R AL A AR A A9 R AR R A9 AR R B ROGT R R A £ AR R kAL,
PR A R A

o Tt pRAANRESE HE R, EATHA BRSO RT DU HE sRAR, 1T ELAT P 200 R B D jiE pR . R AL R 22
B35 1k A7 RS, G e AR AR 2 S A SR AT IR I A 2 .

[WJ 14.6 235 EATH R EC] 11T B 1 A7 . (ex14_vir‘tua1_destr‘uctor‘.cpp)}

14.3 aliFrRs Smg s

14.3.1 &l %l
o 4l i pRE A A A
virtual EEHAE FHE(BAFE)=0; // "=0" ZLERHKIE
o TEREREUNAREIN “=0”, F/n I pRECh 4l i PR
o 4li i RATEAT PRETIA.
o 4l KA AT IR AE 20T, SEBR Eat R FriEny “Bem” | At HAE IR E L B REH
AARAS IR, TR IR A ZAR AT XA R EL (EDRE) , (HHARSZE i 4 MR A= 285 L.
o USRS Al R AL, MIRR: TE—A HZRE, NEELHlfL, BIARERIEXT 4.

14.3.2 fhk

R A AL R IFR Sk,

o MMRIZE—FRFIRANZE, Bl H 2N TIRA TS 19, — Al TARZ A L IR
o MERRAREAIARA IR G (BIARESLIML) , RAEARIRAE, FrEle “fhge” i;
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o USRS pRAAEIR A2 2 o B BAAGE S XN IRA ISR MR
o TRIEH) FEAE AR A R DIBENE o4k 1 LU E— DR IZIR G5 R, e o IRA R R it —A
NILHIAR, BARSEIE IR AEZEIE L.

£ FiR: R AR BHHAG AN BRI AR RTESL. FEE ALELERARARKAE, 4o
A, BT E, JUMEKF, A€k B AN L RAETRIFE L.

14.3.3 2%

[ﬁﬂ1457 ali ki PR g 228441 (ex14_virtua1_fun_pure.cpp)}

14.4 e
TE C+ W, BRG] LUE S SHORAL 38 76 RBCE SCIAT DIASTS B BRI 258, 24 & A= bR
BOHFHRE, a5 ] DARYE SCS 0 e B2 iy, Xt e BB R B M S 504k
AT AER
BT L PP R BRI, A5 B ATTRT IAE R FAS RIS R (R 85, (752 Iy B g 3 Al s 4.
o BMUE Crr HEIRKMFIEZ —.

o Bt Rt 1A BRI S SR DI RE.
o C++ FIMBMRA R R ET HI 4R,

& Fig: A LR R —AHIEGTIA LRI, CAE Crr PHT AR AL,

14.5 BieRs

IR REAR R, Wt — I ek, B B (SR EME . B2 i) BRI DA A
FEE, T — D SRR AR (SEhr_EJR—RIRAR G 07) |, 45 & A R B0 T FEAR B 1% A
()52 2 R E HAE RS AL,

o AR PRER Y 75 B A E S
template <typename T> // #i#ik, typename ZX4EF, T AWA, BpEA ALK
T fun(T x, Ty)
.

template <typename T1, typename T2, typename T3> // WA % /KA Kk
T3 fun(T1l x, T2 vy)
{ ...}

(1) AR K I R R4 e — R AR, g 1 EAA A SE N AT, At ke e i o5 — 175
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(2) 7 ST B PR AL, LT LU IS ROR 75 W R E SCRREL, /2 iid, JFORTEA int, float, double
SERAE TG AT A T, AR AT USSR AU

(3) KRBHGELRIES “< >7 KLk,

(4) VA IR R RS, T TR R ISR S 2 ] LUR AR ISR, donl LUZHT M B E LK.

& FiR: AR SHBRN LT MEE A KRR, 4= typename mytype, 124E B T, T1,T2,
. LEF R T — AR

& Fig: AT typename T A F class BHAX, CAVE AT E A, C++ FHAXTAEAR 69 T+
FH AT, KA FINHFHGGRETF, MAR class RAGA LA LY, 122 class T2 AL L
EXHF T, XM RAFT KA, PG RFIN—ANF 6 X4 F typename, 1T AkE L £
AR, N ZHSNRA RS KRB R class, 46 C++ FREE, —RFRAEZFF.

[WJ 14.8 BMRRECE G REISHCELTRFE S “< >7 RiLid. (ex14_temp1ate_91.cpp)}
[15'] 14.9 B pREEA): 0] LIA 2B RISHL (ex14_template_02. cpp)}
[15'] 14.10 AR REES ) = RAISH i n] IR ZRA. (ex14_template_03. cpp)}

o TEVR PR pRARINS, SETISC 2 a] LA I, i dn S RAE AL AR B SR AR (L h A
BRI BURA ™ B SCHR)

1401 BEAEBRADRD): SRS LI, B SFINEERA,  (ex14_template 04.cpp)

14.6 FRJE

Cor BR T SCRARAR PREL, 10 STRARARE. AR pR AR ISR TS S H0m] T 7 R E SRR, BRIy
ISR n] LURIEZR A A BRI SEBE P, BEAR e H B9 Rl 2R B 2 R 2 k.

£ FiR: ATEA B EE X vector A2 FF B £ string AR E.

o Kt
template <typename T>
class £ 4%
...... /] 9 7B T A AL R R A S
¥

o AU ZARINSUL:

template <typename T1l, typename T2, ...>
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‘class E A ‘
A |
T L LS Ry S ESE R |
i |

o TESRANIE SO BN, AT ARG 2L PRk, T HL2E 4 J5 Tt 224 ERIUSHL, (HAH 2N

typename

template <typename T>
KBRS Ko<T> B L (BAINK) // £ 4<T>, 4 T i@ R A typename

...... /] TP P T L A B R KA

}s

- QRGBT AR — NIRRT R, M4 JA Tt 2y E 2R BAL

template <typename T>
EH<T> E4<Tr BH L (ARG L)

...... /] BRI L AR R R R

}s

£ FIRFE L BTG EL LT AAEMAEELFNZEAS LM THEE £ 4<T>
(LIEFHIZ LG %, HRB AR Z LGN R, B AR Z LT L5, 12401 K h
WA BT E A R LS, B0, AR AL T LGSR XA L ¥

[ﬁMI4J2 B 228451 — (ex14_temp1ate_c1ass_01.cpp)}

£ FIR: BRARBEAR A, MR ECUEA R0, LM H AR LA, BiFETAEARE
2 0 AP T A R AR

o MM HIZE IS H ] LAAH B4 (L

[ﬁm14d3 BRI 2451 — (ex14_temp1ate_c1ass_02.cpp)}
[ﬁMI4J4 B2 ] = (ex14_temp1ate_c1ass_03.cpp)}
o JLAEIL:

- BEARIGIR T Cor B MRIEME, BIRARE Cor IE A, (ZEIE Cor HRICHF;

- Co+ BUH B A 0TEE, FAT 15X B FURARCT i 45

- Cor BitRARH 2, BRI LT (il RO T & 19, STL (Standard Template Library, 475
HERIAR ) B2 2 A,
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147  HLER>]

%31 14.1 BREL

() I—"1%H Real 2, XAFALHE:
o — MY float BRI x;
o — MBS REL: Real(float x);
o MM KA float Dist(float r), I HFEIXRSLER r ZEHEEE;

(b) #it44k Complex WIS, IAA JrU4k7K Real, X500 4E:
o —MFAVERY float BUAEMGL: y, Fm HEFK, kAR x FoR S
o — MBS REL: Complex(float x, float y)
o A1 pRER float Dist(float r), IHE MATX R S4ER r ZIAIEEE, RISCHR

% r JEHELK;

SEPRLA BN, AR 3 R BRI B2 Real X142 r1(x = 1.2) Fll Complex X4 z1(x = 3.14,

y = -2.78), Hilid Real BMFEEITHE rl S5 r = 2.24 ZEIMEEE, U z1 5r = 2.24 2
(B AR S, FE Bt DR 25 . (BP LA hwld_e1l. cpp)

% 14.2 2l pRAL
(@) BEIT48 Integer B2, FTRBEL, XK
o —AMEYIR int B x;
o AL S R, T IRCEBVAME: x = 0
o —NMHFEZSIME AL Integer(int x);
o ZfiffE % 01 pREL Display();
(b) ¥it44k Rational MIRAZE, FnA BEL LIAH T4k /K Integer, X N2RAFE:
o —MpIH unsigned int RO y, REIBE, AR x R+
o —AHIEZS MG R M TIRCEBIME: x = 0, v = 1;
o NSRS Rational (int x, int y);
o LA REL Display (), LA x/y e A #REL, W 2/3, -3/4;
(o) W44~ Complex [URAZE, FNIEIIE R, IAA T 4kK Integer, XM MFE:
o — LRI int BRI y, IRRERR, 48K x AR
o MARWIESMIE KA, T IRERIME: x = y = 0
o —MFES IS KE: Complex(int x, int y);
o A BB Display (), it 2R, 4 2-31;
PR =N, IR R R I QA x = 9/19 FIE A z = 3-8i, Ifi#id Integer
KIFEEAE R i x A z. (BUFEL4% hwld_02.cpp)

%3] 14.3 FAEREL

o WAMRIHY double BUHEALLL: x, y, 73 AR AN B AL BRI ALAR;
o —MIHIESHIMITE HKE: Point(double x, double y);
o N5 KR%L double dist(const Point &), iR |81 Y Rij A 524 5 s A HE 55
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(b) WK Point3D B, FoR =4E=s Al AY— >, XA A HE:
o = MMRIPB double BN GL: x, y, z, ERAAYALDR;
o —NESMIH L K%L Point3D(double x, double y, double z);
o N5 K%L double dist(const Point3D &), i [H] i 5 45 & s B
(c) & XAt K% double mydist(typename T1, typename T2),{fiHFEA] LITHE B Point2D
XT 4 2 [RI AR 25, drT LITHE A Point3D X4 2 (Al (A E.
S B A AR KL, R ERBCh I B A1(1.2,3.4), A2(5.6,7.8) i
B1(1.2,3.4,5.6),B2(9.8,7.6,5.4), H AR R mydist it AL, A2 Z IR ESFI B,
B2 Z[H]AIIE . (FEIFH4% hwld_03.cpp)

A3 14.4 B, FIRHCRSEIE Complex 28, Fn L, XA AIE:

o MARIPBRIEIE O : real 1 imag, 73| Z s SEERHIRERR (R SE B [H));

— MRS R g, TR % 0, RISEHFRIEHAR S o
— IS IR 1 PR BT Complex (T real, T imag), $85E SEHFANREHS;

% 51 PR double Magnitude(), 11448 Bk

DL e T B AR N5 2 Complex<T> operator+ (const Complex<T> &);
o A 51 pR%L void Display(), fEbrwm Ll — A%, 2431, 4-51.

SEPX AN, BERAEISINRE SUIA 51 BREL (R sRASR D) | 78 sR b i

(1) ESLHDHRGERILEE 21 = 2.1+45.31 fl z2 = 1.9-2.31, it58 z1 + z2 JHAEIK;
2) EXWANERIE R a1 = 2451 fla2 = 1-2i, HH al + a2 MK,

(FEJFHL4, hwld_o4. cpp)

£ Fi8: Co+ ARBEE K complex # 2 LT complex A £ & A8 %35 H

%31 14.5 GEFET, 0 FBARCSE BB s HE Pk, (A5 KGR OBURS B SR IEARIE . (R Y
44 hwld_e5.cpp)

%3] 14.6 MG R, AL PR AR Strassen Byds, (A5 FOXFRE R0 | BOREEE | OUKS BE SR G TEAD
G . (FEFH4% hwld_06. cpp)



BT XHRSEEHEAER

AU N
o MRS SRR 5
o SRR RS SRR
o SCMFBEE: SORICIRS kil S fF
o HHH MM ABRIEIZTAT << M >>

15.1 H AR

(1) 1E Co+ o, FTA I A S #E A W™ AR
(2) F A B FLT, B input

(3) fav bt BdEAFEFF I, B output

(4) BARIZIIr s MREFRIT &R

15.2 SRR S SRR B

o C++ 1/0 FEHE LIRS

R4 YEH Sk
ios e SN iostream
istream 30 FH A i R A A AR R R iostream

ostream T8 R A M A R At o o Y 3
iostream T8 FH 5 Ay o A e A R s

ifstream W ASCHEIR S fstream
ofstream B SRS
fstream PN TR e & BTN

istrstream HATFAFHRIRIE strstream
ostrstream i FAFER RS
strstream  fi AR FAF R R

o HUMFURKF

122
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/ios\

istream ostream
ifstream iostream ofstream
fstream
o MR (Fhnsk 3t #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 SUPFRATRIEAERE (02 AN

/] HFXHRAFE Fstrm SRE B L4 fname
‘fstr‘m.close() /] FALEIARAT S fstrm gpE 69 4
fstrm.is_open() /] MR T QRA AT (LARKA)

&

(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




- 124 -

SR SCPR S A

NN NN W N =

15.4

(1) iy Adi ity O TE ios ZEHE LY

2) PLEJrmTUAAH, |7 B&FF, 40 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"); // VA&RH 7 XATH
ofstrm.open("fname2", ios::out); // 45E 4T X
fstrm.open("fname3", ios::out|ios::app); // AT X

PRGSO SRS RS

o SUARSCHFRAE

N N O I S

[«) NV, WV SN SV SR

(1) ARG <<

(2) SCARSCRIEE: >> 5 getline

(3) FAVEAAE cin A1 cout Y, B AT LARIFER A F SO x4
/] B IE NI A

fstream fstrm("fname.txt", ios::out);

fstrm << "Hello Math!" << endl;

fstrm << "This is an example” << endl;
fstrm.close();

/] M A P B IR

char strl[20], str2[20];

fstream fstrm("fname.txt", ios::in);

fstrm >> strl; // BBl EAE A N gE R
fstrm.getline(str2, 12); // TR getline I —%AT
fstrm.close();

[15!] 15.1 SCPF: SCAR SIS, (ex15_fstream_txt_91/92.cpp)]

o ISR

(1) X RIS <<, >> 5 getline EIRAE LW
) G: {fif%Z ostream B BREL write
(3) TE: K istream MIEL R FREL read

‘write(const char* buf, int n);
‘r‘ead(char‘* buf, int n); // buf G AHFF—EAFHER, n ZEFFHTHK ‘
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1| R % write(buf,50); i
2| // % buf FrigEapsbifiiaed 50 ANFH 69 NETR bSO S 2R F AT RIRE LA .|
3 | XHFHA S read(buf,30);
4| /] WIS RITRIR AT, EAN 30 AT (RELMHLER) , AL buf FiiE@i AA |
A, |
[15'] 15.2 X bl Sc s . (exlS_fstream_bin.cpp)}

15.5 RahsgkBCce 5%

FETES SR, A7 7 B ELAE BB SO A A RAR IR TS, Sl 200 SRR TS Fa 41 e (6 211%
Ak, RGP TR R4
o XM ALE: RAGHE RS L 2T, U kAL B 0.
o WEIIFEEFIINIE: M KA seekg, PREUFALY

‘istr‘eam & seekg(int offset, int mode); ‘

> NS of Fset FRFEG
> 5 A28 mode RS G R AT B B, A LUT =Rk
(1) ios::beg — ¥ A EAEE EN B offset FE1T4L, offset T 0 MAFE STk, ZEBLRE AL
T, offset HigRIEMEL
(2) ios::cur — FEBLIEOLT, offset BN R R e 48 £ A Y 1 A7 B 8 SOk 5 ) #5 3))
offset MY, N IEBRRWEELAR T MY RO E B SR E 5 of fset NF19, Jy 0 WA
3.
(3) ios::end — ¥ UIEHRENE A B SUHFLE RAERTY |offset| (offset BYZEXHE) Fiv k. it
I offset HiEE 0 BCH 7%k
o WHE /B HEFTHINLE: MG pREL seekp, BREUREEL N

‘ostream & seekp(int offset, int mode);

> SRS L seekg —FE.
o RECYRT LS Fa 5T HARS &

- \

int tellg(); // Ewikdsitia
int tellp(); // B BHAEE |

\

W ARG A R AL B LR, KRG R tellg R LAk 4540912 B, B T SR BOLHEKE.

1 | fstrm.seekg(@,ios::end); // ZEALiEIRA 2| AFE
2 | length = fstrm.tellg(); // XK E = length + 1

http://math.ecnu.edu.cn/~jypan
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15.6 H#K << fl >>

1O ARUEZEZP T << R >> PRAT TR 500 i 1 R AERA, S AR A T T T LRy, I
WREH << A1 >> BEATARN XS Gk AT, T B0 X s AT A T B A

1 |[Rational a(1,2);
2| cout << a << endl; // FEHR << FHEFEI

o i HARGFOR UL WA F 2% << Al >>

[WJ 15.3 SCPF: Hak << Al >> (exlS_over‘load.cpp)}

R EWEAUET I, IR T FRVFZIs BAT AT LIS 2R Z A, 4

1 cout << a << b << endl;

WRIGIBFNAY, %R EXF N T

1| ((cout << a) << b) << endl;

IR cout << aRBEIMAZE—GIH, WIAGEVE A ZAE, IIER] (cout << a) << b st
XFHMNGHEEREH LA
> HAERL JERL R EREL U R, s BAE 28 R L B R AT R
> EEE T, B—ESES I H (F T EEN, TSR 51 H);
> A << B, 5B T AMES M E R G G0E BT 2 AT RR);
> FEEER << Al >> B, REJRS AL E L it 4.

15.7  EWLE:>]

%31 151 FSCRR O U8 T R A1 6 x 6 BIHIRE A, HITER K [0, 1] Z B OBUR L%k
(@) W HARHERFIE UE AR —ASOR S fout. txt HY
(b) B HE AR —A —# S fout. dat H;
() MUt fout. dat HHSEIRGHT 12 M4t OBURSEE) , A —1> 2 x 6 FJEIE B, I8 B %475 .
(FFH4 hwls_01.cpp)

%31 15.2 EERERSENHEHIBELT << MEABER >, fkgh: a+bi, {0: 3+41i, 5-6i.
(PP HL44 hwl5_02. cpp)
%3] 153 Wit A PolyInt M2, FR BRI (K RBOEED , HL4E:
o —/>int BRI A int n, FRZIRAIREL
o /> int BUBHEERMA: int * a, RS RE, B

p(x) = ag + a1x + agx® + -+ - + apa”,

Horr a 810 R0 5 [ao, a1, . . ., a,] BIE ML
o MBS REL: PolyInt (), HTERIEZHA p(z) =0, Bl n = 8, a[e] = o
F/R: AR PR new S5 BB A5 )
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o W —MESMIIE KL PolyInt(int n), HITRIEREAEEN 0 1Y n IRZ I,
o HHANES AT %L PolyInt(int n, int a[]);
o DI 5 RO B HIR(EI2554F “=”: PolyInt & operator=(const PolyInt & p);
o DU B0 FE BB HAT ()7, R 2L & A {H:
int operator()(const int x)
(W p(x) =1+ 2z + 423, W p(2) = 37.)
o DUAERG BB S B AT <<, Wp(x) = 1+ 22 + 423 Fyii ol [1,2,0,4],
friend ostream & operator<<(ostream &, const PolyInt &)
o fi ARG RO S B A 3 R B R SRes 5
PolyInt operator*(const PolyInt & p, const PolyInt & q)
o Hrigpkikl: ~PolyInt (), B new HIIAUATFfH =S [H].
T, FEAE T R B P IAIANZE: QIEE R BT p(r) = 1+ 22 4 4% Fl ¢(z) = 2 —
4a? — 323 + 25, 15 p(x) Fl q(x) IR s(z) = p(x)q(x), HAEBERE LR p(z), ¢(x), s(z) L)
p(2) Al 5(2) (B p(z) Ml s(z) 76 2 = 2 ZLAIMH).
(FEFHL44 hwl5_03. cpp)

%31 154 J/NEEY: H0E N AS I (4 58\ namelist.oce ), SERENLIIE N3 =42, SR )5
BERLANIR N2 A 552 S e AL N1 A>—25%, Hofh N3 > N2 > N1, H N3+ N2+N1 < N.
MEFET, MBI ARTA SR AL, SR AR 10 > =554, 5 A~ 48%, 1 —4%%,
FEH R A . (RS IR R 2, 7 HA hwl5_04. cpp. #n: ATLIA string[N] 5447
fitili 22 5)

%31 15.5 Wit 8 Vector 25, FoR—4E50AH, X E0045:

o FAVEEERIG int n, FRE K, VA SRR float * px, 48 [ B4 B iudik;
o —NHIES IS L Vector(int n, float x[]);
(FErR: TEA TS BRECT FH new X4 B f7fit 2 1))
o HABHLT “<<”, P Vector XL ARSI, W “[1.1, 1.2, 1.3]%
o Mt pREL: ~Vector (), B4 1S sREH B new FRTEAAEAE =S ().
SEPR TS, IR E R BT INR: A8 Vector XP4: x=[1.1, 1.2, 1.3], e
“cout << x”Hith. (FEFHUA hwl5_05. cpp)
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AV %
o BB

Vs os TR I ko
> RIS
> ARG R
o BMk: AT HAMIIRE
o RS Vilnl A T i ik

FRAER Crr HEANEETS AR
(1) BT R4 Cor FEFBOHEAMOF, AR | Blndei | 45055,
(2) Co+ bRt AR A B, I TRCATR . FATH AL SCPFERAE L AU A th 2.
(3) PriERAR A SRR AR ATk, T H R 45

16.1 STL hdiEiit)s:

C++ STL (Standard Template Library) J&—EHIREHR KN Cr+ B, FEHAE T LAY 38 PR S R
M PR, 3% BEA AR SRS pR 3T LS 2 R AN H B 454 g i, BEER . BAAIAE) RSk
GnfdA L HEF . R EIRS).
o STL = K#Z%L411f
o ##% (Containers) : FRAFHEE 19 —Fh B A (B2 , ania) &, 5%
o ik (Algorichms) : XJHHE I & FEAE (B R KD , Adi A, HEP, 8 R5E
o EARER (iterators) : Vil ZEAFH OB 10 Jr ik, YE IR RIFH T

16.2 %%

Cor+ LRI 25 25, GRS FIAS i Be A
o JFF7Eas (WHRFFSI4 4%, Sequential Containers) : FZIUT (W) BEJZ 1 BUZ AR Z 1) FAEEUE, & WA
B, wERAE.

F16.1. F IR E

array ‘ B, KEARRAE

128



16.2 7t -129 -
vector | AT KRR, PR ER T A BB
deque | 5 vector L), FVFYERHTTE AR T A SR H
list | X, TR AL A SR
forward_list ‘ 5 list 25, H2 R m i, HEgi— D07 miilnl
string | PR, 5 vector KUl (EAERAIZ AT

£ 3R RAFeG SN BRI R E T, Mk E IR BN A8 B A E S,

o UN[RII T 25 A s B
- array: B, KEERE, ATREE ViR i e e R

obj | obj | obj | obj | obj | obj

[ K TR I |
- vector: KRR R, 10 K RELE B Ja T s i e I B 5k

{

obj | obj | obj | obj | obj new

(K R |
- deque: 5 vector ZEfl, {H AT 7ERG K 7S sl Aot

{ {

new

obj | obj [ obj | obj new

rtT Tt

- list: XU FER, AITEAE A B ARG, (B R — e R SR n— o BRI U6 Ui
[i]

obj obj

s

Eg
A
\

22 i
0b]<_<_0bl<_

- forward_list: HinlfEk, 5 list 250, {H H B 7 10]

new new

A 4
e —>—1’—> —>)

0K obj M obj obj

obj al

o KIXAAR (Associative Containers) : FZHETF 77 X AFAEEDE, st M —FE, JrEE %K.



- 130 - FAoNUE AR

FT162. T RKEE

set | PP T PR T IR B, 78 AR 2 1 St 7481
unordered_set | 5 set Hfl, EHAEEARN Hash (EHET

map |l R AT T 2, MR O M
unordered_map 5 map 25, HiE “H” 1Y Hash (HHEF

multiset | 5 set R, (HLAVAFAEAIR OB

unordered_multiset | 5 unordered_set 2, {H i AE7EAH R I BHE

5 map 5L, (HARZER “HE” ME—

multimap

unordered _multimap | 55 unordered_map 250, (HANER “H” ME—

o ZEAMIEMLAY (Associative adapters) : T 257 FIOCIR 725 25 1) AR Fh, 3G hn—LLRE5k ) RE

K163, AR iR

stack | B, BTG (LIFO) Jr st {7 i Heds
queue | B, GG (FIFO) Jr st itk
priority_queue | BAFI, {HAEMIERTE R BRI

o AR, A I ESAE AR SFIPERE, AR 8937, ST ] DUREAS [R] 540 13
SRR,

[ﬁll 16.1 7882401 vector Fil 1ist MEREFAR. (ele_vector_list_comp.cpp)}

16.3 5k

ik Algorithms: XFTAEFIEAT IR FHERAE, WHA, IBR, HEF, 2rdk, SObe s, il hoR i ek 4.

R 164, wIeHE ik

find | A
fFind_if | AURAEER
reverse ‘ S %




16.3 Hik 131 -

remove_if ‘ﬂ%ﬁ% A o A ) S
transform | R 45 Y 5 R T A
7E: A2 A B Em A algorithm sk A

STL EiEREH

o (NS i, I etks. STL Skt &2 R A4, Y/ A, (EAS A2 e 2 48 5 N .
o PEREMLAL. STL Bkl i &k m BT, REW 7oA B RS . ditas AL R (R 45, 2
HEE SR

o JH/EETR. STL %;/il_ﬁﬁ/%m;%mja/'\ AEAAAE BRI, QOO ER A ()0 A R A e
TREE

o nJYEPLY. fRIER STL Bk AR T 5 T B AN 4Ed, Rl e BN A E .

begin() | BEJFAZEALR

end() | B

size() \JBIEI Froc &AL
capacity() ‘ R YRS

empty() | SR K
max_size() | &I HAIRAL
front() ‘ R —ATuE M5 H
back() | RS — AT

push_back() | 7ERFIIEHAI—1TE %
pop_back() | BiiF AR HIIILE
clear() | BHBIFHILE, FHAAEN 0

resize() | BUESRTHM K
at() | MEIREIIIER, ST

assign() | JIBCRBHIREAE WA

insert() | fESSEMIGIEITA— RS ITTR
erase() ‘ Bih— PRl — BT R
ST L H

swap ()
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data() | I T R PR
sort() ‘ XL R A THE T

> X BANE R Bk

> IR A AR A X LE g,

> AR AAE T E, 1 H AR AR H &, nTCRRA;
> PLSEiH vector I string.

16.4 51023

o LAY (Iterators) , Vil 25 an HAR I 125, LLUnFE %t
(1) B s EOE, w2t kU
(2) EAARRE SRR Z R,
> S2br b, A e — Mz AR
> AR ETERAAS B, AR A s
> A DR B O SR

162 A, Bk, B

(ele_iterator.cpp)}




Mz A C++11 F4FMH

Al

&

C++11 9k

PIER2ER: long long, charlé_t, char32_t%5
BARRAHES: auto, decltype, typeid

R #FIAX: constexpr

HETFEE for T

BIHEFG4EN: shared_ptr, weak_ptr, unique_ptr
ZEH8%t: nullptr

Lambda k3

AIPHTEBAE 0L Y sizeof

BEMLEREZE: random

IE]J%: chrono

WIRS 3R KeG5

PB4 vector<vector<int>> x; HHHY >> AP A E R 4 ALE.
RIEON 44 using

R SEL

P it R ZAEAE, ARRA I, BRIAKA I PR Y (default)
PRACHT A L HE T final, override

B Zses: array, forward_list

T4 4n

JGH: tuple

NAESS:"

HEG I, R Al

AT B 5 RS

AR5

FEIR: ZEAARAEETARL Ce+11 4704,

A2 CY C++

CIBFRR 1B X RINRES, HAtRA:

o CiEHEWATIH.
e CIEG A const Fll constexpr, Al i 2 SL Y.
o CIiE A REER.
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CIEZ A new, delete, ZfUH malloc, free.

CifF A bool, {H C99 Fr#fEGI AT _Bool, 8 AKX stdbool.h (iZk X424 bool).
SRRV NI A —FE: (R RBLAH) REX

SER RN AT — LB IX ).

A3 HAh
A3.1 BrEER
Wt RE 2 USE_MATH_DEFINES AJ LS L F s &

#define M_E 2.71828182845904523536
#define M_LOG2E 1.44269504088896340736
#define M_LOG1OE ©.434294481903251827651
#define M_LN2 0.693147180559945309417
#define M_LN10 2.30258509299404568402
#define M_PI 3.14159265358979323846
#define M_PI_2 1.57079632679489661923
#define M_PI_4 0.785398163397448309616
#define M_1_PI 0.318309886183790671538
#define M_2_PI 0.636619772367581343076
#define M_2_SQRTPI 1.12837916709551257390
#define M_SQRT2 1.41421356237309504880
#define M_SQRT1_2 0.707106781186547524401
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