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kinclude <iostreams

int mainf()

1
std:;oout <« "Hello, World!'" == std::endl:
return 0;

}

R REEEXERN — N PNEFFR A Hello, world! 2. REXAPEFREDN, BHE, T
T B2 AR & R i BT 8] R AR T BN LSRR RNET — T e X MEF SRS
& - B Hello, world!, — DB bR HEBERERE LR —E DO . R RN,
AL DL TR C++MARI KT, o LB RIS http/iwww.accelerated
cpp.com.

HF B, XAEFLRBREAN. SRS it g — M EEEE R B ERE, i
2B B RER R A B FAES B REE RO ERB RS LI EHTE.
AN, AT T MR R — DR AR RS RA RIS KPR B Z SN Crr il
., ATiHRMNMAEREREA, iEBIIETRMmX P ERE,

0.1 ¥

BIF & —iT2:
T e pd AT T o 35

FRIF R BIEBNITS, DENFATEHNERG —HREMRRTER. FiERi
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0.2 #include 8%

CH+PHNFEEEXTR, fllnmA/Mmd, HARTESHO, TREEEREN S, X
P EANZREEN—RABSHONFEN CH+BFREARTHI, HE, FEERAGRE
FEN, FRATL B R E RATE B A F R AL ER 7 At R

Finclude IHA4BARXFH—f TR, - BREMERFHITL. ARIIOREFH, BT
FIRIPREES N ERMAM L. RIEYT FEOEREREAE.

#include <icstreams

ZFF iostream R AXIFECAL AN 37, Al B A REHPLF B BB AT
T iostream tH Bl fE#include 844, MEBRES (<) HFHile, FLULEHAR C++Erb
WLt

CH+EFHESCRYFF R & IR RN R L XM 4, BEETCHBAME X TE AL B4
FRAATN. RS TREELXHZ R, BFEET UMERMEXMEMRIAThEE T —RIFS
FEEZXROENEH, ZAGFEBTMHELERBNEE.

0.3 F %] main

#% (function) 2 —BRE RIS, BRI 0T LABR R EEERENETT.
| C++EF LA E -84 main BBE. BRNFEK CH+EBBITERTFH, EREHE
AX A BB WA RATHIF K.

main F HEIE B —AMEHRE OB AR LR, JHFERA LIS MRS TIET R
FHFRRY: EAEAHERERERFETHRE. Bk, &IA

int maint)

F B RBITEX T —A %K main, EEHEREN int HRE. EX8, nt BBOESTH
SRR BN A . main BFEMESEETREAGESTERIINSE. EXTHHEIE
T, main HEFEEFEYE, HABESHBREEARA. £§104 PEINHEFEE main AR
SR,

04 IFES

BEE FIAUIES, ERII4REE AT main REE X . 7E main HEP, HFHEWRE
= IR SR EREA

int maini}

{ ;I EHYES
¢ /R AL
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SR, EEfZARFEURRETH 18-

MBATFEEAEEF BN, WRERFESTHAEREL RN, BaHERRE
4 B X e ) A B 40 S IRV SR 0T E 41D

0.5 (ERMREEHRITHE

S NS -KIERRIT TRFRERIE.
atd: :cout =< "Hello, World!" == std:rendi:

X FABRIE S48 A T bRV A% B B A << K48 Hello, world! S E[brtERIHR T, REES
AT std:endl B9{H .

LFRC BN std B TN EHRE—D LN sid MBS EB—EKS. 2T 22—
ELRIES: FREFER std kA FHahEE X NERK. Piin, fRfELCH jostream E X
T ZHR cout F endl, XL TR L BRI stdcout AT std:endl.

L% stducout TShRMERIRE, SRAERIBRERE Cr+ LU AT HENE R HE T
H, A O08ERLGHEFH— T C++20Y, EEFETNRNE, RAFHESTEF
- AFUIBEREE, T stducout BIERTXNMEO. EXHNREFHRET, 52 std:cout
h R S IR AR AR B BT L

AT A stdendl AE N LFIBMHIEAITHE R, MREFRFESEESH@ML, BFX
s RS EFH— TP B,

0.6 E[EER]
WBE] (return) &), {HW

return 0;

St H MR A B 2R R AT, S —ME R EA A XA REBER, BEEHR
7F return F4F 5208 (EFIPA 0). REE 2L MR AR [EEA—F . B main
FMT S, RERRE int, B man FEREMEHRFRZ CH+EBAEH. Fk, main FHHH
¥ return BN R A S —NEEEMRIER, XMREX SR REEES L.

WAR, BATETERSELEMIE LEEMEERET, IENEFTRSFEZEFM retum
Ea). R R EE URE T RSB E—MEE R ENE, BABRPHEE reun EHL
3 6] — -~ E 2 2R B .




4 $ 0¥

0.7 —ERIRANNUE

EPMEFERTHNE Cr+ PRI RIS REXAERE. MEFBHERLRE,
BAVSH X LS AT B R RITR, (B2, TEXBERITA S BN REEMMETYIPH
TH.

FEARLSUR BB/ FEEFYRTER . SHIFE MR, RN GH s A7
B p R, BEHAREGRAEERS, BESPMEFRRATTEIRE. Fl, 3+4
R—AFER, EFENSRET, ENMEHHERRHEM. @

atd:coutes<"Hello, world!'z=std:endl

HE - PMAEGEEAMEIER, ©2 Hello,world! B FRuE Ry H M H o855 MET1T.

FRAVETHBEENZEY, BASNEFRBEUASMBAEN. ERNM
Hello,world!BARH, BN << S RIEE®. std:cout. "Hello,world!"f std::endl Ul R 4.

S RAeESHAEH MR, DUEERMN&#H —BiiedsR, B, AEHEERE, BE
R E SRS BB S WA ERE. BEANMRERT YRR ERNRE.
1 HKAGEE ST LW, PN, BOEBESEXT int REL—FRRPER, XMHEYLRD

BEM., FESENT std:ostream R NRE T HTHAMHPRR. ERIINEFEF, std:cout

25 Rk B std:sostreams

EH << BTHMRESR, RTORNFERTH M << EFR=NERAE. hitasX
PER? BEE. <«<REEASH. AERMERE, WR<«FER—NEEAPHR TR LEK
Wik, WA —P<FFUNKAREBERARTHEEZHERR, TN TENGRERNE
FHRTEELHRER . ERINGFFP, B <<BEFIERIESRE Hello,world”. /#
Ve ¥R std::cout; B~ A <<iE E T HA BVERUR std:ednl, ZLBE{ESLE std::cour<<"Hello,world!".
MR AEEREWEEFRRERZ AKXR, BRNKSED, ZRHEEAFNHT

(etd::coul << "Bello,world!") << std::endl

B o< fIIT HERAT EHEEECER., B—M<<PIEH#FHE stdi:cout, T std:cout
HIR B std::ostream. TG BRABE - FRHEHER, RIEAES 102 PHATHRF T
HE R, R R, <o ENARESNETE B ARERFETRY
dih, CREEH AT AERER.

B, B <<IERERRE P RIER, ©2PEREN sd:ostream B std::cout;
i BB R stdendl, stdzend! & — 1 ¥SHNE (manipulator), FEHIBRRICEIERZ: W
Sim— AR E BN, BARNKTUREERMRT . AR FREIM P RESS
B, IRATLREE T MR R IR A ] WIR<< T BREREIRER std::ostream,
i e E— A Edi, T4 << W% Y MIAT I B2 AT I8 ERShE, Rt Ea& Pl
FENEGR, 5 sidendl T E, RIOATEESIERS R LGHTAIEMAT.



F4& 2 C++ 5

Kk, #NFREAENER stdocout, WAL, 1EAHEER, EbSE Hello,world!
BN A EREHIT. SBNERERXFHRERT 195, iRHKRILEREGH
WERTXMRBEE—XEAEMN, EARAIOOTEI1ERRGER.

LEMMERBRERFN 52, AEEXI—HaPENMBFEFTENN. C++E LA ME
RI{ER, XD ERS, B3 7 HF B,

HBIBRRNSE -HERARELZFTRE, EMRNNAERINIE, FFTREZE—MAKEZ
FRIIES . AT AN std KIZ F TR 2 X T B ERTE 2K, EZFEema LU
@RI A O X R AR T —iTRERATERE REFIREE X std XA EK. &
BAHE R — A srAEEE AT E L BFRET, RAILAURHREERNIA 2R B ER: #ln,
std::cout 275 cout BETER K std % FEEHE XK.

2% stdicout & -AMRERE. SHEHTEBER. B EEAHAERAR BN ---
WA R —A GRATEERBEN) ERENEK, R stdcount T, XMERE—THBN std
12 2200, A BB — D 2R, XA B IR REE £ 1 & B R b e 3R . TR, std:cout
FoR “fF (BTafiED fEREE std FHIAAER cout 7

HEE AR —HERE, main BIREE RS MREHEERE) FH50E—MERE.
TEIXRE — AR AR, BATTREALSHEAELE KAKNE, BE/LF=RE—1%&
TIFTRE H R B #H X B -

0.8 /Mg

REBINBEHEFEBER, BREX 2T, BICRESRTRERMAE. £XE. &
fARE— e — FRAITABIAES, FEitt, ES48F FRIRZH, S ENERE R E
HIP -

T HEREIXABH, EX—F (LURERTE 16 BELSMIG - BRI
Ak gy <ONEET BB BRES R BNNNE . MRRHERY BT EXTRA
A, EENHOEERE —TEEMN/AG, BTN RTINS A TE & ER A E K%
AR

ey, Co+RFEERE MM, HEtRE, SREN bAHSRF S RE K
0%, BN BAFAZAR. D5, FAT (BRERGHRENEFK—THEE T T A
AR BER—FMERES, WIVEHFREAENEHE X . BFRZaRFHEAMERD
FHfpeLinE (R BEETHEE. —Bki, BAINBSREEFOEETE.

LU F = AL A pg B B B

FRHEHEHER RYGISHEEMFER; DrTE1T

#include %K AT MR — 1T I (ERERSL

IR ST UBRF A RE: SR THTHIITR
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AR RAEET B AR EESETHE MRS B LB 1T.

PR0E LT BER G+ BLE X SRR S0 BIR1E . Co+ B RHPRAMEE. BROESHRM
FIREER, 0im; ENERETZARIZER, i1 std:cout.

B R — X ZREEE-BREAR. XOGHEENEHRRER N sd NEFT
6] s

FHAPHBRAIVSS () FHRTEER TS §MERPEEERO NS HR
EEFFH—iTd. NRTFHEEERYTHNFRHEBRERFL O BEY, BAEINsRE
RS X .

\n AT

\t KRR

\b B

\" BAHRIXATF S UEELTEA— B AREE SELRBRSERTT

1\ BB EHERPN ‘BE-HPEN, HXEFFHEERN 3T (§1.2)

Y R HEE M, BART LR T RNFAFAESEFTRER

7£ § 102 F0 § A2.13 PERITATEHREEREH — P HITR.

UL C++BEFFRNE —NERELIAE —MENRME L. SRR
b U AR, TR AT A S Ainclude F54 R IH X B Z IR . SRS MEFRRIE X B,
A AR A8 S 3k S R BT 2 FR 2 T 4R B #nclude 384 . <iostream> 3k & X T A/
fH LR

EE% (main): N C+EFEHLAE X BHERE X424 man HEH, IME
¥rig [ — int HKEFE. REFREHETHEA main BBCRIZITEF . main RBUREIERN 0 K
CREIEIT RS BEHEAR 0 Wk R —RiRE, REOLALE RS —KH return &4,
T HE RN RGBT retum B4 . {2 main ELEEEHK: 2 EHERERER; MRREX
PERDE, SIESRSEETIER 0. REM, BAEREMZITFHRAE main REHIAREH—
Y SUACIERCT]: o) SaeE

HESSS: 7 CHERT, XEHFSIAFHHNRSRREEN. RINEFREN
RIS R ST 2 T A AT U EERE N, BinENEE T ENSRE—1,
WARFBRREAGRS R UETERBNSEHER.

HHARESPHELERB £ EBARE ~£ER, CERFERTHZEITHRBER R
SRR AR AT X A, S ERH N R RSE -£EN, RINELHABLESRELEE.
#E— %SRRI 648 B 2 W\ B BB A R T — PR RS

MR —ABEAKGERBE A4S, BXSARERME—KED. ERRITRED TR
ARWER, THREENGRE A, BEXRTREN: A8 TEEARESE—RTEN,
X BRI HEAERR

a3 std:cout<<e BT AIE ¢ HWE S IHFHEMBR T, RAXMHEaTERE



Fis % 3 Crt

A ostream [ std::cout BAE N ERIGE RE, XERNIA LU TEANBBERET .
iR

0-0 ZRiIFEHIZAT Hello, world B2 FF .
0-1 THRHFREIEMITaR?

3 0+ 4
0-2 HFE—DERF, FedsiTHad:
This ("] 1 a guote , and thig (%) ig a backlash.

0-3 FHPHEBE"WCRR —DAKPHIES: ARK C++ERUARKNERERHRN.
ERFSERPEE—T . FEREERLERIFRMFN.

0-4 HG MR, 317 L Hello,world ! 72 FFE N IX-TEF I

0-5 THHEFE-—THIHEFS? HLHEA.

#include <lostreams=
int main{) std::cout <=« "llelleo, world!" << std::eondl;

0-6 THHEFRE —ITHRIWNEFS? HHEA.

#include <iostreams
int main() {{{{{{ std::cout << "Hello, world!" << std::endl; }}}}}}

0-7 AT HEHKXPFEFR?

#include <iostreams>
int maini)
d
IR RE—ANERE, BARTIMERT /1~ R BRI E R,
B E &% T JLITHIVaE -/
otd::cout << "Does this work?" << std::endl;
return 0;

finclude <liostreams

int maint)

{
XA, BRI T LTS
F/TEIRE, BAMEART /oA,

{7 F = o SR R R SE A
std::cout << "Does this work?" << std;;:;endl;
return 0;

}

09 BEMFEIERFEGA
0-10 EE Hello,worldH2FF, itEFRHPE M AFHIE S AT BT
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1 15 |

TEE 0 EFRITEARB N T —MEAANER, BAEMER, R T C+H+ITS
BABE: ER. R fFRE. BFFNR. ®EA. B, FHEEEELU RN,
EX—FH, RNSEENEARSHME, SERFRERAGRUNRELEF. IR
., BIBNESFEFH. ZEANMGL, WEHRNES TEEIXTHRARN C++18 string R
R, FETHEFEFRERNLN, ENEZATERTRINBES 2 SR ZAEAEBISEH.

1.1 WA

— BRIl PR CE, HAEFE LT Bt REA . fiin, RT3 48 Hello,world!
BRI —MEER AW “hello”:

fABREA AR R, KX ARERE
kinclude <ipgstreams
#include «<string:>

int maini}
1

fBEABMNEES
std: :cout <= "Please enter your first name: ";
/R
std: :string name; ¢/ BNFE name
std::cin »> name; // EZFEDH name
/ FRHRR XS A PR E
artd: rocout << "Helloa, " << name << "' << std::endl;
return 0O:

)
ERNNEITEFNNE, CadEntiy L.

Please enter your first neme
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MBERAMEL AR, B, RIGAT
Valadimir

EFsaih:

Hello, Valadimir!

IRMNBEBERETHAW. ATEABA, RINVGAERA VA RTHE . MR
AR TEE - NRE SRS, RUE T EHF N — B RARBRNFEE.
RN RFE BHX AABRETRN, B, CRITEE §3.2.2 #1 § 10.6.1 FHERGIF,
HHHR A RS RARIK.

WERINMEGH - 1EE, RIMKESHRERENZAE M2 HERETK, URR
188 B AR MR . R R R AR B KE R &k REFBEE oy (8 0 A1 50
P AR B A L BB ARSI AN R Rl & iR R SR R BHA B T R AR ——BR IR RF IR
B EZHBRT SR IBATEELERF P B HAHLE

XA T, REIMERESEN name, TRHEHRE stdostring. EMWIEAIE §0.5 A
§0.7 FEFGIR, RAEH std: kT, BIRFTHALR string BEFFEER—#82, WA
EOE ST EREEN—4. BREESS 48, sdostng 7 THEKXHA Y
<sifing>fIFRAE 3o, BULERFPRAMIN T — &M #inciude T

AN, B—4EY

std: :cout <<'"Please enter your flrst name: ";

HRATRUENIZEBRBN T CRH—MERRERAPMALES . EXF£ENT, RER
B AR TR MM stdzend] BIERIRR . EARNMEEEA sduendl, FFUETFER
HEERTE B2 EHASFREN—T. #HE, —Beft TG, TEHRSSFER—
AT R

F—%i5H)

std::string name; ;52 3R name

B4y, TEXTRAME N name SR, CHXHE sidstring. BXA X HHRE
— AN REAN, BTUER name 2—ARBER, HRER, BREREERESEHRNETE
FEAN. —BRSETEETY) 7 TR name A EHIR, RFXAERFELAHNEBART
WA RARYATEMARS. RESREEFRNAETHER AZEMN RN —MERKE.

B A 2E o B R B i A e 0 —— % T IR R Bt SR UE, 82 D Bt R T SL BRI HRF 69
o MREAENLT —AN4% K4 name 5 string BE (A48, BRER, BRI NER
pame R I IFRAH string Fr i IBT G 31k .

X e f o i — A R B0 AL string. AT E X —4 string RRKINRRDEN CHAT T
B BT, X EEY, HEEE RS~ string M REEE —MHAE. RODPEEFR,



10 1%

EOE—PF AR, BT SERE—ARRNE. RBANEEZHEMEE,. B4,
FE—HHENRFEEFRRES SR EAM T, RINMNEXBNEFREFRATERSH.
EXT name TR G, BATF T UBATUAFHGEA] T -

gtd::cin =» name; /iR nane

IXFF A1 stdzcin PEIAKHE AR R name P . BRI HIEE) P B <2 EHFFF sid:cout
FIEFIRELL, B T ssia AR stdcin RBEITHA . TEXPHI7, >-BHBTAEHERA
MRS, REICEIM{EFEMESR N name WX RS EBIIERERE - FRH,
FITHR, B4 EERSRATHFRAKSEOTR (0. fRE8. FRRNKRTT), R
CHEHIPERED name TE A, HETHAI T H M AFARLHS R A b k. B,
AT std::cin>>name Fih R MG R E AR AR —E, RBIEAREEAFEFAEMEE
name L EP,

B OREE B BER: TR HBE EYEIBERE FRR, EMEREE KA
P AREZ . KRR, BA/SHESETHEHREEE A NESEMNMKX (buffer) HIPEE
¥R, SmX 2Rk DEBEN. XEHEHRGEALR T KERNERTFFSH
SHEBRH, BHAEEROEFSHEFHIMC A THRONETE - MMBERNERFHNRA
T4, FERETEMERBRESNTES MARRERLENIE, ©4SEETRARE
B 3 B P TR X . xEE, BRLEEIRJLANE B ERIEA BN M BRIET T

H=HEAHSSHNAGRIFEMX . F—E, SX SR T, ZIENE, Eeasiil
. BORE, FREMMIERARDRNE. XFE, EARSRSE X AT L ERE
BHEMKT . BEEHERE, DRRIMPHERRE, HLRAASRHFRNE.

MBERIIGEREEHRAS S cout 1, BaFEHRe#E AR SIEERHRMAXKIE
MR, TR, BIISZRM cin TEEMHEE . XD EBESRIF com FhX, EHERATHEE
RO P BB RER.

ETFRAEOEETHY, XFETERLELERBFEMNK . BHHR RO —&£EN
WL, X—&RARMNERT —&. X8, BRI TEAREER Hello, ", EFNHE
EREEERW T EHETE name M. XFBFBOUNERG stdiendl, 3 std:endl FI{ENS
BAELSGRBHT, RETARNFEDX, ZERRKSLAIEMERSABE.

ERMNSES BT 4E S B A B S ZE TR R IR, BRATR & BUEE 2 1) 1T 2Rl
TEMK G, BN, HEEFENSETRSENEREEEN RS, BRER, RINTHF
AR EA SR AL W LLFEHRAIFE T ST

1.2 AHRZEE

B HAN L, BAIRFHAEROSE AHEEUNRE. RITREHEEDERER
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Boe, EHNE, mAREEKERT:

Fleagse enter vyour first nane: Egstragom
EE R EEE R R

W *

* Hello, Estragon! *

L *

LR R SR EEEEEREEREEEEENEN.

BIVGBFLERTEE. B—TREERNIS, Ch—RIKFRAR, HKH
AR FRECHelo, "L R B Z R E PN A K. B FRO—ATHMNMEE 2
BU RS RBWAMERAR. BETRE-ER. — 2R 8. — 2R
BREH—TF. BRENFHTUS SR MR T E2MA.

N E— A BB R TR R IR —ITHE P B UM, BU, RINERALL,. RER
FE S itk & ke ) k5 ), B TR A MR E DR L ER T 1T, THRREFER
T X SR B SRAR s IR AT 1Y IR

/SRR P REE, RIS M HHER R TR
tinclude <iocstresams=
#include =string:

int maint)

{
atd::cout =< "Please enter your first name: "
std;: :string name;
std::cin >> name;

/ARGRIE R NER

const std::string greeting = "Hello, " + name « "!7;

£ TR BT
const std::string spaces({greeting.size(), ' 'l;
const std::string second - " oy spaces + f T

SRR AR R AT

canst std::string firsti{second.size(), "*'};

/ PRBFHBANE

std::cout =« std::endl;

gtd::cout << first <« std::endl;

atd::cout << second << std::endl;

std::cout << "* ' << greeting << " ** << std:i:endl;
atd: :cout =< second << std::endl;

std::1cont <« first «< std::endl;
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return 0;

}

B, BIMNERFSEKHF ARG S, F0BLEHEN name WEEHR. BRE, ©
SE X N 4AR greeting AR, ETEEHESHEESHHENELR. #TX, EEXT 14
# space IR, XNFERSHIR grecting TR FPHEFTH—BFEL 2. EFEH space
AdeE XA — TR second. second AFTHE_THRHNAL. REBEFLRT — first
P, XPTEEAE T second ERPHFHEE —BFEFRFER. &S, EFSX—1TH#
T .

BA I Z AL I fnclude IFSFEFREL=KEQRIELE. F—HH, 7 gteeting &
BEE LA E =1,

BNESRE, ARIEN—ANTRBE K, TUR—NESTE. A, RINBEAERRS
FAPRALHEERNS S ERE—AFE “=”, HERBIAEZTENATNE. WMRE
BHEATARPHAN—RERITBE § 102 PEINTE, FABNEFEHEZBRAFAH
FH R — BERIE R SEYR AN AR R T R,

BN ER, BATUB+RE A FEHEH A EREHEREREER—ENH, &
Wi, B LUEREFHAFAS (BEXREERIMZHEEER). 728 0 ZhRINERS,
344 BT 7, BEEFPH+SMEEELARME Y. EARMHEAT, TREIREEH
H+ BRI R KT TR a1, MR DEEGTN T ARKRMRESREET AR
&Y, MaBINRRILEERFHER T -

BIEH— AR, const (ARFRERMART) WTLHEATRE (N —3B. Xk
HATUURIE, ZTFENSFHARINIASHTERME. ™K, £FH const KIHER, EF
Al \RFREBITARTE. AT, MERERAEL THETRELSSIEN, BRITMKELEFE
NEHRE.

EEFBENE, MEARITR—METERF &2, BRITLHE 2 LRI R BT 91844,
N, LLERIBEHBALERIMNET . RITESEE, AR EERTRHTVHBLCHNEE
KERDBE-AFR. EXMITH, RERMHE—MEEHE name ZRT T, RAIAATLL
503 greeting FERNMHERH 4, BYUE, X MERELRIISTEFZARASRERN. BA]
LB E S pame PATTZE ERIHE, FLBEIAEER name ¥R

ERBHH— AT ASHEAERREENESE. BIEE0ETHE, <<RESEH,
ElH, std::coute<s<<t Fl(std::cout<<s)<<t BEHH. FHH, EZHE/F+ (LREHEHS>>) B2
AN, XS, #'Hello,"H name HER, REEERBHERINEREE, &
J5 18 3 it 45 R4k 2" Hello, "+name+"" f{&. Flim, NRZEHE name HI{ER Estragon JiE, B4
"Hello, "+name+" 1" FI{E§L 2 Hell,Estragon!.

FX BNk, ROTESHEHRNAEEET, TWHRIITE greeting BHEFTHFERTRZTR
B. BN TS LERRR—MEE, XMERSERIINARESEX. i, RIE
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THRRXFEOHEH T A =TS

gtds: :atring spacesigreeting.sizef(),  '):

a

FHRAITE X greeting BIEHE, BIMER T —A4F% “=7 e TR M4 spaces
FIEEAEFHAERN, BIMAESHEIRARERN TR RIFRBESEREH]. MR BRAIER
T= B UUBRESEX AR E—E. EORIIAT greeting FTIRHT—F, MEEE
XA FERTHES, BRNETLUHERERERE —MRAREANRER—EXIMI T, K
AR spaces, MAARNMEHFAMWBATERMAER. ®AERE, AT EFHEFRX
SES, BATBUERE, BEFAEERIRWE - EFHORERBEFH AR

—NFENHET RSB T EHER . XA RROEH 7P, RITMET —PMFRE#
RE A E, HBRRGTFT—HT, BRAMTAR? BNRAANEREBERIZITRAR
T, BNBERN AT XYE?

B—ARIER greeting.sizeQE— T RAAIRARKNH T FEL L, B preeting FIXHNERE
—ABERRR size BIER. XRRIERLE~ B, BRRITERERREG—ME.
A5 preeting MIKRR stdistring, 7B M TXMBMWZ)E, M greeting.sizeQRIREM = —
AR, XANBBRET greeting FIATHFRTH.

B|oAEER BT EHEABR. FHEBRAEFPEERTAAR. FRERR
RERAH3|SEEN, METEEERASZANGSHEN. FREERMATEARERY
char: SRR EERNRTNIE B L, BIEE § 102 FEHITRE. M FEHFEEENR
E2H A EF EEGPEABER P AARGE U EFEFHFEERP RS AR AR E
Y. B, mREEMEAEES, REATZME. MEHE, W W WBUERHARER
BAGITE R EIRRI7ES 0 S E RN TR T 25 BT RILH R AU AR AU .

3% T AU spaces, RATEELE: MRBAVRE—BEEN—FRHERME—
NEHS, BAEFBINEREPRSEXINEMEO S S, 708G QR B HE
. Fin, MBBRANEXT:

atd: :gtring stars{10 , '* };

A4, stars.sizeQWIE R 10, 1 stars ZHERSEIE 104 * FA4F, R,

Dk, spaces SIERFAHIR greeting MAHRA, Ail, FIAMEETFHELELZNA.

BA I A EE S (4R T UL AR second HE X BAE" * ", FEFERFH * "ERKT
—ERANTRIIEREANE 7. BRTE fist HEXHRITEATEFNGR: €
SRR first —PMESFFERNME, TH, *FFHEABER second ZRBIHF.

S FRFHRESES, BRIINEFAL2BERIEET: THHEMRTTR REBEFRINE§ 1]
o BRI ) MR
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1.3 1&g
F
R,
char WREE, FRETEREFERLNERTH.
wehar _t SRR, FIREE “BER". FERRE—HEBANEERR, ©

Al LA I H B RNE S REFEN .
string ¥ E X FFrsEL 3 restring>FH. — string HEFNREE T —EHHFNH
MR B n 22—, o FIZEAE char, is E— A, 10 os BE—TWHAR, Ha
*T string 2888 ) BHE B ME B
std::tring s; & s B MR Y sid:string. VIR ATHT R,
std::string t=s; It B X AN stdusting BIEE, CHRVEEEER S s WEHH—
H#l, FiXE, siDE—NMFHFERFR—TFREEHER.
std::string z(n, ¢); & XN stdoswing FER 2z, HIE 2z THALAEER o DTF/ c BT
. XERc HFR—NFHR, ERAREFTREBEARRT S

HER.

DS<<S AR s IESHNFZHERIH os BRiHAET .. X1FE
FLEIE R os.

is>>s M is BT~ iEE A, BEHEE 1T E20F/HEHIAZ

HFEFEER. RE, EEMMN s TFERER s B, HEIEER
AT RETET s PHERESE. HBEEHENT TFHETA
FRESEAER. XPMRELFESGRE is.

s+t XA FIER LG R — stdosring BRI E, B EF s P2WAEA
ARG EESHN SRS, Hd, selH 1 PHE PEEETEL
7 (EARERENR) FRAS EEEE char BRIFE.

s.size() HRFOR s PHFERF T

R E XAy U2 VT =M s i —F.

std::string hello="Hello"; / / I BAE R E ik ERE X &R

std::string stars(100, '*'} / FARIB RS e RIEA EEE— TR

std::string name; J/EM A E, SEMRAERIE T E IR E,
/A, XATBRBPHEAARBETERERY

IR S N E XHEER FHEER, B NAELRE SN RIS B EIATIRHE
AT, BRAFEITEH IR, SRSHREIIEZR, BRERERXFEWERF SAHKFT
TN,

E— 3 B URF R A LR IR R RIS HETE T 8 A P A R RN A 2 X
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AR X PR — R EATISL, FUELGREREISEEMT .

BN BAT stdicin>>v RIER S ZRETERERAR T NZ BFF, RETEMAEER
ANEHBEFEER v . ZAOFERSEEEERY istream {7 std::cin, XHE, TR ELEST
FRXBIARIET .

e

1-0 H®iFE. BIFHIREAETHER.
1-1 UTHEXEBE? EhET AT

conet std::string hellio = "Hello";
const std::string message - helle + ', werld" + "1°";

1-2 UTFHEXAHY? Bhefta?

congt std::string exciam = "!";

const std::string message = "Hello" + ", world" + exclam;
1.3 UTFHBESEER? mRER0E, eR_REMAAM? mRIH, Niralk?

#include zliostreams
#include =strings

int main{}
{
{ const std::string s = "a string”;
std:cout << 8 << stdi;:endl; }

{ econst std::string s = "another string";:
std::cout << 8 <= std::endl; }
return 0:

}

1-4  FEAZMEEERR? MERITEIEEEE AT B0k E. SHRA AR
OLRE 7

#include «iostreams

tinclude =strings

int mainf()
{
I consl std::string s = "a string";
std:;cout << s << std::endl;
{ const std::string s = "another string";
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// astd::coUut << 5 << std::endl; 1}
std:icout <« 8 <= std::endl; }:}
recurn 0;
}

1-5 THXMEFR? mRER. ERBIaM? REH, RHBEMm, REHTEHE
AR -

#include <ipstreams
#include «<string>

int main{}
{
{ std::string s = "a& string';
{ std::string X = 8 + ", really";
atd:rcout <« 8 << std;:;iendl; }
std: ;cout <« % << std::endl:; // x is out of its scope here
}
return 0;
b

1-6 7 FTEMEFEREBBAERFEE, REGFEATHNLY (B2, Samuel
Beckett), TLEAFAER? EETETZWARI TR, BiEEHE—T.

#include <lostreams
#inciude «strings

int maini}
{
std: oout <= "What 1s your name? ';
std; :string name;
std: :cin »> name;
std::cout =< "Hello, " << name
<< std::endl << "And what is yours? ";
std::cin = name;
std::cout <« "Hello, " =< name
<< ": nice to meet you too!' << std::endl;

return O;
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PaER R

7§12 7, RO T B D RENRESF, AERMERE T M RULIRER,
EAMERIHER T BEF RS . EAEF, RITEE—SHEMEIBTFHRERE, LK
ZINEFEEHHE BEFR A R RANKE.

WX B, BATEIFEEY Co+PREE, FTHE T Cr+BUIMAXRFRAMFT
AEH, RE, BNSIFHR— VERAZRXAHRRES.

2.1 |a]gR

§1.2 DHIREFEH T —&RABHERESREKE. Fl, IMERFBATH A — A
Estragon, AEATNRFEHRSHH:

A E R AR R R R

* *

* Hello, Estragon! *

* *

PR R R R R B o

IR R — T . TR L T E fist ) second, XFHIERAHET TH
B — SR AT s B, B T 5 =A4T el R ) JE R — S IR A A R B TR
AN B AR B AR LR AR, B HRE AT RS TR,

B — A EENEE: S THEREEARFNE NS GFEER TR
AR R, S A e 2 Y — R AR B RR (B, A FRERVER Z FNZE R
Mo TRRAVEEH SR ., BA MG SR —A T 0 REE RS HTER, ZERTIRAH [
ITEARE T RNERTT.

TR — T RA . RATAT S B R ST, T aRiESS
BABISN, B RRACEEEE LB suing REERT . RAER, FER DR
B REERS, BH—EHHTENER RABLF2HRET.
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2.2 IEFRIBIREHY

BN REIM— T ARTEEGRA -

#include «<iostreanm:
finclude «strings

int maing)
{
/IERA P AL

gtd: :cout << "Please enter yvour first name:; *

F RN

std::string name;
grd::cln =»> name;

s ISR REREHER

conet std::string greeting = "Hello, " + name + "!';
T BRNERBRZ oA

return 0;
}

ERINIFHES “BNFESEX AT FIRFHZ 8B, &Adse
S MEFT name. greeting, SN THEERHMEXER. BIOIS —Ho—RItKEPENL
EMEFHHEAE, RE, ©52.54 PSIERENXERETRERE —E.

2.3 WHBBRAMT

RATLHERINBHEER ~MEBAZHRA, MERNESREHBH 17,
BABMNAEETRITERE D, HERIIIENFTEEHXMTE.

WHBE & T —47, EEATIMARREEE L —T. BE L BRNICSEHT
1R AT 0 P %AE (R E ) FINESR 2 A1 B £ DAV RAT RYAE, ﬂﬂ%ﬁﬂ]ﬂ;ﬂ‘iﬁﬁ@ﬂl&’i‘“ﬁﬁﬁu
2REFEIN 3, MTIHIRE T 5irE B siT 2

¢t BERBEETNNE TR

const int pad = 1;

/ /BT B T H

const int rows = pad * 2 4+ 3;

RATFBLEX T EATHOE—FHEFES TER, BHRINEG TEMTE 14

_-._,u“—\-l
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B, X84 pad HIRBRR MRS FEL L BIEARITE. EXT pad g, BT8R CH
EEITH rows T, rows LR B HIBENITE.

MERA int B H TEROER LOER, FHEBATH pad 7 rows BEIEFR T KR,
BABITLLEEHANEZREERETE, A§12 PERIMAE, HERRT pad B rows KK =
Wz

Bk -, RAMEAELD. A, TEEHESHFARERENEZA. B, —1ER%
BE AU RS . MERAGESEHMAXITEXERTHNEHE, o, RERIMESRE
ﬁ?’& %E&%ﬁ_’ﬁ\m]ﬁ]mﬁ! ﬁﬂﬂﬂ%fﬁﬁﬂﬁaﬁﬂﬁﬁf]‘q

BNCAHEHUTEEROBHNITR: B4, T —HTIERERHEUE:

/BN AUR A R T

ard: rcout <« std::endl;

JoAmH rows T

int r = 0;

AR BIERAE, BIICEMRT o 1T
while {(r |- rows) 4
ST CRBRITHE § 2. 4 REGRR—FD
std:ioout <« std:iendl;
1+1;

¥

A IS L2 FATHEIIREE, BATEEME T —MEET, B ERHNRAZsT
—UEE 1, ERANRFROLAHS FASHREFOMS, NXERSRAIERIETHEAN
Fit., —ERINBEBTRMEFBRERNMA TN, MAUFGEESERRIHANE—TT .

2.3.1 while 189

A1 —% while BARAHEFOMUTH, RERXMEEHEHAIE, while iERH
S MBI — FEEHEG . while BAIFEIN T

while {¢condaticon)
statement

i, statement CEA]) BH A while FEEAE-

while i54) B 4eR W44 (condition) §I{H. WRAMNMR (false), BAEHBRESZH
FHER . TR, EA&MAHEHA—K, RECHXERFM, L2 -while TERH %
HEFAPATIESEIX A RIEY sk, —HRAMFAELLE. REZEIR, BEFRDS LA
P78 4 while IBA) 0% R 2 G RIHR&E R FHSSETE THIT.

e, ERINMETE, BATTLAE while BAIRAE: “RE r HEAFT rows,
BTE (YR BATIER] 7
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IR L, RATESIE while 15 A] FITEPE R S — 1T IFIE 208, BHEMENTES
BFRTTRE. AT ENEERAEEH:

while (condition) statement

A, WBEHENXHEBIE, MY ZER—T, BHESFLA LA RS H EENOEF
& R R AT .

HETENRE, xRS, BT statement 2 S5FA 45 . EfF . statement
BEAT LA i — 454, R hiER . REQR RV ENE XA HERENE
f]. R statement A R—4WiEEN, FAEXLBANKESETECACHS S, EHERA]
MAELEERERS—AT: WREYEARIE, RE)ESEIBEBUNER, FABRINBE
HUBEFH A8, BT MRERE—RIAFESTERAIER, FrLAAE0.7 FATFT LA
i, RIBUEGHEE T —EAK.

while & AJ7E FFAE BT BB iR & 563X S B9 Z ik (condition), HMFE—THIAEFERE
B LT EER . BEA = rows MEFFHN —HIF. ZPBTHER T AFXER
B 1=REGEE ¢ A rows. IXRERIFRIAREAR (bool) HE, HREXBR-FHRRTIHE
B A, EHEA TR R rue (B 1 false (R), FR-MEFARNENH
U = T BT s R

TEXAERED, RAZE while (FREMBRE—#BUFFAT —MWHEsHNE, Z4E
(OF-E

+4+X}

R, TR —hRE, R 1. RITEATLAITH
ZHrEAFToR:

r = r+l:

B, S— TR 1 E—FEE LEERE, BILH— MR SRR RIEMBRER—
R E M. B, FORi1Ess. 12 hEE R, B MEIERENERE FRER
B EERANEATR T HU A, X— AN ThEEESHE T ERK, BUIK
1A LEFH —MRERRES.

2.3.2 &1 while 153

FHE, BA R 2% % 4E while BAIPHRSH AL, R, BIN
s TR AR — 2% B 1 while BB FUFTRLEIBHIET Rt & R LB IRAERT . A, BATARTERKH
HARFTUE W, §2.3 FH while BRI RIATHHNG, T ERHETERAT rows H9H.
B, RIVEARA TR ERFESHHE ITR? P, BRAVEHARAGE, 31
i AT BT E R rows. rows-1. rows+] B E R HALTE ST FIRENE? RATA AN TERER while
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Eh], EEFETHYEEE R EUNPITER, BRBANINEARMERX I FEASLE
g ?

AT LUER —FE SR RS UL while 1B4), iXFHRKHE TR A
F—— —MREXS while BAMEX; BT WETSEFHITAFX.

BT EARE, % while IBAIERE, ER&RLIE—E T, while BAEER.
i, 34823 i while JBRIZIEMER, BATEMIEFRAL ct=rows SR LR, LR T
2T rows.

BoABESEBEHATE (Loop invardant). (EFAEDE while IBAIE— MR, BH
while HHEM IR T HAGHER, RANSEKESXMMSENE. BOEE-INIEICRHR
BEMTALBRINMEEHEFS, MERNESHEFELEAEFTEIRNNEINKRE. &8
RABRFRREFECN—4S, B2, ERFRrPeR2—MBERMER LA . RATAEE
& B8 —2&F 10 while B #HLE — ARG 2 KRR FEER P HE A TR AELLE while
ERERSHE.

B T E MRS, ibRINEREF2.3 PR while B, FEEE while BRI
MREBRER T TR R4 BBENE, #I1CERH T o 1T.

8T HEX M EERPHAEXRTER, RIVBMAESK while BHEIASRIA R
RHESHEXIFEINE. ARHBIEEAEFANBEMEENZREIEER T AR

B — P ERTE while BE kAR E &4 /1. ERIIGH TS, FEX—HZ, &
TR AR IELZENAER: EAZENRNENHINTECERATF, MLURHE, RE
Wi oM LLEATER AR

A 2RISR T while fEH AR R HEVEIFHE T —REH 25 .. MEAER
FEXA BTGB, BRATE T -1k while MR EAN, EHERE, RBERNE, AEISKER
MEH.

M RBIRENER S T XFAERGERERLE while iBA)FF 852 5 CLRFER)A while
TEH R BRI 280 E), B4, BIBREE T AEE while HAE - RWEEHRAZL
HE, T E7E while BaZIEHEHEYE. BH, AERXRETE while FEHERFRE—RIGH L
BINTFFENZ I EHFERZ EABE—RINEEHER T XFERE LT RER.

BTk, RAINE—TRIINEF B

J/AEER, BIEATALE, RINCESMBT 17
int r = 0;

(R R0, WAERNE

while (r != rows} {
f/ ERE, RATTUEEAELAIR
;AN —1T, ST N

std::cout <= std::endl;
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AR rimi. EAEARRAE

b

L/ BATATNE, ERBAEAERE

FANE while BRFIAERE: FEATHILE, BOCEWMN T 7. ERIIE N r PIRR,
SEiEE T —TRIEE 0. BlIX— RN, BATEREEMH ARG, BEE, Ledh
O MUFEATRANE, BRIIBOEFETE —TEKR.

BT HEE AER, BMNYITEE, REATRE while FAURK MR SE,
4, FE—PMESE RS T RLERFATER TR RGOS RE®R, FELERIER.

Mi—TZ 5. TERARETAR, RNV A AEERIICEMHNTERT. 79, Erig
mT 1 ATHE N THRHRTRZ G, AEARGSTHRNE. XS, BRINBMSERNMERN
HERAUATANE, ANTIHFEE - IMEXK.

F AR DeFe TIRFENER, FUBINMIE, £ while BERERZE, RIICEHH
T r47. 4 BAICELRF]T r==rows. St FEN, XHEAELERET, rows ARINCE
M e TR E .

A R R A7 R RS S B BIX A FEARTEIR I SRS B W RIS - - R
SRR P T RSN (RAOBSWE T 17, BEBRIEEERRERRIE, &
B R X T B BT HHAME (I r==rows). TEFMEE TENZBELEAXHTE
W BAEE A EHEAE, ANETRERFIAITRAMELE.

2.4 HitH—1T

BEAR B DAEGE T B NS 25 B AT, FBERATHRT DUER BN A0V E B ook HY SR
- -47 T . BAHEU, BATATLUFFEHFEs2.3 IR “8d —1T " IRERMB—HEFT .

iR NE—TF, £l FFERHTHEESERE . mRRIREHEFRE—
AETERE, PAIXAEERRERATNTIE. BITUEHXAE, A, HERESR
U 2 RIG S greeting BIKEHI, Bammt 2 URFAHRNES:

conat std::string::size_type cols = greeting.size( | + pad*2 + Z;

ZE AN E X R, BAVRARHMTLIEN, cols B—MER (const). XRERAIEL
MR T, ZEEXT cols 25, BERERTESHEN. FEXHILRBEERE, RIMEAT —
AF BRI R S X cols, iX/HBRR B std::string::size_type. HATMIE, F— M RIEHIER
ZEE, BES sd:siring WEHE 2K suing ZK B TR F 00 std 5. FIFEH, B4R
T B IAS B Sk A string KR LK size_type. H5EFFRAPET—H, XEXTENE
CHIER . std:string I size_type B X A —PMEMMBRLEIR, BIIEHRIHIEERRE—
AR RPHEREN . TRAN, RERNBE-RBERREE—NFHEHKE, &
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fIIBR R i F A swd::string::size_type SEFENIX B A,

BAVZFrPLES cols FIRBIE N sid::string::size_type, REHENIEHAR cols ALIEH
greeting FIEHM—FAERNMHEHUBESZS K. RITTESIE cols REER int, TWH,
LR FIX PRI BE AT HIER . 28T, cols RI{EE R TRITERFMRAKE, MARINE
EEFIEEN A RARAKE. FiE, BITLAR883), BAEFASIEFRA-ITRE
MR, UET int BEMERLACURAEHEE.

int 8BI3HF rows KRB, FATHENUEET pad B8, X MEREFERNIM
BHEIEEZ AR, BrEN C++ R4S AT int BEHEFFNFEXEZ 153 32767,
MXMERSRIBRMT . A, LTitln, RERIMBEE N — I FERRFFEHBEED
RIS, BRI R A B e ik Bl i i 2 Y 8B iy I 1R .

AAEFEG PP MEARTER S Fik, std:string::size_type B — M ERFSHRAY
——XFER AN AT EF AR X MERFASEWMEEPHNESF, BEAT8.1.3 W,
BATHEEF DT RIFEEER

BT HEEHNERANEZ G, RITBALLER 5 —%& while H RSB X BEF T

std::string::size_type © = 0;

AR BIRRTRME, EXARTPRIICERET « M EFH
while (¢ !'= cols} |
B (EEN FF
/B c BE, BREAEPREEN
}
X4 while IBAIFTEERIERES23 DR RA&RMAL. At AEHRETE DA RBIHT:
X—RBNER “Hih—A (REBAD) FH7, MARGIS23 PP —RAT. &)
AE B BT —RERTEP RS- N T BREGH T 20 —ANFR, AT ELRIETEE

Fgks T . RIVFEBMARTEERRAZ TSR TR BHEHF T cols.

24.1 BHURSH

TR, BITEMESEANESEORET AR MRBIEERBLITH—R, LA
wAOI R R BASHE L. WBEARNTE THRE —TRARNVTE —FIRE G — W
iE, WMABIRN ZEH— RS, A, BIATTUEABRAERNMPRAKE TR TE
it — R SRR Z.

mwiin, g BTE, PLBERERECUAE, BINEEER IR —T, EHRE%
ERNBERNE - THEEG. FEM, G2 r 28T rows-1, BARMNMECELHH T rows-1
1. B, BRI Y EE TSR . AREFAENHEERI T AN, W3 c hFWN
E, BARINBEREE—FEEH: WRcZET cols - 1, BABRNERHUPHUERE—FIK
FH., REAXAMIE, BIREIRIINERFREELZHAHET:
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AANVEIG BIRWOAE, FEEETHRRINCERDB T < M TH
while {c !+ cols) {
it {(r ==0 ' r ==r1rows - 1 1Y ¢ == 0 || ¢ == cols -1) {
std::cout << "*";
++C )
}oelse |
s /R AL R T
s/ BE c i, REAELHALHE
:
}

X&EFAFIATRENFRS, FHRIIESEHATHEHRIRE.

2411 ifiEf

while TEH &R B—MREA (§2.3.1) AR, XPREGEEHE —& if igly, BRITE
X% if BERANEST R TESY — B SR, if EREFHRAER:

if{condition)
statement

B

if{condition)
statementl

else
statemaentZ

L while EBH)—FE, if BH%H (condition) WR—DFEERX, RAREALE=4E—A
HiE. WEEE G E(tue), BARBHIITERE f BEKER. £ if EOME _MEAT,
o B4 % B (false), IRAFRFEHRIATEREE else FHENER).

HEEENE, BRAIFTHE M while BARIER—F, BIEMSR T HERBIAR
WER if B, R, EERRRASRIE, WRBIIERFASFBET ABH T ERRNE
IR, MLRERSENEGSE.

2412 BEENF

T FE A S e 7

r=_01|lr==row-1i1c==01lc==¢gls-1

B BT 0 RAET rows-1, YWEFE ¢ BT 0BT cols-1, FARXNFMAAE. BT
XA RAEEAER T B AR REE ==, C++BEFEH==TTRRERH%E, LURTRER
RS =, FEit, r==0 274% ~PMH/RbooMERER r HEREN 0. ERREZH R
By, MBECHEMRERTESE M HEdne), BACHERANH.

% REEFNHRALHE L ERZEEFRFOE. TASRIE— M RERMRIEA T, REREX
TIZEEFHEEHN. Fi.
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r==rows-1
FF
r=={rows-1)
AR
(r=srows)-1

REAAFAREHEF-MMMER LR FRZET =M. BOEE, EXNEFS. BRI
HERBRER, 1€ rows K 1, BREEEENERS c #fTHE. mERIIFEE —I~FFKiA
RAE—A BRI SRAER, BRITT L HBE S RE S 7RI X — X5 n CLZ SR
ERT . Hlin, MRBEAHEHEIAT==rows)-1, 4, REHAESREE r==rows 743
HIT « BT REXESILE c Mrows, RIEFNLEERIBNERTRZE 1, IER~ETE
Foak-1 KR, EERFNERBMENBET r Al rows BEAE.

BEIGEE AR L MEEERERE. SRR ET:

conditionl| lcondition?2

BIE—R, X NHREART conditionl i condition2 #E & —M A A EAN XiE
ke IREXESF=E—PDHE/RE, MELEA—DEEAENE BAXMHFERENE,

lEB AR AR LR RBEMFHME, WH, BARKZER C++ o8B/, IEEHFR
Egal. it BERF PRI CHBEFITRE Y UREF RN LZRFHE
HE, ERBARSHE T EARAEY . I MEHEEHRRERERRKE (short-cireuit evaluation),
miH, [EMERATEESS.e PEINTE, eXRNEFRIHEEFEEEENER.

FANRESE SR, FNBTI ==f-Z 8RR, il

Y == 3 11 r == rows = 1 || ¢ =0Vl ¢ == cels - 1
B L SEITEENAE FTRERBER S PABIHREED -
{fr == 0 |l r == {rows - 1}} |l ¢ =« 0] 11 ¢ == (cals - 1)

BT ERERRKERRRITEEINREL, BFeaSiERIEMIFIAZRER &
A

(r == 0 |l r == {rows - 1}}) Il c =0
Mo, Edfeki B R ERN A RES, 8.
r == 0 |} r == {rows -~ 1}

X EE i H:

r == 0

MR« EFF 0, MATHMNT—ITRER

r = =0 || r == {rows - 1}



26 $2%

fr == 0 1l r == {(rows - 1}) 1l ¢ == 1
({r =- 0 Il ¥ == {rows - 11} Il ¢ == {0} i ¢ == {cols -1 }

H—EHH. MR rB—MERE, BT PRTEREE M rows-1 EME. W
RBA%E, BFHaEce 5o HE, MESRLRAE, FAERILE ¢ M cols-1 LR Ba K
BER

BaEE, MERIES T —RIAREEMNTRAES, RERFEFSRRNE—
BRI, MEFEM—FAREEIE, BABTEAREXNE; R, BPEAE
BAMGRERAE. -BISEFHEETEAANER, ot biFE, Hik,
MR AR F SN E, BARFREIARMREE 0 FE T HREM—T R4,
RANBEEEE 1, MU MMHSHUPFTHH R A RRBRINESM TR T, &E—1T. 4|
RBSE 5. Hitt, WRBRE TENESERRN—T, NERERALTHE—FokEEG 5,
W4 if BORESEH RS, BN, ELRAT AR, X IEARERGERZ XN,

2.42 HHIFURFHR

MAE, HRINREBSHNET§24.1 PREFHBERNER:

JrRE U ERG IR R A
;B o BTE, RIFEEANE T

XUEAG ARSI REANER. REE, 8- PMRENFHELRER,
EARBEREER—E45. RIME—NRBEEFBEE, TRELT MLl kBN Zm
b PR,

AT LHEIBESHNERRAREDHE DR, HEITERE, BITEAERE
B FEMMT P U ERFRREX ~THE SN L BRINEERNEINITEECTHESS
R B — TR I A 80k pad B FITZ B —17: A @AM R RET LA S
MR B BERANECS pad WEFEZE . BEAERMWEHBEAE, MR FT pad+l,
SABAME T EXWTD; R c % T padel, RERBATEIEFHRIAN L.

BAE, AT HNINSERHNERENEENE —17F/, RIOLEHE r Mo 2
EEFET pade). WRRINFET ERMMCE, RIS AEE: 0, BIEHEE—T
2. EXPEARER T, RAOTMBHEN L H ¢ BIHE:

if (r == pad + 1 && < == pad +1} |
gtd: rocout << greefing;
o += greeting.sizel);

} else |
st:d::cout <= "

+442 7

’
BAE if EURAGTERTERGEER. BRUEHEN —H, EEEFRARIT%
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HHEE—AH{E. &&EEFRALGEN, A EHERRERE. S1s8540H, &&
BEEFUNEEN AT VAN EL 241 A, RN FFRER, BA&&KSE
RRSHE. M, REEE-ITEEAEANERTFRE-ITR B4 2HRT,

RIS, AR iz EHEE. RSN TREZS, FERESTAE,
EERD c F1ESTRNAELTNTHESHHEHZAET . wREBRITRE c HE, LeHF TR
MNESHHPHFEFE, BeFFAEABRAE. BN o MERITEFNRAR P, RAIE
HT B 1MEHRZEERF —X T EHAREEARMEEESY, fTERERrE &, RIHTER
P e I, i BETRIICLHHMNFEFE. ZENEAREZEE -MEEEA, Btk
BAEM 5RO IR R A L RIS B aE UL, BATTTS 5 c+=greeting.size()
B 13 c=c+greeting size() RF T -

BEELBHE, BIOATESRAE TR L, RS ARHEEE. R, RN
et —ANEIRE AT ¢ I 1 USRS R B R E . BATRAE if ER)E else 243 52X M E1E.

25 TENERER

2 HAT Rk, ROCSEBETEMET. FEEFAREREE T, XeiTExkIts
R, Hit, BRAOELERBRHREEORFRE. N, EXFMzE, RIMA="1770
KEHRAVOEF .

B AEER A, XA A LR AU — R BB — M E R B PR ERR B AndE
BEf. IXRERTIE, ROTMTLMEEBEANELN sd: T B MEEURAREBR, B
AIXAME B RRG S — MR % B while 54]. 85, BATYUE TR ERTHT X
c Bl 1, XAEH A AMMERERTER.

251 BEES{EALY std::

BZE, HRTTHESRIES —MREER R HER (BERE) sdnMBE R HH
WGE A std: R—AMRIFBIRE, AR PR DR A IS L AR K B rrERRRY, A, BB
FHE, FEMNTRCENXEARBITET .

C+3RHE T — M EFRALRNEH, ~MEENLRB RN ZEEERRERENATE
Ry, Flan, ERET TREKERIZE:

using std::rcout;

AT LA, RATAA B cout K H IR std:zcout, T BRI A2 5E X B O couto
—H&E TIXMEARER, BRI AR cout RH# std:cout T .

S b, RAHEXRER— A RN using . B using PO KA RRITRA 4%
M S HALZFRAANL B, R4 using FINMBEERES P, M4 EE LRI 1EH R
£\ SE X I HITFFES, BB S RTERE S A ST,
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MBLEETFEE, RA PR using 7 U R RATHIRVE.
25.2 fBH for \BEIRLEITIES

UBRNEM—TRNES23 OET P ERANERSH. DRBRIIEERINZEHBH
W, BAEE:

int r = ¢;

while (r != rows) A
/TR EE r B

++Y;

h

BAIEE SR BIZME XK while B . EFHBRS while BAJZH. BATE X BGEL
T— Rk, &P RITSHENERBITHG . while R A3 T X2 EK1E,
Bk, A IERIE S R AP ARRIL. BOARMERISHREL, B Crel R IIBHET
— MR B |

for { ink r = 0; r != rows; ++r) 1

/AR SHEE ¢ {8

}

ZHEMFITPRMEER— DBl  B—RFIPE, MXEETFRNE-TEC BE—1TE
rows-1. RAJATUIE 0 EER—PXEIMIFHRMIE rows FEERX BEHIBFE{E (off-the—end
value). XM —MEBBEHRAEFRXR, EHNESHEEENTHRE, BRE. XHFTEH
FYDREEE, TMEEERHER. flin, XELHBET 1, 23, HFEEER 4.
FFEHL, A1, r TE[0,rows)TEUHE.

for IFERMIEIINT -

for{init-statement condition; expression)
statement

BB ERE-ITHRY for L, ESXETIANES] (statement) HTHEH], TR for
EH):LETIRRER B ERRA for HRG. EEEERR, EVIHIES (init-statement) T
% C(condition) Z[AIFBRELS, XEFEAAEFHRAEANAKREEFA—TBTERC
5.

for W HJE AT for BB AL P HGHHEALTES], T HXN84E R for BAFHRATHIBIR
AT — R RANEGER, BRNBYIRGERRE IR BRENEE AR A& AR—
M4y, BIPEBRELSERA. mR—PEREEVIRIGERFEXH, BAEREFEY for i
WHIEE, XATRBSWER. Bk, 67F for B2 GRS A R UM 3R .

E-RMERTE (BEEX) +, EFESNSGHTHE. WREFTERE,
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MLRFRIAT for I, BRTETIMEZR, ESEFIITRER (expression). &
BEBRERAMS, MBI R ERSERAT for fEHE, HTREFRDAT for Rk
RIRAR - X PMERe—HFEISW R HRMO .
—MmE, for BRIFBEXMHAT:
1
init-statement
while (condition) {
statement

expression;

}
£ FERESY, BOE—MESERE S RSSO while HRE T EXK, XHER
R E T EGLEA P E RN AT RNEFEN. BN 2T 0 SREA.
% init-statement H1 statement & &R EA, WHELERFEMISHFEFBCHNT S, PUA
HEZ B Eas. nERMNEREARTRERN, RLAERSAFEH 175,

25.3 [KEsKA

BA T LA FES2.4 T SHER “ S — U LA R R AN R B = P LR
HH. BASEE— RS —ADTHRREAARE. FORNOEFR. £l —1TES
75, RATESEE o DA RE KR LY, WHE, ERHT 282G, RINESR
BV T AR XM B IR, R, RS F AR AT LLZERE P P B A R
MO & LL_E RS 40 BB & IR — R E A

TR A IR SR R EARHE I, BATTT DR TR SRR AT, IREATE SR
L B R E, AR, ERAMFRER T, RATHEN ¢ 1 3ta BRFFA
FRMEEMR T, R, WoEeEAm L BERS R

if {we are about to write the greeting} |

cout << greetling;
C += greeting.sizel);

} else |

if {we ure in the border)
cout << Y*;
else
cout << " ";

+4+C7

}

EREGET I REZE, RIATRSRR, B MRIEAHL BRI —FETHREE, Bk
RIS EERNTEE S . EEERNE, PERNAFRAU TN L, BEAEEERRTH
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R B 1+ 4o VAR R BT
254 SEROVERES
S AR R A B R RIS EER, AR SBE T ERRT

#¥include <lostreams
#include «<strings

/ /PR A M R A5 HERE 23R
using std::cin; using std::endl;
using std::icout; using std::string:
int mainf}
{

/AR P AR

cout << "Please enter your first name: ";

fPBEANEPEARES
string name;
Cin == name;

/A FERIEERHBRER

const string greeting = "Hello, " + name + "1

//BEEREERTEA

const int pad = 1;

/A EEH BT RS NI

const int vyows = pad * 2 + 3;
const string::size_tvpe cols = greeting.size{) + pad * 2 + 2;

S — N EFAT, ERHAMA SR

cout =< endl;

/B rows T
/AR, FHETAE, BIMIC&EMET o 17
for {(int r = 0; r t= rows; ++1) |

string::size_type c = O;

J AR BEMAE, ELETPRRN2EMHET c FF

while {c '= cols) {

/7 P AR T e

if {r == pad + 1 && © == pad + 1) {
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CoUul <« greeting;
C += greeting.zizel);

I else {

/I BRAIRR TN LG

if {(r == 0 ||l ¥ == rows -1 }Ii
c -= 0 Il o= cols - 1)
cout << "*U;

elige
cout << "

+4+C;

}

cout <<« endl;

return 0;
}

26 it#

K ZMMEH C++TRF AL E —AEE L ERFER M. MIREF LN 0
TR M 1 FFEE - . B, IRBAHE REEFRSNE for TRFAGSSERT SR 1, RAIH
B2

for (string::size_type r = 0; v != rows: ++1r} |
s AT

I

B A AT LA AR 5

For (string::size_type r = 1; r <= rows; ++r) {
/iR AT

¥

B FRI M O FREAHHEGHE R =S AT R BRI 1| TR O E A<= REAT
Wi, Sir F. ZES—FER P WERAESE N, Ba, BRI AERES Mt
H5B—Fpe?

> FUVEM 0 TG — A EE R, X LLESAE R AN RR IR R R R [H] R
B, BRAE R X a1, row R IR 4 for B, HEAHRAEOowyRBASE 4 for B
e 5 578 R ) B %

BRI (AR L, AR BRI AR L ENEE, ZHUSENERT 1 ERH
E. E—ARRANm)NEREEE - m ALK, TEBRA[maRR RN o-m+el



32 F2%

ATE. P, BAEASRTUE BAEXEOows) PRITTE TR (BHE, rows-0 3 rows),
R, XA, rows] PRITENBHBEFEXLNAE.

X EIT =, 75 SER X [a50 3 88 X 8] 2 1|80 2 B =855 80 B 5 : in AR A SR (6],
MEMNBEER )RR R —MEXE; s TR IEEINEFE nn-1]. WER—PXER
FKEIIL/AS, B4, FERFEFEAEERITHE 0T it S R mRe ) 7 53 70 BRI

AN 0 FETENERE, SHEMTUATERATE S TRE. BERNMHIF T,
MO TR Bt AT R E RS FHIAE, BIICLEHH T riT. MERMNMN LI
gatHE TR, U SEFER?

stit, AIEELH AR, ATEXE “RINEBHHEE ¢ 177, BEIMFATAXMTA
AR HBRPEFEHN. XEAN. 7 while BEUEE—NRBHASFHE{R, rFT rows+l,
MR EEBEEE rows 7. Bk, BAIFEAREEEHSE ¢ T, ZIHERE, AL
=HHE!

BATTDIEATRERE “FH b, RINCEHHT -1 777 KRii, RABRFE
ERE, BABIIAHAREESREBEL, ik O FIHEIR?

T —AEET LRI AEM 0 FHETHEG FERLE, XH AT DIAERAG =
TIARE A= fliTHhE. XPMEHNELRAGEATLREEN, B, £HAEHRE, ¥
IR AIHRERAR TH. #in, mEE4R r=rows, M4, EFERGHRE, BAITATLIME
r==rows. EIATGREET, RICEMET r 17, FUEBREEHEKR, BOMIERLE
B®IH T rows 7. H—HH, MRFMHER re=rows, WAFFREIEFHHRATERINZD
BT rows iT. B, BEE, XEHREBRIETROCSHHE T ES1T.

R AN O FFEEHE, BATUUE r=rows AE A&, XHERBRAFEIRBENITES
T rows; XERE, MRERIEEEHEERRBEKTET ows, B2 LER r<ows.
MR BATRN | FREETHEE, BR4 T LU re=rows KM {R1EIF R BE DN rows B4, W0
B TR rows ST —MERIEESE, ORI ? XREMIE, RS0 A088—1
EINE &L, F r==rows+1. B[R, XFBIZRE R HFARARATRUEATAMER
HHEE .

2.7 NG

FikR: Cr+Mh C FaAT ~EREATNEHY, MRNCLERTXEEHRAPIIL
A, B, BRAFEINHANMHZEFR—F, CHEFTUNROETHITYT &, 5
etk Bl F A SAHMEET B UERT A E XBENNEL E. mRBRIERE &R
C++FEF, MUMEMLEREROERER. ERIEBRIENREANOER, SEREF
TR

o HIEHMASHR, XERERER P ERNENTOEENG S HEH K.
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& BN BRI E R R R A B —— W R AT LA E RIS .

® BAEBREHERT.

ARREEENEAARRNRESR. RESEANAFT - HRERNEEFRASSH, T
FRIE AN RS HEZHEFHRESSH. ERE, RIFEALZHN AREEAFEHS T HR—
AERAFERAEARZTFRAEEN. ROIBRNAFABIRBRTFRIFFICN, ME LR
Hz BRI XATER K T4 .

Xy AWE x MR y
x[y] R x TRy Kook
X++ A xhn 1, BB x #REHE
x- - B x 1, B[P x BLEHE
++X *x 01, REHEIERE
- X T x & 1, EEMEERE
| x B AE, R x B4 wue (D), BAx BIARA false (D
x*y x Fll y B
xfy By 08, MREFEANSREEEERYE, REKEQEERER 08~ HITEA
X%y x By ¥, 5 x—(x-y*Fh |
X4y x 5y B '
X -y x iy SR |
X>>¥ WTEEx My, xGBy & y OARIFEAY. R x B isweam RN R, T
2 M, x BRI y
x<<y TR x My, x 28y 6 y BRI R x B—4 ostrcam RBFIRT R, T
| __ A8 yHEx A
xrelop y E—”’f‘%ﬁlﬁﬁﬁs EF"'ﬁP’HﬁEfﬁﬂHﬁ'ﬁ%ﬁﬂﬁEiﬁc EEA (<> <=Hf>=) i)
2 3 b 5 1 B o
X==y e — A SRR E S x My BEMSE
x!= FE A — A R E SRR x My REFHE
et AR ERIE T x My BETRMEAIE. REEx SHRAEHH y
7 — AN RAE SRR x My PR EB/AHE. RAEAERHASHE
X=y 1By B{ERES x, HEFRSEREN x
X op=X HAREEER: SMF x=xopy. X, op B—PTERGHETEBLK
xTyl:y2 B x AE, WLy, FUEEy2. RR vl Ry2 P-4

8RB, BRRTNEE AR —ERE U ERFERETHE . BATERFEAR
BRI, BRIV ZEAREN THERR: REREXNFHE - MEERSEKRT A1
MRS, 78405 F, BIKBEER—PHERHT.

WS SR B T BT L B KR —— I AT LA S A RIS R AP B
0 (1 R 2 TR MR AR S BN T B 3 BB Ab 2 R, RIS AEEA 2.4.4 FPRIRAT
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k. AL SEFAERAMSREREE. RO SRR AN,
& B A 2 B BB R B A, MR AT LS e B /R (B O (87T LAV LR
false (fi): HAMMBTHENBER R wue (H). HEXBBIR LB RIS E 13K
M, W12 2PREFT, RITVEEREHIKERERE.

HAY,

beool RERERARIRR, HAE LR e B false

unsigned PRUIRE 78 ik 2 G2l

short DARRET D 16 fr R1BEREER

long PIRIR TR E D 32 7 By

size_t LT EHHER (E X F<cstddef>F), FLMBFETA M FHCE

string::size_type T SRR, TUMRGEMFRRIKE

EHEREE LR T eI S EPr—r. flin, 13HEHET 12, EAEE 3,

el FE —AMEENRER. FHPOERESPFEBRAARE: EBEBHE B ve;
TR B R B, false.

g4y,

using namespace-name::pame;

#2 name F X X4 namespace-name::name R B % .

type-name name;

SEX T R type-name FJER name.

type-name name=value,

2 X T HH Y type-name RYASE name A value 11— 148 DR name BATHIIALC

type-name hame(args);

E XA H type_name [7E R name FFIRHE args P HIZRRKIDME name HIE.

eXpTess1on:

4T expression (FE) HArEERBIER.

{ statement(s) }

KRG R B AR D IRER) . RIBRNEIFRITERNE KER (statement)o FAA
PAZEFE IS B — 4 Ay (A ERER) AR B W E XA B E RIS R R R E AW
—— W R, FAEAEREE TS, BRERRERSERENAER S EEE.

while (condition) statement

S 444 (condition) F{E(false), BAHATEMBMIE: B/, AT statement RFERHE
A~ while iBH)

for(init-statement condition; expression) statement

55 { init-statement while (condition) {statement expression;} }5¢4T.

if (condition) statement
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WR %M (condition) AHE., WIFT statement.

if (condition) statementl; else statement?

%M (condition) A EMIIT statementl: T RITIT statement2. H— else
#H S5 B AHT A BE 5 2 VLB if 4K Bk,

return val;

1B HH R B HOR ] val 45 BR BRI A AR
I

2-0 iIFFBITENELETNGMER

2-1 MEENRER, RribPRNESEEA R R fRE

2-2 ARMNCEEEFS, RIMERT —E%H K28 R0 R B E TR LR R 7
SRk, WE, EFRERANES, AESHNEFTERBEREEF A R 2R &2
A &R TT

2-3 EBIESER, itA M A CREEERNR EEZ R TR

24 FEREEFRNZSTRRRNGAMBEESRITHN, BFeR— T H
TRESHEET. ASEAMER, LEEfmf—&aHRAXPHHM AN AT,

25 HmEB-MEF, THE AR 7 R, BFRHHRNXEFRFRNE—IES
%, —MRARH—IT=A-

2-6 THEFMHEEBA 2K

int 1 - O;

while (1 =< 10] {

i +=1;

std: cout <« 1 w<std:iendl;

}

227 |E —AMEFFKIKEEM 10~ -5 Y.

2-8 HE—EFFITERIEL 10)5 KA ¥ E HRER.

29 RTE—AFERE, iLH PR EE S A TEXEABE SR
2.10 T TFHEGFERD, % s8R ERTHERE.

int maire{}
{
int k¥ = 0; o
while {k != n) { AR BHEHWAHE, BRICSHHT « MES
using std::ocoeut;
cout == "EY;
t
std; ;cout << std::endl; SR B std:
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sk FH AL o B

BAESR 1 BHE 2 BT RNBEEFIEN TERALRE M FREHF R,
AR —THREAMER . R0, 580 REFHESERKABEL, KPR R A&
WEME R RINEFEERF LR EN U — X RBFEREN—MRE L
HORIE -

WRAEFHEEIHEDTR, RAERHEELT, BINEFOEREXHERT . Lk
b, ERFEARAF TEKRMBE BFHAEOE DR CFRFHR) T, BT EUXA
BRI AT EREERATHERT.

EFEP, BIRSTHERELNEEAE WA TE. A TRFZNTR, BIEES
- MR RIEEENERMF RV RS E N BRS. IERXA DR, BIHET6E
Bl BRI T i%, BT SeH A RE a1 32

3.1 IHEFEERE

BER TR, EX1EED, S8MENE RS EARS RS (L BT 40%).
AP RS (5 20%) MIxEEEVHFHRE (& 40%) ¥, EARININE— k&K, B
RS T FEMEF RN RS-

#include <iomanip>
#include <los=

#include <iostream=
#include «<strings

uging std::cin; using std::setprecision:
nging std::cout; using std::string;
using std::endl: using std::streamsize;

using std::precision;

int mainf()
{
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f IR ENEEN GRS

cout <« "Please enter your first name: ";
string name;
cln =» name;
cout =< "Hello, " << name =< "' =< endl;

/ /T RE A AR P AU K s

cout << "Please enter your midterm and final exam grades: ";
double midterm, final;
cin =» midterm =>» final;

/ /ERRIAF ARk RS

cout << "Enter all your homework grades,
"followed by end-ef-file: -

/P RIBRRLE, BRI A R R T R B R

int count = (¢;
doubhle sum = 0§;

/ EF R BE R PI R x

double x:

J FAREER
J/HBERIE, BIICEEA T count HEEERER,
/ /T B sum 2Tk count RSN B

while {(cin == x) {
++Count;
SUW += X

}

;MR R

cetreamsize prec = cout.precision{};

cout << '"Your final grade 1s " <« setprecision(3)
we 0.2 * midterm + 0.4 * final + 0.4 * sum / count
<< serprecision{prec) <<« endl;

return ¢;
}

PR 8, BRINEEANEFERIMETBRE T finclude 184 H using BB, F&T
HAFERA1Z 3% A Wit #<iomanip>Fl<ios>. kX fh<dos>fE X T —4 %A streamsize, HN/
o o B kL R R R B K . kX fh<iomanip> T X T HHIEE setprecision, XA
2R DRI A% BB X A AL

FEIRAME 5 —A 5138 endl RRMR, FHRAE L ERL X Fdomanip>tBEIEHRE. BN
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FA TP EL FE R 543 endl, ATEL %Tﬁﬁ@ﬁ C++i0 IR H
5E X FHUEE T <tostreame> ) A~ f& PE<iomanip>H .

BREXEREAFEAFERES . PIRHRS RS . & FR, 2iFKmASEERN
FEM NS, BFSgHE AFKEEVRS, BIEBRT — P XFERESN ik AF
B C++ REAECA R PR 7T AR T ERIER P AEREF R RIXERE —MRE, &R LK
FEERFEFHM—ITHEA, BERE control 8, KRBT 28 (T4 Microsoft Windows #
ST EITHEEND B d 8 CGF T Unix 2 Linux R TETHOHEND.

TR EMET S SRRE, BIEER T count SKEREEM ARSI ML BINEw—1a)
AR RHEEE sum F. —UBRFEFTHENRSE, ERSBRH-FHKEER, BiE
W PR RS. XN, EHA T count A sum RT3 S

RHERA TR, XAER RIS 2SN R YRR, d, aEFF R T ILA
FRBLE, BTSSR ST R

RS ¥ i aas P e e R W e I R A S L

cout =< "Please enter your midterm and final exam grades: '
double midterm, final;
cin »> midrerm == final;

FiEME—FEQRAERERLYG. THET MR, EXMETFP. IMEESFETEE
F- N4, B TFRMEREX TN doudble HIZR midierm H final. double 2 H
SRATAETSRE R T A A A, F CHPBRE P RREE SRR, BN float. REM
£ FE%, float FTHES RIEMHKE, Ril@H doudble Ji#TH RHMKTHE /L FRSRIE
MR R

it %, NEMMRELLS RS ESES, MR 2HFHLAIHNETR T HRAWN. 5
AT TR SRR float B HERIROL XY 6 fArpSHidHiA . XN — M EREALL
B 8T — iM% . double 2SHVEB /DT LURML 10 M A MAr, WERNFM, AR
IR B IR E D 15 R AL, BT ENF, double BH &L float BRI, [FHT
BB float KRIAE, THRSBE . EE, FH K double HKBIZ: I float TR

s ¥ TS midterm # final 25, BATREHEDIXHE TR :. BRaLEEF
(§0.7), MABEFRECHERERENER. Bit, BROESHRETIEAART, K
fA1a] LU AR R R . BT EA,

cin => nidterm =» final;
BT E R U

cin ==» midEerm;
cin =» final;

EFR RO E R R AR AR~ BES] miderm B, REE T80
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final.
T—#iEnEEEWAFEE RS-

cout << "Enter all your homework grades,
"followed by end-of-file:

MENEHRE— TXLEBA, BRIMNRSER, XEBQAF T REEHFHRE
S TRAEHSRAEER. RO ZAUREXFMRER., EEFH, nREALLEFR S
HEBMNEEZATSRIANE, BAREFHEHEERERSW EaIERR]—&. FHit, &
B b3 2 HE RO R T 1] BYIX — FKAEF IR

oot == "Enter all your homework grades, fellowed by cend-of-file: "

IR REATRKERE, BANENNEARESRERATERN. BFFFEAERT A
Harsha, JNBER T XHEANHEL.

TR —BAABELTHAZE, RIVAXFIZRREFRNMEBINEL. 2R, &
X—BAHEY, Bk ABBERT 2.

int cout = 0y

double sum = 0;

{EAEENE, BRI sum Bl count B EHIVHAEER 0. B 0 FHAAZ int, XHREKR
&, B THERM sum FHITVHNL, REFRR LI EHEBAK double KR, WRTEMML
sum FIIHE, BAVEHR 0.0 o8 0, MARAIGAT A RIXNMHHMRIE. HREAXE, X1
RS BB AR Z L L — A BN RANER S EHFRRBHITIEFE R
Y5, Eivfi o IS REE —HE, XHFEFFA S RIZTT I B RIERS .

ERBI, BT REENR, RN SR ETRIEE —MIHE. MRALEMW
iE, BLARINRELS HABEBEMIGIET . REVBILRERRTERHFE. M TREX
R, WRRNBHLENTE —MALEFHE, BaXRaECEE . FI1,
7E81.1 FRATEED, DREBRMIABFHE—TFHE, BAXNFHFBRSERG IS
2. T P ERRAN R BN E XN MIE T

NEHAINBRMALATRRN RNER, BT EMEREN, XEWE, 18
AT E BB, RSN B AE LA BT, TIAE BRI R X 2 i 7n b B
ZERAMKN . RATTT LA RN & AR R, WRILZAMOHTE X R BREHRZ
BN L REIFIBRMA LN X £ U ARERTRE, MELETEAREXER
b . XEENLE, PSRRI RE ROV ER IR ®, XREDY, FEEATT RN
ZERILEARBALR - - NMERAE—EERH SR P RBTANE.

IR AL sum B, count 3K EVIRERE, BABRNPBRFRITBZURRER . XEEN,
TR X X kA R BT A — R SRR A BT IR {8 PR count BYEFEXT TN 1, BIFEE sum
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FE HEIX TMER RN EE R A EABIn . AR EE, #ITATHES x5 T ¥inE.
EABA I EMBE —FERAERES T, XS, BIIMeEB e 2 A5 e E
MR

T while B, BIME—RBBERRERNRYHER:

5

/R ERTALE, RMNEELER T count MFEEEALRLS,

/7 H sum 2Tk count RS R B

while (cin »> x) {
+ +COUINL
Sum += X;

}

AV, RERM cin >> x I, 4 while BAIHETR K —EHHAT FE. 7E83.1.1
FRATVEIHEE cin>>x BE— N FHREAREBREF 4, A, RENBIPREBRER
MREME, MEREN—MINER (BB cin>> x> BRTHRE, BafFEERI.

7t while HRIN K, BIEHATHRSHFNESREZHEN. IRMEETOEER
2EHBUET . BIBE 2 FRIHORATHNIE, ++count X count 47 1, T sum+=x RHFE x ME sum
3,

B)E, BRAITGRERERR b 1)

streameize prec = cout.precision();

cout << "Your final grade is " << getprecisioni3)
< 0.2 * midterm + 0.4 * final + 0.4 * sum / count
<« Setprecision{prec) << endl;

BN EHRRHEERT SRR B RS, ARBRIER T setprecision. 4 endl —#F,
setprecision R — M EHIE. XM EFHBARNEENHERE T —MEERERAR, X
R LU AR ITEST. MET setprecision(3)fi, BAIMATUILREXRBER L RA={rF
MAFIRERT, MEHRRERE (HERD PEAAFEALTRE MR ENE 1.

W AF A setprecision, FAIREEEZE T WA cout FIFTHEGHRMHNFE. HARXFE
RO TREREN, FURNMEXHER S 1AL, RN, RNAEGHEE, €%
oA A B B TR R — A BB A Sk, RATMA T cout PHI—N4 A precision
IR R B E81.2). B T XA ¥ 2 JEBATTRL AT DL SR AT a0t B B A RO
Ffi1fH setprecision RIKHRE R 3, BHERHT BRS, RERNFEHEEFEERNM
precision R ERME . XA HERSIHFIERP, BIMEAT LANEAREHERT: *RAHR,
IR, MR, SR NERERE R,

BATIAT LA precision A RBCRRERE, ARBITBERESWTRNESR:

J /YR 3, R RARDRE

streamsize prec = cout.precision(3);
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cout << "Your final grade is "
< 0.2 * midterm + 0.4 * final + 0.4 * sum / count <« endl:

/AR E R A A AR {E

cout.precisioniprec};

Ak, BAVERmAITHER setprecision #H2, BNXHE, RIITLERERERN
H— o RERNM.

311 H#EERA

MHCE BRI, XA, B —BEPEEN—#850 2 while B MR, X%
AR FAE T istream 164 while & HF B34,

while (cin >> x) { /* .*/ }

BAME X LB AR 2R cin M. RS MERD, x HRFERIRINNESIME,
6T while B MRRA B SR . WRERFBAK (AFRMARACIETICEBE A3 73T x
HIKAIEHMEA), T4 while FIRIAR S R, THRMBAEREN x HE.

FREGE THE B RADE AT e &R LR TR . BAIFTAERNZ—T, »>BHAE
R H A ERE S, B, WK cine>x BRMESH T ABAT cin>>x BRFIEK cin FHME. #1110,
BAIETUEIE— N SERIE R x P, REHIT T i HE AR MR I 75 2 7 BLTh

if (cin == x} { /* o */ }
X&BAS FHEHPEUEFM:

Cln>>X]
1f (cin) { /* - */ }

MRERIEH cin >> x RIEHEME, BRITRANOURRR A4 EHBIEM, RITE=
—AMEIED x P, WA, ROFEMBRFTREHER, 7F while Fa)H R cin fERERHF
REHFAE L.

B % cin HIZ5R R istream, T istream EFRAEFEER—E8SD, FTEL, 25 7 B4R if (cin) BX while

Cein) HIE S, RATRLSCTEMN istream HIE X . FLEY, X e XREFEERN, Bk,
BATERN§12.5 A EHTEgnitit. A, REREREAY, RIEEAMZXERY
R THRIBEFEHNER.

BIES 2 EFHNA ST HEASEXREER, XE&4HEE™ET bool RYHE.
SeAb, BRATTETT LU B A AR B R TR E A A4 . TURBRANESKGTER T X5
HikR, BABERERSWHEBE 4 bool HEIFHE: IEBEWHER tue: T
false. EATKE, BRIVESETHRHGERERBNAN, WEK isteam R T —NEEKIE
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cin HR— ] LUK AP EHRE. RO MEXMEMERE, BRBRMNMEZMER
DL 3 A R A, XTI EBUR T istream MR BT HRE, XMRECER
A— KRR E AR TR . Eik, M cin REDFASHTRMEEE — KM cin FEHEH
Eav R e

U TFELR RS, RITA—MRERERNZ AT RS IR G

e RNTTRECETIL THMAXFNER.

® A IREHMA A TRESRBRATABRIER K ERYBYA B, Flw, FURESHR

PRI, BAMEERME— MY, EXFEHHITRER.

® RAW REASTERMARERRME — PR HE.

AT L EAE AR, GRER RN MRBRINER XA TRIER &5, B4
SR AE. IS, — BRIIF RS M AR BRI, B TR A AR 2,
oL RMER, BRERRNEFEE TH, E413FRNETHRIIEERKITE.

3.1.2 @BIAFRER

EEREFARTR (§2.3.2) MEHERRINERH G, FA while B&HEARMEH. X
WEE AL ERB AT MBRRIIRIMEIT T cin>> x, BAREKXKE B
(BB TRAIEEE B count MRFKME AT MahB. Bk, BATLANRATHY
SR TE—Eish, HBEEDNALZARRE™ ERER.

BANE, AHEEEZ AT HE, ERROITLINE, RISLTHET count M
&, B cins>x B, HLAMERMNTDLEHRT counte1 8. HERAIRY count fi1 1, BE
W4 A REX— S BERNE. A, ZHERLEAERINBE BB (ERLRY
sum 3k count AN QAR I, EAERATR count MT 1 LUSE, sum BE£Ek
count-1 M TIAR count A RAAMBH T . FiERIE, BATATLARIT sum+=x ML SR AMFE
CEAYRE, IXEERIE, 7ERES BT while BOPEIR TR R A A ER A .

MREM RE, BRERERINBAZREART, BERIPFEEEIELNEE X
BERRE, BATERFAANE. &5, 7 while BOEHRUS, RIIREELEREERBEK
HEIRIERET .

32 APEAZEFAEE

B HHi R 1L RNFRBUEFE D0 LK. —ERRE# T — M RERLRES,
TRA D FEEA RS EN. 3T PEEAERY, IMGEGRESH, B, MRR
AR 2R BEA R MY AR ) R IR AU PO {EH I, AR e ?

BREEESHFENBRFETER, HRERRE (GURH) MrHIGER, KRR
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FAE- A——8E, SRPERNEOVERE, AT SRR R B AR E R R
hEZE L FHEENE R, BAEIMEAERPSE—HER, mEERA R —
SRR B2 BT S B RS R

WEMMER—T, RIESHAE, AT HEDELHMRE EESBINNET. AT E
BASEEREERPE, RNOAERES—DRE, AR EMERER b BT EHRT
91, BA1RBEFERE o R F BRI B 1. P ERE B MERLUA-BWE
BIRER.

3.21 PEHESESEEEOED

BT HERE, RNFEEBAFEFTORERLERS, REHEITETHT, BEH
fIRBE R A (REA). A TEHFE. ERMHEmE T EE, RTHE—
P RO T T 4E:

o HiAKBMEME, RIESRER A HE, THERRENERIIFAASHTH

EHAEMN A

® FERRECT BT B2 XA TRATHT

® G NCHARER A ] — N R N EUE

SRR R T — A2 vector (FIR) MO, AR LAE F X i AR IR AL AR 2R A
KB, vector FIF T —RFIAHHERMNBE, ERXDTLRERRELLUBNE
EEAE, T AT LA EA TR MO U o D IR AL PR .

W7, ALRAVUTHEFRS I ERFANEF, hik, RIEREMLRSFE M
, MAREREEFFRRERAER. FORIABREIERM F:

/T BRRAERR (R

int count = 0;
double sum = 0;
double x;

/AT
LB EATHE, BINEZRFT count A-FKEEE S,
/ /TTR. sum ZF 3k count A-EHEALE

while {(cin == x) {
++oount;
SUM += X}

}

/MBI RS TS RSN A, AR E AR BRI B A R SR E RIS
&, BIOEIDXHAATRBREAFSR, KNS, TEARLEGEARRN. SZHR,
FE BB E, R AR R, FRARSMARE:

/rETERAE (H3):
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gdouble x;
vector<double> homework:

FAATER: BIARYIE, homework & THHE EFNFEMFIES
while {(cin »> %}
homework.push_back (x]) ;

X8, BIAFRESERANHELASEHR: AR R — M HBHEESR x /P, HEIE
R T G FRERT AN . AT, EBIXSHENEERE, RIIXA T SrtA R
A= -

ik ® 1% M homework %, 75 X homework R EBENIFTAEH BB E
vector<double>. [HRAR—NEHBEESHER. E— T MEBYHTAFREMBRGTHRKER
B, HERAEHREBETLUEEAREREMNENR. TRAN, RERNEXT - rE, R
PAeE MR IT RN B AR, BE bomework HISE XA LAAE, homework B—4
M, THIXRESEF double REHI{H.

7EsE X MERE KRR, BAMERT —MENBRRNIESHIE. £5 11 Th, KIHE
&FEFMERMGELFTE. A, MESRICRBEENRENRS, BATILEHE IR
XA RN ERE NS ORI R. RIAFERESAEE TXRMEE. i,
vector<doubles> 2RI i SR R B, XEHBFEFE T double BRI AR vectorastring>2REI ]
HHRIMEG T FHE, F5.

while ZEFF AT HESI IR SE NI B A A MR, FRA—H, RICHRER
x h—— B BB IR R A& R AR AR B T 4F double KBS . BAE while ERIFH P
BT R :

homework ..push_backi(x] ;

8 § 1.2 Y greeting.sizeQ—#F, AT LT push_back BE— PR BRY, XTREH
52 YA vector FSEI— R4y, T BRATH XA RN homework X RIAITERE. BRAVAHT
EARBIIT x 82T . push_back BB HHBRIM—AFHREBNBHRR. C&E
WLE—AME, XANERERNEES TR 2% . Bk, push_back SIEERZIAEERL A
BRI, FEHEER. B4R mEHKEM 1.

% % push_back RZFTMETER IR R RATVEME, FUBRIVRERRTUEH, R
B ietE, BIIWERATRESEENE. BRAHE, HERIIA while ERFR R,
HOEEL T 4 5 E R RS I 2 RN TS 7E homework T — X IERBIARER.

BTk, BRIIMZFERBRH.

3.2.2 4R
831 PRBERFRAY, RATRERHRERTHFFERAN:
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streamsize prec = coubt.precision():

cout << "Your final grade 1s " << setprecision(3}
<< 0.2 * midterm + 0.4 * final + 0.4 * gum / count
c<cgetprecision{prec) << endl;

ZEiXH, final # midterm {R7F T 238K, sum A count MBS T HiE FESAL RSN E
0L, B B A B R RT3

MIAIES3.2. 1 PSR IR, TEPERRE R RS EEEITHR, AEREE
BB Bk & B A oh 8] B P —— A R EA T R A RBAE i R B A v P E R
BB AR R, S CRbEEAERENESER.

HTHRUTE, BITBEEEE—T, BIONELELEF MRS FE homework HHIE
—REHBKEEERN O “RHEHEITENMLE. MERIEKEFHEE—TREEEERD,
RO ERKET

typedef wvectoredoubhlex::size_type vec_sz;
vec sz size - homework.sizel);

vector HKEE X T —A %34 vector<double>::size_type RIRERIFI— 24 size RIRE X
A IRE SRS sting RB DAL BB size_type B —1 unsigned KA, B HAE] A
UL A R AR A BT RE A B K s sizeQRUR[EN T — 1 size_type FRBME, RNARE
RFRH B TENTE

FlhEEAFH AT Em A ROEE, FURNSA—NREZEEKICEZXITE. ARB
REHIEMHE T ARMRERERKE, B, mREBEIIHEREREMTEMAE, AR
HESSH YA, RTXNER, BN ZFEREHESE XK size_type REFERHK
B BT ST R TE iy & size PURRATMHE, RAITIBZHML.

FEIXAMEI T, THX R AR S MRRBEEARTE. BT ELER, BOGERT 5
X2 A H B HE S T, XF TEMEE typedef. JRFAFE B EH Bid typedef, I
BE T, BAE LMERESEREN— 1 BRE, MARXMAR—MER. ZHFATHE,
B h AT 2 XAIE T typedef, Bl EmIBER vec_sz EXMR T vector<double>::size_type M)
— AL, BT typedef B XM ARSAFRIMFRFAHF AR, ERER, &)
AT LR vec_sz 1B size_type IR ———HBIBAIBE T HartE HIERBIARE.

B IBAIANE T 4 homework.size()f IR [BHE i 88 6y 42 , BBA KA LIS MEF
TE—AF—HKBE. &R0 size RFERTES. EEHEENE, PERMNEHTHATRKE
MITAEFE size XA G, BASEETHIBEHREREX LASE. HE—MRERMIE—
HERIEA size B, ERITARMHE size BBEGHBERR <7 048, MEHES
HMERANED. BRENR, BESCHRIERL size BB M EHATIRIEN size 22T
FENERSEAN. BFXHEASKRFTLNERRARE, FFMDEER (REF D R8H5 0
A size A RARTIFTRER.
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FEARE, BRI THREENPELRELENY, BERITT -SRI ERRITERN
WSEHA T —LE8EE.
1f (s1ize == 0) |
cout =<« endl << "You must enter your grades. "
"Please try agalin." << endl;

return 1:
}

EITA & size £E 4 0, RATELEEBRNE LEXMIER. R size H 0, B4, BH
THER Z I REAHEAEREF. ik, BATRE 1 KFoR KM IEWRANTS 0 EATIT
WHIAFE, REEGE, MR main REER[F) 0, WEFZETRIY. BRIEHANEMIESR R
—ARERFEEEXHEX, A", KB RBHFREICHH I 0 EEEL RN

MARMNCEEE T RINNWEEIE, B, BERINRTUFAEHEFET . B—FE
B R BB AT HERR, A, BATERT —MESRK:

sort (homework.begin(), homework.end{)}:

sort ¥ XL X HFcalgorithm> 1, ‘EEEFT MEEEFHTRIESERF. Bl
FrelUBIEES R AR EFR A, BREPHREERE LRSS EA4TRESE.

sort RIS EEEE THHEFRTEMLRE. vector A XMHERMET HAA K
begin 1 end. 7£§5.2.2 P RKA 43T begin F end RFFHITEEZHITR, FEREREEHRE
%118 homework. begin487~ T % 4 homework ByMEFIE—1LE; FE, homework.end()f|
1810 B ERTE homework MR E— T REZ EHLIE.

sort MEITWHSE R T E TS SNNERE T RESTFHTREAAMESF, AR
I — P ARRKEBHTFEHNSR.

— U N2 T 3 homework BiHEFF, FATHERH ZH—ITHEPETE:

ves sz mid = size/2:

double median;

median = size % 2 == 0 ? [(homework[mid] + homeworkimid-11} / 2
» homework [mid];

TERLRF B TFEGRATIAE size IR UL 2, XBERAVRBEE T MBEP AR . MRTENEY
A, MRENERRMEN: BRTBENMATH, BASRNEE DN TRAMAEE TR
KETHA™

iy AR T O R R . R R RS, W ER BRI PR BRI
ENPHE. B, whESE -4 T, EREREPHE.

BAHERA X median BEHREXPERTEMFHEEN: RBEEETSH—1 &4
BN, MENTFFEEALERRE? . 285/

BBRIZH %IR8 B — P B EM ERFHR UG BRERMABIRRE. MRTEMBRLL 2
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FIBEIMNA&EA 0, Ba, BRFOEZid TRENTE.

SAE N R BR if-then-else RIXAAMRS. B, BHEHALZHR? #in ZHTH
FAHRERIFHRB—PHIRE. WREHTE e, FAGERREERAFIMNE “77 1
“.7 ZRIMFEDME: T, SRRE ¢ ZEREAKE. FHik, NRBIIZHFITTE
AEh B, BARIEHER AT REAN TR E. WRAAYEH, BaRIMEPE R
3% homework[mid]. S&&BINEEFAML, ? . BHAHFAVHHEHBRERIER. DXME
FAINSREAEM, BTRESEENFEHAMRERRH—1.

%t homework[mid)#} homework[mid - 1JEI3[HARITB R THRMBTER—M A&
AMEARYHEE —DTESE - AERAIEINERSZHE. #lW, homeworkimid] &
homework 1B % mid BT E. BiEHE7ES2.6 PR FERN—F, homework REAIHE — 7T
# B homework[0], & )J5— 170 E Il & homework[size — 1]

B ATERGBRE A CGRirs) B8, XM REIEBERF A A ST NXEMER .
B, homework[mid]& —4 double R ¥t &, RATn] LAKTIZ AR B4 double ZERI BT ST FFHY
FEATHRAE . 500k, BATET AR EA I, FRERT PSRRI ES SRR L 2 Bk A
AR SR EME

— HA#18 T {7 23 19 homework FEITTE, BRITET LIERHEREREFETHT .
WA S size MBS, IXFERE, mid F{ERET size2. B4, EFELENEGHL
H—x24Lf HRH mid TLE.

mid ciza-1

elements < median elements > median

! m

mid-1

41408, homework )G —LBRAFH mid A TTHE, EHRINKEREZMEL, &
E A B B FHE A T ENESE mid - 1 0 mid, TP EREXHEATTERNFRE.
MBTEMANBETE, DARRRENERZSEHBIN mid LR L(size - 112, &
REMIE, RATREAT LA homework & ER &H mid MTEMHE AR IR BEREET
AR — A ES BRI, X TuEELE A E:
mid
!

elements < median elements = median

U FETHERTE (RTFETHERTE)

e | |

mid+l gize-1

O ——m
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£ EE RS FERS, PEKV SRR TRARSEARRIINER T BRI XK
BEAT WIS .
WRBNHENT PE, BaRKMEBRRRATRAE R RE RS-

gstreamsize prec = cout.precision{}:

cout << "Your final grade is " «« setprecision(3)
<< 0.2 * midterm + 0.4 * final + 0.4 * median
<« setpreclsicn{prec) =< endl;

BHREFNXBEFMAOTAERS. PRNERFRABNERE, HE, XBREFHHEN
B3R ARME . Bal, B{ERIIA homework MR SBEFENT RAEAR—ZHTER
H LA 8 TR B R AT E 2 10 2 A R R BEAE L I RS, BRI AR Z B B I
KB R RERETENX SRS, BVRERCEL Az RIMET aRXE T .

TR EERE. bR SEFRETNKET Sdnclude 154, HNHT vsing
PR, R — e R

#inciude <aigorithms

#include «iocmanip=

#include <ios=

¥include =iostream:

finclude =strings
#include <vector=

using std::cin; using std::sort;

using std: :cout; using std::streamsize;
using std::endl; uwsing std::string;
using std::precision; using std::vector;

using std::gsetprecision;

int main{}
1
/I EHRBAENFEENE R
cout <« "Please gnter your first name:
string name;
cin »» name;
cout <« "Hello, " << name << '"!" <« endl;

¢ /B SRE AR A R NS AR R R

cout << '"Please enter your midterm and final exam grades:
double midterm, final;

cin =» midterm == final;

7 7R SR A SRR T

cout << "Enter all your homework grades, '



LA & 49

“followed by end-of-file: -

vertorzdoubles homework;
doubhle x:

/AR homework BLE T ATHFEEL RS

while {cin == X]
homework.push_backi{x};

/ /¥ homework =% A%
typedef vector<double>::slze Lype vec_sz;
vec_sz size = homework.slizedl);
1f (size == 0} {
cout == endl =< 'You must enter your grades. "
<< "Plesase try again.' << endl;
return 1;

}

¢/ Yot RS AT HEFR

sort (homework,begin(), homeworkX.end()):

¢ 1ot LR REAEN R

veco sz mid = size/Z;

double median:

median = (size % 2 == 0) ? (homework[mid] + homework[mid-1]} / 2
: homework [midl;

7 /TSR R AR

streamsize prec = cout.precision{};

cout <« "Your final grade is " << setprecisioni(3)
ce 0.2 * midterm + 0.4 * final + 0.4 * median
<« cetprecision(prec) << endl;

return 0:

}

323 —HEARANMER

7 bEHAeESG, HARTEESERIENERN. g RNFELE—FPHER &
homework ARSI FRAT AR NERE, AWZHE ER, H—NZHBEESTHEN
XARERRESE LH—BIBEARNEEIEEFLEX. B, BHEFBEHE
FRESE. MEBMNITAEEMRMT 4, BARINTRBHILERF. B, RIGEFLEE
THR—T, WERISES TRITHEERSREMNA. MR AZEMHRNECTRER
EiEE T EO—PEE, BATESENE - RERSURBER. ATak?
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MBERMNFEEZFTE, B4 homeworksize() (KR size) BT 0. HHEM, mid
WE%T 0. MEAIRIT E] homework[mid1HIEHE, BT SEE homework B — B E (18
HAEES DO, BHBEL,. homework P HEH LEERE ! RN AT homework{0],
MEAIRBEFNABRMENBE TH2——RIXEMESRET LI AEFASRERT 2
ARAERESDEE, IHENREZHH R,

BRNMBEBAK SN — DN BREENGFGRRE, BHEENEEEKE LR —#,
vector<double>::size_type EIIF S BBNAT X FFERTER AR A A BRI R S BUE R MR,
EAIATTEMAIE DL 2" 03 (n A PBURTARBRSHNE). Blin, £RFDPRITKEAS
¥ 2 homework.size() < 0 £E ML, HAXANMAEFR B EFE false fH.

i, BUREBEREMLHASELEREATESE RN, BRBE EWRERRTCR
Sy, FEt, 0 homework.size() - 100 EHMRERB A THF EHNE R, KLEKE
¢ BAEE M T 0——B[M# B homework size() <100.

B, EHTERME, 3 ERITEFNEITHRRMELTN—RE vector<double>3R
RN B2 EREEERNRKUAARE A, TARMN-FHERSET ERTKERN.

BAIZ UM B MG L, REN Cr+riXERNSITH RN ERER. EA
NNEFSITATEIRNE, EEERIMOEKER AR, A FERER Cr+ REF IR
R «

® 7 vector SHIRMAETEN, H{ERENEANSHECR N AT R 5 R4

® UIR{ET nlogm B (M, ZfTifRIZE D TET nlogn)) ERAFFHEE, EZXE,

n AT R TR

XEEME, RUTRMAE T BN EFESA AR E N RN R _EHRINETT, mHIaiT
a2 TS TF nlogn). kL, FRIFREENEAMKCETERENERNBE T
BeHTE . CH+RBBRITRABAEEM BN REN, RSAERED BT T SHEERS
.

33 /hE

W BAEE YRR RA TS REAE B 1 2 Wi RPRIE, B4 emstavimit. Hak
RIRIHRE VAL BB R RS R A . T XN E R AEREZEN L WRER.

A UL

typedef type name; % name 5E3H type FBALE.

vector 8% B T <vector>tH 58 XA, TREFN -FERELRY, RIMNHERBTFF
P e KA. ABETUEAMEE. HmEN—SEEREDT:

vector<T>rsize_type —FER, EHETHSEFIRFEENEXDBTHIELE.

v.begin( ) R E A BE, X EERR T v BRI TE -
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v.end( )
vector<T> v
v.push_back(e)
v[i]

v.size()

KiPETH.
sort(b, e)
max(el.e2)
while(cin>>x)

s.precision{n)

setprecision(n)

BB — PR, X RER R T RERE v RS TR 2B E.
BE T —1TENEE, X/mEnLRF T RERCE.
BBEHRN—AR, XTTEPVIRER .

BEFEEME i FHE.

EE y RITT RN

PAEXHE b E XM AEEFEFRITFEFETS, XTRBER
<algorithm> & X Y.

BRI FEiER el fle2 DB AT el fle2 WM AFEEMEINAE.
X B B R 1 <algorethm> 3 52 K.

P — M E SRR AEER x PHRERACRS . NRRATHERR
s, Waktrsi: &N, BERD), while REHREERNAT.

BT R T s (MR EN o (WREE 0, B4 s HFHE
AF), REIFEARFE.

RE—AME, WREXNENTE s REXTEE, BLXMREAF

A s.precision(n)M)A R . F X A <iomanip>H .
£ setprecision BB 3F H H precision R HIF{E 2R . 5F X fE<dios>H .

sfreamsize
I

3.0 #HiF. BTHAREEDPHER.

11 BERMNFERN - AHEEE0TE; FNREIEACHE BNELELH &
WAET, MAREBTIEFDHE ML B BIIAREHCEZIIMEAE. BE: —
ATHATRGIE W IR, SBERMTUEH —ME, RERBBMNWES PREN (BHLEX
M) BEMAWE, BERXEHEHSENEBRTFRRBIEHNINME.

3.2 B —AEHESS AN MRSMHIGES, AR WS MRS AR S
AR, AR B S — R 0N R H AR B A K, T RORRR S RIDASG S HE . B L
BEHEK, W5 —PMEFPRIEIF TR,

3.3 HRE—EFETEEENHAPENA RS FE R HARRE.

3-4 RE-AFEFEEREENRAPREUBREBEMNFERFHIRE.

3.5 HE—/RFERFENEBE o MEENRS. BEREFRBESFFHIARNELS: B
—A RIS A R, BOAMREERS, MXDERSISERERINEARTE. AN
BREFEEVRFNANHREEMN. BAVRES4. 13 TR B A 524 08 R RRER
19 4R
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ML e Bl

BARTES3 22 PHAEFLLRNIAEMEX, BENREERE. 7/ RNHFEEREDR
EREEMEAN. XEETREBRIMEFRIRAEN TR, #5ELEFRFE: B0
T4

® FTRERF LA LU TE R AL A ] R

o 5 HAMA KE M T ASMAEMY

® WRE LW

BONBACHEFAS TR PRE 1, BRENFAREBINHEA . XHTPHE
PR GEE, N ARIFFHEE TR E L RN EEN, Rk, RAEERITFER
FESHRARLH AT ARNETES, SNBSS .

BRXEEBRFRES 8, CH+RUETARERRNFERERITARKENEF: B3
COCHRMERRLTES NBUEEH. 55, C++ETBLULEF RERBNEBESHES ST —
AU FERB R —RINBIES 9 EFHRE— BRI,

RERANVER 7 06 A RBBELRALUEHE, TABTERE I TERIEETF
S R BATRT ARSI EE AL TESM R R RE L S T BRI A BN — B 0 BT R Cer
R U] SIS R R AT

4.1 HETHE

FBINEHRS — DR E— N E RN B, Z1 B RSRRENT . RE SR
MR EERL B ARSI E KA . RITBERE, ROTSEI FREEERGTHH T HE
tesk 9 B e, AR EEIN 2 ARSR EREETE. BT NMEEZH T8
W A RATER T — B AR RS ZEEURIREASHE S B RSN 40%,
T B A W o R ORI 20%

FRRATE (HETREE) )L ET RN ERRHNR, RAOBNE RISE T HHE
RER— P REET. BN, ZAUEXHHREEN.: RAIPTURRERAGAEESN
W8 . R R BAME T SR RATEF I TR, T HEXHFRE LRI IEE R RITER
FHEBHEEE E R . P, e BATESCERN TR AR R . WRENIA T ETRGH
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RSN E— B ARMASA AL EMERERRNZIRE NG —MEFIE, BRI R
il &t =T .

HHXEE R A R BOE S H — A BN AL REE AR AR WRBN o H
&, BRATVRG L E N WR AT REBSE—RNBEAEBEE B RERMT 4K, X
= B B A S A B U FR A A A I SRR AT BB 88 TR B HY IR A1 e B P Y LR A SR B e OY
MR R B2 R, BRITVEFRSTEEAS I, MBI i R AR B = A0
R

MBRINR SR, RO ARSI T RIRRERT HRH:

/AR R R . MR RL B R B ARk ARG T L B

double grade{double midterm, double final, double homework)
{
return 0.2 * midterm + 0.4 * final + 0.4 * homework;

}

B ERNIE, RATESGTRFE RREHE AL A main. RATAT AU E AR K 2K
£ WR . X, BRAEERETHEEEA, RYGERREREE, ABRENG
EREA O BRpnSE%E, RERGEH o UEHEENRBE. it 38 B QR oA
AKX MR TS, XERREMERN. FEHSREA L2,

EXAF TS, RWHSER midterm. final BAX homework, H— NSRRI E
double. iX e g ¥ M i b 1 R BN BT A . X R, ZE A RE el
g, 3 A RBURFER SBEHR.

B A R — R, SR BT RMNS I E L ENT. SRMEERR, XEf]
TR Y HAERSD FaRel, e RREREERARA S8 . E, Tigfrer, B
ERATAM T RY, RIRBFREANGS . XESBOREBARER WARBITER 28
AT . Bitn, 7E83.1 RIRIIRE T T ME AR H A aA:

cout << "Your final grade is " «< setprecision(3)
ce 0.2 * midterm + 0.4 * final + 0.4 * sum / count
<< getprecision{prec) << endl;

FI5H grade B, BWATHAT LHE LRI EAEE AL

cout << "Your final grade is ' << setprecision(3)
<< grade{midterm, final, sum / count)
<< sotprecisioniprec) << endl;

S TS B MR B T M I - A 1 B BT LA (05, T ELIX e S MO W 5
BB AR AR, UL, MERNERAEN grade, HAFE— SRLTRYHER
i, B RAUR SRS T AR SRR

SRR EER, TRIETEED envcount ERNFRR. —RIMT, SHBHR
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RN )2 Bo TR IR, 2RFEVBh e Hir MR B EN EBER AR
AR T . B, BREFEATVEA grade(midterm, final, sum/count), A4 grade HREFIEE I
RHBRRSHAEG, L, XESHAVHERHNSEENRES. XMTAZEHHKEN
ZAHPA C(call by value), XEFEASEEKEBHRESEER—HH.

411 EHDE

7r83.22 PRIV R THENERAE. AEESR, ERMABAY, RINDJEERR
MEPEREIE . #88.1.1 PRI SE D BRAITR WM € X -2 RECE B AR
HRIE R B MBLAE, BATH & AEEHED D vector<double>R R |,

HTHRERITCER, ERIVARE TS 22 PR WA HFEIET, ARLBAT
ﬁﬁ]?——ﬁéﬂiﬁbz

/- A vector«double-R R TR APE

J/EEEANE. ARHBENEAN vector BB LB E B

double median(vector«double> wvec)

{

typedef vector<doubles::slze_type veC_sZ;

ver 82 size = vec.slzel);
1f {(gize == 0}
throw domain error({'median of an empty vector'};

sori (vec.begin{()l, vec.endl()};
vec_sz mid = size/lZ;

return size % 2 == 0 ? {(vec[mid)l + vec[mid-1]) / 2 : vec[mid]:

}

Hoh g —A ks, RITERRHGSZ N vec MABRIETEHRE homework. HER, AW
BT AL EY GRAMERFEEY) MHl. ANRITEEHET TR median, &
BEANBICEAEEEE T BiN—EHX THERD EATLLERFE . AERIMBREH TR
B size ¥l mid, RERFECIIERT median BEKBHER ., IHNE, £HAOMGEIH D
AEHRATHE GFERAEE) K. BFE median BFIX LT RESEE, ABREKIR
El IS e %, BAHE vec_sz B XE— I BHHER LK, EARISIAHENEM N
FHAth B W4 X 2R A R EMPR.

BEPEYBENAEIE, BRITTERBRER T ARKMARE . M§3.2.2 PERATRTLN
M, BAVENT AR A RATEF AR B RN, RERITEATUMAFRMEE
ZE08 B ERA TR U B4 4 R R~ A BB XM . EXTEEIERNRET, BIGEAM
WA A T a R B TR B T e, Bk, RATEER B Rk R E A
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PSRN . MXFIMNERE, DRMEAS, BRITERE —ITRE.

me—-MEFERY T — 7%, BAXNMETFRSETE R E K L30T B R E
FH R85, HAXFEMRHE— I RENR RSP EHRRERTBAHXLERET
F8.

BH, AFFRANEEPREEN —Bo R LEIH#EN—1I38E: TRERBET.
—fkiE, XA EEMRENRNAANESEREE LR NEN ZERA 4B HET .
PERX AR RE ) TR, AT R & domain_error. XL ff<stdexcept> e X —
PR, EL&MBIME, RSNV ELRRFAREEZN. ERNE Ml
domain_error W&, BRIATATULE —NEFERBEHRER. ERNRITHESS23 PEEF]
BIEEE, HEFENERTUE—MEEEEPFRAR AR,

BH — N RTFRETAPNATEHTRITGERREEEN. ARITAH T ERER &,
BITATLRS R E ERVIIAES TSR EHT R, XHEME, BRINFEEER, AR
MR, 2EBENBSEERHBSNP. S, MRERITAA median BE. MM
BSHHBAEBERSHEEIFE vec P

7 median 5, ESREHRSEFRFEEFHY, BXHFRSERE L N E-—IH
3 median SR son ANTHREERSEE. WRREFREHSHEHT, B2 son
FENSTRAL RBEERETFT T X MUEEBRFEE N, BARMRR W &SP EE
ARFEFEREBRNES .

4.1.2 BHFHEIEITERSROIERE

§4.1 11 grade BB ERAMICEHUE T ENFEME LB ERE, AR MNENH
RSBEVE AR AT EREUX MRS R R — & 2. 7E83.1 FTRITERFEIE, Mk
§32.2 PRER T W . Fk, RBROIEL PHHOTE, RINJRHEUREHLAX
FRARBATX 7 BITT B BB I SR B

AREEY . BERERBRSARAER RS RERTHEEN B RS

/XA ERAAEHEHSE. EY nedian CEARANZER T XTI

double grade(double midterm, double final, const vector<doublex& hw)

{
if {hw.sizel} == O}
throw domain _error{'"student has done no, homework"]:
return grade(midterm, final, medlan{hw));:
3

XA R, BRI AR AR

AR, RINAB=ASEHEMERE const vector<double>& . X HTIZ HHIR A
“It BRI Y double MR FE BT, WEEMASR, BRIBEEHED “WHREZRREBES
7. RINBLHRE—SIAEAR, BIMERE— M EEHRNS—EK. B, mREN]
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w5 T UL FHIE)

vectoredouble> homeworlk:
vector«double=& hw = homewocrk: ; /hw B homework FI—T#4{L%H

BA¥, hw & homework B 5 — 188K AILFERS, BATH hw BiO SR ZEREMN T
%t homework M EFEHIBhTE, Otk E—#. ETHERKEATEEMN— const:
/ /chw & homework f— T HEBEHELE

const vector<double=& chw = homework;

XA EAIREFE R chw 2 homework ) B— P FA%, HEZ const R T HRAITVEA ¥
chw fAR{T AT BEEUE B B OZITE *

A —4 3 AREANERN S &K, BUATEERD—I5 I ANSRZHFRRE.
EX—T AN BREXERRMZHSBORRE—HEN. fil, HERRNEET -

/ /hw!l Fl chwil & homework HI&E{CHE, chwl 2RiEMN
vertor<doubles& hwl = hw;
const vectorcsdouble=i& chwl = chw;

4 hwl B hw —FEESRE homework BI5 — P EFK: W chwl WER chw —#£ 2 homework
IR S Vi i B 5 — B,

MERINEX —PMERESE (BHE— AT SRR S D BINHKAGELLZTE R -
BREMSEEESH, BAXEMERT, BIEEM const IR AFHEIZITE. Bk, EAT
FREH 5 -

vectoredeublesk hw2 = chw; ;ORISR T chw BB R

XEER, RAIZ T BEMIE T Ae 3% chw HJ{E.

FiREs, BB — 2B const vectoredouble>&, 4, Lhr RN ELE
R RAINIEL T RADY R B BOEE D AT AR ZE T, RN EXHEL T Uk
FAPEFSREHMNE (FUSHNERRBERET ). BAXISEENFEN 15
B, BRSBTS E R L AR BB RHXA R, XEASEE—"3IH, Brik
AT T DU A B I B R BIS T .

grade AP ARMBHE AT R, B4 PEMA RS, ZTHEHH
WA R grade—REELSHAA R A grade BE. BT RBEFRAFNEHRLE
XS EEE, TETEN CH+ERFFHESSE LI, REERNERIERNRELE
HEK, XBASSHRE X EAEY, RATEERNEMH AMRER grade, RAIPEERE—
A EWTIF, REMEEBRER SRR TDRBABRIFHEIET MR-

B E RIS KE homework sizeORTE K 0 RERNIIENIE median & A FATT5EMK
EAMES . XREMMEEER, MR median RABAIREFR—THEHFHETE, EREM
H—A84 T B “median of an empty vector” B . XHATEEFE T 8% 4 AR AR,
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RE&BEHARBEGFHN. B, RAWE T ACRRE, RINGFECESHF 22Nk,
iH P TR R RIBTEE -

41.3 RREEWRER

B AN RATT AR ZE JLEE R AR A B R A BGZ I IR R RN S — I B
g ?

FERRXPE -DRBET AN, BNESBR—ARE: BER--REEHANME. —AMES
KRR TIEIMREA RS IE — A MUE RN ZERTE D).

BATHRAT — P EBER T E RN B PR B F—ARE. —MAaERLERER, SR
¥- BH, XNSERM—AENTE, RS M ERESHEEX MR ER.
XA S A TR B ECRRR B E WA, EMROIT . RS, BITH0R W
T FrR:

JE—ARNR, BFBEARSIE#— vector<double>XR [ B

iasrream& read hw(istlream& in, vector<double=& hw) i

¢ X B H R R
return in;

7£84.1.2 P, ®BNEBBINEFEREE — RN const vector<double>& KIS ¥; ML
A ER T const. — 3 const B3|l 28Ul F R PME A S R B B B SRS
., B, HRRAIBAT

vertor=double= homework;
read_hw(cin, homework];

2L, read hw BB -ASEE—SIA. BEXANFLRATROTATORE], X
read_hw B9 A2 %% homework KI{E .

B G A A M e N BREE, USRI BB R, RO EESE
Fl R BT RER . R, ROTUFHEBR N EESHEIIESE. EER MR
FAEISE A SR, B, R —ATEREMY, BARANERTUE N5 HEERTUE
EE—AB AN RRREER. —ATEERENRENR, B sumicount, FAREE.

read_hw BMEFHASME LTI, IREY, RIOIFEHXNTRICREUBLHSEN
RAS . BAVEAT 88 cin 04, ERTLMEE, FERIBE R XE— M HERE . FE X R R
EHh S T BEEERA R TERITOSM ARSI RE. MERHEE A SO A S R
UARRRAS, B, AR L, SRS R cin KE.

EEEENR, read_hw £58[E in. Mh4h, TRLATIH fIER R B RX A EER . LR L,
XRERRIBERT — %S, RIS SE R A X ST E 6l EREAMEES
v T a6 [ B B R ¢ e ——BIHE B e R E A & i T ORI AR . BT LLRRATTR] LA



58 A

FEHLLTRiE]:
if {(read hwi(cin, homeworky) { /* .. */ }

KRG T HERHEE:

read _hwicin, homework):

if (ein) { /% . %/ )

e, RNMATLUEFZRBINAEZRFEEVREST . BHE, RA7IHERNERIFTE KR
WA K. IXFERE, BERRIME—GRMEIREREES T mAER T -

/B —ANER— AL ERA — =i

double x:

while {in == ¥}
hw.push back (x);

XA BRI AR AR, BOFRAREW R —

F—APEEE, wHTERERNEXH—RINAHEBERCEARNEXHT. BHR
AR EHITEN, FFUBNAAMERERREARCDET T FXEME. ﬁﬁ]ﬁﬁ%ﬂiﬁl‘ﬂﬂ?ﬁ
i 2. A8 B RE R g E AR BAI R ECR A B B 2 AR RS TEXHREN
K, hw WEESSHAERMKNSRERS. A TREXADES, AT EFHRIIH L EZE
ifl A hw.clear().

B HERR LB E - EERE, BN HH N ZE R B 3 . BATTAT LAYERF 3 Y
SRINENF B B R RR AR X RO 1E, AR ERMNZIRII ST — . HHRAREATLE
BRI ST — A8 BRINTERCEIA T XAEE: HHERITFTRIMAA RN .

EE—fER D, BRI BREFESREBNIIRT AR, XN RERZKLH, B
TS, XRRN AR CRBERMNBIHENT IERNEIR G4 A TREHER,
—RE, I XHERFIEEANEBRAZRARMT .

FEoMAER, MRERNBIMIFTRAS BaERSIEMARRCRRERE. ERE
i, SHEAHERE SRS, REFRBNBE T UHERE . Bk, RAMEA
SV SGE I T HIE, Tk R ERT R, BEREN BRI EE
(33 3 S R F B Ak RS ,

5t F EEEAE—FPE S, RATERATLL “ B3 BAINREBIIRER G — D FEF LS
EEBARIE. XN B RIBAESIEN: MBARMNBET XHER, BHAHBRL
ANGIMETRIA T : IR BV A RS, FER 2B B AT N T — I AW
R, B A A 1SR A R A A Lk BE R AT ) ] e U AR R I T e —— A UK T
BERT U4 REER T TRMARE. AHRIIEFA inclear(XRFER in WEHERR
&, XHERSLERRE RIS ISR T .

BAIEEREZR AT AR ESEFRBERAE —NFEML RS, A
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REEECSERTHEMHEABRRR T — M HESHEA . XEEE, B LM ARA
ZFup. BN, BAVRA A BEERRFFE N 2SR FLEAFERNTA
TR SEE AT read_hw BKE:

SN TE P R SR A B - vectoredoubles

iztream read hwi{istreamk 1in, vectar=double=& hw)
{
1f {in) ¢
/ EEEIRENRRE

hw.qlear()?

/I ERF R RH

double x;

while {in => x}
hw.push_back {x);

/AR ABHTEX T — 1 E B
in.clear():;
}

return in:

}

ERERIE, clear RIRTEN isweam Hi 5 FHATRIL K MAT AR IR EEN MR R R
SRR ATER. T isveam XH, TIHERTHTH RIS RIRI0UERASH1ET] EI4EEE,
mix FraRAE. CHETARETOIRCETEREBAE, FRRSLERNERAFT %
IR &

414 =IREESW

FiXE, BNAHENE ERNMNEAFHTETEESRE—T THEMXPFE: RIIBEERE
Y TEANFREEYEEETERENRE, X2 ERES DR median, grade Bl K read_hw.
X B b AT AN RS TR B T E AE N N S, R X =A R8T R R AL G
B B AEAE R

median E¥(84.1.1Y5 — vector<double>2KH {1245 . FHitk, MEXHHSHTREE—1
B RE, TEXAARENEALRSFREMSEEER. RESEAR, BAAN T median
i, vectoredouble>fEIR R — M IEMKSHRM, FXEFAXDLBEUBRE T EMER TR
B T RATT LIRS B AP . median 20T S EHATHE . MATFEBESEMIE,
B2 FeAT 138 H medianthomework) ) B {##E & 23 homework HME.

grade B AH A FEMEL R R(§4.1.2), X-MEEAH— const vector<double>&RAI]
28, FEIXAKND, RS TNHEHNMNSE, Fi const MR TEFPHAZHE
SH . FAXRENSEAEEEFAEN-RESNFR. LRI, REIMANIZNE
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280, T BAT R T3 W1 vector B string iIZHF KRB B S BE M E FIP] GE £ FE R LB & 16T 4] .
—BTE, BIMFWGLERTEW int 3% double XHR AN EBRASEH M EMEH const
1. NXE NN EEEEHLEBRN, .ﬁ&ﬁﬁﬁm EfTHN®, ESEERES
HEHIMIHE. BRERADB BB

read_hw ¥ —AHBELY vectoredouble> &S H——FIX B HEE consi. FEHEH, &
RN EEERESEFNSEEERER. IRFERIR T LELN SR ERH T ALFEZE,
Tl U R A E B RF IR R NE S RRIE.

SiE 83 BSETNNSH LR EHE —BERER, SV AEERMNNR. HEME
B 5 —AEES BEEE--ENSRTTUREMAE. B, RERNE —TREZRENH
3.

vector«doubles> semptyveci)

{
vector<doubles> v; IR E
return v;

¥

BAVET LA B XA e B3 ELAE L4 ROk ATE§4.1.2 TR A BN — B3

grade {midterm, final, emptyvec{)}:;

BT AR, grade BHAD B A RE, ZBRENEHSEHE. R, A%
EE, SENARRERAEH.

FERA TR read_hw BHIRHE, EHFEASEHUARLE, XRFAEHFHN -SRI LI
WA, WRENE read_hw —MHAREZENME

read_hwicin, emptyvec{}}; /R emptyvec () ARAEE

GRIFEBROE TG, EHRIERA emptyvec HFENBIMRGLBHNBHRE
read_hw i [EIET S BHE . WMRERMNE A EHITEROAR, BERRE, RIMEERAFRT
— ABRATTLET B P

4.1.5 [ERARKEKITESRTOVEGE

ARSI X R B A B ARE A e IR . B, KA AEEIDRE
B 3.2.2 RHE M ERSHIET

// include 84 MHET AR using B

/7 84.1.1 Fiff median BEACH

// §4.1 %M grade (double, double, double) R

/7 §4.1.2 Pl grade (double, double, const vector<double»&) BHMH
/7 §4.1.3 WM read_hw{istreamk, vector<double>&) B¥H
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1nt mairnf}

{

}

f0OERIFEATERY

cout << “"Please enter vyour first name: ";
string name;

cin == name;

ooyt == "Hello, " == name << "!" << endl;

¢ TR I AT I A R

cout << "Please enter your midterm and final exam garades: "
double midterm, final;

cin => midterm => [inal;

(f ERBA P ATEEY RS
cout <= "Enter all your homework gradeg,
"followed by end-cf-file: °

vector<doubles homework;

/BN EEAEILRESH

read_hwicin, homework};

/7 WA LIRS, 8 E U B
try |
double final grade = grade{midterm, final, homework);
streamsize prec - CcOUt.setprecision(};
cout <= "Your final grade is " << zetprecision{3}
<« final_grade =< setprecislon{prec) =« endl;
1 catch (domain_error) {
cout << endl =< "You must enter your grades.
<< "Please try again.' << endl:
return 1;
}

return 0;

5 AT IR A b, TRA ISR B R T AR R 7 v R B S BN R o B At 45

#

e R AP RAFTERRSEZ S, BRI read_hw BEREHIE. read_hw AERK

while HAIS B EMIEFREEVRA—BERRMNBE T 304 & RERERZME T — 1% double
R SRR RE.

EXAH b, BEENFESATE vy BA. EERMITE T EER oy XRFL
5 RITEA] . B EEA T MM T RAE T —4 domain_error 7, HABRMEEFIERIT
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EEEN], REEZIATHM -RFHOBERER . ZEEAR catch (RIK)THH—3
51, catch FAIMICHE T catch 746, BI8x THHRE R H AL,

MRE oy M catch Z [FFERIREFIEREMERERNE, BLEFRSHHT 25K
catch FH] AT 4R EEPAT F— KB F—FEZXNHIFF, XFERAE retum 0;.

TG —% wy BRIFINE, ROELIOAEHE ERIEH EBTER X ERNZi. 34
BB ETL try F catch 2 RIFME M R AHERIRESS I ERE .. DREZFENE, ERERE
2k, TR AKRESITHREEN Bt RNFLEE NI T HRXAHE, - -FER )
EARRRREREZBITHNEE, TERFEXFERGLEMNTRERENRE CER.

fan, RIEIRNTLUE A v B e s e POE R B B

¢ P IEAB-F ANBEIR B T AE
try |
streamsize prec = cout.precisioni};
cout << "Your final grade is " << setprecisiont{d)
<< garade{midterm, final, homework) <= setprecisioni{prec};

|-

ERXAESHRBTHEHELRE, BRAGSHERTENLILHPIIT<<SHE, HEEHF
A BRI AT A4 E R SR R SO T v 8. 19, EWRETEYL T “Your final grade
i’ 2 5 Y 1A grade ¥, B0 grade MB T —4RE, BafmHHmE TRy V7 LEHK
WAL HARGEE. Ah, X setprecision B —XIRASEMBARNBERN 3, REB K
WHNFTRRERGEFE ML REBEEEN RERCRANE. BI—BEN, RE
HSHE e EAMPBHZAMIEHT grade B8] MTRESXHFEHNZNA BB RER
B E .

FERS T T A ARG TEES RS B RS B—REWBRT . £E
LA B 2 BT FE s R A T grade.

BATE — A SIFHER N —RRE, BB FEE—FEATHEIEAN SN &E
t—A. i — A RE A —PRIEA, HERE—&FITRESIERENER T AN ZHE B
HAbpm B, JUH AR 8 £ 5 A Fsm H F)iE ).

LR, RIS XA main HEETRREFEZEIT. BITEREEN include 8%, FHR
fEE MR FANE T RS using B, BNAEFH read_hw ) grade B, XHATH
BB =AS MR E R const vector<double>& . XEpk EMI T LK KL T median H3
0 grade E¥%, median # grade AEH =4 double KR Z .

BT IITXRE, BOTEMRE, XU main RECZ AT (LGSR E X,
P RXENE, BT E2ME — MEARRNAE. £X BRI AEERIENZE
B, {8 R7584.3 TS SE R, AR S FEE IR R IF 2 51 0 5 1 BA R SRS » PRI U2 BT
A T~ DI BERE RA TR .
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4.2 HE:

[~

=]

FH—MNEEMBRSTXNFERGEEMREAN, FEEMTETIEER, BRITH—E4
B AR AR L LRI A —RERRR 5 T H, MRBRINZEEE —TTRENE,
WA B — B2 ERRS . RS ERIOER, xS A EAE.

BAVRRE A T MR — A 2L MRS, W RREE — M S FW S RS LR RS
. B AL EEARRE M HPRGEN— MR RRS, KRG, ETRE TR
HMIF MRS . XFERN— N CARERT:

smith 93 91 47 30 %2 73 100 97
Carpenter 75 90 87 92 293 60 0 98

BAINESREA R E TS RS -3 E MR RS FEEKPE LG 40%; AR K5 40%:;
39 eb B ) 20% .
ST XA A, AN

Carpenter 86.8
Smith 90G.4

XA, RNAERE AL LN F R RARMERE, T1ERNAENRHES
RRSUE T . XeBERkERT, RNFEE M HRREMITE LR, SRR
RATCAE FRIUERBTIENT . h T REEG DS NS AEREES D=
%, BRAEERHBEKHBEANKE.

B — AN TTAERAF A —A 2R 3E, MBRATR T U — A BRI EFE
MR T . —EAEAS THEZENERE, IR AR EHTHT, RER1HT
B E A ENRS. Bk RIS —MEBEHERTEENIYE. RERIN<
40— o ) B MR R AL K SR . FE R TR 25, RATRE 2T RAE ST
IR

421 B—RENAERERET &

BAVHEE, RAOTEEEHA 2 ENEIERE R F NIRRT X S A EATHT . XA
R, RNA BRSNS SRR EE . Bk, RNTERE—ATTERERET
— A A R (S BRI E— MR . RAFIBI M R — MR G, BRET
2 . BRI SRS AR T A B R R

7E C++F, BAVEXT W0 FRI—Fh B S

struct Strudent_infeo {



string name;
Aouble midterm, finai;
vector<double= homewsrk;

e SRR EAIST—EEAATRAE

XA struct (E545) B X FER, Student_info E—FEHFEAEERAVEER., B
Student_info & —fpEA, FTLARMNB T LLE LXHEENHR, e — T HEHfse& X
B R B — N SE

H— AU name BIRE 51 suing A AR ZANAE double BN, ST Z
FR4390 2 midterm F0 final; @S A TIE—1 double XBETM A, 2 5 AY4HE homework.

-~ Student_info BRI REMGRE T —NEERER .. B4 Student_info B—Fh283,
BTELEATA —4 vector<Student_info>REI I R R AFEBEE B ZENE R —HITFHRE
111287l — 1~ vector<double>E BRI 5T B RF AR B W EE/E st —Ff-

422 PEFFICE

HUE RN BB LB e, RIS BE TR Z PR, mULRAITLLA
RAMBEERTHN: BRIEEKEFH 4 Swudent_info KXBHAIXMRY: EH -1
Student_info FEEY {15 4 Ak S0 e R ERB|—Fh AL EIT —> Student_info KRR A B
TEET .

XAE —FIC RN R BRI 1784.1.3 PREE read_hw FRFHAALL ERF £, BAIA
DA XA SR BORIEFBEEL SRS, B4, BRIMEFTEEEEREA L EERBE:

istream& readi{istreamk i1s, Student_infok s)
i

OENFETE AR A ULET . WA A

ig == s.name »» 5,.midbterm »> s.final;

read_hwiis, s.homewark); ffﬂ)\ﬁﬁ‘fﬁﬁéimmﬁﬁﬁfﬁﬂkﬁﬁ?ﬁ

return is;
}

PIXAEEAE N read HALSSHBEX EHEE, ZREAIEHNRE - PERNRE L
RAIVERNEEEH 4. BB T R AT IS IAEERRNSHIN LR
read EEIX 4 FF¥K. I8 read_hw — ¥, XTERBEFHANIIA: —E istream, FATHEZ
M istream HUERERN: B—ASIBRUE R, EEME T RESTRENEE. ERIAE
BB s IR, BRITESEHEGREBRIINANBERRE.

XA BN AR RN R s BURLA name. midterm H final P, REE A read_hw
S BEVE L RS, 2RI TR AE— I &, RANERA T BERA 45 REA B R A RN H)
d. RIS, BAMENMAZSRESTATEAT, AMERMEE KX, i
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AT RSB RREP. EEEENE. IMTAZHUSEERE—AFTRE: WRER
{ITVE F read_hw R (§4.1.3) BN EMARCELTERRET, WA read_hw BESikigA
M RFFXTRE.

BA—ANBAIFBEERN RPN —1 Sudent_info REPINFRITHBREN. &
$4.1.2 %, EBIIE N grade BEIE R, BINHE2EHRT XM HEHZE TS, RNEE
i EHE prade BECRURIINITAEFEESEREA— 5. EHEMNRAZH T —1 Sudent_info
zazidhiabue LN g e

dounble grade{const Student_infos s)

{
return gradei{s.midterm, s.final, s.homework);

}

XAFR BT —A Student_info SR ZHITARE, RETIRE—FT B HKEHT double
24 Fl A o v ZX R B ¥ 2B R B const Swdent_infod i AY AR R B AT Student_info, IXEERTIE,
FERATE TR BRRASE EH84 Student_info W T R TTHT .

BINERED, BIEXTBE D IARN grade AEHF RSB —I R, MRINESR
¥oh R 2T XA TR PR U AT AN RIBA I T, Z BTLUER R A, BRATTH) grade BREA
FEE T B MRECERTHRERE T EXNF HHEA AL EaE. KIOIRTIE grade
RS ERE, FFUHRNAETRESELEEERSBRIMERET, HEEARTFPR
E R Z0 I e F A 1o AR BE AR ML RO 2 2 SR AR B AL B BN E RN S il -

EREEMEFZH, BIIMEE--MESFREREEHITRIN Student_info X R K
BT . R E R (84.1.1) . BAIEN—D4E 4 vec B vector<double>JSH1 {2
Bt AT HE AP BT 08 BB T R R sort BB

gsort{ vec.begin{ } , wvec.end{ ) )

MR, RN EE RAIMEIE RTFMEE— A2 A students RIMBFH, HRIVKAEH
ARG AT

gort {student .begin{}, student.end()];: ,UZ:'A'E%

4L FER T A 6 B RATEN sort MHALEHBREHESH TR, MlEXER
(1 DE AR R MR B R BE—T sort I TI/E[RE. AHE, sort R A4mmEHHEE
HE - HL 0 B 2

sort BRI LL B ) B P T R CMER BTSRRI R pl e Bon 3288,
A E E RO ENME . RATATBART vector<double>2E B A sort, Bl h<izEAFS
LT 4 double 5B, REEH—ENIOER. WH sort B HBEALY Student_info
A G AN 2 ERER? AT Swdent_info & KFHE<BEFHRE —THENE
. SRR F, R sort REELEFHMXBENNRITE, BHEBSHSESLE.
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ERRENR, sort RPUEHE —PTERNB =128, XSHREW. BHE—~4®
¥, e E— T RE, mH, ENAERRERER ool (Fi/R). WRE=ASEGFE, B
sort KA SAFH EMARER<ERFPRILBOTR. B, BATEBEN—TRE, XA
H AR, Smdent_info REE . HINVHRXARECRAMNE - 2HRAEPTHE A BAHR
EE 4 7 BRI FE A, LR TRTR'S M LA BR i (L ORI A AT LU

baol compare{const Student_info& %, const Student_info& v}
{

refuln X.OAame < Y. I4aNS;

t

XA ok BRI R AR 2B HE Student_info X8 W T AT 45 stirg 22 58k string FS4R
HT I <BEAXKLRERS, IMEEFRETENFIGFFEERENS . SRR,
MREBREREFIBFA T ERERZH, BACHANERFERUERERAD . XN
A AR R BATRE R

YT compare 22 5, BA TR A LI compare MEE AR = S E 5 BLFEBRE sort AT
Xt ] BHEATHF T -

sort (students.begin(), students.end(}, compare):;
sort HLEE T R RIAHER &1 AN compare e ¥
42.3 HRIER

BER D2 T A i R R, MBS A RRITRET

int main{)

{
vector<Student_info> students;
Student_info record;
string::size_type maxlen = @;

(IR HERAENCR. RASRBRKIERNKE

while (read{cin, record]} {
maxlen = max(maxlen, record.name,sizel));
ctudents.push_back (record) ;

}

/ (TR

sort {students.begin{), students.end(}, comparej;

for (vector«Student_infos::size type i1 = 0;
i 1= students.size{); ++i} {
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AR, HAREZ DA naxlen + 1 HKE

cont << setw{maxlen+l) << students[i].name;

/ VB R
try |
double final_grade = gradei{students{il);
streamsize prec = codt.preclsion{);
cout =< setprecision(3) << final_grade
<« sSetprecisiconiprec):
} catch {domain_error e} {
coull <« &.what();
1

cout =« endl;

}

return O

}

BA1DE N TR A, BREPEHE M NBRATRERE AR, F—1
B AR max HVEE, XA RBRE LT H<algorithm>H5E X . EHEH L, max BTAHE
MEBRM. /0, ERFANEP—-AFERAVESN: BTRESRNER, ElBET2H
AR FIRERI R —R 0 370 88.1.3 Rt Tt BEXAER, IS maxlen &
¥ int KHERAESN, HA1AFIE maxlen 5E LK) string::size_type RBEIHEH .

A —AEE R R SR EREHRRNER: NET. RITZWCHEIUEIEHREK
MR —EHHE T, EERR, ERERIRET setw M setprecision Fikla5, BHITLAH B
iR PLIX —H A ml .

7683.1 BAIE AR ERSANEF P RATEAT setprecision. setw FITHEARE L
e, B ERAnET B E A9 RER setprecision AN[E], FR setprecision —F, BATH
setw SEEFIHBH AR, Meetw M S, BAMEHEREEET —MBTEARER SR
ARG E GRITA% R ITRINSHESE ). RATSTEUE setw RAAHH P HESMEL2HE
WERE AR KNG 2 L HER, RSB — MM BRI AL ERGZ
AEH.

SIS R RIRE AR, M RENENEEEN. BREH, S MM E A
BT ENMHREZERD LS ERRNER. Fit, WRRMN®E T RNIEY,

cetwimaxlen + 1) =< studentsli].name

W4 B W YEF AR 0 name IR FHF, [FIRTHH name PE WA EANRERE
% 0. FE, RAPFEHBEREH setprecision B BHARCEAEERE.
WAMFRES! i FEANIE students FITTE. B TR HIH) Student_info FTLE, HATE
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|G 3 students TP, XHERAMTEES T SHENES. RERNE B name 5% 7 F4E
F setw RIHA R .

ETREIMUE—TFERE RS . NREAIFRBGT MR EF L, AT
HERESIE— D RE . ZHENIE. BIREHFETFE. EXERBERTRNA 8T —
MECERS, MESEEEMESIENEARFH—aNER. B—MrERRE (Fn
domain_error) ZELctE— (AIEN) B8, XSSP KBRS S 75 10 4.
F—MRUKREABSTRXNISEIAEERH TR, WEAE T84 what KR RE+HEH
BXAEE. EXNMEFEDR cach BRSB B E grade REHFERE AR, X
TR whatO)FRERT . IMERESSTHAF, “EEHEFHIREMRIL". R
HREME, RAIHA setprecision I H12SRIBIATRA VKSR B =N H 362, RERATHIH grade
RIS R .

4.3 BEESRIDERD—E

WAL, BRIEREXTRZHHE (REMEIBEEN)D, XS TR SRR
] B i il S 2 1R A P B L B AT B T R A T s SR R M — Ak R AT RN IR TR R G
WA R —A SR X A . REBB, XPTERIMSRBBRREESR. RIFEEE
—FE, Co+h TREIEE BT SRR SRM T2, MRS OFRINEEFBEEA
& £ SO A% o I 3 ST M SR R X e S P B —

RN TE—TF, AT HEMARER, RITVETHE median B RITEXL
median B SUEGEH — AV BB SO, T LMCIR R E T . XA AEE
& median F%E BTG SRATA . median 1 TR vector KA. sort MEIR
domain_error 5. B HFEA TS AT T okt T AR E#=:

/ /median PABETIR I

¥include <algorithm= /7B sorc FOFSEA

#include <stdexcept: / / 3FRR domain_error AYAEH

finclude <vectors / /3R vector BETHY

using std::domain_error: using std::sort; using scd::vector

/1 E—A vector<double-ZRIFXT & AT E

double median {vector<doublex wvec)
{

FAER AL PEN IR
}
BRFRAT B SO —RE, RAIDISRATHE AR E — D ER . CrirfEERERRATM
W e, AR —MTT S, —ANECHHERMERARRERRE. b KEHHR
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G A BEER AR S BIRETAR, M—BHWERERZHRNEE LT HFRERENE
X REFBHRXECHEERANKASHERTR - C++IEXH. REBREHEHE
R C++IEXH2HRBEHE cpp. C He, FEHENBILLE median REBHE 12K
median.cpp. median.C E{ median.c F 340, HRBHB 2R EWRAERTINE .

F T RBITEAL median BEON HMAAEETR . PRAEFEICHE B AR RGO HH,
Gz, BITAUUSRS 32 L30H, IERARTUERRMEXNERT . #il, &
f10f LLEE—4N 42 4 medianh B30 4590 median RBRIGERE. XENE, B RBEHT T
THRIEaRAETLMEHET

/ /48 median BB —HRIFI A

#incliude "mredian.hn®
¥include «vectors

inl main { 7* .. *5 1}

MR R A T #include TRSHFER T W5 STHARLRITE S KT BHEEE, A5
Fo, AT EH#nclude 35S, FAIEREFHI S HAFI N E LA IR A SR
FBRAINFEF T . 5 RENERN SR LR E, B EESARNET SRR
2 AR BT RRIEFR . © R BHTAH K5 2R medianh ABRNBLEIA — AT H—
ABIFRELRE R medianh”.

EAFENE, RO E KSR, Tt T REFRRURI LS, BAIA
FEAFRVERREL (standard header) T ANRAFHER SUMF (standard header file) . IXFHBITRE 2,
EFHN Cr+RGHEE , LMELLHICH, ATMRINPETLEERELAEN M. RE
241 1HE F#include 35407 FSLCEMESL, ERALERERE BB RN SUREREN].

BERBATDFRMP— A Lo, WMARINIESRARBBH —MXFHEE: FXL
fo BT R A e A 408 ? Sb R AR — MBS AT R A R, AL 408 median 485 — 17 #,
HHBATER -2 SR AR REEE, BRRIET X ESHIER, HAER
HEERANER FTETRAHTR:

double median(vector«double=};

B medianh LARESE B ASIXANFE,; RIVCHFEILAFE5 IR EINTH B
e, XAFBERT vector, EHRANLAMIRERFHFBRNOBRNL XTI
oyl iR

S median.h
#include «vector>
double medianistd: ivector<doubles);

£ = "0 median FIE¥H R, I T HERLW std::vector, A 1R AT vector SLEAIETEN .
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BAIT T4 EHBHIED) std::vector TI A RHEE —4 using HHR? HF—PMEPHIRE.

—BME, KXHENZRERABRNZIR. B TaEE LU MaReE, BRI
LUARMNBHAPREERBERRERET . B1m, BATZF LR std:vector R MR E 2R EH 7,
RATLEBH median HERIH P HELUFF A KFIH sid::vector. BATHIH T B T g8
fF R —4 using R, BUE, MBEBNIELPRE T T8, BAREEE TRIOF:ELNE
&Ik B —A using stdovector FHE, MAFEMNETHTEE. B, kXN ZHEHRATE
PR E 2T A (EH using AW

ERATTHE—TFEBEN 14T EANEFRSIEN—357, MBERNIELIEALL
— XA SENTNE, Ba LR LARTEXNEREESHSMER LN, XERE, BAT
R RO R LM, BAERNEARETAH. AN, BN EEEFTESNEIHL
PR XAEK, BNEFIEES PN RIAEBRELSRESHER. Rk, WATRTLIEG CH
A — e AL R

#ifndef GUARD_median_h
#define GUARD median_h

//median.h BEERE
tinclude <vector>
double medlian{vector<doubles]:

#endif

#ifndef #4117 GUARD_median_h E 5 #HE X . GUARD_median_h 2 — /NP EREF
HRMLZIK. 7F C++ P TS EHEFRIFN T, TR RCEETEERE R 5.
WA ERE A R A T A RRER.

EIX BRI, MEIXMEE R ZRERE XHE, HAdimdef HOMESIFRKILE
RN ZET M T~ LA Mfendif 2B KFTH A A HESH L= E. RATLMEENMER
thik B —PHE—HEHR, KRR RIS 4L HRO— Mg GUARD X FITEMET
—An, BATIR BIX A A RS B AR 5 AR B AR .

£ medianh B WHASE—MEF PRI K, GUARD_median_h #&RALE XK,
B P R S B B XA SO R 84 . BTN — 4352 52 X GUARD_median_h,
XRERE, R ERIIE 2 medianh &L, BRXEEEHSTH.

B, ®ANiZik#fndef R T ARE —T—RE BRI BEHA B IE 88 k:

#1ifndef wvariahkhle
fendif

2 B EX R L, B Crs RASH AR NG RN, fH, o
variable 28 X T HIiE, HEAIBORES&FE ~RiEXAXA
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4.4 WHERGEHEFSIR

BERARBRNNCERME T BA % 2 median BB RIFE, BAT B0 TERZITREAN]

B Student_info & #FIFE XA R B AR #K,

#ifndef GUARD Student info
#define GQUARD_Student_info

/73 #E srudent_info.h
finclunde <lostreams
#inciude =string>
#incliude =vectors

struct Student_infao ¢
std: ;string name;
double midterm, final;
std:ivectorsdouble= homework;
i

bool compare{const Student_info&, const Stdudent infok};
std: istreami& readi{std::istreams, Student infok};
std::istream& read hwistd::istream&, std::vector=double=&);
#endif

P B, FoA14E BB <2 dr v EE G 48 FR A It i A3 P B 2 sid: o A2 using 95 A9k,

#A112E Student_info.h A BA T 5 Student_info G5B H)HE% 1K) compare. read LA read_hw &
. BORBAEFHXNGHANE S ERZERY, MEEXERESEENE XHBEE
— R B SR,

XL oy B AZZE I T IR SR R
/ /5 student_info 3K R BATRLHF

#include 'Student_info. h*
using std::igtream; using std::vector:

bool compare (const Student_info& =, const Student_infok v)
i

retulrn xX.names < y.rnames;

¥

istream& read{istream& 1s, Student_info& s}

{
JIRATRIE A E N L. 2.2 F
}
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istream& read_hwi{istream& 1s, vector<doublex=i& hw)
{

f BRI E AR E N Ed . 1.3
}

EHRFENR, FARMEET Student_info.h 30, Bl AFERMNEHMEX
HEBARaETHE, ENTIARLFERN, AR, BR2—MRENEE. CA%FSER
HT—AMSRIEEREFHSE XRT 8. ERATHNFRAETEZEREHZEAE
), HARCHREREEFENEF. TUXERETERE R, Frelsis L BEE
RS R 3K S

EREEEREAZEMNEHEEBRMAR: CHiETERBHEN A HEME LR EEZR
B SRAA LR R LA A TR LA X AR T REHENRREEN—BRE
B ALAAEEMR? RER, WR—DEWHE X HEHNRKKIE, AR TR
BEENE#ER— A ERBHNHE A REREEY, AN RARRESEERBTERNENE
A B B, BURRATEN T 8411 HIMA median BH, RN RN RMTE
Ay

int medianf{std: :vectorzdouble=); /IR PIERIN %R double

NERFREERFEINNBEEIXAEN, EFcBsHE » RAERNE
median(vector<double>) iR A2 8 R LRI A} & double # int. Fi, RIXEBIAAR:

double median (double); J / BREBRINIZRE vectoredoubles>

MAGERMTERRT, XZER, median(double) ] BERFE HoAtith 77 72 XK. IRK
R A FY, BABKESTBRELEERTNE L. MRRFEEXNIE, ERSER
— i PR e .

RADVEN ZH R, WP using AR HRA M. AEEICH, T EARE
RS IR . RO 7EYE SO R A using MBI HRE R — M EBKREE T, EH
AEME|ER.

F T RRITEMBRRE A KRB AR K grade FE KN

#ifndef GUARD_grade_h
#define GUARD_grade_h

S fgrade.h
#include «<vector:=
#include "Student_info.h"

double grade(double, double, double);
double gradeidouble, double, const std::vector<doublex&);
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73

double grade(const Student _info&)

MiZEEBE— T, {EXEES RSB B EN R R BR. EXA
X=ANEBEEMRE, U BIEER MR E e, tebh, ZM TN AR E
RTREGEHEE, i, T geR grade.cpp. grade.C 5% grade.c:

#include «stdexcepbs
#include =vectors
¥include "grade.h”
k#include "median.h”
rinclude "Student_info.h”

using stud::domaln_error; using std::vector;

;/84.1. §84.1.2 BLESA. 2.2 R grade tABRIE X

45 BERRITHEKGIERF

BiE, ROVRITLURE HEENERT

Hinclude <algorilthms

#include <iomanip:=
#include <ios>

#include <lostreams
#include =<stdexcept>
#include «gtrings
finclude <vectors
#include "grade.h”
#include "Student_info.n”

using std; :cin; using
using std::coul; using
using std::domain_error; using
asing std:iendl; using
aing std: :max; using

asing std::setprecision;

int maini)

§
vector=Student__infos> students;
Student_info record;
string::size_type maxlen = 0;

std:
std:
std:
std:
std:

rsetprecision;
tBOrL;
:sbreamsize;
rgtring;
ivector;

// BRI E RS
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/f EAHTHERFEZRENEEE

A5
s students & T HERZEECR
/Y max & T students TRFIEY

while (read{cin, record}} {
// BREBKPEZPEKE

maxlen = maximaxlen, record.name.size{));
atudents.puch_back(record) ;
¥

/1 EERMPEHRNFE T

sort{students.begin{}, students.endl), compare);

/¢ k4 R RS

for {std::vector<Student infos>::size_type t = 0O;
i |- students.size(); ++1) |

Jf Kl IEEEERSE maxlen + 1 AERR

ol <« setwimaxlensl) <<= students(i].name;

¢/ VBT H AR
Ery |
double final grade = grade{students[i]}:
streamsize prec = cout.precision{);
cout <« setprecision(3) << final_ grade
<< setprecisioniprec);
} catch (domain_error e} |

cout <= e.whati{);

}

cout << endl;

}
return 0;

}

AR R AT SR SN, BRAE R, BROVALEN include 1§2F0 using 78
Frfh. 24K, BRATELER—~ FEXMECE P F BRI CHRER . EXAIRFP, R
FAULEE T E SR, BEhTas TERGENAE. FH T RELXH2E, KT
FERRTT LA Student_info 5% 52 SURMAREERATA SRAL B Student_info X4 B HH4E R TI B
KB . TR main RBREAIEH23 FHARE —TRZEE-HH.
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46 NG

BRF&ER.

#include <FREEL L >

RESHEONRRE L. RELWER AT ER LU LI .

#include “F P & LHIL LB ¥

AEERFRIAAE XL REAN G SEREN. &%, AP XMLA—NE
% h.

BAIN R b LS E SRS, NIRRT LU —&# ifndef 52 RATIX A 30 FHE
ek ot h BTN @A ER eI LHFERBNE K., 5, eI NEAEH using FH,
AR, BATNZES bR e i 48 B A Wb b — T BT 4 std:zs

I,

T& FRMEMTH—5IH, CEEHEAREE N T HBERBEUNZH.

HXFhEH NS0 AE.
const T& BRMNERT H—A51H, mERINAEN XS ENEHITESR. ]
ATCAR B R A E H R SR AT E TS

By, EHE—MASHE 0 TREIMRAPAEY. BT HAXUNNRATRLIEHCH
P R m .

B EHENREHNEEX:

struct FBH|
HBEEBET BRhA.

o U EREREMS S

PRAETAT IO X — B, SMIE AT —MEUHT RaT L —k, FE N EHEE—
G PO A L

Wl — T ERSES—AMEHEHESC PSR, RPN E X R FHMAE XK
R R

ret-type function-name [parm-decls); / / R B
[inline] ret-type function-name {(parm-decls) { / / RBUE X

/R
¥
7EXE, ret-type BBRMBHEDZER, parm-decls B—AMHIES S RK RS HHIRES]
#. FHBBERZ MBI F RSN - SRNARMAMS MNP BB OR
BAEEEERE X —ARE T2 EREERAM MK, BRITRBE—NARFELEE: F
HiFSREA.1.2. '



76 $a4%

¥ Ao LIEH: [F—1 function-name (FRFZ) OJULE X BN RTF—HEX LR
EERAT A EFERRITT . RENERX oy R—PREGS | HAEESIA.
inline V), RIVEEHERBE —TREGEN .. inline £7EIE AN FH T EKSR1F
BIEFRTRAABKTEIE —HRER. A TRARBARNBIITEH, RESSHREHE
H—-E Bk E e RS- N REFTERTEBE. it, HERBLMEFIREN
w3, Py B T R A R A T AR AR S E XK
RRaba.
try o MR BE DM EESSI R B ERIES).
} ocatch (t) { /* fCHE */
£2 i try SRIBAJFF LB SRR « ILRLHIR A FRIE catch 2 J5 FMUISIIT 7 S py#RIERAE
B RENRE.
throw e; - YRT RO INE e RS RRAEF.
BEK, ERATADRER, BEBNEHREN T T DERE 8 R B
logic_error domain_error invalid_argument
length_error out_of_range runtime_error
range_error overflow_error underflow_error
e.what( ) EE—ME, EMEWRE T HWBE -
ETLH.
sl < 82 A7 R R LB F A & s] Al 2.
s.width(n) HTTF -REBHRETNIER s KREREN o (WREET o, BIHE
FBEAE). gROAlsEERSENEE. BREREMKE. E7
FENE, FERHEEFEHBERNERE, REETNEREM width0)
KEERE.
setw(n) JR[E —HAY streamsize FIE (§3.1). WMRIEXTEBAH TR A s,
A TCHERIRAER s.width(n) FI—#.

=

4-0 HiE. BiTHIREFTFHHET.

4-1 BATEER, #8423 &, #iHH max K, UASERERTRILE. TH
FULE RS ? R W ENIE, RS ERSIEER? |

int maxlen;

Student_info &;
max{s.name.size(] , maxlen};

42 FHE—MEERTEM 1100 BBY Go ERFY . BRSRH AR5 £
FIRBNE, B 5ERKAENT . FAEGEREHERY, REETHIHER.
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4-3 WRFBNETF T LEFHERS, ibedEA 1 8999 PERENTER. BE, BIE
LT B setw B EME. IHEBRSEHARNER? EEZXANERF, IFERFEHHENE.
BEEGHEFSNEEXASN HiE: 4 i KHENATEBILE setw BIZ%.

4-4 TRTE, BHHRBABEOREHFET, BHERK double EEIM AR int ERFIETIFEH .
kb, iEEEEN AR,

4-5 RE—ANBYRABAREEE, TREINRAEEE—ARET. HBAXERE
E— M EFRTERAR R EREE e R E B B R R

4-6 TEE Student_info FHIFFHETENSHRERITERS, BREEFHRIF
it B AR

47 HE—NEFERIEEME A vecroredouble>EE 1) 7] B o 5 HE 1P Ea{E.

4.8 MNP TFTHEEABESIER, BAXT f FEREZSE BRI M AR ?

double d = £({ ) [nl:

49 TEC++EBTE —MHHE RHRESR: wRBIRESS.2.3 T H M FELS setw
—AFERERMSY, A setw BAETHESEZER LK. E58423 PRER. LELS
F B4R B setw B3, B75(81.2): string spaces(n, WA T — 1 &H n PN EHRETFHFE.
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{55 JH R ) 2 4% JF 20 B 7 4+

BEREEN2N, RUICEAETHYMEL CHBETEM, ANRINDEET —EN
PR BEMARENIR. ETRETR, RIMTUBRAZEART .

fix—Ed, RATSEEE D FEBIX LT R AR, RATEFEERAM THER
. EmRATAEE B MR, EESRAE T RAES AR R IR B4 EFHB IR E
R AL .

SRR ARG T A OB S WA RS, MABTRIT —MAA- BikpkRE0:
CARATTRT —HABRT N, BRORTVRBRGEEFREEESRNERTEAT

B0, BRITEEASRE LHSFLANERE, RNSFTUE—TFRS “2F" 1
Mok AE . B, M —RRERT MY B RIERIEFIRT B b — PR R B AR R A R ATHY
E%Wﬁﬁﬁ%@ﬁﬁﬁﬁﬁTﬁﬁ——ﬁ?ﬁ‘ﬁEﬁ%’éﬂrEﬁﬁ‘l%ﬁﬁf’ﬁ%ﬁllﬁ]ﬁﬁ‘]ﬁfﬁf
TAE-

51 REIKESFE

IR ATEF — F7E84.2 RA S A R HEE . BLE, BERMNANFETHF £
R, FIEFRAITEAR M 4 RS RI X — 18R, BRI AERBER, WRRNE
A Swudent_info AR R, RITVAMEUH BB AEXMBLRERCR, NEREED
SAEREZE R A, RN AT BB R R M X T RE R R, K
BERE, BemmBRRRNELS TETXTREREEMDR.

BA1555E— MR R RER AN — P EERED R

/1 FITEEE R AR

bool fgrade{const Student_info& s}

{

return grade{s) =« 60;

}
AT M8 T84.2.2 R grade SRR | SRS, FIRFRIEMT 60 23 B R SR A AN B R SR -
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BATAT LA — R R R T R R 2N R Z2TREIAFERIDR, BREERT
mEPEFE—ARERE, TBEETH—RRREMRSIEREELRN, H— P
AR BB FE R K-

[ B—IER BEERTEBWEECESET X
vector<Stufdent _infos> extract_fails(vector<Student_infox& students}

{

vector<Student_info- pass, fail;

for (vector<Student_infor::size_type 1 = (;
i = students.sizef(); ++1)
if (fgrade(student|i])
fail.push_backi{student [1]];
elge
pass.push_back{svudent(i]};

students = pass;
return fail;

}

gk RATENRXARIEE A RGEE R, Ak, BATLEFTE B ARNTH BN 4 ¥R 0 _E#include

AT using . U, ERNFAAHRBPREL B/ XEER. A, MRR
‘ TMER T —MEkk o, BERERIE.

PR 4 B read hw F read FE—H, XTHRBEAEHIERHEH: —DERIMREIR
vector<Student_info> KM ERE, EEYTRSEARBNZELEERE: H—TNWEERR
extract_fails BT FTAZ4 BIFER. XA RBNEBHE-N5IHE, BN SHNERS RIS

‘ KR, FERATING BB RAITER R, TEAE A B Bk i S 1 B £ (LU PRI TR B
A R .

XARELSUEFAIER, XEMESIEET REETRSAD LA FERE. &
B oBE students PHRE—MEF, MBRFEFNCANRETAEMNIE, TRABPBE pass &N
EAMCEMH—TEE, TR, B4 EERNE fail .

‘ 7r for EBA)ER Y 5, BRIV AR CREF HFF students 1, A5 65 X 1% 1] ¥,
SARBEEE.

51.1 FEMEHERITR

exract_fails B¥CH RAVSEM T RITFTHEN T, HFEXTREEEIFRN. AdEd
‘ AEH AN, EERERBHATERETE M ERROFNAEIAR. 2L
REN, fEETKI0 pass F fail EERER, FAKATRAMERFE. ERELET for
B RS EHSRURERNRER, 8 4FEMEREBTHIBF.
‘ BRAEREHRNEE, FURNBAHBINIENE BRI i, RO
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¥4 pass #MEEH. BRINFRALECEWNARE: fk, RITEGIE T2 fail #)REEH
EREFERNEEREIF{E. BII2H smudents HIE—FiEFIHE RS . MERSKE, B
BRAZERX AT MRS, BRNFIEEA—TRIARGE NS fail M students PRERE

AT ERXAEE, RNFERI—FHERARBFRE . SEATHEE,
XHKT ATEEE; SHAE, MNRERPHEBTESSERXCENRT, BT XN
A RNAN ZF R MBRMNGEKEELERKMNE, REERERE N2
ARFRER.

Biim, MRBINMEHEERIEE, FRITRSFR, FENETHEREZSEZEIE
(I A7 pRtL I . X EE, T —VF 100 AMFERBH, BFREITHRESEER
& SFEMERTE 10,000 . ZHFUSHIXAREEEY, ROKHEACREFEE
— AR, TR ERR T RE RO SR . XA — U, R T i
o B2 f) ot by 4 A S AR T R T BE S 1R K

RIS LB BB REGREGE HBE) Ak: BAOTAT MR — MW RN F R E NG S s8R
GER, BRE T LU — B B sk R A RA R SER S R MBAITE . KBTS
—H3§5.52, BITELEMIHE— MR T EMEBNBREHABRTE. TESS PR
14 s — R _ERRER T R

I7F BRADEABEE X R A AR —Fify, BFER, RIVCERESTERR
HEE. Ei, ibRITARNE T BMEEARBIREENRERIME:

/1 BIRER: BRIER, RIS ASEE

vector<Student_info> extract_fails{vector=Student_info&k students)

{

vector«Student_info= fail:;
vaector<Student_info»::size_type i = 0;

/7 AAFFE. students WESIZ [0, i) FRAEMNRHRSRZ AN
while {i != students.sizel()] H{
if (fgrade{student[i]} {
fail .push_backi{students{il}:
students.erase{students.begin(} + 1};
¥ oelse
F+1;
i
return fail;

}

EIXA AR T L, BRATERMET fad. fail £—RAE, BAVERSRRBEKNFEEDN
DREHAT. BTRRITENT i A iKMEN sudents 135 RITAETLEEG A
. ¢ students AT VTN, HRMFFTET students BIBTHINE L.

% smdents S — &R, RINEBEHHERTART AR R WREXFN
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15, BRAITAERXAICFHE IR fail P33 HIEEM sudents B . X4 push_back i H
M BATERFREE—BRINIFE L students[i| B — BRGNS fail. FEERZEIBBA]
A S 5% students B o ERI .

students.erase{students.begin{ } + 11};

vector KEIEH —P LK erase FIER, XPRARERRMNESDBBER—TICHE. erase
ISR T RMHKBHTE, HEH% crase BBIFAREXT &5 TR, XABN, EWMIA]
K2E85.5 PEBMIHE, HFAREHERTTERSIMN, B FEXRE, EHTHARRMRE
—FPIE R erase BEL, iHX AR FHRA AR BT, erase REATLUE
i — S R, T7E85.2.1 RIS &0 i T T8 . BAE, HRIDEREERN AT ER,
HATATLIIERS|IF student beginQ R EHE MM A HFHERTITE. studentbegin(BIE B
HIERT RBERE—ATE—WREREESIN 0 BN, WRBAHLXR EHE A — 8
(Em ) #m, MERRFRTESIH | BT, BARIITLUEH, X erase KR &IE

students P HIE i T EMBRE.
—HENMARTRE T~ g, BaSHRITHE, BENRERSDS T 1 LE:
#ifmE
students.size{}l =n ¢
BileaesafiInE N2 RITERLAEBEITE

students.size() =n— 1 GRS TERBRES) »~
iESEHTMNTTE RAIERAFERTE

BT BRI 4, erase SEEMBET N i MR X ERESL 1 HRFHBR
FT—AE. §—IENE i 2R AERLSEEH IR — MBS, B, REi HREE,
B erase C2H TRBRSIOHE. ARENEIISHETAEFHT TR, ERERER
IABES T —KRfEH R Em 1.

M RARIISWEESENCRNRARREE, BABRNIT TR students . IXFHF
BIE, BATELSIN 10 1, XRETE while ) T —RFBEHF i ME&IHBET —FiER.

RAHE i F sudents.sizeQLEr, XRERMTRAT AL RITEE CLEER T students BIFT
HiEF. MEEITIMET HEHH—TE, BTHRHAEMEEELIad—1. FHi, &
HIAE D EEE KT AR AR students.size(). ARRYIE, WMRBATHATHMY size I
TR REHEXR:

/f BERRAR S X AB LR %
vector<Student_infos::size_type size = students.sizel};
while (i '= slze} {
1f {(fgrade{students[i]}) {
fail.push_back{studentsiil]);
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students,erase(student . begin() + 1i);
} else

} ;

BANMRFE SRS, XREHAM erase 2% students PHICENE. WMRRK
TS T size W BB MR T FIAR REMEETTE, RARINBARA students HAT
TERFARALENB—TE, sudents[i# SR —NHAFEMTE! FBRE,
%t size BF BRI AMEEA, REBNTLLZIREG — KA size BTRBHNRLFH.

5.1.2 R SERSHENSE

HBATRIF AR A extract_fails BAEERF B A BRNEF —HHAE MRS,
TE A XA E RS R — IR R R By . 45— AR RY B B R R U 19 5 88 7 BTG
£, R, ITEENE—NRASRKEESE M ENERE, BN el
FAEHAE, RERESEEFT —RILR-

B XA R BAF FE T — V8% | k119 students B —AN 0 H, FTUEERIBH BAIVFARE
SR IXMEL., BRINGELUTZNA R E M BERNE. XBEWSE, I TiERINTER
[EHh 2 A RATERRAMFR AR, RIMLFAERTE - NUTRIER i FHERRE,
BT RIERSRNEW. RITETUNS - AEEREXA6E, mREIH
students[i}3E 7 19 students B3 —PNCE, FRARBGHERATT 48 HALMT HIMFF K V7 M) students
g, TARBRRMTN.

HATZ BT S 3 O A 2R BRI R, REARFERNEESHT ARNEEN
¥, 3 HAFERAMNEE. RRATME, RIBRFMURERT —MEERYMKERN
BES AT IR RE, B4R TR iR R BRI E AR

AT iE, BRI R B U TENFE T, FTURINIFEE D EW AR M T b
WU R T EReE RS . HR, BROREEFSSXMRE, LESEHRHERE
MO F G R ORERD ERMNTE. AR, CH+ERETRIANANENS
(iterator) BYHR, XA AVFRITAERSREIN TRV AEESEH . XEHWLE
iR TR S

5.2 AR

BT BRI HEE AR, ERAITERE T extract_fail SEFMEH B A RRIE.

o AMXPERERE R ES i A Student_info FHITTELE. HIW, fgrade(students(i])
KL T students [ B LIS | AN TCE IR A TR AL B forade H B RAVEE, BRIVRIRFV
i students FITCEH, XEFEY, RATHELLFEHETI AR XLETRETHR, ORI
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| RATRE— R R B e R RS E R, RENTH L

while { 1 '=students.size{] } {
/) EERETHEEFASEE L BE
++1;

¥

M EERAITTCIFE#EMES, BN HERT U H.

A MGRRAR, BMERMISEXAHE, HEERE NIRRT WRRITAEMNRERN
BED, HapiteibENAXSEmMIRT.

—AEALER Cterator) & -ME., THER

e FAH— P EHRURERFH—PE

o i BIREFHEEINTEFRE

o R EXRBHAERTBTHITE

@ SEH 7 R T 2R 28 A1 R i 4 B 3 8 5 o s o] F iR T 4 PR

B ke 2 HAT R ERE S AL FrUIRMNS BT L EE AL ERAESINER, ibeliHE
HeIESe R B|, B, 1B smdents £—4 vector<Student_info>2 BRI M E, BT L&
2 iR, HBNERERIIRWMIPXSEERERLSE con FH. — DA ZEEBARS
KT E B #RE:

for <vector<Student infos::size type i = 0; i != students.end{]: «+1)
cout << studentsil].name << endl;

5%‘*4hjfﬁ5£%ﬁﬁﬁﬁﬁgft%§:

for (wvector<Student_info»::const_iterator iter = students.hegini);
iter != studentsz.endt); ++iter} {
cout =< (*iter).name << endl;

}

B TENXAEES, BNEEEMHASHTHE. BARLBN—FBRE,
5.2.1 ZieeERy
B FEASE, BlmAE, WEXTHRMEXPIEASRE.

container-type::const_iterator
container-type: :lterator

7E1X 8, container-type 2N vector<Student_info>-IXFEM A BARAE, TRETAEEN
FHRA. WEBIVEA S kS AR IE, A iterator KA, MREA]
AL B E A, H4AEA const_iterator 28,

Rk EH RSN AN . BITTERIAR TR —ERBLHH AEMERRE—R X
Fix MR @S RBREN. RdiERE:sk, BATLEHLEZFRTEEN, BIARR
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TSI HEARRYN G EUREARFATHNRIERCEL L% T .0 T eUZE (R ME
®, RIMNALETH - TFTIMEY, AERIMFRALEZIRIT IMAD A TEA A 4
o B, FATR iter HIE X

vector«=5Student_infos=;::const_irerator iter = gtudents.begin(};

FHT, iter FIFERIR vector<Student_info>::const_iterator. {13 AMIH iter i “ HL”
B4 CZREBH—PITHEY), MERIMRETLEMERX —A. FERINESE
i B AiT &, vector<Student_info># —1~44 4 const_iterator AL B, IXANEUR B T — R,
FA1Re X PR AT m BT R R R T SR

BIIBRETHRNS — AR, WA iterator FJFER const_iterator A — 4~ BN #k. EU0
RATENISE FIAHEE, students.beginOFIRFEME ST I iterator, AT HRAT, iter FIRELR
const_iterator. & T B students beginOBJ{ERT iter #HATHIEA4L, RIEFIFESIT iterator BRIF
FRABRE[Y const_iterator 2. XNHHLEHRE, BAIRERN 4 iteratro BRI RERA
const_iterator ZEBYM, (BRI R AT .

5.2.2 XUERIF

YT iter 205, BB THEEN students.begin(). 2 AT &A1 2:4F R 1T begin M end
E¥, FEERIIN ZENE X R R AN EMRE—ME, X EIRR T — 1250
kiR T BBETERREE I AERENEME. #£88.27F, RITHMNBRIER RN
) “EEARRBE—NTEGHANME” #7RE. MERE, RIAEMENA, begin M
end BB ABERER T —PMERBERAHE. HI, begn BBET —~EEH
vector<Student_info>::iterator [i%fC8s, X MENBRAFENE—IUE. XM, iter
— FF 4 {8 W) students B PN

for & FIH A A

iter !'= students.endi{)

RERNETHZTARNER. end WEFHERR TAESBREE —MTREENE T
frE. BB begin —#E, X MENHERE vector<Student_infox:iiterator. FATAT LALEBIF- &AL
28 ( NEFHKAE const LA const) EHHE. W iter T stduents.end( IR [EIE, B4
WAL RIEAR

for IBHL MBS — P EER R ++iter, XAFXAI iter I 1, HEFE for T —RBHT
$4eh3% 5] students FHT F— AT E. AR ++iter 1 THEEE®, INMZHERRAEARE
MNESN, BREFANSERECEAMESBAERNT —unE. BNHIATHRIUAEBASKS
LR EEEGEESETAN, FERITEMENE, M1 SHEREERTEHEEN T —TTE.

7E for HEHREN, iter 387 students BI—AJCE, WRATNERNZ N uEHTHRE. R
T8 I e | RS E R R X AR . S T — s RINRR, E4&RE—1E
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8 (§4.1.3), MEANEEEENBHTBRMLE. Bk, ik

Cout w<= (*iter).name

FPE F R S BT E R name LR B BFRAESR B A

KX T EHBRTXAELR, BNEABSRESSESEANRER. Rik riter R[5
IEACBRBTFE R, «.7 B gREL 7 RIS, XBUEWE, WREMNREBE BEANHEL
N e iRfE X, MBATR LR TE S iter FHRMTEBien XHENER. WRRMNEET
*jter.name, HAGIRERSHE Y B (itername) BALHE, *(iter.name)ft— MEK, EiFkK4KE
%1% iter [¥] name B IR, 3 RIS | FEE XA RSB AITIRE . BLUA iter IFEE — 140 name
MR, FRURIREESPORMNES . T(*iter).name RN, B9 E 5| H *iter 3T R A name X5

523 —mRIBFEAIR

ERATH A BRI T, BATNESHT - MEAER, REHRET ARENTRRIRI{ER
BT —A 6. XM RENESRT0% LK. BONTLH-FHRAEHAREMETE:
A

{*ifer) . name
FIEER, BRINTUES
iter ->name

AR LS DX AR R CR E T2 PHIBR — M

for [(vector<Student infow::const_iterator iter = students.begin();
iter 's= students.end(}; ++lber) |
conut <« lter-zname << endl;

[

5.2.4 students.erase(students.begin(} + YN=E

BERRACE A RE TH SN TH, BRI AFLS L1 PHEANREFRXR
BT :

etudents, erase{students.begin{} + 1};

HBMBARBRT, stwdentsbeginQ £ ~PMFEF students BIE— T RS Fik A
students.begin() + i W51 students M1 M. ROFLEIHF T, X B R+ B BRF A
students beginOF i FIZEHIE X, BEMBNRE NI ERE T+IOEN,. RANER, 214
BRI AR RE T XAFERFH+BHETRIEX.

M students B — DA TR RS IRERASS, AA stduents beginQRERTHES R
F—FhTCEE FE Y+ KX FEIE, FIAR students.begin + i A REEE HIF. Lhe b,
SR — AR SREAR LM E M T ER VR, RdeNe AR ERBNNITIE.
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53 HERHJ[EREERS

RERTIFTEENENSAMERN— P FAEINE, BAIELM extract_fails i F R
BT FHZIES):

¢/ WA 3. FHERERAERIL BEVELESR
vector<Student _info> extract failsi(vector<Student info=& students)
1

vector=Student_info- fail;

veckor=Student_info=::riterator iter - students.begini);

while {iter !'= students.end{t} {
if {fgrade{*iter)) /{
Fail.push_back{*iter});
iter = students.erase{iter);
Y else
++1lter;

h

return fail;

}

BRATZ AT —8E, BATERENT fail. IR, BINEXTRH iter FIELER,
FA1L FIE AR (RBED]D) RBE studens PHLE. HEEEENR,. BRNGERERN
R R sterator AR const_iterator:

vectar<Student _info=::iterator lter = students.begini);

RAT2 B VB iterator By ZEBAVAH erase FIHTi%, AR ©RXT students #
Tk, A1 iter #ETRERL, b8 sadents KB — P LE.

EBBIVRT T —4% while BH)EEE sutdents BF—ALE. JET, HAE iter B
MRARPH- - TE, Fibriter EXPTENME. D THE—MEEEAR KR, R4
X AME 485 forade. RFEHE, ST EA RIS FHOFE BB fail A, RAITEAE—
sepyzh, ik, BAIRET

fail.push_back{*iter) ; /IS A RRRB T E
AL
fail .push_-back{studEHt [11}); A RRBRER BN TE

WZE, AT EEER —ERE, B, erase MR EHAEMERT

iter = studentsg.erasel{iter};

BEATTHE DR BHOTE, RORASFREILRS! i 5 sudentbeginQ4HM T .
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RAE X B B F AL B MR R A B AR, FEEHRERERN: WE, RIT
erase [FIIREMERRLS iter. 4 BIXFENE T

B EE— T RIS, XM iter B RHTERF B S EESERN. &K
TAHE T students.erase(iter) . J&, A4NE, iter CEFREFHRAFR TR T —ERET
GEEOARGE. LEE, WERERATEE erase EMBRHBPH—DTE, BoFaHRAMT
WHR T EEEN TEMSAREES S, HRITER—T§5.1.1 PRRER: REE, £R
FUMBE THAE “fail” L SMaHEZE, ZPTERAHKT, A A EREEBBA CERD
BB T. MBXBTECLLSEBNTHE, FAAEEENMIERER—E—REFTRENN.

EEREME, erase RA T —AERE, XARMEE RN EHARINWRIMEETTE
BERBATE. Bk, IT

iter = students.erase{iter)

24k iter 35 B TE BB HEB AN E—XMERIERRIIFTHER.

SR AP AL B R RS R TR, IERAVIRER iter I 1. BAFHIE, ET KM
FhRATR LS T F—ATE L. RATRTE else 53303 iter 0 1 1.

R F, ERATESS. L FERRIR, ROTELFT A EESELRNMTER
s 7 AEIZE while #9548 — R HE students.end(), BRATH T AR EMERFER. B
EL, RATATEES A REHIE

while {iter != students.endf{} )

M5 RX
7/ BITFEAREAL, XA LU £
vector«<student_info=::iterator iter = students.begin{} .,
end_iter = students.end(};
while {iter != engd_lter; {
I A
}

EANEE B NANS AR . AT

& O, W RATHIT T students.erase, 4B A MR E 25 FHE B R (B
A5 end_iter). FI, RATH L EAS —KHAHIEFT R students.end(——ERFA17EES.1.1
RETR —RE, EHRERIIEES IRER T M students.size.

54 HEE MR HISIE A AR

sF MEREA, RITWEFSERSFHERN. AM, EORIESS.L 1R B
e, URIGBAREHEE, BREOEERARSBBTR. Hrazmk?
RN R B — T B erase FSORMNG 0B F TR FIK . BERAT mBREESH
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DAGEBRA AT LR S U AR R LR . shAh, 7E§3.23 FRINE\R T, mMREFIMEN—u
#W B ERERMBINBRARRBR, BRER LIRS,

EREHABRARHRTECERA —MERT . MRFXFMATE, BAT RErHE
BEALAFER K, AT BB THFRA MR TR SN a LR B nm B,
BATHFACHD A 28 ITIE AT I 19) & R 1 B TR MO 07 R EE . X T/ am A, BAiImr
AR — AHE,; (B8], mRE—KEANKEENENE, RETHERETeEER
A R SE RN AR BRATE IR S — R ESFEM A RNE T HRNFEN
BiE, FREMEH - SRRENTEN, BIOINREFRHER KL KN,

MABRNBBEET, BFRFEHER D —ABEEH, Z MBS HTT DRI TER RN
A ERA BB TE . XN RIS A SO RS RNV . N, B
EHARBLX AR R B, BN RS M ARSAREAL, RERIBEBAMBR ORI E
LR TC BN RS BERBAIAE T W AFREAEE, BRAIGRAT L3RS N I7EEok AL
BIXFER - AR ARSI RENEIRESH .

5.5 list K8

EFHEAREEETREZE, BIMOC2EE TXESIFEER. BUE, BINEEH—
A EHEE Mk BT B BRITMAEF, XOMESHEELIRIERHAERAMERITER.

BIEEEEE M RIBEHHATHEARGR CE. ETEE, FRAE T 2R list

(list) BU2RE, XRFA R ists 30 2 0. X AEE R X Fy 19 77 i A .

vector (B BN NL R TEEILR), EEEH, BT list REZ R, RIS
DL7E 25 38 AR A B AR R AT G E T . By list 9ER — M EAB RS, B
B, WRIBATRIGEY B S RaE, B lst ABER S vector 18, HEER UL, WRFS
HE (BRTFELE) WRIHHMEMEPNE, B4 vector FIPERERR & LE st 4. Aid, WREF
EMRAEFHBRRE L TR IE RO IRTE B A —— B A X T ARSI, list /Y
HERESTEH, WHESMANNEEKEERSRSEMHE.

BH vector ——8E, list B—PEE, BHEFENESEEANNR. fsgiE: & [NIEIE E S A
£, List 0 vector B FBAEE RRME. Eik, BAEYEEIEN vector K)BRAERLRN list (],
Ritkib—#. —REAT, BNEEMNAATEERRBRET.

vector S HETD list AL — M EFEERRERES. HRITRIREE SN —4H, RAT8E
BB —AMEH T vector 1) extract_fails B &R A< R EX K BB A BAg i) 2 A= e, XA
F Tis s3], gl ], BAITUMBIXANEED extract_fails A, HEENH
B0d F R R0 vector. AL, BAIAFEGHHIMNRIER,

/MR 4 B list BAGHE vector

list<eStudent_info> extract_fails(list<Student .info>& studente)
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list<Student_info> fail;
list<Student_infos::iterator iter = students.begini{};

while (iter != students.end(}} {
1f (fgrade(*iltert}) {
fail.push _back{*iter};
iter = students.eragel{iter);
} else
++iter:;
}
return fail;

}

i R EX AR AES.3 PRI EA LR T, BT SRAKE AL, EATHNTH
BATHBABET vector. B, XA RENHRERRMNSHIMALK T list<Student_info>, [F
AR R B EAR R RN TR fail WA RH THREMEW. R, ERNRH
B list 658 . R, i A TR ERRR R iterator, XMERYR: list<Student_info>
BK— AR . list BB RPN, BRI SR 2 REES P HER DU R IR TR REY
K5, XIBRATERE X —4 vector B T2 —H K.

RAFW A REX MRS BREN. U8, RERINNEARFSMERIEMH—1
list, BN HEBESIRE—A list S HARF. i, ELIXERENRANAREE
R RS E TR ARENL, XER FIXARARN List #fEmHABRIR AR X vector B1E
. MRBATIATT ++iter, IBRER LRATITHEOR RITECEHERT] list BT ALK B
i, TaERER

iter = students.erase{iter):;

BT erase BI{EF list FURRAFEIE M erase R[N list B EBMAES iter. 294K, Xm 1
erase BAE RIS 2 S R R R vector KRR BT AR .

551 —WEEZNER

RN vector FIERVEMILL, X list AR FAERE A HEBERAR, WERNENE: X
AR R AT I LR VR B e A ) e R B R R B S SRR AT vector FRIER— T U E,
ST G (A I R B 0 R B B I ST B RIE IS AR & 3 . {81 push_back 5 vector #¥I0—
AR LB IR FHX A vector WA B M. 2 TS MBS BN . R AT
BT —ATEE, BESHTERSHNBBEME, WRBAIE vector TINTR, MALH T
ENA B FET RS BEEE vector RIEH A BC. MAERNBEERI H R XERSE, B
B2 EE NG, BITBARE, BNASGREEM T ERITANE VR E H. ££07 &,
N5 T, MEBNFEHH/FET students.endOHGH, HWLAEF HBH R ALIE
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HRR.

B—H, T list ¥V, erase Fl push_back ¥k H DL dids m Hih o BRI LR,
REEnNCHENBHTERNESREFSRE, EREAZNTRCEIEFET .

BAICEWRILL, list BENERBHAXFEEMIBUIN . 7£§8.2.1 FRITSHTEE
B0 AT B S AR . 0 A EA DR EE M A B, BXeub TR, Arld
BAT VR g 06 AR HE BERY sort BREOR N TEAEAE list FRVEHER . W, list 25B4L T B 2B sort
AR, XAAREFERT —MELRIEER AT st PEEHE . B, A THEF) list
BTG E, BAITHOEHRHIXAS sort kR

list«Student_info= students
students.sort (compare) ;

WA BB AR vector Br A, WH2RAY sort B

vector«<Student _infos> students;
sort (students.begin],students.end{) ,compare}

EEFENE, compare BB RS Student_info *FEIER], EATFTRNTERE " compare
30t vector FATHERF, Eit, EXBFEANER AT FHE compare 3R list #] Students_info
ILFREF-

552 —TRNARNGHEE

A SR B B A 0 AN R — MR # T, WA T AT CUR H B TR H
RIBEE MR BE AR . XA X R RITIUF A, AR, vector W L]
BIFHkE. B—HE, ROBENEHHNBRITE, TG, RITURZER lst.

BT PR R R, BT MBRS IR TR T RY . AR
FHNEE, —Hk, SEETABHEE. R, HEHEEKE, RITESNIGES Wk
SFRFR B RGE R, T RIRAIMA, list BIACERE L vector IS TXTT K
AR, — A BUAE M5 A vector MFEFFIBATR R T BES R st RIAFLBHEE .
R R AN N, W s — e MRETINERE TR,

R T RRRE NG ERE, BRATER T =2ANEEIERHF. B30 735 FKidsxs
BoATHHERBERE M HE RSO ERTE, BRER, B=A3XHH 73500
£0Fk. THRFHICR T NE A SUHUTER B2 IR RKRE (G RD:

b o 3 ] list vector
135 0.1 0.1
7.350 0.8 6.7
73,500 8.8 597.1
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X THAE 73,500 FACRBISCH, AMEA lst FIEFRAFFERENSTHEEARS 9
¥, T, {FH vector AT JLE a8k, MRFTELHFELBNE, XITENR
EREEK,

56 HEIFEFER

MR EE B T —E AR, B4, TR ERNEEE A RBITH S L.
BEALE, BROERNEFEMT —BTE: NGB, HEM, WENEREX. B
HEMLEEFCNEEE. EFRAXENAS, RIEHHEET B 21E AR EWOoREE,
FEREEN N, SHAMSENAEEARNPERN: RNBETLIZRFHBRERNE. 4
®R, EHBREMLREEEEEFRAFIIRFEFRT.

HEEH, RATTCEEF B ERE RN AR EXNAEFH TRAEXF TR
B (EARLIA AREE. BORATHRAREZ —. sting RENRRM T —HENE,
XL BE 5 vector BEIUCERRML, Ht, RITREMIFZHEARRNFRAT vector HIFEATH .

Fim, AT B4 IR — A B R AE, IFEAREAZASRIT (E%. BiRE
RATER). MERINECHEEREN, BRI R CUE B AKX 281w, B3,
XIS IE R 2GR MASEFRHT TR BEEniREs, ERNRTERNE. R, &
1% &L/ E— TR — BTN IR EEX—TPHE 06, 587.3 M§74.2 PRATE
&5 3 BRI

KRR - RETTRE RGBT B AR, BHRIEES 1 RECETERE . XTE8E
— A EsY, THEEEREE vectoresting>, FRHE NG —MUZEIBRTRREEZ
M R vector I— AT E . 2T EIFHEEX B, BINGFLETH T, 7E8E
FERMMA, T EHTRANH AR vector JLER—HH. B, MR s B—MFRHBHFAE
BAAE—NEK, B4 s ME—NEZHFRE s[0], THEBRE —TFFRE s[s.size( - 1]

BATSFE RS UEANRS, XEAESISE 0§, BRI IR E T
BATVFE i 0§ BT A — A ey, XEERE, R RITES RS miHTHE
I EFE k. B,

i

|

Glven the existence as

— HRAIE TiXERD, RO EHCNRENZERME - MNFFEHS, RELEXMF
15 %18 vector . SERR TIXEBIEZ G, BRI vector IRIEIS M HIESF:

vector<string> split{const stringé& s)
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vecLor<string= ret;
tvepdet string::size_type string size:
string_size 1 = O;

(7 AR RUNDSABTERSIR LML, 1) FRFH
while (i !'= s.size{}) {
// PREEI R E
f/ AR BIIE RN 1, BEH O PHAEFEREEZR
while (1 '= s.sizel) && isspace({s{i])}

++1;

7/ B T—TRENESR

string_size j = 1i;
g AAs. RO [SERTH , HETH 5) RRE A FRESRTEH
while (i != s.size{} && l!isspaceis[i))

++1;

¢/ MBRIRBT - BT HFR
if (i 1= 3
{N &f%ﬁﬁﬂ%ﬂaﬂﬂj - iR
ret.push _back{s.substr{i, J - 1i)}):
} J;
}
return rekt;
B T L RAIDLE RSB R L LA, XML E T B <cctype> kIO, AR
& YT isspace. BLAATEMAA, AL EXT A H K REORIERMAL BT
15 cotype TRk BIFAS ¢ AR, ctype TRE Cr+Mh C BRIRII.
split REHFR—H—A28, BASERM T8N s WERTRHENSIA. (K A AT &
M s R HIBRIE, FTLL split FABEGSXANEHE. ENRNE4.12 RIS, R
TR — A& B3 ANTTR ARSI ZFRFATENER, B, SRE0ETLHER split
RSB B
BATERENT ret. BEATERRIEK Eﬁfﬁ—?ﬁ%ﬂﬁﬁiﬂ BT R KA E G
WL T B —A%3 i. FURIIERs RPEINEE, -1 FHEHRIIKE,
string:size_type REN—TEENERL. FARMNESKAEERE, Frel, BEBAIE
§3.2.2 FERBEEE, BAEE A RE E Y —ME—AOBRE, BRI URLE
FOHHET. BAAES | REHSE—ARRANTTL, Rk, RINBERATHBRTFREL i
— 1 R e — R
e ANER while BRTHTHRARRET, —ERIMAESTRANRE MR, R
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M= bEE.

EIX & while BAIKAE, RIENBITRIIER. HE, RIME s FRE-NEEE
FH, BPMERLT ERI AR TRONEL L2 E. BAERAFTRESIZEEFN,
FrOBAT 1 0 1, HEEHERKTFRAEEANE.

THREARE THATHIRLA:

while {i != =.size() && isspacef{s[1]1))

isspace ¥R —MEHE, EH 1 char KA SHIF BT LER —ME, XMHEPHER
FTEEFRENEFREENITH. SEEEFRECHHEMRMER, NRIFTRERTH
FE—AHE (false), MRBERK., ERXARERF, MR i AET s HEE CIRHREEN
ERFEEHENES) HA iR —ATAEFOE, BXTREELRTD. XERE R
it ifm 1, RioERE.

EsRATI7E82.42.2 FRHERNIFE, BH&&ESHMER T HARERE T ECREL
BN RH A AR, X— MR T&&MERER. “LSERE (BHFLLAN £H
RS AR T HARFR. WREEXMNRT UREENER, BABNHLSETS
BASGHTIZY . R&&TIS, RELE—I&4VENERT, B0 FETSEHE. B
I, while BT EAERITH BRI = ssizeORBHE, REIMWURT, 4%
Bl i SREE s FHER. MR, RIS ssizeOBEHE, BARETRAERENTTT .
R R TSR X ARER

— BER Tix4%& while B, BRINKSHE, IER i ERT M EEAFMFLEERR
— XN FHZARMAR LR T .

B i R E—AERIHZES, B2 T —4% while BAORER 2, IPTEHERT
et ¥ RIS AIE S — A EE] j IER i BESeT AT . X % while TBH])

whlie {j != s.size(} && !igspace{si{jl}]

BT G BRI A, A RX —FSTERD T BFRHNR RS L R i —,
BATE R ERGE § fEDRRAEET. B R RERGE, R isspace REIKIRTIA j
HIEE . X— BRI ABEIEZEAT ! KXY isspace RR EME TR REHE . BRAOQiEH, &’
FW, R isspaceSNHERAE, WX FHBAE.

=R TIXE RSN while T8 2 )5, RIITBLEE, BNBERERT H I BiEEE
ZERRFRESETEAN. WRBNESTHEA, 4 i F0 ] B E AT s.size). HW,
A5k DB T — 2047, TR SIRIX A B E G ret

f/ IMBRERPT —HEEQFH

if (1 1= ) {

/i TFEES s - L MER

ret.push_back{s.substri{i, J - i}};
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i= g

¥

FERH push_back F)BFEERANMER T string FEM)—42 4 substr BIRFR, FH 2 BT RATE
BERIX NS EREEEARIA—NKE, EEREME M2 EH, Xt
FEHRAEF TRABRBETERN—TREIE. substr NBE—PEWBENRIITHEEHFR,
BEHNFRHTEEE -IESBIEE. BMNRHHFEZFRNES | 8RN EZFFE, | BRE
FRRBAIRHIIRIMRFANE 12K BIONES i FriERNFHTEM s PRI T
EZERNESR, HRRNERSKET B REII)HERPFRTFNILE. 35T, MA§2.6 HEN
LAEE, — M EFRPRaETERME L TRZEMZE. ZXERNERT, BIGELSHIE
Bl —i MR

5.7 ik split &K #L

TERE TREZE, BRIV ERITEG . MR RN INEREAES — M EFKIE—T
WA, RERERKRTRAGBRE split lRH. XHENIE, RATH AT 0 B split iZ[F{H] vector )
NET. AZEN—TREROENDERAESY, FRRRNEALUREERIL split REL
AR T FATTET I fy B

EAFRRE, XMUEEE 4 NG RR D — MEFRER—/, AR
SMPRE AT REFE AT RO R BATE LGRS FTE XN ER, RENFE
PO U - s AT B B R AR, KF RIS UL Xl MR E &2 E R
fidertt . WRBERAIXFENE, RATEEEERN AN split RBAHBIBL T .

LA K split B E BRAEFF.

int main(}

{

string s:
/1 OEFRRIE—ATEA

while {getline{cin, s} {
vector«<string= v = spliti{s};

/7 v PRE -

for {(vectar<strings::size_type i = 0; 1 != v.size(); ++1}
cout <= v[i] << endl;

}
return 0;

)
ENMEFRE-RKEABITHMA . EBKENAE, sting BRI T R ¥ getline 58

., BOA getline RIEMAEETE. EABT 28, E—1ZHE WM (istream),

ESNXPMRIEHERE: EoI 2HE—NTFHEA, RAEZINEBETHEIITRES
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A, BRPE—1, getline IX[E—P 3SR PMRMNEZEIENGL, IR AE—4
FHPRREXPTRT . WRRNBET XAERIGES TERBA, B getline KR BHERE
feRRBL. A&kt while 5],

RERIIBSHE TR, SBRXTHEERAEE s P, RETEEES split, T split
3R B W& FPa87F v P BBTR, BRNENGE v, & v HS—AF 7 580 i 2%
MH—ITH.

BEBIICARENT & X FPénclude 184, EIXEELST, §—MRFTRITEDHLX
e, XA L HEE split W— . XFERTTE, BAKEEETTIX A R B FHRIRRUEE M split
T, BAISEINCH split MO THERGHFERNMER. HE, RINEATLAMEEEELF, A
A DL X AN BR 5 - M b EE R MR 2 TR P M B —F

int maini(}

{

string s;
while {cin =>> )
oouUr 2w 8 << endl;

return 0;
}

XA BT IR iZS PRSI . X B, RA1H string @A IZE R RIEH
DRSS R — RS EE, ERFERRNETHE — MXHFR R . X EER RN HEE
FXE AR, RITESRERMME, split RBERTTHERN.

58 EIEFHFHE

7§12 Mg2.54 1, BIRE T —AMEFRGHTHAT -ESBPRINGEZ. BTN, R
EMFREIE AR — AN FHERRARNEF Y. R, ROESH 50 ERA30
—WHE—RESE S, RERINTERAKRE RS REEH —BEE.

BLEE, & TR —AMNEBESHRE REAHERKN THS, RIPGEH —TRARE. X
AREFERINFHB—A LR REERE, X LHMEE “FHER". —BTHEEE
— AR B RN FEMNES . B AR AN T OB - ML —— R E, KB
B U8 B R R A O R . LB VAR R R RARM, HEREHBRFEXED,
AR eEBREES L Brd k. XNRMEE%E Stoustrup Fi#E H<<C++ programming
Language>> ( Addison-Wesley, 1986, F—hR) I—& I+ HBL, 10 RAFE<<Ruminations on
C++>> (Addison-wesley,1997)— 8PS #4T THAEA R .

58.1 ABFERME
X, BATHERY — T ZHBEEE A — MR RIEGT 7
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METEE— vector<sring>ZER @ BRI E BRIE, FH—NOERBUEZEENE, BATH
WA A B R R HE PR SR 7R B S B A B AT B B ) 2 PR B — N R

B 5E vector<string>RAH) B p BS T FMHE “thisis an”. “example”. “to”, “illustrate”
PA K “framing”. FRRAIBERN—4EN frame F1K¥%, XA RBAHA frame(p)&i=4
—A~ vector<string>ZRBIME, AR HHR, EMECERTRE:

Eokkdkhdk kb
* this is an *
* example *
* tﬂ' w
* 11lustrate *
* framing *
****** L

AEEFHER -~ FER—REFHEE SR ARNKE. X7H5ERH, &
FIEE— P RECRERE AR REKNFRBRRE. BibRAEERET TR

string::size_type width(const vector«string=& v)
{
strirg::size_type maxien - 0;
for {vector<string=::size_type 1 = 0; 1 1= v.size(]); ++1)
maxlen = max(maxlien, v[il.size()]:
return maxlen;
T

XA RO W AT IERR Vi F, T maxlen REM BRI CERLBIBBRNKE.
WA HAEE B EHR, maxlen BRE T v IBKAFZFTRPKE.

fE frame B¥PE—— P ERAHAREREQD. Bi1ME, £ —1 vectorestring>
Y ) (] B HEATHRAE, (BRI IZ R AR IR BRI ? X EAHEH — MR
&, BT LLHEREABE— T HERMARGEE RN ERE.

vector<strings> frame({const vector<strings=& v}

d
vectbor<strings ret;
atring: :size_type maxlen = width(v);
string border (maxlen + 4, '*'};

/4 S THER B A iE

ret.push_back{border):

/7 MHANET, S -T8E RS TREHEE
for {(vector<strings::size type i = 0; 1 !'= v.gize(}; ++1}) |
ret . push_back{"*" + v[i] «+
string(maxlen - v[i].size(), ' '} + "*");
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/7 R RYIDAE
ret.push_back {border) ;
return ret;

'

A1, RSB AR R EE, BB LIRS A E RN 5.
B Bk R [ — 4 vector<string>X B AR, RAMBRTE ret FRVH. RIOTFEFHE 1
SRR, RERNUETRXME KN . £BhBESHRNTES, HIIAH
XA o e B B TSR0 JRC 30 By I 4E .

TR KRR L T AT FUEME IS 5—4, HIMGEA-M R %R
ﬁﬁﬁﬁﬂ?ﬁ%%?ﬂa&Mzmqmﬁ%ﬁ1¢(ﬁMEMJ¢ﬁﬁTE¢ﬁﬁjﬁMW
LA AE F R, BRIEXAMER, BATHE border E X R —1EH maxlen + 4 METH
i, R85 push_back &I border §1— P E AL ret, IXEERLTE B T TR

ETFR, BONEHTREEHEESNBR. RMNEXT RS i, RAA L REREYE v,
HIBRIEH T E—ACERIE. 7EH push_back MIEHE, RIUEAT swing RPH+iEH
w . EIRAESL2 P T BBIH—, XNEEASERENSEEREX.

%Tﬁ%ﬁmﬁ,ﬁﬁﬂ&ﬂﬂﬂﬁwﬁm&&mmﬁﬁﬁmﬁﬁﬁwm¢m$ﬁ$ﬁﬁ
THk. ERIIOEERET, B=AFHH swing(maxlen - v[ilsize(, ' WaIE T — DR
Y e S B SR AR RS 2 0 E YA . ZEMDS XA T R 0BT IR, BT IR A7 R ER B A5
¥, border B BT R B —FEM . A1 maxlen 5 HAIFHRH BT IRE T 2R R
¥E.

2 TiXs4iH, RIOIBEEEH, push_back FIBHE— TN FHRH, CeHLE—ANES,
ERARE Y SHE—ASK, THRERLANKNTERE, BEEARBIEHR, IX s 2 A 8
VTR RRBEEN TR AT RERKE, BEERBIMI—IMTFRUET—ITES.

018 F R FTA T4E R R R IR 6] .

5.8.2 #ONER

RINTZ FUSRBATHEARR A HBNHTF, RELZ—ERITA TREEXE, BNk de
AT AR, RARIABE T — M ee——h—WEREIE. A MRIERER, R
AT MR pr i, AT SR, TR E, ERAEE - THMNER, MEERNE
F— R E RN E

B AT IEER GRS, hERER, RIMNTUA—T vector<string>2 &1 1)
mERER—EEE, MR TRE A XERBRERNT. B, 300 7 S Y o R ke
TSRS REMREN: RITAFEERSBRENFEA W RIEEERS®AT 1. iy s e ]
B S E TN TR, R XA TR G B IE.

W R, RTINS PR R IEENRE, BERARAE — M mREERE. A,
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BA HA TR 8 TR LAk

vechor<strings> wvcati{const vector=string=& top,
const vectorsstring=& bottom)

{
t/ BHIDIREE

vectorestrings> retc = Lop;

/7 R EREE

for (vector<string>::const_lterator 1t = bottom.begini};
it !'= bottom.end{); ++1it)
ret.push_back(*it};

return ret;

}

AR ERNTALLRANICLREN: BTN ree RAR wp BH—THEH B
bottom B8 — ML EMEING ret; S5, BE ret AFHREHER.

FEIXA R HORERPAT T —VE ARE, e, RIHE— M ABHTRIEEHREA
B — ARG, EXMEHNM T, SR ERERNTE, WA sEEREER
HARBRAEA.

FXX MR T AR N, FUERMT —RERHBBEARNIITE. BITETRSE

for {(vector«strings::const_iterator it = bottom.begin{};

it 1= bottom.end{}: ++1lt}
ret.push _back{*it];

i AT AR T T B A SRR AT ROR

ret.insert{ret.end{) , bottom.begin() , bottom.end(})];

5.8.3 RBONEH

At ERE SR, BNTUEKEREHER - BFRNER. EXRFEET. HiER
ABRFH—EHRT BREERS, WA IBWHRT ALY . EFHRETTIELN, &
BEALR T, NRHFEENEREARKRTRE, BRI ZNMLEE. 3k, 4T
DAFE — AN BRI k52, BRATTHRE A TR RS e 5. B, Mt EEPOE g
EH A B RON TG R BNLFRALANNBRUEERITERHEART S HES
BT

BRTHEEMNNERZS, RIEERE—T, nRBREEFEENEEOTEAR,
RHASIT AL R Fiin, (R p F T RIVFGHER, BRMNAIBSHEE p KIRGERH
PIRER p BB BMEE R K. R, RATH A heat(p,frame(p) L.
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Chig ig AN ****X*Exxkx k& *®

example * this is an *
teo ¥ example *
illustrate * to *
framing * illustrate *

-*

* framing

ok ok ok ok ok oo ok ek ok kW

ERERNE, LOEENITEIEANND. ZMFEEY, RIDSAEARARHENA
MLl SR RAT . MRREMMEREK, FRATEECNFHRERNIHBERET: HE
HLEHR (B8 A,

HTxENH G, MM ESRET !

vector<strings> hcat{const vector<strings& left,

{

const vector<strings& right}

vector«<strings ret;

// ¥ widthileft)y i1, FERRERZ MEH —PEH
atring::size_tyvpe widthl = widthi(left) + 1;

/¢ BRME lefr M right &SI

vector<strings::size_type 1 = 0, J = 0;

// RARBREEIRINEER T HRRBERMFAET
while (i = left.size{) 11 J '= right.sizel}} |

// FEEFFHERBEER, JSUFREAFARBAER

String o

s/ MBREMBRETEESNGT, BREH—F
if (i != left.size{})
s - left[i++];

/¢ RAREEARHCR

5 += string{widthl - s.sizel(}, ' "}:

ff MBREMERTEEFEDRGT. BRES—T
if {3 != righlL.size(}]
5 += rightl[j++1]1;

/7 1B s EIBIRIIEERAEES

ret.push_backis);
b

return ret;
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IESAXT frame 1 veat Fr 0B, A E L E XERITEEFIFER. TS IERHHE—
ARE—RMNOAHTANFEER, ANEEHRE XD EEMAR . XN5E R
BRAESHRE R —, X, EEENFERRIRATUERNPER NE -2 T. T
¥, BOITHNMERHTRERE, BIMNERES— xR, FEEHBERSTERITEHER,
ENMTERMERES RBERN—PE.

ERBPEMNEFENE—EAD—840 2 MRERINERR--EERN TR ZIRCHE
RTH w8, BNZERMTANE. BIMERBSERTEEIRIICETHXE T &1
WARBERHFAITE. Fik, while BRSHEEENPNRIIBIEE T EITEAEERNS
RALE.

INRBATLLEAFER left, BBENHIVEATTRIOCEERE s F. AEBRINFEFM left
EHERE RINETRESHAAERBEESHHEZHEF+=REXMHERZE AR RE.
string FESE XN HSRESHA S UIRITREG A E8E: SR ERRING © A #E
Wt st RAEAETE AR R Eh. AR, XBN “BRin” BRESR B NEE.

RATI s.sizeQidZ widthl AT FEREARNZAE . BATANE, scize()B2 ZBATMN left
T RSN EFRNEEEART —FNIRAS B WA TTHEE . X TE -MFR, s.sizeQX
FE'MPAT widthl, XRBEAEHEZERNZHFROKEM 1 IS EFRERZER M.
XEERE, BT s Bi— P SRENMTE. WR ssize0STF, BHRIVGERE M AHAT.

BHfER T ANEENEFRZE, M TXRINFEHMRERGHBEARNERIER
XA PR E-— R right PARRE — N oET LR HIENS . DERIIFEEMN right 807 —
AME, FRAIEASIE s RN RET, RE, $#EREICEERER MR RN IE-—-3
ST RMNER AR ERIBRAIORFEZE.

FHEEEENE, BITEFHERKESERRERT s £ while fFRH BRI
#H5, FHHN s BE while IREERN, FUCESROREERE-M2EH, FAEERTT
B — e S HHER.

5.9 g

AR SRS, WEENRTHRIBHNESER, MAREEFAHCERESF R T
EX., BEATALE, RIUFHANARERNFES. 8 7 BETRISSED, BEHRIEMKT
REERER. A RSN RA string 5T H R0 T RIBRAE:

container<T>::iterator

container<T>::const_iterator

RREDTBERAENABARE L,

container<T>::size_type

REAHK, MREFEXNMFBARFENB IR,
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c.begin() ~

c.end() HHARE A TENERERE M uEZ RN MMIBEREAS,
c.rbegin()

c.rend() HTRELEFHRETENAESR, ErRRRERNESEE T 0EN

£ FE AT EZ R INLE R
container<I> c;
container<T> c¢(c2);
EXY—4 BB, MBHBER, BAacR2QH—PEMHS: T cAHZ.
contanier<T> c(n);
X —AE a PEEMAES e, o BB THARMBEBETHL (§7.2).
R TR —AREY, BAXPTEABBETERDGBHTR. MRT
R—AARERER, BATLEFETELRO.
contanier<T> c(n,t);
EX—ANE NPT ERES e, cHARBR HEH.

contanier<T> c(b.e);

A E—A AR, RMEREF T AT ERDbe) PRSI R RN

—ASEAE
c=c2; F A3 2 B—NEERBHRER cHRE.
c.size() BE ¢ fTERAE, BEHERKRBR size_type.
c.empty() —AHE, WHEKER cRTFRETE.

c.insert(d,b,e)
Salba T R ab.e) P ik B ERNLE, FARENFBEAR ¢ P
1T d 2T E .

c.erasefit)

c.erase(b,e) MR o hiR e it I REH bR TRHTE. TR, XPMRERR
SR, AT AR R LR, XREN, X TiXERR,
AT BT RIS R BT L ENSMHE. X TRER, 8
MR T ENEARS AN, M THRNZRFTR, FIRHEENTH
12 3ave Pl SR BIVE A v A IS

c.push_back(t) 7E c FIRKREM—AE, XATERNER .

S EBEHL T A AR 2T swring ZER R R4 T 0 F BoER{E:

c[n] MZEEE ¢ PHLLA TR n FIFRT -
BREHH
*it S| B A R i R EAR P T i s I ENE. X1

BEZES <7 HERRUKBIETSE—MRA. W) 7 EH
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AR it TR RDYRA — PR A * BIIRERLE . RHE TR+ R840 )R]
It->x Heax S, 2R BRI EEEAEASE it MRB RN RR
fix. SRS  BEFFRHEE.

++it

it++ XEEN, PR TRARTH T TR,
b==¢
bl=e AT AW HERAAHEFT RN R

string (FRPER) JRIRAL T 15 A28 e 3 FEER i B RTS8 B SRR —HERTHR 1B . A5 54,
string LR SERBERLUE, 7R 8 ERALFBEEHRTRFRMAMIH. BT AB[AaeRM
FIEEtEZ 4b, string IGREL T

s.substr(i,j) Gl g — N PR B R AT s PR B Li+)P R RS s =B TR
B

getline(is,s) M is B AT AR HFRELE s T,

s+=82 F s+s2 FEE s BIME.

vector(1IB)RMR I T EFA PEARFIER N B ANENRE, RIVETERIEHEHY
FiEfe2%. EH 8 BRIVE SN HFTERARNT #.
RERIICLKRBHHT REFEHTFHRNP B LENSIESE, HE, CRFLEH
— M EETLEOEAR; FREAER R R A 5 B E 2 E, ZIMEARNTEN
SN, XREETEEMATESERTERREIHE-
v.reverse(n) B EURE o D F, BANXERERTIHE. XMIERE
RS AR N, BN SR &Y T WA insert B push_back FJE
RGN Wk ok ik R
v.resize(n) v —ANEEE, XTEEZT o, R o v BIESETKED, B4,
EXARBPRE TR » ZERTESHRMRE. SR o AR,
BFHMTESEENIIRESP, HXETRSETHRRS v BITR
FE M A
list BRI K T B Mh 78 A0 28 R AR AT i BB AR ST BT AALAY « X List H01 list IEFLAR
FIEER & T RI1ESS.9 hHAR B, A,
1.sort{)
L.sort(cmp) FEEET list TERENBERFREN 1 FTE: SEFEHAE cmp

SEHEF TE
<cctype k0 A 4 M FRAEEE R4t T A R
isspace(c) MR ¢ B—NFHFRUERA true(H).

isalpha (c) MR ¢ B—TFRFFNGE RN true(F).
isdigit (c) MR ¢ 2—MEFFHME RN true(W)-
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isalnum(c) WMHE ¢ B— P FREBF S RNY true(F)-.
ispunct(c) R ¢ B— 2 TR R K tue(H)-
isupper(c) MR ¢ B— M KEFEMERA true(H).
islower(c) WR c BN IEERNEERA rue(E)-
toupper{c) e —AET c WK FHE.

tolower(c) FrE— AT c Wh G558

i

5.0 #HiF. BITHUAEZFHERF-
5.1 WitfLm—MREXEE-IMERES|. BN ERRIP, B PEEEEL
EAMEENE—-AREERIRTIN. Bk, SnFuT A

The guick brown fox
jumped over the fence

Fa, MEHEE:
The quick brown fox
Jjumped over the fence
The guick brown fox
Jumped over the fence
jumped over the fence
The guick brown fox
jumped over the fence

The quick brown fox

¢ Aho. Kermighan # Weinberger Ff % ffj ( The AWK Programming Language J
( Addison-Wesley,1988) —HHhE —ARIGFHEE. BAETFRREEZRE

1. BASAREG—THAEITRATE - MRENSES. ST RESTHANT—
A B FRBIE—AE L, RGOSR A WA BEE R R B, WMARRTH
FREIER MBS

The guick brown fox

quick brown fox The

brown fox The guick
fox The qulck brown

Wk AEREEMEEVNEEREHRER, MR LOGEAEEITHN.

2. WX IEESHET.

1. BERHEE R ERES, HPASTERSBAS. HEFRFERERBURU
E A A S B RUE SRR

52 HE—IHNEERHERENHRS EREAEHREMRARFERN LR, B
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FHERERZENMEFAARA—IRE, BEREZINMEERPEH list. T 1017, 100 478 16000
THEMAXE SRR — FEMEFESEE ERER,

53 FA—A typedef, RITHKERE H LHMEFI—NEATUETmEMR TR
PAZETF list BB e 7 RN A, 4GB HIREFEIIX N RRA.

54 [Ef--TFEMESEIFRITRENEEEF GF: HTRERIIFANEERNT
FHR BB, HBRERME, RIIZETUESH —MXHEMRER: T list FE
8, XAHWsER R RARA O EIESMERER FEAAE. RRET list
SR FERT vector ISR E AR A EEE EZHHE, BESEA] eI EX =
FHEBAR.

5-5 #E — 44 center(const vector<string>&} BB . XM EHBRE—BEE, £XE
BEd, FHRBERNFEITHSWHERR (LHE, F1THBRREBRFREEKMT —HEK.
EREBREGLEMAGMR TN DS METHE. BT, BERERAFHANER, X
AFEALSEAR RIOEFES I —BEEET LF XN ?

5-6 #§5.1.1 FAY extract_fails B MR THRAPE v HEALBAFELER, EH5X
N, TR RREE v 8RR R HERIE AR EHE v Tk REHEH
resize BEERM v BIRTRE £ £TE. 8511 MFB) BB, XTMEEAEELE
FEGYYE 2

5-7 RERNIEE5.8.1 K frame B, TWARIMRE T TEHHIEFR

vector<strings v;
tramei{v) ; )

ik — T MAR P U . 463, BRER—T width 1 frame B EAIHIE. IE,
BATIXAMUE . RS RIRREEOFIARE, BREBE—TF, M ARNANSHEFE
HA, REREHRNBETARFEXAEEF, IHRNRNEEREFYE.

5-8 7£8§5.8.3 () heat 3L, WHURBAIFE while FIERBZIME X s 8935, HEERE?
F 5 a7 X MR DR SRR FER |

5.9 HE—TEFRMHERATNRE, SR ARH e TR, R
A EMH XS RE. |

5-10 [EcRIE—MIREREIES —HN0EE. KE MR, LERE - REETH
BUE BRI 303 H R i & KAy RO

511 ZEICAMETES, HiHE, THE-T - MRETESTH LITFRRTITFERAR
HOBEA, IR RRm LY T XRTHANESEE: EEFRRY, FEDb. d. § b k.
1 DAR ¢ #F02 LATER. R, FAE8RE TEN T XXRTHIMETE; ERIIFRET,
F/ g, j. p. g Wy BETFHFE. RE—MEFRHNFE - BATREREH LITYE
RTTEE. FRINER, AERREREE LT REE TTF8iadffms Ky
.
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5 ) Sk

IEMBRAER 5 ERFANAE, FEHEMRETTUMBR AL —MERPEFERT.
B, mE. FRENREAGRIEL A insert A TTEU XA erase W@ TE.
FTEH—MZHENNER, XSREFTERFNED. MRS, FEEHRAERTUNT
# string £,

FrERIAR (1S swing 38) FRUE T EEFGECERR, R o] PHERITEIL 55
HF AR BT IR ok, FEFR T E RO R — Ak s £ 85 JE i R 8 8 O ok 03
HIhee. #la, BOIEFEA—BEARIEMERFERZIN—PTTEELES T T nEH:
BAMRBEA*Z EA R ) SEMERPAEARHXERPTE: F%.

GaAESR, BIMSERE ZNMAF FiXE A B8O RKRME— MR ZEST . B A
X, RATGGESEA - X —HERE GIEES) ML, BAEENRE,
TigmEHEERNAEAFARENEE D EREMEF —HHEIMBEZ RS AN
B

PRAEEMEAS—F, FEtMHET —AHEAhE. T LERINTE AEE—
BBk R R BAER L EA RN SRR B Ak EREF, BIATEER L
PEEL i RAR L 5 TR P 7 SRR 2 A R S ] R R XA, RIS BESEEED KEH
A B O .

BB AMER, & N<algorithm> K42 X T EAIERAEFR M AT EEG:

6.1 SHIFFEH
fE§5.82 1, BAMERH T — I KEEMBFETER:

for {vector<strings>::const_iterator it = bottom.begin(};
it |- bottom.end(); ++1it)
ret.push back(*it);

BN RBNZAMEREMN T 7L ret FIRKEREA bottom K FTTREE —MEH, MBEERHKT
TR AR
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ret,inseri(retg.endi{}, hottom.begin{}, bottom.end{} I;

XA LR - - E A R R AR BA AT LIE R ST E B ME— D ERIKEKE
EATTR RS &I, BT TR

copy (bottom.begin{i , bottom.end{} , back_inserteriret});

TEIX B, copy BR—MZE! (generic) HEEMFHI T, M back_inserter MR —ME(LFiEHC
2 B F

BREER I FRTHMTEERNERNER, R, BN ERNSEEREXTN
{7 1) 6 A A BB R M R BB H A CA T S SRR A A S R A
SR E . B, copy FH T =HK40E8, B0 B EAIFRAE begin. end 0 out. EAIHE
113E R d){begin,end) TR FH T EE BB -—EBMN out FHRFITTER, HAELENI ocut F/E
RIS HTY B, BaiRM,

copy (begin, end, out);
F{EAS T RER—F:

while (begin |- end)
*out++ = *hegines;

T2 A RRZAET: while R AB R TIECRTIE, T copy MASHITB.

ERITFF AR S B SRS, RINE AN TR IXMEA KB T HEEHTNE
BIEAKNA., XEEEFRENT Bt ERTRERRAERT, begine+R[El begin
YRR — A EY, HEMEA R begin MO ER 1. ARG,

1L = begin++;

EMT

it = begin;
+ +begln;

WEIEEFHIRERS HMERE, FREMNHELEEH, ERENRE out++HEXS
*(out++yF—F#E. Bk,

*out++ - *bhegin++;

5THE AR ASH

{ *out = *hegin; ++out; ++begin;

AR Z R RERBITE, BRABE—HEYR, T4 EESHSEMANE
ERIEAC R DI A, ERBERB A derto>-FE X M. BEAMNEREERELE
back_inserter, TA—MEBENTHERITE AR, EERNEREEHETE
BB R, EoRASKMERINEE. H, 7F back_inserter(ret) ¥ F 1E B B HIAHE, &=
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£l retdmiMm . B,

copy (hottom.begin{} , bottom.end(} , back_inserrcer(ret} );
SEH T bottom PHATE LB EEEHI MR ret KR, EXPMREEFRIE, e
< % 18 01 bottom.size() .

BB R RBAA T LU

/7R ror ARE— ks
copy (bottom.begin{}, bottcm.end{}, ret);

XA A copy FISB =SR2 — M AN AR — AR FTAVWAT LUZHF

/7 R 1F ren.end{} #HLE

copy {(bottom.begin{) , hottom.end() , ret.end(} );

BRI IREEARE, HAEFESEERE. SHREZRSTER MR E St
AMIXTERFIN—EET . copy EMAE —HFRR —MEL retendOPRITE. B TEM
S EHAFE —PLE. RENBER B AR ERATHFERN T .

At A copy BEEIXFTRRITHR? ZEEN, MRIEERNTEST R IFHOMS
FEIK, BATESF AR LUEFERAMERE T . Fil, RINMTTRHFEDBHF RN
MEEFCHLEL LEHTE. £§622 FRIEFR AN —16T, RAITAIgEAEH
back_inserter K& — PMAMFFINITE, MARNNEREFA T EFRENTE.

6.1.1 SS—TSCIA split /75

A S —ANBAVBETE E B A B bR R BLEE R R B spllit, BRATSEESS.6 F A XA B3k
T REX D REERINFTEREHENRETINGE N, MIXERIERARNBATPE
F--ARRAE R BRAITTL R SRBREBRRT, 00 IR HERE RER A BT ER AT
f) TAE:

/¢ MREWMEZHKHENA true (), HIH false

hool space{char o)

1

return isspace(c):

¥

7/ MBBHREBEXENA false, FUA true

boeol not_space{char c}
{

return lisaopace(ac);

t
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vector<string> spliti{const stringk str}
{
rypedef string::ceonst_irterator iter;
vector<string> ret;

iter 1 = str.begini};
while (1 !'- str.end{)) {
/¢ EREHT R A A
i - find if{i, str.endl(), not_space)};

/BT —TRARNER

iter j - find_if{i, str.end(), space}:

0 BRI, ) PRER
if (i 1= str.end(]]
ret.push_back{string{i, 1));:
1 = J;
}
return ret;

}

HAEX MR P THLHATHEE, Hilk, BAGENXMMUEHT 288, B
R RS R, SRHTHREA—FRER, SHhRMEH KR e R REER
¥, —HBBT -RIE, BIBM s EHIE, RFEXNTTHRME] ret KRR

XU i M RSARRAARRS . RV typedef RELIBAIBARE, XHRITKAER
F iter RACB I string::const_iterator T . BRFEFR LU I /LI ERERE, B
RUMT XS 08, Et, BITRAXEREEF SR AE - TR B RH, KRR
FERERAERBYITE &

RAZEZA B FPREHEAEE R find_if. XNEZENLBN2EEER—MFI AN
. BmEASHNRE—MEE, SR8 iSRG IRE que 5 false. find_if REAR
S FEF R A TR R AR AN A, EHRE—MEEAE aue ERTENEREE
WA

SETERESR AL T — isspace MERIUBITR B P FHRATRZK. ETREEANEE
G, XAEEREE DA B R A R (tbin wehar_t) KITES, FIWAE. €1 E
LEBIE N D ERTEEARS- MEIRBEEHFRGAZSNFE. HPORAER, #iFE
A EERTTFEN B — AR A E R R, W2 U SR RE N RATSF R LM RS
Ak EE—IRANCASE. A, RITFEHSHEANIE AN space i not_space KITH 7]
S AR R R TERE WA A Y isspace.

® find if HE—REARNTERE - AETEFH, BIMFHRRE—REIRFL. 7
BT, —MEEANEHRARE TS, HETERARCRA PHSR AR
BAOVFAFEEWH P AT ZETR.
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AR R T find_if 25, 1 BRE-B—ATELETH, BOTHRE—1RA8I 5
— R s HE — MBI HHE . BATEX find_if BN —WER A i REREN,strend()
B RN . MR find_if FRERE—MERLXNMERMNE, F2ERERERE -2
F—F XM T, BRIFRE swend(). Nk, BB AHLLUERENE s PO TF—A
BRENATHAESMRAGTA: &F, WRERNIRTRE —NRHEKE, ] 85T
str.end(}.

B, i M jRET ste R — DR TSR BRATE MR A X LA ER R str Y
B4R HHID ret . 7 split BB FATRIRRAES, BAMER string::substr SRAB X ERHI. MR,
split IR RAR M RFI T AR EBHETERER, FRIIHEAZN I RETREMN
substr LK. #K, BIVBBNFBFNSREERRE T M FOFFE. LR IMEA T
—AFER string, ). XD EZXRIBERIIIESL2 FHTREREH spaces & L H AR RATHMAE
XA FHET —DFER S, ERAXN(L)FHFHH—TE04. RIEXHHF7F 8
HEA ret IR

RITEBERE, BIFXMEFEREPEE THERT i B stosizeQ AT ORI
T ERATSE B AR srend)REHS. XRMEEND, XEFELELEAIGER
IR R X ERTA AR . i, FEFEDATZIN find_if BB KIBARE § RERR
strend(RYIR EHE, HRAIF9H VEER | £85 find_if $958 IR ARy & HT R .
XREEH, find_if £BF X jE[i,strend) i B E4#EE sieend(LATE B AR R BLILAC.

6.1.2 O¥

BATTRE S B R R MM B — N X T ab FH Y 5] B, 3 7 ) SRk 2 I — A B A 2 A
H A Er, Hor EMREEE SRR iE . B, “civic”s “eye”. “level”. “madam” LA
K “rotor” HER[MEI.

THEE—MERER/NBIFERTE:

boel is_palindrome(const stringgk s)

{

return equali{s.begin{}, s.end(}, s.rbegin(});
}

BATREZA B BT return FAHIEE T equal Bl rbegin LR R, XN RBALRA]
PLRF A Wi 8.

PR begin —FE, rbegin A —ANEFLE, BREX K, XPMERBENESBNES—1TT
FEIEE, FFEA S i BR8P a) A4S -

equal BEHETHEMFHLUANCNETSSHBENE. BFE R, £ES equal
BELE A R BISE T B —AFY. BEASEUEE - NFFIRRA. cqual REEEE "
AFFIMKESE AR, BREFFREE—PMEEEASR. RIMER scbeginQLlERE
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AR A, XM AREER RN s R R R R BE. equal BEHE s B
B ANFRNRE—THE. RAFESEBEE-AEEE_ ., % EMTAERR
IR m.

6.1.3 &i URL

A FENBHRE —AEE, itRIRE — P RECRE RPN “ 4 — IR I (URL)”
B TTHERSMhE, X AR IR A — R R . EFEEIXEN R EAR, ROTAT ALY
RIS E R IR TN A X MRS OB ER RS E
i¥] URL.

~4~ URL BB H W T BARFRFS:

protocol://resource-name

LEM protocol (HHBH) ULEREFEE, T resource (WREAH) ATAHFE. BF
FIELE R A AR RITO RSB E — ) FRHESH, RBSEXNFH BT ERAIEP.
HURE — A XA TR, RNKERETZAH protocol-name T FR 72 E ) [ HY

resource-name .

BINAERMNOREESERBETORAPHEE URL, BRRIEERE—F
vector<string>XHIHI{E, 4 URL HREEEPH—ITTE. REPT NS EXAFHFE
MAEEHIEACIE b HFBWER Y, TEBERBN A TSR URL B—80. MRER T
e, IMITE % 1 Bl &R protocol-name F ] B X resource-name:

vector<strings find_urls{const stringé& s)
{
vecrtor=strings ret;
typedef string::const_lterateor iter:
iter b = s.begin{}), e - s.end();

IR BB
while (L '= e} |
AR TREANRES /N
b = url_beg{b, e);
/AR AR
if (b '= e) |
/ /3B R MR

iter after = url_endik, e);

/ 7 B1EX URL
ret.push_back(string (b, after));

/1% o FRTRERE I E R T AAT P aIHAth URL
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b = after;
}
H

return ret;

¥

BATESLEE T AE ret, BATHIXDAEREBERMTERBG URL, X5 URL 8
i A3k RGBT AR . RATNSE url_beg 1 url_end B, XTI HER AR
P8 s A B AT URL TR RIE R . XA url_beg BT IRARTH -~ A AT URL.
0BG B, T RRE— AR AR A RR R — D 2R RER R WREEIRNET I EA T
[ URL, MATHEEREHE-IEE IREXMIFHEEe) XKigT K.

1R wrl_beg #F T — URL, MARAIEF —MESH R FE url_end SRR HIX-4 URL Ky
R, XMREENS BRI EFGEEE, HRTIE TRANEGBRERIE T — A0 fe
e % URL §— 343 BIER R 1E, RBTLRBRME— MR R FXA URL KHBE — T FH LRI
A B IR

K, ZEVEE T url_beg Hl url_end ZJ5, 54088 b RiER—1 URL HFFk, MiEfCAE e
Migx T URL BB G — PN FRZ BRI E.

EX httpl|:// | www.acceleratedepp.com BEEMEL

f f

b = url _beglb ,el after = url_endi{b, e)

EXAK AT, RIMBEXEZHMAE—IMFNTRS, REEXNFHRAEN et 1

ARE.

FI TSR BT BEALG 20 b B UMEER T —1 URL. BA URL A EHERNE, TR

130 b BB BT RINIRIERE URL WER 2 BN—AMIE, RERILEEE while K17

HRERERHEHRA . —AMEFEIE, BR{RABHEFRRRMET URL MR R.
B, iFRAREE—TF url_beg #l url_end. url_end BFLELR R, EHERITARNAE:

string::const_literator
url_endistring::const_iterator b, string::const_lterateor &)
1

return find if (b, =, not_url_ char);

¥

AR A AT R IR S TS B find_if REEEMR, BRI EELES6.1.1 F1E
it find if T. EAIA find_if 458 T —4 %4 not_url_char [K1iFiE, FHEA&HEEREE.
BRI R BT EAF TG WA URL A, BAXAEFRE troe:
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bocl not_url char{char o}

(/R T FREFLSL, AT ATRIRTE — urL PHIER

static const string uri_ch = "~;/7:@=&5-_,+1*" (}, '

/i o BRERRHRBTE— URL HIFIREIR R ER
return !{isalnumic) |1
findf{url_ch.begin{}), url_ch.end{), c) ‘= url end{));
b

REZMRERAD, FERNAXKPEEGH T A0FRE. HAE satic (BH) 6§
AR EE - #5524 stadic R RATERRF /&G, HEAFHEE TEMREORHTE.
Ei, BATEESE XA not_url_char FIFHMEIE H ARG FRF B url_ch, RIS K8
Fl A B 38— R R TR o 8. BA wiich B—MNEEFEFE, Bl —BERIDTE#
TT ¥, BAECHERASHEN.

not_url_char I T Hi<cetypes3k & XA isalnum B .. XMRBRBRECHSERE
BR— 1M FEREFAN (—PFER 5T

B, find A —ARITCEFFRSHESE. ©5 find if B4, AdEBRFHHAER,
k., ESBERBENE=TS8GENREH. B ind if —&, WRBMNEFERNEFE
8915, B4 RBEHRE R —MEMEE, XMENRBER TEABNTFFPE- - RBILZ-MERAE
. WBRBADXME, B4 find MRFIEME A2,

FT TP EER, BAIIESEM not_url_char R T . BAZERPLZ FTERTIEN
BANRIEANOMER R, FFEL R AFHR,  AMEFPHEL ol PEMEFAFERFFNE B
Z not_url_char ¥ 7= false (. R c BALAIHARE, IRBERFE true.

MAE RIS T BTN ZIMMAER url_beg B ? 14 REE LB AELH, EHAELAGTT
EHX A R] RES B AR T A A E EN /AR et T — MRAATEHERF N URL
#.EFcd. sEfr b, BIIEEESET T MR, XANFFRALE T oM protocol-name,
T HEATRERFIFZ R protocol-name. b T B AR, TNV T —ALIH, AL 0T
RENTBHAZNE —AREINTER, WAEECGERELPHE -DFF.

strig:const_itcrator
url_beg(string::const_iterator b, string::const_lterator e)
{

static cosnt string sep = "://";

typedef string::const_lterator iter;

/1R T ERFINS RN E

iter i = b;

while {(i = search(i, e, sep.begin{), sep.end(})] '= e} {
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4 BRTRF A ES TP E RS
if (1 '= b && i + sep.sizefl(] '= e} {
// beg FRICHIATREIIT &
iter beg = 1;
while {(beg != b && isalpha(begl-111}
--heg:

/¢ EABENMEERBEST - MFHG?

if (beg '= 1 && 1 + sep.slze() 1= e
& '‘not_url_char{if{sep.size{}]))
return beg;

}

/¢ BARBIBAERAAR— urL B1—40
if (1 '= e)
i += mep.sizel);
}
return e;

b

HAVEA BET USRS B @Sk, A1, RITEARFTRRSRKETMERTN
Kial, HEBEREE—IERAERETEXMX ARMHE 1 URL WFFA—WREFE—T
URL B5iE. RINFHESEEMGBALT AT ER, I ERFRFIRENARTH, T
BATTH B A 43 BB Rk AR5 — M ZE i URL. BB not_url_char @R3P i url_ch — 4%, iIXFFF
B R A i(static), 0 EAER— I B(const), Bk, BAVEARESHXTF/SH, FHRER
B RS — KA url_beg HIEH{RBEAIE.

XA BT RHRF AR AR ECEE D b e SLERX N FF B .

b

|

[EY htrp |://| www.acceleratedepp.com EERIES

r 1

heg 1

< D

WP AEE —A URL ByiE, MiE(CH i WiEmiXA URL SRARITL: WMRAGESR
protocol-name B3i%, I beg #487RIZ protocol-name ¥ k.

XA R R T search RERTREF, search B— PRIV IR A ERITHEEEL.
A FHE FIER RS, B3R T RINBEERKFES, MR -AUERT P35
AR HAIAEFIEAr . BREALRIRE R R, R search R, BWAEHREIR
AvEAeBR . B, 7EVART search 28, | IR TREATRAFHRRBL A LERE
R T BT o

R ATRB T — A%, WA TR TAERRIKEUMR T protocol-name [ 2
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F——URIFIE protocol-name K)if. BATMNE TR BREEEXTTRARTIEHTE
MHAAT. WMRBIZHEMNE, BRI MERNICERE—4 protocol-name. HN, AT
AN beg M. AR while IR ESA T B 5T R HRIH [0 #2380 beg, HE'EREE] 7 —4
FFHAHEEFLFFBNI L b, #NERAPERTH MRS F2—TMHEESL, wR—
DR/ EHRET, PBAEEREBELSIE. BanEid, bed-1180E A E BA T H beg FFfe~
PRI — AR . AT LS beg[-11E M R*beg — DMRIE. E§8.26 1, BAIH
NP FIEC R TE R AR, B DS R A <cotype> 58 X1 isalpha ERE,
THRETEHSEEAR—F/.

MBENVEEE XA ERIEHRE L —NE2HTE, BoBMNSEE, ENEE T —
protocol-name . ZEiR[F] beg 2 i, RNTTERNEREFH EZ>—TNHEMERFRETRTTHIEE .
EAMRERENE M. B BIIEREERAPRAERE D —AHAMBIFR, Al
A i+sep.sizeQF e HI{H . RZFEMEFNE, BREUFTIHEN —FH. B, &
F i[sep.size QRS XANFHF, i[sep.sizeQ]E*(i + sep.size() ) — M H . BAHCRX M FiifE
4y not_url_char, AR TERETUHBLAE- -4 URL . WX MFHFLR, BAZ1H
R true, B, RATTEEFERRATREXTFHAREGEL.

MRXAMSTEBEABT—1 URL B—84%, BadBsEd i ibEREXA R
# F () Hif B 1K

RAERBHERATRRAGEE. £827 PHEZERREPRIMASXMEER, AW,
RN BRI E R E. AR R SHEE EFEUEARAR—EMERERE
¥k 1. RENEEET 8, REZEFLEWEEFNEEEL. RITEXEHBNTRR
LW BRI 1, REREEME.

6.2 XiTHEGAEHITILE

70§42 1, RATHES—MTERGH R, RATEXA T RPFT R EELNESTE—
IR E L AR F RV RS Rl . BE /MRS E T RS T RPEIRE,
AT G AR 2 LA S R BEFE N —— R IE RRER B AR 28 — 2 B ek e B0 A AT 1Y I Lt
RSN, R D4 T A% KREEW USRI OE — I FRAnE, Ba, o]
A AT R E L AR R 7

BERNUANESYE, XEHHFERALH PR MIRORR. B0, ERIRBOTH
BER R R — A BT AR IR B A TR T X BRI S . BN BRNE, AT R, B
AT KBTS O e T AT FEE MR E N BRG LR TS A AR ERINEE
a4 T XA B A AR, RATRAE, MR RAVER T B W EBE RN it BRE R I —
A, IRAXA B E R AR R IR A R

o [ERFRME R, EEERH LRSS F -
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® X FHEEEFEZHELRSHPE.

T X R AR R EHRE D, BT HEICRT T A s BEE L M4 i (E )
SAAIRT T — R bR EERDERSEE . RINESKEEFROE TER SR E/M
F R R

1. B RMEEER, BT 235 BEVREE SHMANES 2RI,
2. ME—HDRBTEYESNEREG MRS R, REF AP ERS.

6.2.1 AMBPFICR

BATE —AT BIEE RAE A KD R I X ELFHAT 9. HEKENE, RIICE
WE T —25AE, XE BT UFRNERX 540 A8 &A1 F1§4.2.1 11 Student_info
HKAIFN84.2.2 PHIAH X read PR EE AR EF . Aid, BNEH/E DR, X TR
ATMBIRE—AMZERTUTHENREEL. KFEZIHEN—PREE—HEELETERNE.

bool d4id all hwicenst Studend_info& s)

{

return {{find{s.homework.bagint), s.homework.endi{}), 0)]
== s.homework.end({)};

)

AR T shomework FEFFMELBOHFEVTETE N 0 K. FAFTHHR
R EE S B — D ERURSE BTl—A 3k 0 BREIRRE XM RF R B
i find fOIEEH{E # homework.endOFE LA . FRAE —H, WREABIMETRNE, HA find
BRPIEME A4S

HT7iXEEE, BRI LURREVMUEE ISR A EFIPRe Raf T R T .
BATREH A AR DT, REXMEERTHTHIENREMAL, BERIEETZME
FHEMAT N RES N, AITERNUBFEASAE, RIMSCREHERE®S A did
1 didnt.

ZEGRTE R BAIRTEE, RNEREEN, BENREEAT. ZHNE, RITRAERITRIS
B o HRERA— &H ANEER:

vector<Student_info> d4did, didnt;

Student_info student;

(JEFERRE, BEREERT FE ORERLTG ST 28
while {read{cin, =student}’ I
if {did_all_hwistudent})
did.push_back (student}) ;
else
didnt .push_back (student) ;
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F/RARITHEREREESYEE
if {did.emptyil) |
coUlt =< “No student did all the homework!® << endl;

return 1;
}
i1 (didnt.empty ()} {
cout <= "Every student did all the homework!" <« endl;

return 1;
}

EXE, RIE—RBAERFEA enpty B RY. MRARIE, FARTRHE=TE
true; BN, BT false. BN ZBXIREKRRAE TESETAHTE, MARMEAERK
FER O Lhie, ZBTUUERHEREN, M TEEMRNES, RAFREGTH IR NS H
AENMRTERNRE,

6.22 K4

Bfe, RATEUE T HHTIEAS A RRIHESINEKE) did B didnt [ B, BT RRNE
ST, X ESRAERIE RS —F W 2B RAVESHT.

RATE SRS AT, T EHEB A, K A T 08T Frs R
2 A Bk A s AL . RN IRE— D AT SR HTA SRR AT, FTRIR
TTEREABIS A RAE S A CRE, AT, &l A — A 1
SR 2 HH R TRATHT B — A S TR R R SL BT AT 19 o TR, AT A 2
— A EI A — A 4 R

B0 R, RINARBABMEHMTERNBESR, BRES AT K. RATE
ABAEICA AR S0 A R, — K0 did AETTH — KRN dinnt & . AT,
BT A S5 25 B R 2 A VTR VAP 2 BB 0 5 PR — TR ) 5 B R b
{A] R AW 7

BR8] B AR R S A SRR, HHEE— A T RS — B B i M
EER. BRT, ROTSEATEAOSRT. BN, 7£§422 FRATEIE compare KR
W sort BB, XREME, ROABEMMIBREE A B%:

o BUCHH IR

o —NFFIHFLHIIT FE

o T AHMES

o FABY, B—ABREEAEE, RIVEEHEHN BTN

Wi, ERAER, BRTERE AR E 4% median_analysis B BRI
W, BAEEHAT FEREERNE R FEM SR
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write_analysisi{cout, 'median', median_analysis, did, didn’t}:

TEE X write_analysis Z 8, iERATAEFE XL median_analysis. BAPEHXPHH—PH
REFFEICFHEE, RARRIGER SRR T8RN KT E 2 ENRGHIR
ElX LG e RATEEAREE T

fRTREHRATAER

double median_analysisi{const vector<Student_info>& students)

{
vector<zdoubles gradeg;

transform{students.begin{), students.end(},
bhack inserler (grades), grade);
return median{grades);

t

BRIXNMRMES LETRERTERN, BERRNEATREREPFERT NS
% transform FIEREES . XM BENSHE = MEABAI— R, FLWNHMERBIEE
TSR TENKNR, E=PEABE—PEHNM, ERERFRENETESR.

TERATER transform BIRHE, ROEHREBIXD B KA LT H DRER AT
Bol&. ZERBIAR, XAEEE, ERRAIEE LA back_inserter (§6.1)AMARFIXA B Kb
1, transform &R SR INF] grades 7, 1 grades HfE BTN AFIHKEFAX SR

tnuuﬁbnn.ﬁ?ﬁgﬂﬂﬁxégiiﬁ%_‘4“ﬁ§§i, uﬂnsﬁnnl*@iijbﬁﬁfiﬁiﬂqqpﬁﬁ)\ﬁ?ﬁmE@ﬁiﬁkfﬁﬁgql
DA AEF R R T E. Fik, HRNEXMFHEA vansform KRR, Z-MHA
Ve AT grade RENAT students MR —AE, FHLE—REHFINEHE A2
grades BB, WRBANE THA R EEALNES, BOMARE1.1 B ELY median
EHEEIRPE.

XA FHE—RRER.: FmBMNEENR, RPREHFATIBER.

HEARER—ABER, grade B¥HE LA EREAE. GiFHEHAMEN ZERAE—
A, FORRITEE S grade FA S, BIGUE, BIVBIEBIRS422 P —TRE,
HARATEIRER P IMEKE MR RF I

S —MERE, WRAFERAGHMITFEELAE, W4 grade REE IR 4R
¥ i H twansform BB RS REMEMHLEHE. WREET —IMRE, B vansform K
¥rR7E R AR R T £ BT, ERHIE BB IR H 4y median_analysis. A2 median_analysis
MRS REHITEE, FUXASRESREMIMEE. ERE, TR EMIEH.
RS B T AR RS B - -H BRI RS T —ME W carch. WRIFAF
TERIXREN catch, BMIFRAERAWTH—H, HFEESRSRL, MBEEREFBIIEPHES
WHE (MEASTY, ERRTREHRELHR).

AT LR E — A S ¥R gIx B 0 8, X 30B R BETE grade AHUT uy B4
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JEHARERE . ROARNENHMMIBA grade RETIARBE/N— I BHARM, FUmE
£ AEBS TR A PTIRRR — A

double grade aux{const Student_info& =)

!
bry 1
return grade{s};

v cateh (domain _error) |

return grade{s.midterm, s.final, 01;

}

}
XA SRR 4.2.2 PROFA grade AR . WRELERE, RAGHIR (cach) BIFHA

§4.1 PR MIAER grade, XM AF = double KRB, ZX=1BHRTHEHBK
SO B R 5 BE TR AR 48T R, FRAVVHE R 8 R iR A 8 i X B 1k I A R R R BE AR L AR BT R O,

18R ARAIEY % A RS A3
WA, BAIT U ES R EH grade_aux T :

/IR AR BE R

double median_analysisi{const wvector<Student_infox& students)

1
vector«<doubl e» grades;

students.end(),

transformi{students.begin(),
grade_aux);

hack inserter{grades),
return median{grades);

L

BEARBA S E T — A iR 2 BHE, B4, MIERLRAIKE L write_analysis
B, write_analysis ] — - iR IEEAANFERERS:

vold write analvsis(ostream& ouf, CONSt STringk name,
double analysis{const vector<Student_info>&},

conet vector<Student_info=& did,
congt vecktor,Student_infes=& didnt)

" e analysisidid) <<«

{
out << name << ": median(did} =
v, medlan(didnt) = << analysis(didnt} << endl;
}
RERIMHBHELPEB THAAFNRS. F - TRISHRR

AR F AR /MY
MR HEEEN —ME I — A RENEH. analysis FIXTSHE LFRIMB 17E§4.2

RERRREFEARAE. CERE, BRAIELES0.12 PEIRE, RIVEI bk
TEMBEARTR. AERIIBIMTBOEI AW H AR EEPRBI RN AR HITR.)
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B NS EITEBIZEE void. JATRBBLIFEEFLAREN 5 AREHNREERR
void, fFlan, BNBIUAERL—AERERIGL ., SBRIE 1R BB 2 (void) H
EEE, L ERMNBHEHEERPIMME. FATABIT —RIFEFER return & 7] TR H
iZ#ﬁﬂﬁ_‘ﬁkﬁﬁiﬁs ﬁﬂﬂﬂ:

return;

g, EMmRAEX RN —8, RIFTDEEZRBNER. EFNRIIARERE X —
NERBIGER, HE C++iB T RV REOE BRI EMTTIEFZ A H R
ik, BRAREBHRSHAWTHET T -

int maini}

{

}

/7 LR R AR R

vector<5tudent _info> did, didnt;

¢4 ENFEANR IR EA
Student_info student;
while (read{cin, student})} 1
if (did_all_ _hw{student))
did.push_hack{student) ;
clge
didnt.push_pack{student]);

}

S PRSP E R B IE R s R
1f {did.empty{}} 1
cout << "No student did all the homework!' =< endl;

return 1;

}
if {(didnt.emptyi)) |
cout << "Bvery student did all the homework!" <« endl ;

return 1:

}

/¢ BT

write analysis{cont, 'median", median_analysis, Aid, didnt):

write analysislcout, "average", average_analysis, did, didnb}:

write analyvoisicoul, 'median of homework turned in",
optimistic_median_analysis, did, didnti;

return 0;

FH HE4E average_analysis 1 optimistic_median_analysis B[ LA T .



120 ¥6%

6.2.3 TEETZHEEI FIINREISKSR

BAVAHE L average_analysis oA B B 2 BEAE L BT 80 A & F E sk 1 B R
SR B, WBRAIRIZE FHE—FRRE 1T RERHE - rnEFHE, SRR
iR BT Ll A Bk median AU 3 H RS -

double average(const vectoradoublez& )

{

return accumulate (v.begin{(}), v.end{), 0.0} / v.sizel();
t

XA RBAFER T accumulate B3, RBIEEHATKMAMESEAE, accumulate £
<numeric>F A IEAXASR B BRRTR, ERABEEH R T LA, accumulate PR
WRSLBABEHIER T — MR, MREFEHTAEENXEPRAERN, BERNE=N2E
By s ROAE M) R Rk i R G -

MR R R AR, Fik, [EmBIEXBEMEE—rE, BIMEMH T 0010
A 0—X—SIEH R, B[N, RMASREE— int BEKE, fETAERNGES
HESEk.

Fi accumulate Z i T XEFELEMAZE, BIOVRA vsizeQORBENEH, vsize(le
XAX AP TEASE. YR, HBREHNERRERIIZE RS BRET K TE.

— HIA1H TiXA average B8 BATBEREE B & 3k LM average_grade B Ll R MU
HRGHRHET:

double average _analysis{ceonst Student_info& s)

1
return grade(s.midterm, s.final, average(s.homework)];

i

XAEBET average MECK I HREMEL KB HRS, RETHERX TREHHM.1T
iy grade B ¥, it grade FiE R EH B AS-
HTIXADEMEMZ G, average_analysis PRELA 5 H£H L@ 0.

double average _analysisiconst vector«=Student_info»& students)

{

vector<dcuble= grades;

transtormi{students.begin{), students.end(),
back_inserter(grades), average_gradel;
return median{grades);

¥
XA BB median_analysis B2 8 ¥ — A KR B ) B PR DL B2 A average_grade SR1G
7 grade_aux.
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6.24 ERBIREFIWBIHE

B 5 —# 415 $E optimistic_median_analysis 12 ¥R T —4 optimistic CRAMENDRB®,
RAME @ S4B R EEV BRI R R RS A M. WX, 8
YA S TR R A SR BE AR A P AL RS, ATIRIX Ao SR optimistic AR,
ITHEERDS N RECRHHEXDRE. S8R, MREH R RIRENSBERERLRFE, &)
AREBARMUBEH, RIS, A 0 RIENF BB SRS

// s.homework WELENTE:; MEEFEHNCEFEENTE, Wh o
double optimistic_median{const Student_info& s)
{
vector<doubles nonzero;
remove copy{s. homework.begin{}, s.homework.end()},
back inserter{ncocnzeral), 0);

if (nonzero.empty())
return grade{s.midterm, s.final, 0};
else
return grade(s.midterm, s.final, median{nonzerc};j;
}

XA B B 5 B homework TEUHIEETTE, HEEIIR#— I FHmED, XMFRE
U4 nonzero. — BLIRATHE TiXEEETHFEE RS, RATIAHBE § 4.1 F5E XN grade &
B AR E B RE, XM ERRSEETHIFREMFEEELAPER.

ZEHR {E A nonzero BIFHE, BATRA T —#EH0FE, WX EERIERINRETH
B\ — R B S . b TIR¥HE7ES nonzero, BAVEA T remove_copy Hik. N T HER
remove_copy BB, BITEVLERTR T ESREGFBREEN “HH" KK, lpE
remove_cope f 7 remove T T 6, BESEg&REHE—MeE K H K.

remove FEHE MR ELRNFE G EREEAREF B 5, EEAR
S A A IR R H HIE H . ek, BAVERRINE—T ‘WK BEWE
7
 remove_copy BREH AL AL, IRAZHNEE—H, remove_copy Hixl
A ENBEEBRTAREENEREMNMTE. EALENNER, RITcHAR
back_inserter &4 nonzero I@INEH .

MARITIN ZRES T, 188 remove_copy HIYER EH s.homework A EFLRIR
%) nonzero . RS, RAVEE nonzero BENT, WMEFRKHE, RITKBITHEN grade
B, XAEERETERREMLRSNHENR . ME nonzero 4, ARATH 0 RAENXK
BN BER

28 0T SRR, BEHE A RECR A R optimistic_median FHL.
BRAHEEHE A — IS E.
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6.3 XPFHEFITHEABIM—TFA) 4o =8

8 S BERAERT —MAE, B BRIERFAA LB IR ERE A2 BA 'R IR
A i B i BiE 5k . FACUER, TEM A KB INAORIR, XoFaX - e 8 679 52 ifu ] &2
SR AR 77 v R BE o 8 LA E 4 T oK, RATH — MEFORACE M B T A dRIX 11 B 1R 4L,
FA IR HEE — T XA BN R EER T R, XN RN RS 28 1 E R
LK ) P HEAHAEL o

RN e RER B EAMER TR . BN TENEEF A, RAEEA
TS EER SR TEANGER K, AUk, RIGETUHEEY, JRBEIER T -4
FATHBERS XNMEEERNAT —REERER R

6.3.1 —IRREBENBESSE

BRATE — A BB —MRRATES6.2.4 S ETF AEERLIR R, EXH TR
AT AAERTHREEVRS . XFERE, BITABZEI homework F5, B
# remove_copy RIBAFFMFEMLMEHER M EBHRRED. HRITHETRFEK
B, BOENFERHHBRTEEF R

vector<8tudent info> extract_fallsivector<Student _inf>& students)
;

vector<Student_info= fail;
remove_copy_ if {students.begin{), students.end(),
back inserter{faill, pgrade);
students.earse (remove_1if (students.begini), students.end{},
gfrade), student.end()};
return fail;

i

AR B ERE A AENED, 75853 KRR RNNAHT T ETRE
Gl AR, T EBRAIZERDH B ER TIEAERAERT. FRIRAVAIBA F R DB —
B, 7o ERITE AR RRAMG A mEN R ERERS, FNRIEXT fail
KARTEAR B BB

7E AT E S RS, BAVMEA T N4 K iter g LR ATy B A48, RRFTREAA
T AT I fail 1, FEAF erase SR REREURM students FRERIXEER, KK, &
K143 remove_copy_if EREUIHIA B 0 i 5 12 fail - XA R B PRE ERIRA17E86.2.4
F B F B remove_copy HEL, ARRIZ LR, BERT —MERATAR —MERMENERIRH.
BAMES T AVBiE ¥R fgrade(§S. DAY & HEUR

bonl pgrade (const Student_info& sj
{
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return !fgradei{s});

}

MBI~ MEAIEELS remove_copy_if, IBMBLRBAVEFTKE “Wix” & MHeid
FRTGE. NS, “MHEE” - PrEERERERE, BRI E SR LA L 18R K0
£, XEENIE, & perade £ 4 remove_copy_if BHEE AN EHIE A B2 E L.

BETR—FBHFEES. §&%, BITAH emove_if 3 “HIRR” 54 K& BUGUH X R
. Hik, 5 “HEE” 5l SREN LR EHFEHCEMMEE. M. remove if EmlAT
£ _ ‘ . .

HENITT e AR, EY remove_if {8 T R— T RIFFIRENERIR
ACHLH . LR EERNERAHE RN TEEEHIFFINIT L. #lm. RERN
B SE MRS AN A TR

Bl | A | DERAE | AR | Big | NEF | Bkt

* +

students.begini) students.endi}

24X remove_if BRI SIEFFLMH FORERTE, XEFRNENCELATERN
REET . B8 “BgR” BTROREFICE, i, BEXHFLCRIFEZRZMEREE, #H
G RARYICEES XSS E, Hit, YEAEIPHFARE - PRARRIEE
(TR B, ERITX £ RESIF LR E R E D, T M EA RS RRTH -
ZH0 CHRRT KRS RARRCRET. CURRHE:

e 1 B

Rk | B | AR | DR ARG | Bk *
students.begin() students.end{ )

SORETE, 4 RS RIEMVL& K HRRE Rk, Tl FRp=HKiDx4
BT, ATTRITREESMERFITE S PN TRERIRREH KR, remove_if RE—PE
2, XAEABRIERATRE AR R e RGN IR

B | Dok | Mudk| Boms| R | ARE) Bk

3 f t

students.begin{} remove_if MEE students.end ()

BTk, RATEM stodents HRBIBERITIRBEN TR BRITZWHEERERMEREF
() erase MM EEFTEREBY, AN EHERT X ik 80T 2 KX P RFTHITE.
A 15485 T ZE A remove_if BRI 1L 285 smdems.endQ:Z MK 7L EE,  FTRIT KAV
R AR R RIIERT -
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Bag | B | fAE) Bk

) A

atudents.begini) students.end{}

632 —H—RREINFERTE

BATH S —ANEER R RS2 ARER, ERRIE UMM, ZEEA,
§6.3.1 FEIMEE T F A students G — DL RSV H T HRIKEL: —IKTE remove_copy_if
tH, W5 —IRRZE remove_if H-

B A EE T DR ERIHE 24, BERAITE — DM F FI A R AR
(1R B B U—ATFFE A SR EFHFFFIRTE, DER LB RN TRAER
LN 2 BRI T R AT -

SEfr b, SANSEFRAMEAE, XFENRES RN partition # stable_partition. F-AK
ABTFAZ 4R, partition Al 8L TLE RN WEFHFITK, T stable_partition i T RI57
X AT 2 ik & IR A M e B E B RERE. g, MRFENERCEZRF M
FHFFRH ARIAES - MEZ ANERNELRTFHEARNE, BRINUFEMLH
stable_partition T A~ partition.

EEA R R AR R — A SRS, XAMERERTTE - IMEHRAZE—TILER.
SXBERGE, BRAVEE ] AR A B KRS T -

vectar=Student infos> extract_falls(vectur<Student_infox»& students)
{

vector«<Student infox::iterator iter =

stable partition{students.begin(}, students.end{), pgrade};
vector<Srudent_info> faill{iter, students.end());
students.erage(iter, students.end(]];

return fail;
'

BT EREXA BB AH, IERNFRARIEROWABIEITHE.

B | Bk | AR | ARG | B | AR | BE

F .

students.begin(] students.endl()

{E18HS T stable_partition 2 J&, BATRKER:

B | Bedn | B | B | REAE | DR | TR

: £ )

students _hegini} iter students.end(}

AT R IO T B R fail, X EADREN B X Hiter , students.end O )BY: A5




1 B A X ik 125

BALE students BB T IXETE,

ERMNETXERTRERRRTENNGE, BN LT RETHRRNBRETE
R ARMEEE. EmEIFE, —BRAEBX, Ha., BEHT erase BmEM o7 ZHL,
EABEEMEFENRAFESEETHERNRS . ZHITEER AT ERIEFTR, MREA
it % 1K 75000 & RPN ARV FIEAT B 1R, B4 FEIEAT I A s o o ST RO HBA B R A
WHERIEEL. N T 7 extract_fails S EEBOX PR REERIR, BATHCT M7 TiX — 389127
HItERE . BAIESHRNES TN — XA B LB IT RER R IAR B HE.

6.4 BE. BHFLUIRKIENE

ERBEFE . HRR., ARNORENE, TERA BRI IBCRAT:

ExRTERHAT —EMATAKATEE.

sort. remove_if DA partition R ELBREAARDPITEBIDIFIMLE, ERAENH
WA AR AR AR B EE . I, remove_if AN TEIRENASRNKE; ENNELERE
BANBHIARMBEERTE.

PR AR B R AR S 1 T8 M AR EERRINR, X EH R 5 EER.
iEEBAIE ML T — F 76£86.3.1 B %) remove_if FI{FFH . BAIEEFD T, WH

remove if { students.begin(} ., students.end{) , fgrade }

HALHA smdents KK, BR, BRGNS BiEN false HI7TTRMESRIE] students
BRI AN T EREAT. MRARNTEREX N RR UK E, WENBLME
53 BRI T EE

ERATIPH T, BATHT

students.erase {remove_if {students.begin(),students.end(), fgrade],
students.end{} ) ;

ZE, erase IR T HE N SEUFERUFFIATRET ME. XA erase MTRHGE T
students, BEHRME)E I students AV E TEBATEENTE. HBEEKE, erase BAENE
M—ARE, HATeHEEERTAR mANRERTARKITE.

FIREHE, DA IRE AR S i O R OB I SR 41 2 (AR e R AR EE R 76853
F185.5.1 FRADEFH T, B erase M insert XHE A RIBESESPIHR LR RKDE
fosedeny WEHEBWE, RARBNEFBNS, M TEREERT A THERSHIEARNITER
7 ST ERECER, B0 erase R insert XPEMIRIE S ATA P Bk QB RB . EXEH
R Be o R B TR, B, 7EAERX IR i BB A T L i R AP AR B

FIEEHE, 810 partition B remove_if XFERTERE (ENBEARAAN R EBIIITERD 31!
$g2 kA d SE RO RS FOR RN TG R . TEET TN —AREZ A, RO RSEAH—1
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ERBERE T T ERITERET.
6.5 NG

PRI :

static type variable:

BT REEEY, AT RE static fAEERE varable (TR). HABMMESEXTTEH
BAHAT TR D EEEAZE, W ARNE BRI T MYIGEL TEEER S — KR 2 ik,
WRBEMAXMEARES, BAXNRESERENERERETF T —REAZ I EHE. £
§13.4 PRIVBEBENEMBHRA static TEERTRER L.

R, WEEH void MABATLEIR, HP—fHER: RITAUKER—TEREIF
WA R ENE ., XN R LT — & “return; 7 IEAEN, XFEAIIFERAHEIE R
CHE T BENERE.

B SR B R AR E . BE LR EAN#E insert_iterators BY&
BREE X PEREICER S B R BB B G IXBER B RE T EMAE 1 EREE
18 . EATRE LI H<iterator>H E X1):

back_inserter(c)

AL ¢ P — GRS, XA DEB S c BIUTE. R NMAERRBMSHFHER. FEL
B B R E 2 FRY push_back #R1E.

from_inserter(c)

VA back_inserter -~ -8, (B'EREABNLPH/ATE. RNEHUIEHF push_front
BE—ERST XN RE, BAMEFRRRERENAZ.

inserter(c,it)

V£ 15 back_inserter — ¥, {B'E RAEERAR it ZHHAATLE.

Bk AR RRER B, A LA i) B i3 Hf B 7E <algorithms 1 5E XY

accumulate{ b,e.t)

X 8] [b,e) I T E BRI t ZJEFEMETE t . R 7E<numeric> 1 E X #.

find( b.e,t)

find_if{ b,e,p)

search( b,e,b2,e2 }

A be) P Bk — A Sk, B find ZE4RME «; find if HIERIEIER p RO HE
- E: BBk search A HA[b2,e2)FTETRIFF

copy( b.e,d)

remove_copy( b.ed.t)

remove_copy_if( b,e.d.p)
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X EZEITDb,e)FTIE RN FIE R E S d HErarE . 88k copy B TENF7;
remove_copy &l TFERET t BT E,: remove_copy_if ME S| T HiE Hi18A p A ERTE.

remove_if( be, p )

HeF A 8 LAMEZE X Bl [b,e) 1R 1 p AREVGEA-TIX ML ER . BB — 15088, iX
AIEARRR TAL TR “HER” BRIl E.

remove( b,e,t )

YEH 5 remove_if —#f, {H28W I WL CRAEF T .

transformd b.e.d.f )

Wi be) PR TTRETRE L, 1B NERFEEd P

partitoin{ b.e,p )

stable_partition{ b,e,p )

LLIEiE p A ERRAATRIR 2 7RI b,e) P BT 7o 3 DA AR 2 1B D B(true) Hy TR AL T B350 35
. RE—ERR, ZNERERTTE SRR (fase) BFI7TE: &, WRXMFHE
B IBE R wue, FRERIRIE] e, stable_partition 251 FAFE—MX AR GER M AIFARHEAZE,

8

6-0 wiFE. BITHMRAAEDHESF.

6-1 FRIILAC BB FIcINGS.8.1 F§5.8.3 P frame LA heat Btk
62 WE PR find_vrls BB

6-3 THKIXANMERFBRSTam?

veotor<ints u(l@, 100);

vertorsints> v;
copy (W.begin{), u.end{}, v.begin()]:

#a 5 — MLE XA BOEF R iU ETEAER.

6-d FOHARE FTRBASESIFERB RN v EHE v WERF. 205 EFIGEX AT
FIB R AT BE R 7 k. SEMLIX B FP T 3R X W R 7 2 [A] O BR AL

6-5 HWE— 4 FreREK A optimistic_median.

6-6 VEERBTERTE S P REN$6.2.2 LK §6.2.3 HRIEFEREGER T BRI
Be. RIX=AMMFREA IR TRBNRE

6-7 768622 1, MAEESNSHTEFEN IR EAF LTI HET T
¥, X—MIEFEEKBETREEEHT (REFH SBOFEMEL. XAHERRNE
extract_fails "M TR e IR 2el. S— I REBCRLEEIXAN TR,

68 HE— P E¥, HXARICEERERECREFRENRNFERITHE. EFHEE
¥ extract_fails FREA T EHTIRS, HERFPYHERM LRI RS

6-9 fHF—AEEEEEE 4 vectorestring> X B PHIBTE TE.
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2 B BN A AR A ISR A 2%, BANE A X A R ) T E R EE S
K TR SHERBN RIS LB RTER. SBAMEH push_back BX insert 45
— M BF AR OERNE R, - - P nERGEHERNRENEMEEOSE EARZ, B
PIRAMER TR BRIEREFATIZELE NI,

MARMNABTERAMFAFSRNE, B TRERNENER, RITERTE 5
KRBT 1. Fla, WRERRNE —PEIRBENER, MARNFERES —NMEFRHA
WEABPREGTEMAENEST 42, BARNBFAMRTIENRE—ERRAFT -4
REMHP. HPH— T REEEMREARTHNITE, HARIMNKB T 2 XERETTHIE
BILEN b, BN FEEER T A5H, QRATIRSHBE —LHERERRFTRE LR
& . BATTHI 53— A NG R TR 28 HE T A S RO IR o — D R A B CR A R BT T ) 7T
. XA RSERENEER, B, XEQEEFARB2A55T0N. BaHgi,
RITLAEZZEEFNET, EARIMASEY 5 oRRREER. ERKRENE, EWRA]
REAFPEBINLE, ERRIHERT A=A THUEERN TR,

7.1 XHEHEHXAES

BABE A — N BRA BRRAURE T 88 A T 1T B8 (977 A IR B8 = B B e
MAEZHAE—PMFFF— X MR FHF A RBRAMEATEE -, #Hk, sKBTTEE
SHAE. Boit, SNUPZRRAEL, KBRS XM TR RAE RATAT LU S B oA
T FEE M — X HAFERA B SRR RERPIF .

KEEABREE T AN T ERLRNBER - NREF T BE TR S THD
5 BRIT T RNFT AU R0 — 3B 4 REH AT R TR A B4R, A SR 5E — 3R st i .
Flan, MBEBRNBARBEEENER, BABRITTU AL G2 A REE, SEFERIIFATLL
REHZTRIREREET .

ENFART, RNCESFINRTITREN B0 ERERET, 8T EERSIEL
Snaig— A aiatn. /W EEIENESIBAERENRE, ZEFAERNSX
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AT - W B BRI, IR FBSALS FRNAMAEN TR GHNAE LR
w#Esl.

BE LM AR EESEHRER T “B-E7 o SAEREE M MERREE,
FHiLBIREREMPEMBANBREITE. WRBAIHE—TEER “S-EH” R TIX
g, MAXANERE—HSN N KERERE, ARBOME TN E. 2R
— RSB RRAE R ER . B S, B AWK, Perl ELR Snobol #5H A BRI RER A .
7E C++7, RERMHRERN—&S. £ C++PEBERY—MxBEA R map (WSER). BRE
A BHRL, TR <anap>L S E LK.

L 5. BMERNTAEERAREALN. ERTEENZAFE - TERHEA, HE
P B ES - - EREY: BT UALH R, NEREMHEANEY —HERE 3
BUKAL A {E AR A CAERER 1Y, X RATA "L AR EEEF.

EXBERRAINEARZBNS —PEENZENE, FAXBEEEAFFN. LR
ATRBFEARE MR ESIE RS HERITT . XIS, dESAFHRITBRANFEERERE 2
T SCER AR A, AR N FRAI RIS, KBEA R T Ir B H HRIE, MRFAESET
RO SE B R AE )

7.2 TEEBRY

EH—AEARRRT, iERIZE—TF, RANNEARESEHERITMSASTF—T AR
RIBLRIFT LI VR ? WUR R HE A S, AN XA B B AR T L RN
YE 1

int mainf)

{
string s;

mapestring, ints counters; // fEMEE—ANRFRI—ASCERE B

y7 EEA,. BERE SR BRI

while (cln => g)
++counters([s];

¢/ Ed R LA R ARSS R S0E

for (map<string, ints>::const_iterator it = counters.begin{);
it '= counters.end{}; ++1t} {
cout << it-»first << "\t' << it-ssecond << endl;

¥

return 0;

}
BRI A, RINLARERHBFRFONSKE., FAMSERT T8-E”
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2O, BTURNMAETERAENER, W B RIEER ERAENRT. Bk,

map<string, int> countcrso;

I counters 5 N — AN E, TRE TR Y int H5 string 2SI CELI0E . T
M FIBEREN — PRBBR - PN B HRMIBUNE ", RN %
BN, BRAITTLUA T — 00 5 AR ST SRS B A RN

A6 counters 5 X AT LALERATADI B 89, SR HES H48 — I BiF fl— 4 2R g
U B R AN B BRT T T AR B A AT T B R S TR — i — 3
A MR A BB R s P, FEIXAMERR T & A BROGE B

r+Counrersis]

fEXE, BATFMBITER, RIFANRIRGE 2 8 i4E 4 8 M TT 15 ) counters. counters(s]
R R E— BN, MXPERERNFMEE s PRFABREXRERN. REBIMEA++RHHX
NI 1, XWMEHT, XAREESAT HRARENN T —K.

BBAVE— GRS — PR SREM AR ? XEFERE, counters LR ERLET —1-AF
XMERTE. MRBIIH I RY B AR BB RAES], BLAXITHINES G5
WE— N EEXIEOFLE. SN CEEEVIHRALRE, RER, TN int XEEHE
B, XIS THRERENT, Ei, JABROIBE REA—DH PIEFIXA
P E AT+ +counters{s] I {&, BATHMHAER T, EFHAIN counters[s]in 1 Z I B{EAR A
%F. M, X counters{s]in 1 ¥ EHRER BBy LRI CEF BT X P —IK T .

—HBATEN TR, BAIRESH TS AEM B R B A mmEH S
BERBNESH - IMRE— DR EN N AR ARBRAELL: BIIE— for AT PR AHFHTE
BiHRE, AWERINERT — map BEXFEABLAUHTE. IEMNFEFE-Z5Z,
7L for R FITERA R AT A T A B B 7 R H 308 -

COUlb<e it-=first << "“L" << it-zsecond <<endl ;

ERNIENZ ~F, —ARBEEEFT 1 “8-E” e, ERMEAL RiFR—
A R TR XA B RREER T, XER A, RITRICEREGH] 19 AT KB OCEEE
1. 140, counters[s]J& -~ MEFALAINM. KR, EBMNEFHUH DPESFROEE, A
VAR B —Fh I i e Rl E A B S BEIE . AT, BRETRAER A BATREE T — MEFE R EE
R, XA R Y4 pair.

— B (pair) B— P ERMBIREN, ©RE TR first F second FITGE
thE L, BEFEHE A TESRE NS, XNEOHH first A E THE, second FA N
AT RBERE. mBERIREES A ZIEAR. BRNREBFIRENZBRER T
f)— A pair 2RIRI(E .

pair LREREARIRBIFE, Bk, MEBRITEIR—MECT, BRANTHBRIIEH T first
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1 second B ARIEEL, X —MRMRH K WEREH V BBUNET S, REKHY pair BHE
pair<const K,V>.

EHEREENR, M— i RKSBEEN T — 1 B (consty#KH . K24 pair HHRER
8, FUBITSHE S — N aHENRE. nBRENMEAERER, BRINETHRESAmAN
W T XA CEERS EPRALE. A, IMRNAEER, XERE, WREIEES]
Fl—/~ map<string, int>1%08%, BWATHIES T —4 pair<const string , int> T fI%§ % . Kk,
it->first /& MATLE AR, 10 it->second WEHKBR{E. Bk it £— &M, ARl 22—
{E (§4.1.3), T B it->first f it->second R ZEE. Fid, ie>first BEBA T const, XL
IR EWMBL.

BT IXEER, BIMEE D, XARHEGRH THANE (i2mAbEs — DA
RIED, AR PE ARG RERRE MR RN .

73 FEE—PRNGIAR

— BT T - S A TR R BRI S, 4, B PN T —SHERS 1
2 kP — A YA H BT RS — AR R A B HIE XN R R R
BA IR FELASE).

i, BOTEESKIEA ~THAR—ARIE, ZHERE, BINREETRSESRIEEKR
ERT . MREBATERITHIEE AT A RZ BiA g, AR SR —f 7 EReH R —
TSRS ETT. HEFEENE, BRIIC2RS T A XHFENRE, XHEES.1.1 1) split
. Bl UER XA RECRIBE — MR ATHBR AR — 1 vector<sring>H B HE, TH
BAIBE XA B R g — 8]

WAIHAFITH A S HAER split, MK, BAFTEHEREXDT 5 HRHEK—-MSE
FRENE, BATRA ST T —FX LR Al ettt SM AT DB RATE 1T h B IR R KR
B MF %, B0, BATEEE$86.1.3 ) find_urls B, HEREXAMZXREHEEF URL
BT AT R AR B H IR

> B—FE, BAPSAE - ER, XANRNEEEHAFHARIRNAR. Ad, X—
RBIIGDALE—RE A E N E RN EAHCE . BV ERE R IR, T
BARARE XA R IR RN BT T HATR S . E R B 1 & el A R 2T, Br
AR ER — A A BSHPIX BT 5 B AP Al R

MBRIZET I FRITRS, B4, FERNEFHRREZXANRSEMEIRIICE
WA R F XA RAMTREES ., AM, WEHHEX RSN IEFREEELBN T, Hik
RAVGLA - EREEITRS . XBME, RITBFTE— N string KR F] vector<int>F A
HIBRST R

HTXEHFBROPESIAZE, EFRELBNEEAHE.
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s/ BRIBRMATE— M REBHET
map«<string, vector«int> > xref{istream& in,
vector<strings> find words{const string&) = split)
{
string line;
int line_number = §;
map<string, vector<ints> > ret;

/BT —AT
whlle {getline{in, line}} {
++1l1ine number:

/7 fEEALT B B A

vector<string> words = find _words(line);

A R B AT E— A 4
for (vectorestrings::const_iterator it = words.beginf};
it !'= words.end{); ++1it)
ret[*it] .push_back (line_number) ;
}
return ret;

}

BAI AR - TN REARBIRBEASEEFR. mRIEFNEE— TR BERETFH
AR B AR ER ret, BAMIIBRER, BNESHE> >TIAE>> . HiFESTEX TR,
XEEN, METHEINAELEFATHK>, BERSBRECREEFT - T2HFUH
y Sy YA O S =

#FEHFRFRIINZFRE], find words EXT — M RHSE, ZEE, RIS L
HEIXA B BB xref, FFik xref AT IERA B RAR. B—MEABRMGBAHIT R, A
7= find_words FIE X Z B T=split, ZMERET, ZITEHF I BRESEH. WRRINEG
S —ARESYE, FRESAREFRUUER DERHRERXTEH. REIIRET —
NS, F2REEREAFRFRENS2E; WREIIAE TS, BmFElofARS
5. Kbk, B3P Ee o F m R — RSk A XA

xref (cin}; LI R splic REREF

xreffcin, find urls): J/ERA M Lind_urls RIREFEIRER

AP S XL T — /MU lime (0 R, A AT R0 A MO AR
AHIE—1F: ANBIEE X T — M # line_number Y int FBINGF B SRIRFERA T H8NETE
HERITHTRE. AR IEET getline($5.NREX—ITHIBHWAEER] line . HELH
M, BT ERD | RELERT PSR,

BAEX MBI RA - LEAENL T —M RN words B RTE R, BHHFETE line T
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i gia, mBAEMWA find_words HAE#ETHIEW. HATHIER R St T DU BRA /Y
split %L (§6.1.1) — X MBI line BRI BiE-—BE RS — P HE-1FH
R IRE— vectorastring>E RIS BB . BT RBINMER —% for ER)RVR
words P — AN 8ia, HFEF—KE] words I REFHY X

for & AL RA VRN ZERBEBN: BEXLT —PEABHE words I H ) BT
HEXA RS . A EM R for FEM ARG IR 7EFRR A BERT 7T A8 R T H AR

ret[*it]) .push back{iine_number);

F, BATEIEE DB RITIR. EBAR i EART words B— N, XHERE, *i
BERBAAT DR —ARE, BITFHRARFERENMERINET . RIEX ret[*i1REIFH#E T
TERE7Eg R R R —AME, TIXMEA Tit FIIERE L, EHEEIR vector<int>, ER
ETEHETYIEEXMRENBHFEITNITR S . AV mEH push_back Bk 7 HIE B H]
HAT RS R mME AR,

REBAIZEST2 PEIHN—F, DRBIIRZ-RXEIXNRE, BALTHXEKLN
vector<int>K B ) ¢ B4 S AT . IS 7Es0.5 PEDRIILE, KRR (&
SR MEEVISBE A RITAETREE, mBMREYISL T RERNA AR
W E — DI T vector BRI RATEIE A RNR —HR . EXFERFRT, AR
WAE M BEEARSEEMTE. Bk, SRR S EEA SR E PR,
XA 5 A2 vector<int>ZE ) 3 ) BAHSLEE . i B push_back &1 MBIRTITHR SERI0
BXAMFIE I ZHIRE T

WMET xef BRZE, RIBMEBEHTREFE—PEXSIBHRT

int main{)
{

/7 BB splic BAA xref

map<string, vector<int» » ret = xref{cin);

[/ BimER

for (map<string, vector<int> »::const_iterator it = ret.begin();
it '= ret.end({});: ++1t) A
/7 St A

cout <« 1t-=first << * occours on lime{s}: "}

4/ RAERE—ITRERITRS
vector<int»::const_iterator line_ it = it-»second.begini};

cout << *line_it; /7 BN E—TImS

++line ict;
f7 MBEEHERHEENITES

while {(line it 1= it-»second.end(}) {
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ot =< ', " 2« *lime it;
++line_1t;

T

7/ B—AFTUEEH M RE ST RTR

cout <<« endl;
h

returnn O

BANFEXANARERR SIS B R R AR . A, ROFEXMEPRE
T RITEZE R aRiE.

BINEREHT xeef KB —MREFTHRSREBREN, MEXLTRREE —TREAER
FOHILBTEAT. BOVEHT RESHMGEME, BN xeef BYIXAH A split 8
WA SRR X AR T & split X REBARSHI N E.

EAFERF SR K — BRI for 4], ZFFEWNAEAMNGT.2 A FAHLL EM ret
R — P CEIHERE FFIT A TR,

AP X £ for IEAIIMEEMARII AR, BIE TSI A — 88 RIEHBETE—1 pair
ARV ME. XAEL fist TERET I (FE) 8, second JUFENEZ HXAHAHRKERINE.-

E 734 for RERRIBHE, BATHTHRE T RITEALENBFAF HimE 7T — M5 B

oot «< it-=first << "ooour on linef{s):";

XA BRI S R AL T R fE88 it ABSRBAROA R R, BRATE ARG XA
15 AR X AR IR AR I BN ) furst TR

HEE, EXEHE XM RRELY, XEREY, T aBERFERRE -TRE—
WE LRSI RERERT, E4SEE et . XERE, BIATUEEESIEF—
MTREBEXMERFE. BIHAMERGTLBET ANES, FUIIMER T4 HEH
HIE B

A0 it->first AAE—#H, it->second BRI ANRELHKUE, ML E, X MTRBIIHRTE
vector<int>, 'CRE T 4AT RIAMATR S . TAN line_it F X AH— ML, BATHERZEA
1EALEEH T M it->second HGE.

HRMOFERESIEFRERSSERTT, AERNHFAIFRERERET T EZRAES. KK,
BAIAAE B A EBE — M EHI R, BRATRNERERSGRAERE -1 oE, Al
BAIEBEH TXAE. XMOERBEREL2Y, B et I8N oEBLRE 1HF
HHELEH —ANXAPRERRSI A BT A nEZRE, ATERBIICERZFHMT, B
DIBAIEXHEAERI 1. RS while fEH 3 vector<int>2RR A MBI R T RATTEHRITER R
H— BT EFREMTENE. N TE—- I REESSHE—ME S, E5/HEREZN
TLERE
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E R A)F

‘ ERX—EF, BT THAERIPT: RAIER IR RERES 1 EF,
RPMEFHR T —Ma 40 (EER—-FGE) 3 RRE A X MERRIEILRI )T . B
m, BATREHE — A RETF IR — B R — P ahEa B E B 1A EKBRER— T3 R H
‘ ’é'- %%..””

7.4

LT

MR BRIV LER eI GE, BRIEED I FREEma8. s, BIONME
AU — M EFR—BEFERE 50, mARINEWE 2R A, Biri ka2
B S B AR AT LR — A AR S H B — A B AR AL fER— R Es o, RATE

EH THRBA:

‘ 5 - 7own
<%, 1> cat
<2 iA]> dog
<Zid> table

‘ <59 H 4> <% >
<% 7R > <TE AR <& iFiE A
<J A large
<JE &> brown
<JEF 7> | absurd
<BhiA> jumps
<3018 sitg
<fr i on the stairs
<fr B> under the sky
<fr B> where it wants
<A)F> the <& FAH> <BNA> <M B>

RATE T R

the table jumps wherever 1t wants

EANERRR Y RE - FRURER DA FJERMRAF RE KX RN —
Hpt B RANFERBIRIE—1T:

<BT> the <ZiFEAHA> <> f¥-

FEMNFT: MBEER—ITF, BRIV ZRE R the, —NBIARA. — 13
HURBEH DRI ENRE. BEREEENLE —FS5<BMEH-HERNRN. &)
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<ZiAlAE s <&
KRIEEHT THRARMNZE CGR) B tmeA21E .

<> table
XA D AT s A EORE, RIBTER T AL
<EliA]» jumps

KAENTAE, FAEAT

NI > wherever it wants

SN BARE . EHERAR, BRSO ENEE — AR UL A #0E . 7R A ]
ff, XJLRiE A S e,

741 FTIML

RINAERES THERER: ARESHEENHAMEERA. - 7FENEF -FEE
PN H— B RIFRAETEARNS L MERFER M HRBESHENERE,
AR EE X DT RNRES PR, BRI LI EFRD —F 5P A5 ILEC AT
W3R RN A TSRS . RS ESHREAE BB ERE, BARIME EBeE
3P K e B A G A AR R TR

B —TRATNEFE mmRiEl, #RXIEFEE—IHR, XTEBRXT ML
BOTH, REEESHIER—MOTF. Bk, RIMNHEB—NHER: BAINZEFFHEX
AR ? ERAVERGT NG, ROBiLES N — LSRRI IS BT N A LA .
B, BATEAEERE- SRSk TAIR “<B)T>" ARARNEHE, EMNEEE
BRI F<Z @ Hs <Bhidl>. <ME-SH0RN. W8, FINEH B RITH
RS BN AR £

(B ) B R B A0 1L i A R P B e T 2R IR 7 o T b ok P A il AR R 1R R SR - AT A]
PP eI ED, FEEBITHE RO EREFSE sring.

Bl e ST AR X B 2. R RATERE TR, BIRGEEH, EFEEN
SIET LB —AESRES. Fin, X qF" 557 NAHERES RN CE:
i the I A HABM RS S, MX=SAETELSHERNE, BIICLER T WM EHrE
R B BATEEE A — 4 vector<string>RBI AT B REFE— KN EHERMEE, %
A EZER A IR B WAL — K. B, 7ERAERMMAREE D, WD
T T =M, RN IE R Bl B> h#f HE T R RE. A EMRHE T
=¥k, FEiTR e — RS HE =& ILE TN .

NEBRE—ITROZILPNEMANTER, B8 RNEEHRFREECEHCHNRA
di, E, BABEIAAXEEBE—INES S RENRE RS, KPR RTT
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vector<string=>2S IR X} 51 .

XARE AL A L TR WRBAT AT R R 5 AR B EIHE, BRATNEFIS
OHEWRE. BIIBE & ANELE —4D vector<string>2K R F &R, RG I om
BB — AP T IX SN R R R RAITM RS, L ERIMMEEXHE=PE—
— A RMU2R, —ANEINESHIRE, BF DR BRI,

typedef vector<strings= Rule;
typedef vector<Rules> Rule_collection;
typedef map<string, Rule_collection> Grammar;

742 FB|ANGK

BT CERIRANEBZE, RiERIRE P RERKEA TR,
f 1 M— S E R ATIEA—ILE

(rammer read_grammer {istream& 1n)
{

Grammer ret;

string line;

/7 EWA
while {getline{in, line}} 1
£ ARSI S B L]

vertor<string> entry = split{line};

1if (lentry.emptyi(}}
4/ TR AR AEAR SRR AR
retfentry[0] 7 .push_back
Rule(entry.begini{}) + 1, entry.end()})};:
b
return ret;

}

XA B ECK WA TSR H i — A AR ) . IXD while TR ERRRERBATZ AT
Wit £ while TERBRBHLE TER—THMA o EASEFIDERERNBEFERE
line . FERAITET THATER T LSRR while B L.

while &R TEFF AR A L TEN . BRAER T §6.1.1 R split BRECRIERA 2 FI R 7]
Hi R E B EE N enury BIEET. WR enry HFE, BRETFRITBIHE
=5 EEE AT, FkERi1Sgits. &N, RA40008E, entry BE— M TERSERPRAE
AR,

BARIXATE LERSI AT ST ret. #iAR retfentry[0]14 B T rule_collection ZEHY
FIXt &, XA SRR entry[O15R FRSAE XBEN . 24, — 1 rule_collection FEBYRIXT Bt —
AR, THE—ITEESEET —1HEY nle 08 (RE, BaHGH, B —AIREY
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vector<string>FIX R ). EI, retlentry[0]12 — MR &, FAITTERATRINEE 2RI EZEZ
] B BB . XA ELE entry PR, EME A TEIFR: entry FRIF—mBERREME.
BRAETEH entry PHIAE (B—AnBERIN MWMMAET —FH. KRB K rule KRR
R, BIHPEXAHEFHZEHEN rule_collection ZEEIKIH retlentry[O]1HE ~HI S F1 2.

743 E£ROF

FEHRTHEHRMAZE, BTRBATULAER —PDHEIFGET. BAOGE, BINFBWAR
— A ARMOFEER AT . BRI SR — AR TR vectorastring>2
M=

K- EARBRBN. RAOTEMNBMEBNAEEREIRELATER. BRITRHE,
BVIRITEE R B — &M T <sentence> 3. #oh, BAWTE S BRHMERTIEH, &
T4 B 7 [0 £ 400 J00) 080 J00) ) SR 4 SR AH RO M

B, BT DRI SR ERRERRINER. RW, BTEHFNER vector
WO RN, BTRARA IS — DR B S H BT ERZEM push_back.

XEA RS (M sentence >FFEBIE R — ¥R S MR EHE A push_back) B TR
13 B A — B RBORSE RN TR, % BBl R SR A T B

vector«string= gen_sentence{const Grammarg& g)

{
vectoresstring> ret:
gen_auxig, "<sentence»", ret):;
return ret;

}

B L, % gen_aux HOAR R —AMER, BIERERE ¢ H A% FR <sentence>£R M 4 Al —
T

o) TSR EATHT EARH TYERE X gen_aux. XV B, B|ATZAER T, gen_aux
VS — A RIARTRERRT — MK, ARELRERPRAREHEL. B, RITRE
SE S —M ¥ 2 3k 5E LKA ThBE:

bool bracketed{const stringé& s}

{
return s.sizell » 1 && s[0] == '<’ && sis.size() - 1] == "»";

}

gen_aux {1 TIERBFIAER NP A SRMBAGRITROTA TR F, AN EEE
TRAE S B — AN B R P E R FH BT ENEHRER =128, ZRY
“RIFT BURERIMHEAES A PHRHEA TR, WRRNHTHERFHESHEHN,
AT — RAR I, BAVESBIFXEMA AT AR M. W
NERFBREFSHE, FARAZIRERIVMHN S, TARNAREBIE—PL
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A AR AT DL AR B EA St

vold gen_aux{const Crammard g, const string& word, vector«string=& ret)
1

if {(ibracketedi{word)) |
ret .push_back (word) ;
} else {

/6 HENT word SR AT

Grammar: :const_iterator it = g.find(word);
if (it == g.end(})
throw loglc_erpror{'empty rule');

¢/ RECATRE RIS o

const Rule collection& ¢ = it-=second;

7/ MRS P RELIE R — &S0

const Rulek r = clnrandi{c.size())];

7/ 1BIGREF AT E BRI

for (Rule::const_iterator i = r.begini}; 1 != r.end(); ++1)
gen_aux (g, *i, ret}:
!

}

BATHE —A TR LEY. nRAANERESHE, ABRARTEFHRNET X,
EHBAIEEE I ret F——F ik, BNSBRT S . RELTBNEATDS NBIGRITH
4% 75 g PEESRFIERAN AU BT AR X R B AL I 1 F AT AT HE SRR, A0 AR 5 R gfword).
B, XSS SHERNGR. BIZ—TF§72 AR, JRNEZRH—MAFERVEE
o — A BRI RT MR, X ES astE AR BN TR HE, A
FIFHHAKEFRSHIXRER, XREARANAHELHMNBALRINF E. Wi, g2
AR E, RIS, RERIEMNETPREEELESRIN. L, E—IMER
Rt P B EE] 18E XEERE -

HER, RINOLFEA—AAEBTE: map B0 find BR, BTREFERXRT (B
) RBERTE—MBHXHNTERENE: WREAERI—ILE, BESRF 18R
EATLEMGEA R, MBE ¢ PRAERBENTERLE, # find HHERE gend(). Pk, WR
BATLLR T it F1 gend(), FRATRTT LIHARE MWL, WRAMUAFE, MREHREFEZ
ORI CRAEA T — N A R AR ) R R R AR XEERE, RIOEBEB—1
B .

X, it B—ERE, XAMEKBHEREE g — MK, T X M EREE
PR (pair), EAEHNBE A RALREETRENE. B, its>second FER T —
ANGEA AR RS . 0 T HEER, BITEXT —M8N ¢ GSIARENXITHR
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HI— A
BINT RN TAERNZNMES PREIERE - TE, BATRTE c FIPIBALER DM
AshAER . XATAUG

const Rule& r = ¢(nrandic.size({);];

WEAPREF RS, FE NG LBFHBRE—TE. &%, ERMNEZ—T, R
148 ¢ 2L~ Rule_collection KA HER, XMEER—MmE. BITEAT 482X
nrand &Y (BATELSEST44 PEXNHE) KENAFEZI T RBH—fTE. MRE
114 nrand — 1 SH 0, WA ERSEBEERONDH— PRV EYE. &5, BT EX
R TR -MERE.

7t gen_aux M P RAITESHASFSERE  IF—ATE. WREIPLEFHESEE,
TR LTI T B A—RFINRR,; T, ROEEHRME re P. FEVHREE IR,
EEE gL B BREE: XA TR R BAIEER gen_aux Frigp——RF 1k, FATATLL
F gen_aux R5EHE !

R —N R G, & RIS EERATREERASAYH—M—HERCEdS
FILKLG, RATASWRIXFER. A THHCHEX P BREBEFER, EENAGTEE
—TF, R word FHHESHIE, BAXTHHEERSENR.

BTF%k, B2 word HESHEER, ERAEHBMNAGHEHEHENRE. BKETS,
BATEEMA SR LE HX M EESEAR, XEF N, FESR#ETBHRHNRE, B
B BRI gen_aux 3RS HREHIXMRARRE RS H. BEit, ERHBRXARRERNSE ret 3
Rl

BTk, iERIMEE word J517— %88 0 8 RN —HE R — & EH A LER 7
B N, {EX B R BT N AR A A A A S I SN RREN. ARIEE 1
#f gen_aux HLRHWAMME, ROAAZBZEREMT 4. MR, BANELCHE, RIS
T B e DX R R D e R R R RO OE, REREEFHHELT, ©
B BB B — KRR XA ARLBBHRAME R NRERENERE. &F, Bl
WABED, FEHFNHAPXAREELEER. BN RRRESNLHZE.

BITEER B —A TR SR ERREN. RIS E, AMUBA B AGEREA
BET, TiHEXREMN ARG ERCTIRTT TER. RE, F—K, MR85
T m i — AL TR R AR T, A4 Z B 1& B e AR T BRI ? )R
1R, BHESNEFMSEE T ARMEN. XS, HEeNREERERT.

4B T gen_sentence. read_grammar RAEX KB R B, RIOBEMHEN:

int main{)
1
/! HERERT

vaector<strings= sentence = gen_sentence[read_grammar{cin}}:
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// BEHE—ARE, MRFENE

vertor<string>:;const_iterator it = sentence.beginl);
if (!senterce.empty(}l} |

CcOUL <o *it;

P+1t;

}

f/ M EAMER, §—PREZITEHT TR
while (it != sentence.end()) {

cout << " " e« *iE;

++1C;

}

cout << endl;
return O;

}

BATE RRALE, REGEER—NT: RAFERNT—R A LEHEHZA AT £
EARFESE - —MRAERNT R, BIFEQTHRSAURME KSR KI8T —
A-EH

744 EF—THEYCR

Bife RS IR AIRES orand 7. BATCEE T, HEELIT 14K rand KIER
¥ (fE<cstdlib>F B X ). RMBRBETESE, CREER (XE) [0,RAND_MAX)H K —4
BEHLAER, 3XE ) RAND_MAX £— AN, © R <cstdlib>1 8 XK. RATRIES T
£1-5 0 3 RAND _MAX i (X[8) [0.RAND_MAX])4E/h A& 0 BEXESE n B5IE[00), *J
HEANTH AENHE n<RAND_MAX.

EEANTTEES AW HE rand0%n LR T, XK rand()%n ZIBIAFEHL B R
n FIBINAK. kL ARPERSFEEMEREURMELE,

BEEY -4 EEEEFE X EA: £FLE, mndBRREEZAMIS. AR 8E
MR, 2 C++ BRI BB B ENREGF R RN BEVIET. #W, rand)
WO k4 B A e B B MU I B A —— X R EMH AL A, ZBNE, R o FTF 2, #
rand()%n FIB R EE RRAGTE O A0 1 ZIHjiKHE.

EEBHN— A ELRDHEEERITERFER rand0%n: WH o WER K, F4
RAND MAX BASH MM n B, —SA8HROSRES AR EmX. #l, B
RAND MAX £ 32767 (I TFHEMIHRESAHE, RAND_MAX BMRIARVE) H n 7 20000,
XPERYIE, rand(E-2 T PR RIS B8 4 rand()%n 25T 10000 B 10000 F1 30000), {8 2 rand()
AN —AMERELE rand(%n 2T 15000 (HEEE 15000). Bk, nrand # &S EB 4 10000

(¥E 4 nrand(20000) 1 —AME) FIBRERE & EZ T4 15000 HBERKBARF
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Sy Y B G X SR bE, BATEER —RARIBIRME, BAHTIX AR H R BETLE  BKERE
ARSI AR RGBT E— A BB R R AR K AR RIS 5 - RN AR R H,
BT UL BENUBOR A PT Bl N BME T FERIR - . IXAERYIE, RN R EERBENE, 53
BAVKE T D EER AL,

XA R B S R TR I ) B A T

/7 BRE0, oy P — MBS

int nrand{int n)

{
if (n == 0 |1 n > RAND MAX)
throw domain error {"Argument to nrand is out of range");

const 1nt bucket size = RAND MAX / n;
int r:

do r = randf{} / bucket_size;
while {r == 1ni);

return r;

}

bucket_size IR XA T B¥RBRES K RETHRBRX N EL. XMEREHA T, ££H
e\ T8 T B S 0B8R, RAND MAX/n B 8K —4 . &%, £ EA MK n*bucket_size
<=RAND MAX HIFFE8¥ +, bucket_size B KK .

BT R AR — % do while 4. do wile &5 while iIFAEM., REEBSFITHM
WEA—, HHTAEBUNRERRAGN. MBAFAEREE, BHIRSETNIT
push_back B while ERK&FAR. EXMITH, BHFEL WA— P EERNES .
FEAERD O ¥ 3 ™ T X JA1[0,bucket_size)d HI{E; FHEH 1 HSXH] [bucket_size,bucket_size*2)H]
X, BB randORE BT o=n B, BAERPEAERKEIIEES
RE—EER AL, BETCRARBHENE E.

FlEn, iFRITESE RAND MAX %F 32767 M n %-F 20000. #B4 bucket_size HFT 1,
3 H nrand ZI7H S E YK, BRI —AAF 20000 Ki4E. AT, BEnF
F 3. B4 bucket size KL R 10922, XPEHE, ZEXM0,10922)% randORIERTE 0, X
[W{10922, 21844)HfHEMF=E 1, (X [AI[21844,32766) R HOMER =4 2, T 32766 5L 32767 1
EREEHERF.

7.5 XTHERERI—RIULAA

A0 AR B2 P L LA B T ORI, AR &M, X R ] B R AR — 18
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MUECRIR A BES T SC B . BSIRPTOMRTGE, AR BRI REH H 2 TR
® X —FRERE, HIOoMAARA—ITHFEY, MR BNETRE—
TEJHRE

® —AEFIR BTG S Bf BT A R U

® BE RSB —AF BN A HUBF R RETIRITE.

1RV RBORE I Cr+ R BA 2R ZIREMED):

o FEMNNFE<HARE FNHHEBREL.

® i A RBERFARERNTENERNDEAEAR T CESBEANN S, WA

ERNERT 4.

o XEA BRI ITE S RREEIFITFH.

BaiEd, RE C+RBERILBRFRNESIREBESHHEE, ERETINERER HRE
BT EE . S A KERT B P& i RIFRES A%, B BT e/ B37H
B, EICEAIRENFE. —BkE, mRRNXBEESHRARNIE, BarRams
FETHEX— A Cr+FERARNMERT /M REBETTH (AR PER) SHXREIMREK
oS

INRHREBBARAER, BLAETHERTE C+ REFEN— B2 AT FHH . R,
BT ERARATE Cr+H—3s, eSS TABITREE. BRREF —TXWHRFH
AR AR BIARAE, (HRARHECER B 2R K BRI N SR IR RS AR R

7.6 hEH

do while iEH)5 while B § 23.D)HLL, REEM&HNERIEAERRERE. XE
AR R

da stabtement
while {condition):

do FETHI Y statement GEH]) B EMBUTHY, ZJ5 A 34T condition I statement, H
P15 K (false).

B WS FTmES E R — AR EERNTENTRSVUE P E, HIaENOER v,
FEXR, v EEEERSRIREMIE, NI REAFFHATESRL. RATFES.S
TR T BE VIR E T, B EER— 7 NR A SRR SRR 0.

rand) & — AN H %, B~ 4E — 7 X A ORAND_ MAX]H i REHL B2 . rand H
RAND_MAX #F & ¢E<cstdlib>H 5 X Ko

pair<k,v>2 — G BIGHE, THNSMEE T X EE. XX E Rvr 2 el
B3R, XD first [ second.,

map<k,v>2— M REBEEE, THREIE K, TEHER v. B R(map)FnER “®-
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#1¥

87 oo, XEETREGEMAFHESR, KRR LU RA M &S HTE. RER

HHE LR R WA HI(88.2.5).

6. BRETRBIERLE:

map<K, V> m;

map<K, V> m(cmp);

mfk}

m.begin()
m.end()

m.find(k)

fH) ¥ 5| — MRy IR BB E=4E — AN paireconst k>

G 7 - RIS R, ERIERAR const K, HERE V.
ST —MEREERGR, CSHREAE constK, HEBRR V.
R A conp KHESTEPIMTF .

fH K KRR k RES AR EHERE—PERAL VA
B, MENTFRXMEENREF —MEEMNIE, BBREIA
EAE - FOEREVRLATE, FHEX P TEFARN R
Fr, BERER 1RV — P BT R T BR Al — TR, Bl
A SRS B (const) BRETR AL 1

IR EIEEAC A8, X LR 8 B U M — P BRAT R LR . {8
ERENE, METH - MXRERNERBETE 4 “B-EH7 X
AP —AME

RE]—ANE AR, XAEAFRARY kKT B3RS, NAR
HIXHFH TR FENENRRE mend().

M F—4 map<K , V>R1—EEEE p, T HEIAVERAER AT HAG:

p->first

p-=second

I’

FeE—ANRK const K N, & p FIIEREITCEKIR.
FEE—ARACH VINAE, ER p iR HIT R E R -

7-0 H&EF. BTHFREEEFHER

7-1 $F§7.2 FHIEF, ?&tﬂﬂﬂ&ﬁﬂ%ﬁiﬁﬁﬂﬁﬁmﬂu B, EEEEH KRN
ZHFAFE R RIEE, EEAMBEET R, REEHB TR, PULERHE.

7-2 §7§4.2.3 FRIERF, EOEGEEEN S

A 90—100
80—89.99, ..
70—79.99...
60—69.99. ..
<60

ol -

e SR RE R DDA

7-3 873 PR XBIABFRTTUB0EK: EWMERR, MR TRIEER WAL
FE RN, BAEFEEEZRAREZL AT, {ﬁﬂf{ﬁ@u{ﬁ*ﬁﬁﬁﬁiﬂﬁﬂﬂ—’i‘ﬁﬁ%ﬂﬁ
LW EH HBH BN MTRS — K. . _
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7-4 WRFAZHNKKE, BAZXFIAERH~ERSHABEBESASEN. B
w5 X AMEFUME ST R KRB R TEH .

7-5 HFR (8FR) RAEABIE W EFH LHBAN CBER, bx M EEaE— 1.

7-6 AP TEERENLH gen_sentence I2F: — M MERERFLBRNEA SR
HEA)F: BB e, B8 RY AN ERA A i HERRRE .

7-7 BB LS HEFNERE, FEERE THREEH line, TR lines.

7-8 BAAANEXFIARFUER - CHFRHIFRE URL, FHEHE- A E1 URL
EHFHIRHHET.

7-9 (M) 7£§7.4.4 %, nrand FIXLBESH T RAND_MAX FIRHRE < KB . 8%,
XABRERASH R, BAE—FERT, LA RAND_MAX #EES T o/ REFFER
BB, Ril, EEERSHRE N RAND_MAX AT EEEENSERNBENEEL. #
#ll, RAND_MAX % 32767 (2'°-1) Wi BEAEAEIR AR T 2147483647 (2°' - 1D
FBFHAL R, EEHEWR prand, FERFEN n FEERRE. '



8

it TR R B

FRRE—HIEERDETTHEEFRBERACNAE, KERFPFERT C+EFS
HIRRER L RIREERBERNME . AXEIFE, RIVGERNPERDEAR S —P TR
FATE, ROTEFEMAHRSRATE QRTHHE.

Zeeim B B JLMER,. X —RERNENREH R ZHRYNBHERBERIE S
AEER—HIITAAH TZENRERNA BN, NREIE—HIE 12 BRINER TW
FSERMBRIEIAR. Bf5. W8 13 B, BITEFIMRYERFRITTE (O0P).

8.1 ZEEIEITA?

T E BTN, TRRITRIEH A RHRRE — RS, RAVER 5% A R B EAE
AT, FF £, IAMDRFRRETERHAR T TR — . BR, AN
—TFRATRZ I, RNBLALT REEERS) BEERIMEAZ T2
4 JR I IR R |

P, 7686.1.3 °F, BAUE T -4 8% find WEH, THBERRMERRA M.
RATT LU FIA find B BFEAEMAPRII AR P B RAT M RRE L. XAERRT,
HRITMER find ZHRAFFEE SIS KEOEERT R 4. KB —A RN IZA
Bl AR M EBEE DR CraB T A BB

B R R MR AR . TR, MTRATH find BEER “AETE SKA
BB MEHE, RINEFHIREMCAKR. Hlin, WRRNEEHBEH find BB A
TS R S R T, RN R R A B BAT AR AR — 4
ERUT CrEENE, W5 W TES 2

R T R — AN R — M B — A R R S W P 7 R T
RABHERR. B, WE-AREEEASE Ry, FEREHET x+y, K4, A
TEEEERGEE, x Ay RURATXHNRE, WFRERY, x + y RTELH. T
[, REREAT —MXENEY, RERERANERNBERUR T URE, T
X o el R XA BRI S B R PRI«
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{7 F C++E 5 RIS B R R AR EN R R B S B RFAFRARNAS T .
B CamIEHAIHR T ZMAL TR — M — RS ASR ABE  F R R R A
£ FERBNAL. find ABE=AZH, Z=1"ZHRLATLREENSE.

LRI — BB R —MERBNRR, Lhr b, BOREB T X TXMERE
R AR 2 HOU — 2R DU R 52 R OF 30— M EWRIERE, X PR &
R AR, MRBRIMITHRSEECM find K, WLAMNEMEE L, BB K
F A FER BB AL FNEE. mRRINVEERE HOHAESR —SRRINMES 11 &
B AR —— AR RATTHE D AR T BT I8 2 RRTE RIS

BEARBAMESAR CH+IEERERN . RN, EEFEFELSAN —TES IR
4y, AR — B ERENR SRR ERE —REH . EZX—ERRIE R — ST
iICEENBEFELANMIMZ M RN . EHEINTBE. RIOWET P ENRBIREMT 4
BE, FaEm, SRBRMA, IHEREERDERBITLUL AENFHE.
KSR ATPTAENHE S, XEEN, FEFRRZERBIT R
BEHER . WRBRIIFRS R ER AR RISERER, BARERBEHESSEZERE.
A, EETRRES RN, RINFTHERMXEERYARBRBLN, BAHBRNCELERTEA
B FRAERS TN T . bedb, BRHEAR B A £ O R LR B S A MR B R

8.1.1 FRAERRPE

PR T 95 B o BOAE S IE MOV AF SRR e B o AR T LARE BT —MT AR AR LI BB 2L
B (RFHEE) RE—ABRMREX, BIEEPE B (B ZEaHENRAETE
IR BB B AR, EEERRIFIHOEEESR, 7258 1 THRITGRGERE.

T EE Y BEHXRESE, FRERM SR L ER LT, BlRSH0E
FATAT UL R AL [ RAT RIS HE SRR B R F —— B 2 IR R BN R aiE 5 18R 2
HEH Y AR R 26 R . ZERRAT VA — MR AR p R BRA T SE B iR Eek B Yy, AERA 14
EF U REERENE, XMAHERRN. 3 TEHSE, RANELEEENREEETT
17 ] e 70 & AT AR AL B B AT A BRI AL BN 1E— — i R TR B TR B 3 19 2 B A B BE

BURER R — N ER, RRAEE TSl TERN S CRER. 8, 7
84.1.1 F, BINRE T A RERHE 4 vector<double>ERI ) MBI PE. X498 HHM
T} RHATHERRGE T, RE TR LA MEERRS SRR E T E. BHRE,
BHRAEHE BRI EEAINEE, THEERANIRAT. Ad, BERIXH,
A A T B30I R MR 4 vector<doublex> 2R 3841142 AT BAER FoAth 267U /Y (=) & R H.
AR R HOABAMRE TR —A:

template <cvlass T=
T median{vector<T> V)
{
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typedef typename vector«T>::slize_tLype vec_sz:

ver_8%7 gsizZze = v.sizel);
if {size == 0}
throw domain_error('median of an empty vector'):

gortiv.beginl), v.end{}};
veCc_ sz wmid = slze/2;

return size % 2 == 0 7 (v[mid] + vi{mid-11) / 2: v[mid];
h

fEX A, RATHAMERET BT RAER k-

template«class T=

S RARERERIBE T . X TMEERCLERMREKE, BITEXKHE—F
HIRE Y, EXTREESE RS E. RESHMNREH X RBSBIREL: 21
EXTUUARBERRAERREZK. T, BUSERARFLENNAERTZERN. X
15, AE T HBERENH M, REFEBESUR T oL T —PRE. X median
BET, BATEREEHXDIRBSERBFRENTELE N v AR REENN S PER, RRR
13 H T X468 5% 7T mEHR[EIRR,

BHRATAR XA median BRHIHR, RARESEFFHDNICSHEE—PRRME T.
Fitm, FATA7LLIEA median(vid M TT48 median B —™ vector<int-ZERI 1220 vi BIXR . #
BIXAEE, REMIEMAEENTE T £ int. XHENE, TRRIIEEXSEGH
T, RENEHESTEHEE int — IR, EFELE RERESRIIMAHEIET X
Bk, BRIFRRBIRE T —A 258N vector<int>. RBIZEA S int KRR AN median
¥ —H. BB LML TE 2 T8,

£ vec_sz FIE X, typename FHERIR A — 1T RIIABRBIKE. CEEHRASLSE,
vector<T>:size_type B— KB L4— i RAHFE LA MERY T RERARMT AR L
MR, REBRIE —MEW vector<T>IXHEIMKB T — MEIRSHAER, FARMNBEHEH
KB — AW size_type, BHEMRA——XAMRAKEBA—AIREY, RINELHE
BAZFMHTEM L typename, A TOLEFR FEFF 8 M08 R 301X 1 2 TR 4 — PSRk A3,
BRI SR, SHFEMI T, vector<T>::size_type i — I REM AR, BRENIFAHEE
HR, REHEHBERERN TR, U eEEs HERRNZIHE,

FEEE—AMERN AR, BITEESEER, BB SHSBR B —IFFE
KA EAHBEN. ERI1K median REH, BITRBIERBHREEREIMNZBFRL
RAE vec sz BOSE UL BBMAE B T RESE. R, Eh v KBEERE vector<T>, FrLIEME
& v R ER BB S R TIXA R, B, EFRER
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{v[mid] + v[mid - 1]) / 2

G, RERMET v RFERBBOER T, BANASLE vimid]F vimid — 1]A06R . X
LR B B RE T+ Az HAEH . RRIFH vector<int>287I %A A median, 4R
TIBSEFE, + A/ RESERER int, T HiXEiZEHE 2R B] int KRR, DRI —
A~ vector<double>2SF S B iA A T median, 3f 4 median 352 %] double 5B A BAITIEH .
BAIINREX vectorestring>25 R 1S A median, XFFE N, median {§#F 7 8%, W string
RUREREZERN. XMTREERINAFEN, BE, FHMEEE I vectorstring>
28R ot B f op (B 31 JECH (] B SR

8.1.2 BHREEHIE

WMREAIXT vector<int-R B F A median, ZEM B OIB HRIFXEHK—
AL, ‘BB int RAERE N T FIFER . (D REA1x 283 vector<double>iH i median 1i%,
B2 FZEHECHRBERAER S ERARER. XHERIE, THERTREKRSE double,
[F i RAF B &7 4 median 95 —PMEE, XRREWH T double RLEE T,

C++inE I B RAR TR Al RN S B, Bk, rERRFS RS
B H AR EA AT . BB T B 40 3 2835 0 (o] 43 S04 ) B
RN ZCHEMTFRIWA: B—, X TFREEH T AL RS- E-EEEDN R ER,
SERALEIE R A EAESR RHR T A EEAR A K. REEEE LT, REFTARE
iE3E, BURARAEEE THERE . Hit, 7R, RATET CURBLAR S R o i
e AT BB R AE R

REZRNRES B CRBEEN IR, FHRFEBRE A T — ST SR, 350
MR E B ARAA B ERZMER R E X (MU ESEY) BaERAHTT LIV, —
ki, XNMERERE, BX 7T ERKFE ORISR M R /T A 8. WL
AEHAEAKREFRRREN, TRINAEAELFEARNLEDZE. AL RERFFAHERKH
a0k S H B E T finclude SR SCHR&E#HZE. MBHITETHROTIHES
IEROE R, IRV ER MR B R © 3R

8.1.3 RERHHIER

FE§8.1 H ERATER B, 7L UK A8 AT A0 et 5% 25t PR M 0 3 7 2 M 1 St B AR 7 — AR R
SEBE A T SEIEAR ) OB KR 2 MR AR . ZEHAX median WABRERI E L F,
BRATED T — MR BRI E: FHREMEDORYSHWILIRE median, XEERALNIR
ERINA R RAE, T HXERERT RETIFENERE X . BRRFENE, KEHEX
TRZAMBRGEEARY, IHNE EERPEXERBENST4FBR.

BB RS A E IR & SEEAMMA R, S, ZBATEA find K
BEA T T AMHSEeLAN K, RIAIME 7 TaER:
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find({s.homework.begin{) , s.homework.end() , 0);

IX B homework &> vector<double>2ETi)m M, HERMIINEH find REHK —I im
HKBABE. X MFRMERRERAST R RAIIAEIE— int BB F{E 55— double
KAPEMILE, IREFALEREXBER.

AT, LSBT ERELRAA accumulate IR,

accumulate{v.begin{} , v,end() , 0.0

HBATEEDR), RN OEFHE R KRBT RT3 double AT A2 int EXFIFEMEH .
ERET, accumulate B¥FH T EME=ASHMEAREN CHRMBAIAER. WRX
HALRE int (EAFRATR AN — RN double HKAFBEHITEMN) BRXMINERSEEBLE,
MR R N E RN . EAT, REXRESURIMEE— i KBNS, HA
ﬁm&ﬁﬁﬁﬁ%%ﬁzﬁﬁn

e, AR A max &,

string::size_type maxlen - 0;
maxlen = max{maxlen , name.size()];

B3 EP], maxlen HATF name size(RR BIZERLPAFGFHEMILAD. WEZXHRE
ARUGHS, LA RASFaEBTSRIE. BRBRNOE T, ERNSHLBERFEZLARAM
WHRETH RE, TBRITREREIH AT XBHEAEE. BE—T max REMAT HZEAMY
ZTIER KR

template <class T»
T max{const T& left, const T& right)

{
return left = right? left : right;

}

AR BRA VR N2 B8 int KT double RAM SEA XA B, BARKHFRLE
HEWT Y IR A SRR R R — SRR, ERNEIEX AR BT LR int KE
B, RSIRE—A int ERE, TRENIZIEFHNSHISE double RRNERMLE, K
S E—A double (6987 RAFBLIEME L RE, FEurrdm eI M HH A @ .

8.2 HELHGHMIITE

RATRIR| LG median FBEE R 7 MM, CHEH FHRATURAREAMAE L. B
BT BLRRX A B R E R MR A AR EARKREN n B P,

B3R AR, RS EARE T — R R, X R ST LA T AR A R
P ROR R B — B R . MBS REAE. RUES, RNSECHSERT
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AR mAREEEHE RS,

BN, FRAERE SRR RATN AR AR N EEN A find. MR c B—F
HBHEH val BR—ME— X MERRERFEEFRPRORRMRE, o, 7T €A find,
AT LA LU HRE

find{c.begin(} , c.end{} . wvall}

BATHH 2 ERRIED ¢ W ? At A ERERIMMER LT csizeOR

c.fnd{val)
N, TREERNEA
findic , wval)

SHX AR BiE— AT B L 3B8 find WE? FLIER, MXBABEEANF(E
BERYE 3. I R FEAS ) TR R T E SR B A IR k3RS o, MARMAF IR RFTHRE " find
3 B0 ] LA A 7 S B AT A 1 — BB 43 P 2T 4R B —AME . o S04t R A5 A BB L AT
B — .

ERAEERE —F o find(val). MEELRCUER cfind(val), B2, Tit c RAH AR
HE, BAVEHSA find 257 ¢ H—PRAFRA—HIR Y, FIEEXT c HERBHIAR
PASTAE find fE 30— R . BREHL, MBRENFEERT clindtva)E, AR AGE
Wt ISR M X R, BRI SER 10 BEIKX -

it BEERRAE ¢ beginQF! c.endOF1E find MBS B A LRITERAL B c WE? ZFTLL
TASE AR E R, XM R X E, XEERE, BATRA LS RESRA 8o
REBYEMBEEIART. Flin, EEFITUESE—T, 786115, MRBNE find_if
—ABEMATLET DR REAARIE, BRI [ RS split WERE?

A E s EET LSRR BT AERR USSR EFMERER
S8, WEERAF REARNE, BROETUFNBIRERHHEEXK. MAFEETARTH
SLEE. BN, 7E86.12 hRATER T rbegin B, BETE~MERE, X MERBAEZEY
RS i BRI AR T E. RERIHERER —MEBRIEASHFRS find B find_if,
WEATREE R AR ER R RS BN I E— RN E RN EEA PN ERRENBEHNE,
BRI TRATEEMELX — K.

Wk EHERSETEER, SREMIE, ERITARCNR R, RIITRITLIA —FE
A E R ERRKEA—ABET. AT, RIEZENERE, TR — SRR
REEBEERIN A GENERE.

821 BESHME

IR A R ARER B A i RGBS EIR S AT RN, B4, BRERNTERT
B— F T NE AOREE BN OTH. SERENACTNSEPRSTEAS, X8
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ABNARIRT ZARHTE, RS SER TRE TR ST A IR AR O R HAR AT — 25 B0 (5
W string) FIRAL T ERB LA ZERBEH T XEABPRTE.

A — Bk AR S TR AR AR AL R R e . XA TR (B, BERIMIR %
R i £ B8 57 FR T SRR AL B AN SRR B, R B T ENRGIRER
i — P e EEATREN), R EsRDPNAT. Bk, mMRERMNE T ERBEBR HEK—
AER, B4, ZERBORTRATRAIITURE —MERE—RETF A — P e REHER
g HEH[IXE A CENESINEEZ NP ERAERBERTT JERBRTERIES
REEF B FRMARLP IR,

B AR R R RBR MR RANERE, B, EENEEERARNEES R
1 FR i AR SR B BT SR UL R NI AR CER B 4 3L O3 . TR TR, REFH TSR
82T EFERRRE, BLElIRSAX M RERBERER. B, FAERESRER R
- ERBERAERFSNT IR,

HARFENEEREE SRS MA R, EEEY (Flin find) REFERT RAH—
SRk ACRR IR, RATEEFRARYSIFT R NEM N ARSI REREE. MUKEE (B
sort) RIRHEAZREE R T AT R e, HrbaBETHAREH. ERIFLEINE
HRY e, DA A BRI F R B AR A sort AN (MBRIA—DFHEHT, BAETF
RSP PR ESRIFBRNFHIIER.)

B X T %1088 (iterator categories), IS —FEM N T — M E RIS AR
S XA T B MEAB RS ARNIA. §— M REREERR
FERERSE RS AA RSN, B, SASHBERINRMT —F 72 R ERRLe
2% 2%V LAfE A U — SE R SR

F— AR B ARSI BT — - ) 2 28 70 2 A SRR o B N IEAR R TR R 55 v 0] SRS AR Y
RE6T, BT LA 1A R T4 B R S BI B, AW RBEX EATRM AT — KR,
R R EE SR TE REBNERS. TH ML NERENRBEE T OEREIH
BR T ARSI RN TERTEROVE, B, EfNeERESTERSIRBRMAm.

BTE, RO RIERE AU sEes, e 8, RINELUR—MEHATENH
i3 FEREER AR Y B AC AR K

822 IBRRE

i PR I B — A R BRERAG  vk RIBUE IR B MO F « find BUR —NRA T AR ALE TR
FFEER S, BATHUUTRARMEEIR T LR H:

template <class In, class X> In find(ln begin, In end, const X& X)
{
while (begin != end && *begin != Xx]
r+beging;
return begin:
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}

R RAIA M find(begin , end , x), I R E X £FEX 8] [begin,end) T B — i B *iter ==
x FIE(CER iter, BEARAE end—ME R B XERERRBEENE.

BAsnE , X R U A L U ) T ZERX 8] [begin,end) H B9 T, IX R TN, & B ¥ B begin
B —FRER. BT EE++REBH begin KHEZSM, EESHER T 1=H1x, =2H%
tE4E begin N end, To*WI/EHIHR15H begin g RIM AR ITERN . MRBIMFHEBFHE—A
H—XERBERETHXRFEANLE, FAEHAXEERERCLREESENT.

BAMNRINREIZERECE L, BE, BT XS EZI, BATREHEEHL M
B#RE. B, BATTRESUIIM TR L find:

template <class In, class ¥= In find{(In begin, In end, const X& x)
{

1f {(begin == end I *bhegin != x)
return begin;
begin++;

return find(begin, end, x):

}

KEHK C++EFRAMSEBZREPERFS TSR D L, AIBFED Lisp
B ML SHAESHEFANSEBREFRYE. XMRER find (FHT begin++RA
++begin I B T ==K =. WE\ELHBIHF, RATTUEHREGR, N—PREIIFTER
HE T Hak i A B AR R AR N i - (ATREREREARRD) . =. =R E—TEHA.

EHEER—MERBEN ZERF R —PMEBER. & iter->member FI(*iter). member 2. [7]
RZEFRENN. €872 PRNCEFEHTIIHENGTT, EHERIE it>fise AFE
(*it) first BI— P RAE—RNARBEEFAZIFNRE.

MR —ANRAGREE T A RIXBRE, RITBIETHRERAZRE. BMNLINE—1&
Bk ACRAR T T X ERAE, BT ERAEREE. S8, el XA
5, BIXMEIN LR AR iR A S BRI,

BRAIB find ERAHAERBRENENE BN SHRRE, RIILEFELEHK,
BT LURF S AR BRERKEMARNSBERS ind—EXERNFTHIWMAIE
8% Rt B 1 S HF UM PR R I B A 2% .

8.23 IMFERSWHIN

g NIECR DA RIE-NMEFI AR, BHE, 88N TRISEREEERER
B E—PMFFIFKTE. fn, BB —FX4 copy HEL-:

template «<class In, class Qut>
Cut copy(In begin, In end, Out, dest)
{
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while (begin != gut}
*dest++ - *hegin++;
returr dest;

}

XA RBEH = EAE AR T ML BESNXNFRRSITER.
ZAMERR T BEFFIRTTY: . BIEXEFTE RIRFEERERSS.1 PRI R—HEH: B AER
2% ) A HEHE begin FAEMITREFET P EEHIE dest, XMABRE —EHFEIERAT
end A1k

IEIZH In BEREEFR, begin Fl end RAEMNSE . RITERENRECE—
B L find PRI HBEGR RN, AT, B dest BIKE Ow LRERKWR? iFRITE-T
5t dest BT 4T B0MRYE . A0 LUES, FEIXAD RS, BATRFTE - B *dest = value LLA dest++.
FR find —#, FHETESRE T RINBAEE T H ++dest.

Bah, BHE—PMAABBAOER. BE i B—AROAHSEHEREE, WHRIHR
17

¥t o= X%

prity

*it ; '

BATZERS *i PP KRB IE S 2 A it HEAT TRV 1 #4E, AT T IXEERLE, #E]
ELAZERATETH M F B T —MElRE . Bk, R RN B H % 1 —MEA SR,
WAt — MRS ER: BNFadnt+it N NREEHE 2 RIPATEE — KR+ 315
BT, BATRREEZERE M it AT MR R T it BET 2 K.

MR-~ PMRBUIER T EHE T - MRS X B R AR, WEATRITX N HREIFR DR
HRB, YRR BHRM TS IXEERAIEEE—IEX back_inserter FTIETAF: .
EREEMRE, XD “—REN” FrE R RS AROET. AR RAREHH—1
Bk, HREUN, AHAHDERBEERMAABRABIFREAL T XM HBRET.
back_inserter B P24 BiECRE B — Mk 4088, Bk, IR AT HEFBLATSET"—
KGN WER, FIARNASRABERM T B OERE, TS, FREIREFRAR
XTI T .

8.2.4 [fEEE-S610

BERNBEEBENE AN E, BRARARFREUAE—ERER, —B&
FIET —A1E, RIOMERSERFRT . A —MERKKHT, replace BRXHH

| 52f% I, forward iterator BJLLN B — PR T £ UGHA, ©RRERBINIAREEN iterator BRIBIAT-—Mu
iﬁﬁaﬂ
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K. replace & € X fE<algorithm> 43 HHEF Y.

Lempiate <class For, olass X-
void replace(For beg, For end, const X& x, const X& y)
d

while {beg != end) f{
if (*beg == X)
*heg = ¥;
-t heqg;

¥

XA BT T R W [begend) PRITTRIA y REBRIAESET x WTE. R, K
For A% & B — MRS L BT RE, ANERE R M E RS PR
A IS, TARGE R ISR R EER, XEFEN, BAECHERRER—1
TERMEY SEEXATENE, AR TESSSHEENE. AN —PRER—IE
mERE,. O

*1t (TS

rrit M iv++ (BAHERF--it B it--)

it - 5Eic 1= 5 (ERE, §RRERN i)
it-smember (FEXN (*1iL) .member FI—PEEAE)

BT bRV P 7 28 A 2 IE PR R AR E R
8.25 QLK

75 B M R R A - AN AR E. A ERREFPT, reverse BR 38080
BIXBE K. ARVEEELE <algorithms kAP 8 X T X3

template <class Bi» void reverse{Bli begin, Bi end)
{

while (begin != end; {
-- end;
if {begin !'= end}

swap{ *hegine+, *end);
}
b

ERAEES, BIINMRKZR ST EEE end HMRRIITXE R
begin, (EXATRP, BAIZETEIIFBEKIGR.

S B B UL T I e AR B8 (0 XA 7 %A% 32 begin F end. BRULZSL, HRBOLEH
T RS, X R — A AR MR R T — P IE &R
iRk HE TR (MEMNE4D, BERIMIETHENRZREE-

P BOFRVE PR AR 2 R ST M [ IEA AR o
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8.2.6 [EHLIOIKA

HFERETFEEARNEN S L. EEF M REFNBRES T, XM TRERNTE
M e AR W M LM G E T Ak, TRk B ER AR O (ESR A
£1) binary_search. SEfFt, PREENTHRMEH T —SEAKER TR eEelitl TH
HARE), X AR 0 LS E RSASE X RFABEREER, — B RKE A (B
KA YL EALER) T PR

template <class Ran, class X=

bool binary search{Ran begin, Ran end, const X& X)

{

while (begin <« end} {
¢+ ERK AR R

Bart mid = begin + {end - begin) / Z;

/i BRTEEH-EEE o RETHEKZ
if {x < *mid)
end = mid;
else 1f {(*mid <« x}
begin = mid + 1;
/7 MBBRAFOXEAH T HARNE, Fimid ==x, TREK

else return true;

}

return false;
}

B T ER B Rk AR R b, BA BB T S AR ATHARSH IR - 5
0, R EA R — A RRBATRNTIRE B8, R ERE—MERan—1T%
BT TIRE B — A5, R, BB Sty MLV B REE I T EX.
S p g RIXAEIIEICER, RN 0 B—ANEE, BART B B RENERLS, R
fib BRI BTH SN E AR W T BT

p+ﬂ,p—nfﬁ|n+p

D - 4a

pin) (5% (p + ny ¥

p<a p>afp »=d

A EARERST B R MPNESE, XTERREHRBMN—RINEEE
§WL4¢H%E—ﬁDﬁﬁi%%ﬁ&ﬂ%ﬁﬁ*ﬂﬁ=ﬂhﬁ@%,ﬁﬂﬁﬁ%ﬁ%ﬁw
W3 T X ) iE AR EK

& 1B BAF T —AE A ALY F S Bk, XA HERE sont BEL. (M BNFH
%ﬁﬁﬂﬁ%ﬁmﬁﬁ%ﬁﬁnﬁﬁﬁ%ﬁ%%ﬁ%ﬁ#%ﬁﬂﬂ:ﬁﬂiﬁﬂﬁ%ﬁﬁa%
f+ 4Bt
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WERRER, SEREN T REFTHANMERTG RN B, RATIIERE M E (7 F]
FEPHERE. EMERPRARNE—NEEERFERST 1 TE.

8.2.7 *ABXEFHKRE

BEIICS AT, EEFE AN PLREHANAE: ABEABRI 25k B ER M.
F-NBSERRREHE A E: FoASHRNER T B TR ARG TEG BT
B AT ABMEREEMTRAREH CEZEN MIAR? EH4NEIREEA A
IR ?

#8267, BMEH THEEEH ER XA LR EBREHRE —MEK—DRED B—
ABRE—URER, MRRATH —AMEkRE T XRIFER, I MESETEERET TER,
ML RITERATMFERT ., RO TTEBHIFERY . REF R M EREFRCE R
i, MAERERFHIHERINIMBTEESIHE, BATTRSTERRX (A% S 2 R EET &
58, sitsEskit, ELFZPRMNERTUBRRAMLRNEAR T EETRA&RS
— A RELEEBAMIE NSRS, MARH - HEHR R BRI RNZRRSIRT K R
=

BAERE, TERARERECE, BRINFXRAB T BEAOTERFLER. &
FEIE, BUTRS LT - MR HERNAE L RIEASAH M ERSIREY - ZENEM,
XA AR 24 B A TR B FF L2 WAL E . MRBATKBXA RS, ARAITH L
SRR SR X (A 44 R AL AT B0 X A R A4S Bl Sk b B, R RN R R U AT H
SRS, 76§6.1.1 BRAIEE, CIRREM T E R E T K MR MPXE s
BL TR

FEoABRFEZ, MERIA AR GXMERBERTRERIEZ FHE) X
o M s, BBATRT LU A T HIE SR AHEHE & hEE 38, TH, R 7 X
e TG, BINREFREEX “— A EABR NS —APEAR" WAEENT .. BEREK
B, FHS T AMEREY BRITRED BN X aREN T REERNEREHEENE
WM, REAL R, mBEIIRE%S, BAROTE, BOIFHERBRET %,
M, RATATUASE M — kb BREN1E, #R/5 JATI8ER XN A8 | MTT4HERK A KA. Bryth
B, MBERITAFLHNENTRETEZ FHMERF TR M, BRATRFTLUER AT RAN
RS

ff AR, BRITEFELAMERKE (begin, end) FHITTE
while {(begin != end) {
/7 b begin FrIRRKCE

++begin;

}
BAIRBERELEERBAETRE.
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BEARERE, RBENHFINEL T RRAURZBPHLLERE X —KE), RRAITH

ELL R BRI R “REIZSN. WEIRMERERSE (LRBRIBCHRSNFEE FHF

HTEA“KXRIZSHE, Aibeili b —RiE % SR8 KM B, 7E§6.1.3

., AR url_beg BMEUFR TXMLEEENTERE—T URL NES. MRBELRFH

FZAME, WAL EE D, EREREE S INEE D REAXERENETFHE
HiE.

BEZ, BAERBRXARRLGEH— N TRERBRET I KENSE ZBER
ATRER MR, (HR, FERNLE T RAR, BEMESERSROEFEMR R . T E.
BE)E, B—MARAURENTENEABTIF—PRFE. F—DFRN end HAHE
BRI MR, HEXMER TR HA SRR ERSR. B, WiRc &—1F
8, HAEHE chegnOFHIEH R csizeQRBFETE—NET cendORIENAR. HIESH
— A RRERBOERRREXH: B, HE- DT RSASERERRRARE X, X
MBS AR EABNT L LRI, RE R THARRKRTRZ/GEMKELRERS
T —ATTE AL

8.3 AL IAES

R A R SRR AN H ISR RE RERBZ BT ERN,. B4, A4
EEAXHMEER? ~MEER, FEARFAESARERSABJMKERN. i, MR
B—A%E push_back HIA . M4 back_inserter(c) BE—THIHEAR, XMBRHHFA
AT A A R AR B K

EHF—D T, SRR TRERERIMA N RIENE. BATE, AT
istream FISFL IR T HIAE MBI ENR, TH T ostream TR T B BUHBHERKR. B
TESHERS, RGeS B A SRERLE 1 isream B—> ostream T . #
i, ++REERE SR BN T — M. WFHAR, *H=LaMmASTRENE: T
S, LA S BEE RIS ) ostream R, ISR BT <iterator> 3k E X H).

S ATRIE{CIR R —Fl 42 8 istream_iterator I3 A ISR LR

vactor<ints v;

/7 MWERHER A P E R SRS v F

copy [istrcam_itevrator<ints{cin), istream iterator<int=>(y,
back inserter(v));

B2 8T —#E, copy MFFLBENEHIET —PXE, REMAXMKAEHERE. F—
S T — PR istream_iterator HKRFNRELER, XMERBEIERES cin, EEKIZHE int
KRME. ET, Co+HAFMHEWRRNEEE. ERMNA—NREHEIRER. BRI
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TR TS LR EER— RIS RE R R R iRRIETm. o,

getline{ cin , s); /R RBE— T F R

cin »» s.name >> s.midterm »>s.final //E—TEHFERNE S double REME

FlRERD, FEBATE X —A Rk B HnE, BA1LHREETFENIZARRET 2R3
WR SR S 4 R RMEBIERIR. Ei, HOSAREER.

copy HE —ASHKAR T — MG () 1) istream_iterator<int>Z R FIE AR, X%
B2 SALA RSO EdE — T, istream_iterator KRIF — AN, MRMREESE -1
PEF, SRR istream_iterator KA HIE(CE — H B T U RBERE R THRRGET, B
SHEAMBEEAT, K, RAITEEE XA Y RN copy TR “BERKBTE T
BFEME” HWE.

HAIAEE ] —A istream_iterator ZERI AR BT SHRF . WHRBRNAES LR, FR
N1 —4 ostream_iterator X8I L8, RATHIXFFE{CEBRE BB RKZEITHL

/) it v RE, FEREZEA SRR

copy{v.begint}), v.end{}, ostream_iterator<ints{cout, " "}};:

70X, RATIEEA BT R IIRERY . B=ASEHIET —PHTENRE, HERLS
BEEES cont. ‘BEKRS int KRS,

H Se#t i ostream_iterator<int>E£E WM R E-ASERE T —AME X MESHEEHE
A TRT . —HH, RMER—ATREXT. DERNARE-XENE, B
A ostream_iterator 28K [k AL B TR B HE B IR AN S AR 0 B . Rk, R RAE BE
T4rEB%F, AA copy MIEHRATH FIAE I S BB, 3 S R BL-B /AT HREA AR
B

/1 AR TCRZIAHEH !

copyi{v.begin(), v.end{), ostream iterator<int={cout));

8.4 HMIERIBRIETENE

LATTRT LRSS st — F RAZES6. 1.1 A RIEA split REL. FNfAERFTR, split iBEI—
A vector<string>K R [ R B, X FeiSE HRMRE: BIMWBPTHRAME—ANE, MR,
AT AT BE A EER A list<string>2R R B R H R HAMMARF . TE spli R R A
HEBERBINAFE=E -~ T RHEAT,

BATT LIRS split AFRBEIFHIENE, BEEGHREE — M EABmARERR—
AME. TEXARANRET, RIPEERXASRERAHRIERR RS, BT RE
FE7E 18 F B A A i A B U 51 i B B B R

template <class Qutx> /¢ HED
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void split(const string& sir, out os) { T ¢
typedef string::const_iteratoY iter;

iter 1 = str.begin();
while {1 != str.end()} {

7/ BURHIR B

1 = find_if{i, str.endtl), not_space);

/¢ Bl F— T RENER

iter 7 = find_if(i, str.end{}, space):

fo BRE L 5YFRFER

1f {1 !l= str.end{}}
g4+ = stringi{i, J): /A
i =

B IRAT7086.2.2 BT B R write_analysis R —#F, X MHRRAERY split BARMHER,
BRI T RERER void. MERIICEIE split BE—TRBRRHT, ©F-TXESE
 Out, INBEPEHEETERE - MOHEAE. Zgd, ER. NARBEHLEASTH
ERA RS EABESR, XS, RINRBLIBRMNG split B T M REHELE
—— ([ E AU T istream_iterator IXHE (13 A K FCRRR S

S8 os FIKEIR Ow. RATSHTRGDRIMERIIMBLANME. BAEELREICK
R ATHh 7 se X A

*mo++ = stringf{l, }); /7 Hiksh

XEEHI T RN IR BF . FRIER*os AT os BRI AR HATA
&, Wik, RAPCH swing( HJRAF T RXAMEEMTE. BRTRERELSE, BRI os 0
1, B2 TR RRNER, LT —MERIEY RS MESHR/K
TR,

i REFE RASER XN EEIER split R, BbMNRLAERMT0ES, AL, R
HERNTUELASH I EHENERDT. Flin, MR s B—AFHFH, MERINIAEILE
HIM SRR N B — /4 2 word_Llist (EERT . W4, RAVKAELU TR RAA split:

split{ s , back_inserter{word_list) ];
EiREH, BATTURE —/PIEFREAR NN split B

int maini{}

{

atring s;
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while (getline{cin, g)}
split(s, ostream iterator<strings={cout, “\n"}};
return 0;

}

ERBATTESS.T BB R —F, XA REEA split JIEH AT 9F R K
FAHCXER A GRS . ROTEZEE 4 osream _iterator JEBY KL EE45 splic A
TR 818 5 B com——iX BAIEARSHIEED] cout. 24 split BEL *os IR, LEFEEE
FEESEER cout P.

8.5 /NG

BBl 8] AR MR IR AR T

template<class type-parameter, [, class type-parameter]...>
ret-type function-namei{parameter-list)

A type-parameter (KMBE) ME— LI, RATTLUERKE XA MER %
AR R E FERRABIR. BN KRR SRRER 1 BUZE R AEY parameter-name (5%
5i%e) ., BROTEARA—ARENPBRHLAE S,

MR B RS M SR FIR D, Ba AR RL TR ANER (RINTER
WF B 4 267 SRIESE function-name (%), Bidn,

template<clasg T= T zerol) {return 0;}

2 zero FESUR—THRURRE, EH MREBH ENREBIEAFRNRMRE R
B. TR AR RBRIRTR, RO R LR E 2R R,

double x = zZero<doubles ();

WMRRMNEFNFER T dBERAENSEE XHIKE, BARLHAHRRET typename K
REZXAFY. B,

typename T::size type name;

BT name IRRR size_type, XA UBBE A —IET REFHIRE.

XN ERBAR P ERRARES, REFES HEHEE MV BB S BE 5.

BRE. CHEFERN— N ENTRE, BT -MEETHEE, R, WE
etk ISR S AR HA “HaR” ARG EI|ER AN IE Mok, B
2Ry A MR AR 1E, RAMMELIXZRAME AR 0BT L, XRERERIITLL
- ERMEEEHZ AR ELEER—XEBRERHEEN.

B LS A RAME. KR, FERRETERS T o R S HRIRE:
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BINIE I A RE R, SRR

B HYAX AR 38 & AT EME T, HRR

1E [RIEAE: B—AJ7 MM Fr T, ERER At AR Er

X[ IEA A - BT RIS, BRI B RS

RRALYS R IEAGER: RER MM E (MU, BEEER A thAEH Y
I

8-0 #mi¥. iBITHIE A BT

81 FEE T, BAFE6.2 PHESHA analysis BRI AT FEKIT oFTE: XLK
HWERET: ©FRAT RRKRECETHE SRS H5 MR, RE\ETERSIRN
IR RN XA EO T 2 5k, B RIXA BRI AR BRSO

82 M TEMERZE —RINER 6 BHEATTAN, #S6S PR TE(]. REVL]
BRI AEHE, REBES —MRAENEENA RS SRENNEEAERD. 5
W TixseEE LR, NE—T§B3, BHRMMEEHAL.

ecqual (b, e, di searchib, e, b2, a2}
tindi{b, &, ) find_ifi{b, e, p}

copy b, e, d) remove_copy (b, e, d, t)
remove_copy_lifib, e, d, p! removeib, e, t}
rransformib, e, 4d, f] partition(b, e, p)

accumulatlte(b, <, t)

8-3 FmIEfIrsd. 14 PP THEIIGAEE, BEEM (S48 —MESNANTIER
BRI, R0, BA177§8.1.1 T4 ER median RELEREHETHE. RITFTUEEZXA
median R, WS ERBREMIAREERNED? MBRIXEM, Ba, RIEGEGE
KT & B IE ?

8-4 SCELFR)17E88.2.5 P {E K swap H¥ . AT ARINTBIRA swap A REEL #%veg
Fi*end HMER? £7: EE—F, BEELSFTARRNEGRE.

8.5 EFHLHE 7 B gen_sentence M xref ¥, FAFHDERBMARILE SN
BB E B —A vectoresting>FERI ) ) & . WA X EHF A, YRR T e dns ik 2 S hr s
KRR, RS BN TEAETE listestring> R vector<string>H AR 1.

8-6 {85 mMFEEE map<int, string>, i HEA BB T — 118 copy(m.begin() , m.end() ,
back_inserter(x)), FRAINZEHNERF x FIRER? WRXMMAHKERNE copy(xbegin) ,
x.end() , back_inserter(m)) i1 i 38 SUEFENE ?

8.7 M4 max RERNMEARAEHE2E (FHT ISR ®?

8-8 7r88.2.6 [ binary_search ¥ ®, BAIHH 4 TEE (begin + end)2 KB E A
5 2414 begin + (end — begin)/2 W2 ?
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& BT R

C++BIERINT LA AP FE, AFEERIA e R R (class type). ZBrCiny AEtaE2d
ZEY, EfIREE XRES RO —8o0. NHKEAIET char. int YA double. 34T
CE MRS HPERER - —#)t string. vector fl stream FR AR BT, BT EMA- K HE
PSR ER . RETRHEAREZS, EPRRRKERES TR ARR R EX
NAEFNEMNES LA —HH.

FE Cr+ B ECE T XA B R B RITRZELEF RAUEIRANER 5
FAER R, EmRNEEIN—F, A AP ERMEORNERER T E KA SR
B E XML ERBINAFERNRITSETR AN RIBEANEE 4 FHH
DT E S Bk B AR X T AR e, WE 11 T, BileldE
THVHER SRR kg RIS ARS .

9.1 [Omi— Student_info

£§4.2.1 %, BAVRE T —RIBEHKE R Student_info FIEIE LML R AN R4, R
MRS RS AL B4 (R R SR B i, IR SRR B BATRME T A&, AW, RiIEERIX
EeME LM Bont T AL R R B AR IREE, AT ERER e

AEFERIIERMVRAI T —/, HFEFERRMNBBEIETREL2OMEMFELE.
Wk, BAMEE, E£EERT -6 28 Student _info AU B A ZHES . WWRXA
VRS, BREEASAE B -2 R homework MEAR, 3 H midterm # final B{i4g SR K
B . AR ki el o AF A P A AT TR AT A-— S E R B A ERRIE R, NEE
MR AR, b, R A EER A — Student_info B EEE T AR, BotE—H
HEREREENEIERR R, TiX N ERR Y Studen_info HSEIRAF AN T # .

—AHXEERER, FREANBREFHABRIRESRE, —BENMEENIERESEMN T
TEETFERART, BLUGRTEEAEERTIENE. FEME. BITHAEER HXMERE
TRALELA _

F=AEER, BITERK Student_info £5FIH “HEQO” BRABN. #itsve, FMH
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EEAFELEZE— Student_info M REPRERBE (HI0 read) B RBATLTAEF,
AR R EEHRNORENRA PSR BE—ORBINREXEEHE—A
o, BRINEE LREAITZENTE.

EMBATRERZDHERN ., RAIEY K Student_info, XFEMEE, RAIRAT LR

RTARXERRT .

0.2 BENXZEH

MEE EXRE, AECREE —MAREHXHEIEEASE - RESGHPRIHEAR, F
TIXR AR, BATLGEREIX IS A Bl kA B, i, E§4.2.1 PERINE
S B Student_info &5§4)

struct Student_info {

std:;etring name;
double midterm, final;
std::vector«double> homework;

i

fEFATET DLSE L FEEAE Student_info 2EBIIXT &, XFFERIM B — M REH WA HE T
#F: — 1A name, FEFENY std:sting; — N2 homework, JEE std:vector<double>: EHH
AR midterm 1 final, ZERIERH double.

{8 Student_info KRIFFEF AP L (T HA5) BEMBAERXEEETE. BREAZH
PR L E i B4R, RE N Student_info BIE M HFBHF R BN HIE O EBIVIH: ZAEALk
FIXPEMT, B AT Student_info IF3H HALE I HEAE.

BAIATHILB P EHE N REE, R, BIIHEIC Student_info X R KT R LR
TR Sk . B, RATER R H P ORI RBORT RIMN R .. Ak, BI1EE
2 PR AL 3 Student_info MR B BE{E. XEREMMRBRIINERED.

T RXEREZAN, BIFELERB—T, AHARMNEFHSENRESR std:string
F std::vector, MARBERMNCER T —NMAWRMNEEN O ZFH using FIAR? FH T
Student_info £ MIATACHLER LR I FMES, Bk, BAVEHIEA 2 OMAE— L.
EMBATESS FHRH AR, HMEAFRANABNEZFRIIBOLETFE. RYUE,
A VLA E X AFK Student_info, Bl AIXA LR 4L P (£ R .7 Student_jnfo FHEH T string
1 vector iIXNEEIL R B A B EE T, BATRE B R E LB A1 LB A e A X ek
RITI{E using F5BA5R N4 Student_info K 7 .

TERFET R, X —DREFMIER, BRNELSTHFOABPEHREZ, g
Mk s s, RSO S T A using B . B, WRBIITHALEF ECHBLE
krtEz A, BAEREHRFERNBEASEACEBHNRES.
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89.21 REERI

A THEH Student_info MR EWTE, BNFTEEN—PHEFREHRNED. iR
o %8 M — R AE R — il FFF v R RS

struct Student_I1nfo {
std: :string name;
double midterm, final;
std: :vector<douhle> homework;

std::istream read{std::istream&); /7 Bl
double grad(] const; Nl
b
AiXB, F—4 Swdent_info MBITRBIN I E, FATHENBL T Student_info P
AR R EE . TNNERIIA— DA FE—&IC 3, FREMBY Student_info AR 1H-H 5 LS.
7E grade AT 1 BY const BLR T 3T grade s $ 1AM A &8 0K Student_info X8R HIAEATEHE
54
1E81.2 , MBI N3 string ] size B 5 RS, BATE — KRBT T BLR k.
MWEFR LB, —~MEAREELNRE—DA. AT RA—N R R, RO L8
B AR ERES SR — R B, BUTFH—HN greeting K string R F A
greeting.size(), RAVBIA LS —PNEN s B Student_info MRFAA sread(in)gk s.grade()s
s.read(in) VA MFEM A EEE I ELHBE s BRE. s.gradeQIEA NS0 s WHEIFRELR
K8 .
BAME A R R E NEREM§.2.2 B REH B RAALL:

istream& Student_info::read{istream& in)
i

in =» name > midterm »> final;

read hwiin, homework):

return in;

}

BREMABEEFEO -8, BINBEEILHHWEE 14X Swudent_info.cpp .
Student_info.c BY Student_info.C MM CéEd. BERME, XWRIATE HIERBEIK
Student_info &R -—34y, B EAI% Student_info FEFIATH P AR T FIRT .

BATFT AN TR = 77 R XA R MR e R 1

1. h¥4 R Student_info::read M A read.

2. BE A XA EYOE Student_infl SRR —DHE, FUBNATEL 1 Student_info X
BEASEOREE, TTHRIMBERBEE L — Swdent_info X &,

3. BAIEEH AN ROEETE. Fln, F§42.2 P, BINSIAT s.midterm; EXE
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BATRESIH T midterm,

FAVE o RIERE X = m E .

ERXNTERL RN E—MEABEES, BE§ 07 PEIMNRCLEHTRX M EENT,
TR, BiIHEXRREEE X2 Plin, WAITLIgRS string:size_type MATTIKR
3 string 89— R 2K size_type. [EEEHE, B34R'E Stwdent_info:read, WATBEX T B4
read BIER ¥, XA ERER Student_info ERIF)— M RER .

X 24 Student_info& ZE0H B SR R 4, BT LUX - Bt MBS ESKA — 1 istreamé&
KRB H. LT, ERNVEERB BEFHFEXNHM— 100 R HAyE &, BATLRIEHR
e E R BB ESR. Fin, MR s B—MFHHE, BARINTLARES s.size(KiR
FRE s § size BB RBNFAIGH—PFHFEXNER, BROTBEEEM string AKX size
m¥, FEREH, EBRANIARE read BEHER, ST ARITRELRSIEZIE—
Student_info A E S . X PR SETHLE read RBEP AR

TF read ASHERARTLHFAREHAN, XRER. BNFIANERASLEEHEN
BENTRMRRN . BaiEd, MRBII— LM s #5 Sudent_info TR sread(in), #
LB RIERIEN % s MR {I7E read {8 mditerm. final LA & homework fIET{%, EiFt
R RETE S BIF A s.midterm, s.final BA X s.homework.

M, iEEAIREE grade HLi:

double Student_info::grade({) const

{
return ::gradei{midterm, finai, homework):

}

XA AR T §4.2.2 REIA, BRBAIRIAREN read BRARZHEE, ZHA grade
MR AR R, TEXE, HAE grade A Student_info F)— AR, XM RBESH (4
BAFH) 318 T —4 Student_info X%, T EEAREEF AR ERI K HZNXRETHL

XAIBRRE T RAFENEENEY. B8, ERINBE T X ugrade KA. R
AT RE—NBHR 2, BRERE T RINBEHXMEHOE—DRE, T ERREA
B AR EAE M EMN RS . XRERE, WRRINSEEX MR PERAES41.2 P& XA
AR A grade B ¥—— XA REAH P double 28R BEAN TS — 4 vectoredouble>2K A1y 2
%, WRAVGESA:. FU, HFEFESIANRNFTIENE Student_info::grade, MHES
R EE— R AR BRI T 3£ HE%.

B A EWE, EXAEAT, B4 grade HBEFRBHFAT const. EHAR
¥ A AR ESE I ERA LB — T, ROTELAER A IX M

double Student info::grade () const {.} // HRARIFKE
double grade{const Student_info&) {.} // TE54.2.2 HRIRERMEA

TEE SRR ¥H, 458 Smdent_info KISHBEEAIE H4E—1 const (¥8) 5lH. X
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BERANBEA R T BA 188 R HH const Student_info ¥ B 1 grade ¥, W E., R XA grade
AEREEN TS, wFETFReERHE.

ERNFEH — DR B P, WRXTREEENNRUER, BAXINRBRARE
E—P 2. Hilk, BINEEESHEFIRPIFEIXNNEE const. AR, BT REAEHE
TR, XERNMELTERI—DER(const) iR AR . BEREA R LIEE E7E iH
AT ZRI A EERE: MRBRNIA—A 2N s i) Sudent_info MR T s.grade(), H
BATRERHER, XHEHASEN s FBEERR.

B A A BB T EAS B R E, U REEMSRAT. TR
EH, BMNFeeEENSEAIEEERE. i, RIAEN—1E Sudent_info 3 %A
B read R . EE, —E L read X R R T EHEBEATRFRE. H—DH
B &I B XA — 1 RIS RN TREGHEL.

HAMEBRATEERE, I MEFAXEEUEEEMBERNR, AR AIGEE
FEARN T EPRTENEENZES A MRBRINE I EEENRERSE 1T RAR
B3 HSHNEHN, B2 X4 BERSIEXITRBEEERLHE, RN RFETSRITER
WHRIRFI R E ER A .

VEEE, RATIEIE LA RE SRR E X P EEIEHE R ER const. TH, ER
¥ A A0 BOE P SR B BLE B ARRN § 4.4).

9.2.2 FEMREERE

BANZEFER I read Fl grade TR T A BRE . XT compare AT Zan{T AL H
2?4 R AR A — K B ?

PR THIRIZES9.5. 81124, §11.3.2. §12.5 MLJR§13.2.1 HEBIMIHE, C++BFTEKHKE
SRR R E R E N ER . BRI, compare IFAR XM AR, BHRATATLAR
BREEMER R E . §—&EFAHTET S BIRATHEOS XHER B R BRI A M8
. MBEBBSHF—ANRORE, BERNZENZAINSIIBRA . RERE, ML
A 3R H 3 75 35 R B 1 R B R AL TR R R L R BRI R 8, B BRATMA R e IR i
AT 4L compare.

ik, RINARGGEEE—TXMREERT AR RAATREFEUERNT KR
¥, compare B EFI¥ T £ EH Swudent_info 23 “HLED” MRS, ROABETHS
B name AR HORYEE. 7E§12.2 HRAKLSED, FeHBERIEZ Sh5E LB IR compare XXFF
iRfE ol —MTAL, R, #0141k compare 40— 2RRE, FERNMFSLHY.

9.3 &

$i% grade Fi read BPE L NBRRZ G, RANVKDEBIET RHER—*T: Student_info s
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MY P RS EHERENRANERET . 2R, I ReTelixBf. RAHEICEE
BRsAL i3t Ml P SUBSUE R R AT TR R B eR AU ) i e B4R

Cr+ X FHERBENS, CRVFERMNEZIEVRB MR G ENEM (public) LIX
By B R R (private). BRMFTAE B P LR AE KT BARATEAFA P
S Bt IR AR ] 5 M

c12§5 Student_info |

public;

/0 KRR D

double gradel) const;
std::istreamé read(std::istreami);

privato:
/) R

std: sstring name;
double midterm, final;
std: :vector<doubles> homework;

Fi

B4 1%} Student_info FE T BT ah: RAMER T class RAVE struct, RN RAIEIN T A1
bR R, B MR IR SR T REMFRRAUE T R ETA B R A . FRRTT RS
FER I P AR LU MR B, R eI AT BUBIRE K.

SR A19E name, homework. midterm UL final F{ZE— private #RIRFFEE, AAX
Student_info BRI Pk, BEEEGCEMEATHEMN. BE, FHRRARRTI AR
S5k R IEER, T ERIFRFHER—FEHE BREHEBAEMRA NERATHRE. £
public BFERPHE MR WK AR A T LUEE read 2 grade.

H class AE swuct XEBAMEHE? RATHUERER—MIRERXBFREL D
KA. F R sruct 7 class ME—EHE: MEEE-MRPBFRF A A, BaX
T struct ) class i, MATRERAVSRERPFIARBEHAFN. WRBENMEH class
Student_info, B4, HEHE—NHE - MRPHRFZRIKERATRLEN. Mk, WE
BRATRE T struct Student_info, HATE{(H B~ MRPFHRK B AR THERAFE LT,
#lam,

class Student _info |
public:
double grade({ | const;
‘i OERE
ts

FHrT

atruct Student_info {
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double grade! )} const; /1 BEARNE
/i EBE

[RI

class Student_info {
std:istring name; (f BREARE
ff HARHARR
public:
double grade({ } conzt;
{0 FARA T KR
}s

T

struct Student _info {
private:
std::string name;

/1 HARRE RN

public:
doublie grade{ ) const;
/¢ B ARRRA

;o

TEFF A B e S0t RAIE AR A1 Student_info X S BIK A AS, HERIIAR
VRAAT 5 ) B R -

A BE X — B (struc B — AN K (class AR R AL BB 15 . SEBr b, BRIFR I T RS,
HERRAGE P ESLLS, e 8 X AEMGEHERNZER T sruct BRMHA T class.
B IR GE R B SR AT LU R AT R R TR BT R EA . —IRTTS, ROTMERFR
H RS B B EH DR R R AR, JF 5 A H 8 A X SRR G HIR &M . TR E,
E5 4 TRNVEF T 1K 2 LRITE AT Student_info HIEHRL, BERIITEMIE—RHE
H-dind Bk A pvrial, ABRA TR %A A 2R E LRATRY Student_info K HY.

9.3.1 TFEIZERRL

HETh1E, RAICSERE T RINNEEE R, XHA A RAEFB L Student_info XF S
BE T . MK, A BUEF read BAERBEEIEHRRA, TiHASIEEEA grade RA—AF
FEHY Student_info X§ SE I H MRS, BATES RS SR — M RE: RN ARELAF
WL R R . P, BB T84S PREF, ERERNES T — Myl 2E
BEWRE. HTEMNRE, BOEFREHREENES . ROFBEAFRHH, AR
EBEAoFSwE. TERNWEICEERT 5:

class Student_info {
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public:
doubhle grade() const;
std::istreamg readistd::istreamé); S A e X
std;::string name() const { return n; } // FHIEHP
private;
std::string n; /7 Bl
double midterm, final;
std::vector<doubles homework;

I

AT AP MEIERR name, EJIEMNT — M REMB name FRGRE, E1 R
ik ALl CREEHD RN EIE . SR, AT ELSBERRNARFREN AR EL
B, WATD A Y AT EEE AL A AR

name BERE —TAHEHRNERR AR, TEBE—DFEFHE, XPFRHBL 0 M -1
B MREAIEE a MAREE TR -, BATKHEE T, ASRREAEEN 0 KE.
RS A B RN B ANE A, FTABRIEERA AR ARSI — M EEREL

BATFER E L LASMGH T 52 B T AT grade 1 read §05%E - BRBANFEIX B X name R BFT
F—FE, MBRAVESL T — DA BHMENREXN—F G, B4, L ERITEERTH
REE, ENEEARKRANRAITHFHETRNEA TERRY RARVAKTIRE
(3 4.6)-

0 name XA RBASE A FRBRY. XTBRATTRESIERK, BYERER
EHRNBFER RIS BEEmn R, e, BRINSFER AR R LRk
RO SR AT, XS BARRI) EAE R EE. B Sudent_info 5, &
IS R B R — A e L R — 0 R RGN B . R, — M R i 2 A
R —EE 5, XAERIE, B4 name MW S R —PELMMEE. H—H, RIGFEAEX
oA R SRR I U ) 38— ——midterm. final 3% homework. X 2ERERE A LI M —AF A H
B4y, BEMNARERNGEON—FS.

BN T name BB E, RIVBLERS compare BELT .

bool compare{const Stduent_info& x, const Student_info& vy)

{
return x.name () < y.namef{);

}

XA RBE R FMNA.22 PRBARSRAL. 2R, BABER T ARNTTIE
K e N . R AT, BT AERA Y ME D BIER R MEEE, A8
A name B3, XABWSIREFEFHBR. BR compare BB BEATHE D H—8R5T,
Fr AR AT TR AL I E LT Student_info F kX MR B AEHAFHZ, FRIXAEGE
REZASTEAR R RRE T R S B X 8P .
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932 HENREBGAZE

ERE T RATHOB R R TR M BB S, BB AR T — .
B P TR TT LR B~ AR R E R B AR — A SRR, i, BE—TF, mEaRiE
EE I — DR EH read PEN TRHRIAR T grade, MAXHFEMET AR

Student_info s;
cout. << s.gradel )} << endl; // B%E: s BEKE

BN FA1E3A B read €24 s BUE, FrLL s B homework FRAM &0, R grade
R L5k --MRE. BRENVA P EFEXNRE, BRMEINTRTER L2
)R, XAER iGN T RE AR A A BHEAT XA R A .
' F AT DL 4 2k BSR4 Student_info #5585 2 homework 51, X AMKEE T LA
H| M 3T grade {98 AR E LT . i1 H homework FHHIA T, B4 MATMEE AL ZEH grade.
XA TPEFIEE S, CXEMERRMN—A TR MO, AP URE T RN BB
R RATCUE IR R R XA AR, 3] LR E AR R

class Student_info {

public:
bool wvalid({} const { return lhomework.empty(}: }
i/ BRZE P

}

XA valid BECEERAFPHBEEAES THRMER. WREHRREER ttue, A
R SEER T o — KRR FKEMEL, KRR R D EENEERKS T « B
ATV RA valid SRAMTBE S IR fE R EFL AT, Fl, 7R grade 280, AFALURE
WEEFEATAMBESRT —MEERRE.

9.4 Student_info 2

BITE AL, BAIT 2N T B R Student_info 51 KR L EEE, RIL ZE]
—F, BRNCEMT &4,

class Student_info |

public:
std: :string name() const { return n; |
bool walid() const { return l'homeworkK.empty{); !

/7 AL §9.2.1/157 P83, FIELREE n FRALEH nane P
std::istreamé readistd::istreamk);
double gradef{} const; f0 HENTF§9.2.1/158
private:
std:1string n;
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double midterm, final;
std: :vectoredouble> homework;

-

bool compare{const Student_info&, const Student_infog&);

Fi P R BRI read /% R BT ok Student_info MR FPRA . A IABERIR TR EIA
HMAMEEEMTANERERA. APTAEESTHRRINMSIEN . MR, J0REHE
4B RA 1M ERARR. BF, X Student_info X EKFTHRENEZE ERBHERES
—HE M.

9.5 SR

BAREBAMAEEALTEMAET#H, Tl REXER—T AN —TRE: Eihd
BRI, EXEWAIR N FEE SR AR

AT ENE, ARNENEN—AENFE, EESFRELRXDMNRE EINVEE.
B, MERNEE L FERHFRRARNREREE —MGEE BRRSBE 11 EFHH
B . string A vector BEH AFRMNG — D FHNRIEE—MHIEME, FlaIBRATATLEE—
MEERIEE MR UE - MARE TR .

KIS MR R R B, BEN T MBMEaH TR — SR E R R
MR, AR, AR B XA REE, EREEER, —MESNRERES
¥ E3RA .

IBRRATSE R ARG R K, BAGBETRSAROER 1. E§ILIS TR
B LT & RS T FEAMIT 6 . MERMNBETRIE, WRBNAEEFEERS
HEBBEREHA. ERNUETD, RAIRA S S E X Student_info XH, EALTIARE
W A AL X et R——TR IR R 1R S Hi Al Student_info X F BT R bl

& R RS VIS L BB LR, R VIR EB R T SR A MRNRE—
AREER, BAKIERAESPEEHRGE3D. MRETHZMERPL—, B2LX
SR RS ERENGN (§7.2): B—FERAE, HREARMBL—IERELE: B0
B, HEERN—AELE, SR MRMEENEIER: B=MUE, €X—1ME%N
TREHAR, HEEXIABMTE. REMUFLEES, BRI Z:

o MBMERET —ME AR, MiXHEHEXRUEN F—TRETUERE B2

& T B SR e A S T R BRI
o MENBETHEER, FAREMHAFTRSEERIT, MREWRLTA2E
B AE.

LA R RN RME M Sndent_info ${LE, BARTUARBAETHRRAY, BURL
HEFEE A NS, FRTEETR - RLREWNE.
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o T, WMBEMAGEREETRE L EMEERET B ELER . XN, TR
FE BB WL REFR S E RS — A BEE R TN M AEER E V6.
MBEA—ITEERABT AR A MIEREM A & LERRKE, X VIHEL
MR BN

M EERTLLEY, A Student_info 8 THE=HEM: BR—IPEENRE, BELI
TIE#E BR8] Student_info X R WMIEFH A . Hik, MBRITEXT —MREK
Student_info 288, #04 n M homework B4 Bl BaVIBAAR TR FEHFREHNE, X2
Fhedi g A RENES R, S HKR, X midterm F final KIBRE VIR 28 E]
R HE. IRBRE IS EEFEEECITH AR BTk B 8 R 7 X 5 £ 1 H
ER.

BRI ER A R SR B, EMTABERRRRENL2ELY: RITH read R AXE
R, MEIRA read EANRETE RV Z AT, BAUIKEA—MERIESHASHE
midterm FI final (. Axl, ROTEHE N EFR —PREFNIB—BREE, RO EZHE
A MEERRELAMESS BT R LME. Fin, USRI (EALENABREFA
B A E R — R R A R LR . IR R AR R B BT S
W, BAXEEHNEREA L ERE TS SRR, i, EnRITA&ESNLS FHE
TG IRRE, B BRAT A 2R A i £ B midterm F final, {BATHEE R RH L& BER X IX AL
RBOXRERZIE. BT SRR ENNE 24, RO EaHERRAEEN (83.0).
. PERCER, BATURPIRAGXEE,

pp L, BAOEBFEEXFEAHERE FARNHESE SRE T —1EHR Swdent info
W, B oAREEA—AABARASIE. v EE - FEERFRATHIGL T
T2

Student_info s; fi —AEH student_info MH

Sstudent_info s2{cin); /7 M cin AR, WIR4E 52

R R R R B PSR BATMERRIR RS IGEHR; BfRRReI%E
i, AT X B TEANKERS, XYEEESE M ERSHRER/T AT FAF—
— R EAX A TR R SR LA HE TR, RN E R RN T
RGN T FA-FeiE R -

class Student_info {

public:
student_info( }: /¢ B —%H student_info X4
Srudent_info{std::istreams&); s E—AHA TS — TR

{ ¢ BRZ AT—FE
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9.5.1 REINGSHL

AN 2RI R B S 1 R EHE S i A7 8 ¥ 2GR 1 & 3 nll 7
5 E I gh4k . B Stadent_info MRS, BANFEVIHILBB IR R BABERF Z Fhid3k:
BANZ ik homework FRARKA - PMEH B, n AR —PFLFHR, T midterm F final
AR R BRI 8RR 2

student _infor:Student_info! Vi midterm{0) , finalf{Q } { I

ARG R BN E X PRAVER T — I REE . {2 mH— R 7 R0 s amG
iR, BNHSEFRFVIEILAERR S, BB R HBREHENATES 2
Bl BRI, IX AN BB # it 6 2 B AT midterm HT final (2B HIHP . BHHR AR
) W3R 0. BTRXAGMEZ S, ZAHGE R RHE B T/E: RBEETH. EWR
1B E BRI, n F homework BB VIELRT .

BN R RO U BAE T R, AR BB ESERILES. RN —
AFRIE BRI IHR S LR L& R R,

1. SEBLSY A AR LURFEZ D X &R

2. $EIRAE R B AR R R T X ST IR

3, BT R R R R .

LSBT — X SR A BEE R A NEFIX Rk B W H e E R VIRILE
FEFI 2 A . R R B 2R B A T RSB R O IX TR (E, A AN WIR AN fE B TER
5 00 200 B R FR RS BT 2 BT A . — AR, RS R BRI R R P A — MR A REF A
BATRAR M, FAPRIME R e R RIS — AL, ZHERIRER T HRRA
H R TAE.

A1, DNREAEREERE, BeLFCHETREEHEH Bl BEREm RS
S0 TR B URPRAS . — R, XD BRERE, D WEREEN ZG TR
$ORR R . T T AR RRR, HERERENZINGE—MNIFMRRAEE ~TE,
W RRE RO E VXM R R, BAERSERBAFHMY RIS HER=REAN ST
PHLHAGEE, fiHXeE | +HALBRSERN.

MIERANIAE T, M2 RATE R Student_info BISE MR F B A “ATTHY”
THE. BRI EBRINEH T midterm F1 final. FoAbBIEHE R B BIA0061L TIF R ERUHEAT R
T HAE BRI ZNE 0 H homework, XHXFER B KEERL TIE 2 HE A string SRE T
o) B0 vector BB HIE R BT RER.

952 HEEEVIEHSEREL
AR — A Student_info +4 38 bR % 5H S faf 2.




L8 A A 175

Student_ info::Student infolistreami& 15} { readi{izs}; }

XA R HIEEFER TR read RABE ST FEREPIHFEE BXMVIBHERS,
Bl i homework 3 n 5% A BV THE# S 2 B vector U string BIHR4E #IE RBORERE. R
BN B EEY) SR T, midterm H final BB A28 BRNEFIEE. AT, AR
BEXMELTEREANERR, B read 25 HEIXET BTG EFHFIE.

9.6 {EH Student_info 3¢

MAE, FE 4 ZhEERNEA Student_info ML, FATHBH Student_info RELK
HTRAHND. ZL8N, FHENFRRENGHESEARNMHES. £5, BIINHE
FEREE S ES B IEEE—— R RIEXEHIE S AREN . AR, BRIWTEAAA
R I A TR BRI O R R BRI THAERR. filin, BATUEFSREESLS PRAFBN
main K ¥, TERTEMEARFHE A MR ALHEE PR T S48 B R

int maint}

i
vector<Student_info- students;
Student _info record;
string::size_type maxlen = 0;

/1 EHGAEREE
while (record.read(cint} { I )
maxlen = max{maxlen, record.namel}.sizel}; IR =1 i)

students.push_backi{record);
}

/i BERIEFHES SRR

sort. (students.begin(), students.end(), compare];

/7 i i A A A

for {(vector<Student_info=::size_type 1 = U;

i |= students.size{); ++1} {
cout <« setwi{maxlen + 1) <= students[i].name; /4 BB
Ery |

doubkile final grade = students([i].gradef{}; // Hhah

streamsize prec = cout.precision{);
cout << setprecision(3} <= final grade
<« setprecisioni{prec) << endl;
1 catch {(domain_error e} {
cout <« e.what() << endl:

}
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revturn 0;

}

KB, X pame. read BLA grade KR BERBIRAAET .. B, MERFE—
4 while fEFR 2

while {record.rcad {cin} ) {
A2
while (read {cin , reccrd) ) {

GBS R AR T A2 record BIRK R read. REEMBEANRH T 2R read F¥, 3+
H¥E record ¥31E— P BRI BEWHEBRLS X R AR AASEFELARE: A cin PiE
FHHEE WA N B record..

Q.7 NG

F A 8 5 ORI TT LAY E R struct) B E HK(class). FE ZHBE—ERE: WRE
B AMRPBORT S B, AN T struct Al class SRyd, N TIXERR R FHEE RIS
RBWHAR M. 7E struct ZHFEXLHRREATH: 7E class 2 J5 58 AR N2 RH 1

BRI R T — A R BR AT R AR 2% (public) B 58 5 A2 7T U7 R H);
75 (private) B AL A K B R A BT . E— S, SRIPFRIRRFRR UERT A it
W, FERERe GRS R.

B R BREE R, RANLT R Uk R RS AR B AR b e A AT KB
FREEENEAN RS, & A RA R AT B R AR RSN R iR, XE5A
St 4R e 2R A Z R BN 8 .

5% R B B T CAZE R LI P BB S, AT BAFE S L LASM I 7 8 X ISR IR TRE S
RESE N T — Ak R %, B0 hF ERAIBAFR T TN BRI EAT RN TIT
B, XAERRA T ORI T, R AR RBRTERMISTRE i), AR LR
XABRORE L DENTEX BEEARA: “classname: : member-name” & B2 L
class-name & ] A% 7 member-name.

R 51 BR R AT LU 5 SRR constCE D, BN EE R NS HFIR Z FHEA KRR T const.
BB R TR RN T — AR R AT, TR I R B RO AT DA A BRI X B AR
&H. HTHEEBEXR, BRINAGHATRAE-

Wt BRI BRI R BRI T RRVAN SR E AN . iR BT R EA
R 2 F—iE, TR ERARENE. — R LB Wi RE— REXSWERENS
WERBREMAEGHHAR. BRITFEHER —PMXEHTAR—RER, 8 MERITE
BTN BRI S M ER R A RE THREHNE.
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BERBEMEARTFHR. HEREVHBUERE—IHESHOBE “member-name
(value) " %3 . H—1 member-name ( i 57 2 ) FrR-R 0 B RSB 1L A S BE A value
(E). WREESAARE BXPEIE, BeimmepR s,

LR WIERAL R SE )R MR B R K PSR R e e B, B, HRATME A — A R R Wik
B A KR, BTG ML G ARG ER SUX RIS, Xt A1
RZTFMIE R S B SR N IX e al RRRE, o AR R IS R BT IALEF P L ell.
RS

9-0 HiF. BITHURAEFEDPIREF.

9.1 FEHLIW Student_info 3, 1L EFEFRFECRITRITE LMK, ERSFEESN
S, EELI grade Y, iHEFRRXAFOTENE.

9.2 MRKRFIE name FHIEXE—DHEEK. EFENHARY, BIERIBPHERE
d, HAK R A A BB R T 4 BRX S s e 7

9.3 WRIETRFIEA— Student_info M RAEMHEA T, — TR KRETZNA
SUHERES, BARNN grade B ST E—TRY . TRERKAFBCEIHRZXIRE.
RE—MEFREMEZINFEEAHINE. RE, K55 1TEFEMRIMRE.

9.4 EHRESENTMSIPHER, FH valid BECEEARENERE.

9.5 HE—ANBYUBMXMRERAEEEREE, H pass (B / fail (AR K
Formst. BEAREMDMERESRTE, mE, MR —NEERPHBRFEATET
60 BIE, XA R . BrBE RSNy B E AR HFIHAN RS, Bt P sl
FkET,

9.6 % pass (B#E) / fail (AR MEEEFREFNHEASHEF, HHEONR
BRHTHE RN EY, RERRHEARBENEE.

9.7 7£§4.1.3 W1 read_hw BR¥AEH T —ME— R RB GE—RABPEEE AR
g —RETCHEHRERT ., BNiER Studeng_info SERLA—E4. 48R, BATRSEE
HIZFF—ERE, ibRIBE, RENEHFETCRE KRN, B2, 3 TRARIIAITHIL
CRAAEREN, BITESEIECHHEAN Sudent_info {LIB4 &7 —&, BaBmIIHZR
TR B — e ?
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HHWAAHISR B RE 7

BlHRr AL, BRIMNERAGHEEHEGTETRR, REWFEGEEFRULMERZD, Wi
Bm¥E. BAIZFTLIFHGHE, RENMGEEN TREFIZCEERUENTRERRE, BE
5T{ER.

WRRES NAFERREE, TS RBESEZHERCROMTIERN. ERAITHERE,
KRRERBEOCESHETHSED, REFEERINEYPEERHD. BIHERERE”
(low level) RFRXMEM, FAENAsEETE KR, T HB#T B FALE AR L
AR, EEMH, XEFELFEENFEFEGE, HEER, AR RiER X
Mg BAaeibEREERN. BAFERIREEREATREBRIIENE, FMUESH Cvr
BRE&FEMHERE “RE” £15.

DRSS EHR—DREZ RN ZAE, 2845 EREIAE, BRRAINEEMEH
11T AL —MBEBRRAE LT, B AT i RFHRE AT AR5 R R — LR
AR, BAVITEARAFEMESKES: BAMNEH. RITSB RS GixLrs:, FH
new FiAR Y delete FEANFEHAACAFT, BT ZAEEF AR EEMERINFR S
B, MbsTF, mREGFHAENEESFERE. BFRABLERNFN .

—H IR T BEARH A TR, BRIBESE 1 Z2ER, REERNMFERRXET
R REMARN.

10.1 _$r5%H

O RARK—H, RUTREHEHERBHEK. BH BRI ENRSE, TUA
REBRBATHTE, WINEF M EE. B SREARE C 5 GBS RIEHR
WG —. S EREBHAT 4ER, AXAEX R, BNpRRERHBHATGA
{F FATREHH AN AT AR AR P 7 7 SCHG IRl R, T R ST BY SR AR 76 (A B2 B IR 8 LAKER.

BRI B MRS B R E A4, RIS TERE S 5 R EA IR B R RBLZ TS
P TFIRFMER. RIS —TRENER, BEAMNERHRAEMN AN BaEL
BEHMEER, MR ZNHERE.
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10.1.1 1545t

— - REHE— PN EROS R L E . B— RN ST — DR AL, ZHbakR
HEHANEPFERETR AR, R R — MR, M—EEER Rt RZITR.
EAFT, BikxB—PNR, Bo&x RSB MIE, THHE p B— M0 RFhL,
AFp R IZNEEG., EREA&X T, &B—RER, T8, &EXBERRESHI (S
4.1.2) IRIFIESI B ARRENEERARR. £R&p 22— PRSI HER. €8
TAHEHFRFERFAEN TP (§5.22) BB BRI AL BB E. wRREHEEp P
RIEETHE x Wik, BATRALE p B—PER x 853 —BHRERXRERWT:

= x

S

IR b B A R R, — MRS R RERR A ST R AR B X
. BF AMHEE R 0 RV Ies 3R, EAH o BibikdattE, WLlmkr-E 158
Bt SR A RGME. B, FE 0 RN DI R R KR R AME . 3]
0 B et R B A 284, TR EREDRERERNFR.

B HALY Co+E—FE, BERELRRMER., — T HEKEREMBILRST “BR T B
bt 288, fEE LEEROB R C A T

i x B—AEA (in) TR, EXK

int ®;

THERIEE LR p, HZ A UEMBRIZE x MHbl, B3CE BLER p AL “18 M int
RAETEE ", BATTTLLE L *p 28 int KA

int *p; /) *p AE int ER

KBy B—ERY, 2 MRRTERAE XA REH p BRI R Y]
Bi— a4y, REXEHN C++EF R HE Emae LBk

int* p; // pBE intvHKH

TR LR PSR p B NS EER AR ERA (B0, inte) BHER . XBRRBEASNH,

B+ E A RN LB AR, B, &R BERRE M RORRsRE, BN
Ho e BHER:

int* p, a; i IENEYRTAERE?

FERRESE p B AR “IEM int RAGIRET, TN q B XM EEEERE. XPITW
RE A THKERGSEE ZER.

int *p, o /f rp g #EE inc KR
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BNE, BB LLERE:
int (*pl, q; 4 (pi Mg ERH int XR
Nek#E, BTSSR TEMER, SERESASTERE YT .

int* p; s *p BF inc HR
int q; /g BE int B8

bE, BEATRTCME R S H R R AR T

int main}
{

int x = 5;

/¢ pEEDNT x
int* p = &¥;
COoUut <= "X=" << X << erndlj;

s/ BN p % = ME
o= b
COUL == "H=" <= ¥ << endl;
return O;
}

FRIFRIM RN

*» = b
x = B

—ERAIENTER p LIS, T p M x FXRE W T EHITR

P b4

2 S

BEFHATE—EEQN, x ER S, ETRNEGETHITY = 6 HER x 1IE
HASFR 6. VT, — B p M T x bbbl *p M x S RIB MR- R KBRS 2 BT
FTEAS 3 M B URATHE, x KERT 6.

BATT LS —A SR BER— A RATENE AR “F", TURIRE X RAE
R —AMER — ‘B8 PHERTEAEAS, XN TEENERRER.

10.1.2 IEORMNIEH

8622 H, BIBRT —NERF, REFE I EEENS —TREMNSE, £1E
ST, HERFRTHE ERE B SR LE L EARKMY . Bk EREPEER, R
NEZSEMHTEHERE, BEEHTINEEENSS. AR, FRFPARMENE
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B — T RE— R A HERT LR HEMS. — M RFT — BT 28 E R T W H
¥, siEFEBI L.

AT, 7E §6.2.2 AT B¥ median_analysis 7F 928t 345 08 ¥ write_analysis, FL
FRAT—1TUS—HREAIEERNEE. T X —ERNEE, @EFREEEX—REARTT
¥, TFEIHEFEFRARRRE S, MEFHT 8RB NETRETERE. BRAET
Fast 5 AR B MRS R R R EEAR L. —BIREES I B —1f8 5, IRAF=4 4 BRUH
O BRI S AR R W T —aH Ve VA B A B Rk

18 I PR B ) FRST B S BT 5 HoA 2R R R Fe ST AR BA B — R . BRI FoRE, RITSHT
H BT R :

int *p;
BEEdWy AF int 868, FHMEHp 2— w4, WREHETERHEAL.
int (*fp) (int);

MABRNBESIET fp, BHEHU— int BRKEREL2Y, EESGRERTA int
R, WERYt, fp ZBAAE 1 int XRSHIHEB int KRR B LHRIEEH

B S R 3 — A BB AT RE SR AT 3R A R R R RB € i ik Bk R A 2, BT AEAE (TR 7
EHR— A RBLWEREAREAZREN, MERE EAMTR&EN, RiFSTE R
R Z RS HaE . 20h, PR AT AR B A M | A — M8 N R IR Th R A
o ENFIT, WRBENHE A5 fp REUCECK B T

int next(int n)
{

return n + 1:;
1

B2 A0 LU T AR AP R R —Fh{E fp #5819 next R
fo FERITEME R R EF

fp - &next;
fp = next;

HKeiplh, WEF— int BEHTR I, BB HKAM next BBLAGE i n—, FILL
AT EREF TP MR — R

¢ T HEE R ESH
(*fp) {1}:
fpii};

BEERIAIME, MBREINIST 1R, BELEZIMERUA—TMERFRAZE, RiFS
&Y EH RS ZEEE LR TR BB, ATEL, 7E §6.2.2 i write_analysis B3
d, BAITESE SR

i

i
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double analysis{const vector«<Student_ info=&}
Al LAZE Hh B R
doubhle (*analysis) (const vector<Student_info>&)

B, X—HEN T REIEZEEEIAS AEIT. MRARINTAE —EREZER 418 R
e RS, HREEAMERLE wite_analysis BB —FF, AL BAH S R
BE — A iREl . — PP R R R R T typedef £ X analysis_fp H- -G ERIIEFH
RFIRA A

t ypedet deouble {*analysis_fp} lconst vector<Student_infoz&);:

SR 5 N LA iR S AR R A T B e B
/{ get_analysie_ptr BEHBEEMHE L —AMERA analysis KR

analyeis fp get_analysis ptri):

WMEAEO S s

double {*get_analysis_ptri{}} (const vector«<Student_infox& );

REBBRTKT . GRE, WRIEA get_analysis prQF I, HFABZIIAER, Ho4iR
B3 R — 8 B % double K%Y, LL— const vector<Student_info>& BBV TH B
Fd . BEp R, BE—AIER BRI NREEEFRETR DL EEBRIERETR
IAAEF RN ZEE, FF7E § AL PIXEEHHE SR AR

e RIS R HES BERNER. A6, THSHAEREED find_if
oR) BT LIRS

template<class In, class Pred:
In find if{In begin, Tn end, Fred f}

{
while (begin - end && !T{*begin))

++bhegin;
return begin:

}
FEEBIE, 7 fCbeginBE —MHEXMER . Pred TTLARMEMAR. RERF A
R, XU T

bool 1z negativelint )

{

recurn o o< 0;

¥
i LB find_if FEATE v B0 vector<int>H A AR H - AERMTTE:



EH A Gl B BAERH 183

vector<int=::igerator 1 = [ind_i1f{v.hegin(), v.end(), is_negativc};

A0 LUK &is_negative B RY is_negative, El N8R4 B4 R P2 F A TS ) e 3R
REt. K0k, 7F find_if R IR PR LU CO(*beg) B R f(*beg), B MR IERRH
*F R B E B B SRR R B IR AT R B R

10.1.3 4

WAEARK—F, BEEEZLBEN —BomARIFEENAE. 3MEHTUEES
LA ERBE S, B—PNERZA-- I TE. Cr+HBEEREE TEN N FER
FHEHRRE, X —BRFH, ARG IRRE P A S R Sh A M i Bl R

K GBAAAR RS, BIUBERAEENRATR. BAIETEENE, BHKT size_type
XA BATER, FULERAARREREHZ D EENRA BB R T . iz
(R, TE<cstddef>L AR ENT — M EHIBEFIHEMY size_t. size_t #HE NWEFF5IE,
TR TS, Hik, RATAILL, 2R size_t TR —PEABIRD,
B ERRTBRANEH size_type KT RBREFI KD —H.

Flgn, —A T4 LA R AT Ll T

doubhle coordsii];

0 R Pk R A 2 ) B A MR RS B (R T R AR, AR A R T LA =L B —F
EEFHIE X

conel size t WDRim = 3;
double coords[NDim];

VW EN S EYS, NDim 858 BERIPAEHEREER (K29 const size_t ¥ NDim #7145
oy — A8, U E NDim SRME W LR R A = AR LEEE B 3 K 5.

TR BATIAE X — 84, A 5E 2 BHE —TRENXRE: RERINGEAZ
ey —AMEE, FARE LR RIRmEAYE TERNEL, 8352, BAARET T Z8AN
k. BAIERE X coords Jg— 54, Fibl coords SREAH T HAI H m E M. R HAM
KRl g3eE— R, RATATLUA*EMART coords FHESIH, LIV RERAHRERNT R, BATF
[ 35 5]

*roords = 1.5;

$E1E 1.5 B coords K HETE.

10.1.4 IBHERA

IRAERRATIIEAS T il 52 SO, NS TR AL B JT R Ot o IR 4 B P O LA T
FIB? RAVZIMT VSN EANBATRIE? EHZ—FZ §10.1 FRATEL P st AL
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B CPHEIAGEE, SESVIMIE. R — P RETIEERIRAES . HIX— BT DL A
RIFE—DEEMT: MR pEmBATFHE mPTE, B2 (p+n) BAPE (men) PRE,
(p-n> 5B (m-n) PoE, B, RBLAEESE (men) FAIE (ma) MuE.

MR FEEIYE, REBE), coords AN E TEEMINEFEN O, BEHELER
BAME 0 S5 uE, B4 coord+l TR coords AP | SoF (WA TEBTKLA
TLE) FHhik, coords+2 /ARFE 2 S E (L corrds BEAT MBS —-T0E) Kbt

R4 coords+3 B ANE? 1IXMEFE/R coords BEHFHIE “3” S oEMNHME, AT RIXF
IR “37 SLEHAFE.

AL LW, coords+3 #E- ~MEEMPIES, RECH AR coords ¥ F KT —
P& BT vector M string XL, H—1TFH n MNMLEMBANE TR 0 B
Fi—AFr bk, ZHHEASS EEE PR AR, HR B BERN. X T5 p HXERH=
ARIEA p ptn H pn, BMEENITEETREEEEANEERE, AEMHBEFRN, R
ARG 2.

EAFTF, BT coords FHAREFIF—RES, BINITURSWF R

vector-double= wv;
copy lecooards, coords + NDim, back_inserter(v)};

HIXE, NDim Bl —4#, SEER IS —MEEMD. £X ~HEP, coords + NDim
A mBAATREMGE, EAMMEBEEBNERS IR, HERERW, HiZitfEAE—
SRR copy B & 7= 4 A0 W) 3.

HHF— BT, BATEHARMEREEEL —PMREXINSR, ¥ coords TTERIFEH
iR — T NEeE v, BFESNT:

vector=doubles vi{coords, coords + NDim);

BriEd, BiRa B— 1 RE o M EREE, v 2T RE, T1EBRIIEIEREERE
SBRAE a BT E L. WA, TEAEFMEIEH vbeginQR vend() AE HHRHE FE R LAY,
H 3 v FonERHL S, BAIEEH a fl a+n REESE, DUERRXEEENBR aITE k.

IR p Hl g BRI E — AT LERNIES, HLp-qB—1EEH, ERr-pHqh
R TREERAPHIEE. SEERTME, p-qREXHRTE - +qFTp. BN
p-q BERFE, BTLUER— 1A S A SRR, ZAR 2B A (int HE 2 K BB (long)
BRTRZSENE, BTCATFERRHEEPIRMEE T — A X8 ptrdiff_t RERIBN 2B, B size_t —
B, ptrdiff_t B TE <cstddef>k A HE X .

RAI7E § 8.27 FhF B, AR A -~ 4~ 28 8 1 TR AE R ATV R R A VT 28U,
YT ¥R AT R A AESEAT T ERE I O R AR .. BmiEiE, B a R — o mERNYA, A4 a
+iRFE OSisnWARENN, WBREEOISi<n (AEFIFT n RIEH Fla+iA
e EA PR —TE.
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10.1.5 Fo5)j

£ § 101 9, A HRBIREE B A MBI R R088 . BATE BIBENL REAR—FE, &
fl1 (8%t) MIEFRIIKIIRE. FHEBIRAE, WRIEH p ER—BATHE m T
F RapmFARHATHE m+ n MRERG—FEARREF ZoER ML, MEZT
EXE,

[B{Z—TF, 7E §10.13 FERAIATEKENZ PAF ZBEE TEN ML, X—FEmtE—§B
PRI T pinlfIF LR, WR a BR— KM, B4 anEERHAMNSE n N E. HEB,
WHRp B—NEEM o B—PBH, A pnlES5*p + n)ZH.

ERXZHREFEST, E5|BRLATLOMAEN R EMEE. ME Co+d, ESF|
HAREAR— N EBEREE. FHDIMiR, R3IHLaS THHESL SIREXEMEE DR
TR FE A RENL U FEAEEE X iR fEIX AN BEEE.

10.1.6 EAHKIBIK

AR - MBEERASM, XEREERMEMER(TREEFRN, B, RNTUBERE
B B4 PR T EBATARE . A, AR )R ol LB A B U X%
BHERK D

Flin, WRPBNES--BERY HTERE, BIARESEMERNAFTELR. —F
oJ{TRIFMET T

const int month lengthz[] = {

31,28,31,30,31,30, ;7 BRI IR 7 BTG S o B
31,31,30,31,30,31

}

FixH, BINEEESNARRERSEHEIVIGME, Z5E% 1 BEABOSAHAM,
12 Hifih3E 11 8 B4y, BHFATATLAE T month-lengths[{1363k 1358 i S AR AL

FE, £% XHYH month_length BEMNFABFHEXMEH ZBAFTLOITE. AR
e & B3 e HT TR0, SR8l At B HZBAN T E M R EN KR
118 b A X TR T 1k

102 BEFHEEE

BICAEXET EBKMAER, RERNTUEBAHEFRMNAF T FLL, 7HEE
BR—FHEREE, ZEANKPEFEFBOREN—. XELHEN— I FRAEFEEH
B AL A R E I R — M2 E R (REERN0 ). Bb)EE, WRBAIEX

const char hella[]={'H’,’e","1"',"1",’0’,*"\0"}:

hat |
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2 hello AR SFR R FE “Hello” Ffr. I8, BIZXITFHBEESFHREER
AR, BEMAA ARG (XA RRED.

RMEHNFIRERNAERMA—DETER, BEAZFRBRELT, BENE, —7F
HHETRAGHNZEEE TR BFE - FHePBHE M EERTAAFHRE
W, fE<cstring>FEREEHE AN REME stden, PTUHRR—AFEHFETERE -MLUBFE
RERPEHER KD, BEFE, stulen REEREINX/MNEFHE LFFHFZINEIEFF. strlen
BB — S 7N

— R £

size_t strlen{const char* p)

{ size_L size = 0;

while { *p+a1 1= "40' )

+¥z=lze;

t

BIZ—TF, 7 §10.1.3 BRAVRE size_t B— DM EFSBAFHTR, 28K, 7JLAET
%A . swlen BHEATRE p AR BFGBAGH, BREER —TEFAL, HEAE
BXNTER, AREEFEFREREE.

A hello BRS5FRHFE “Hello” Fi,

string s(hello);

EEREARENT —4 s B8, ZEEBETFRSH “Hello” B—1EMEF: B &
ATE DA B AR B A — D F AT, BT T RIS i Fagias)

string s{hello, hello + strlen{hello)};

TEIXE, AVEEA hello AR RMAENIEM hello FAFTEMA B, 10
hello+strien(hello)} B F8 M Z FE RO TS, XANTEHFMT hello EH R0 FFH LA, BEF
BRI ER . EhTeH RIS, UM AN RWE T H TS, W
SRAE §6.1.1 TFEHEE, ERRBRIMBFHMERBEER —DHHENS. ZZHAT
BT, S—AMEAREENENEENENFERPNANE —MER, TH - T&AERER
BE N FHARERNFEH.

10.3 AL RIBFIEA

7E § 102 BAMRB— D F R RE BT AR — M, B ERER T —~PMAEFRHNE
RSN RO RN 7 §10.16 PRIBHENK—FFIFEHFHRE T HEXERS
— A, FIXFOT SR S ST R AT AL . I IR BRI AT LAEE), BATATEUH —
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FRRIRI 1 BB W BRI -~ T2 e et 8.
FEX SRR BRATT LU E A — A T4, B R RN B4 8ORSHE R TR rsiEEt
T B AL SR
MESHAKT 97 94 90 87 8 80 77 74 70 60 0O
ML FRIESHAS A+ A A- B+ B B- C+ C C- D F
TEE - 1TEHER:

string letbter_grade (double grade)
{
/7 A RE R R
slalLlc const double numbers[] = {
G7,94,%0,87,84,80,7%7,74,70,60,0
b

/o TFEERERE R
gstatic const char* const lettersil= |
H!E'.L+"|-".P.L”;IIR_";"B‘F","E“;“E_";HC"'HIHCN;"C ";HD":"F"

b

/7 REEE AT R A B
/¢ FUBEATLERBIA N

static const size L ngrades = sizeof (numbers) / sizeof{*numbers};

/7 AR S B RS 18 BIAH M B T BE RS
for (gize t 1 = 0; 1 = ngrades; +41) {
if {grade >= numbers[i])
return letters[ii;

}

return "PLPW?";

}

F numbers FI5E X BT %@ F static, 7ERITE § 6.1.3 PRATIAS static F{ERSETE S
g, L ERERET, satic XBFHMFE S FEERAMER letters 5 numbers 847 37 L8
AT — R WRREE static X4 T, REBHMEBKHARZIHRNMEAZAHET KX
Wi, BRRXSHEBEENIITER. RARIIMEATEEXARE, FARSEHEAT
BB HEET N, BEERM, RAO1A LR ST — R mtt.

letters B —XBHEA, THEITERRBR—EBRFHNESS. ERE, F1M8
$tAERm S BRSAN NN TR0 RT T BINE T

7 ngrades BIE XFBRATIIANT —MHFRBE, sizeof, BHFARIKA numbers A KITT
EAY, XERIBALEOHTFREERT. WR ¢ B—NEREN, B4 sizeof (e EH
—A size t 1, SRR e BB S G P L LAFT. X—IELRTREXETIEHLE,
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AAFEHITABUBACHEIEER, s M BB MNEE AR PN,

sizeof iZ & iR Al (¥ EH LI (bytes) NBALY, IXRTERMIFAAMERL, BMEBRETIR
ARMAERER. XTFEHHE -TUHFEHNRZ - FENVES /ML bit), BMHNREDSH
—AFEH, —AFFF (char) TERIEHF SAH—TFHEE.

Lk, BA ] R RABMIEZE numbers A FH L/ PUE, WHFARLESH T 2LFETH
2. ki, BAMEEANBHAKKPERLUE R SARNZE KA. BiZ—TF, 7 §10.1.3
HA18 23], numbers &34, *numbers REHM —ALE. WX REHS A
M TE, MRX—SHXEFEATTAEENEYL. BRRAAFELETELE —HFX, il
RBEER— SR sizeof *numbers)E{ & numbers 20 PAE— R RN, B sizeof(numbers)
/ sizeof(*numbers)k /& Z &4 T E ML

— B TSRS F RSN NBERE, & T RANEFZ S0 BN TERE T4
Ay . BAT I FFZE numbers R 7CEF R, HBI AW grade BIRATREFTHPH- T TE.
2 A117E numbers IR B T HINVA TE, RIVEEIELE letters PN LE. XPTERLE -
Af55t, (EHRIEWRIZE § 102 PEK, iz LUER LB R EERFS.

R RIS HRB —-& &N RS, XEREHRUEARNBE M ARTRNS
Bmg, XrEEFER —INTRXMFEFRS. ERFAEPEHRFHL “\7 X2RN
C++FEF PR AT FEE SR IRE N RS CET X —AERF § A2.14 PREFHEED.
FrOERX B, RATLHAH “NMN” TR “177.

10.4 main RETHEE

AR BN DA I T e 5 TR T/ R, THERUFIM [ main R LIRS
. WBRBERE, ALHEMNEERSHFRM—FEERKN main BEALE—NEELAFH
HESH. R min AR EEHEHSENE, BAeRAEHETSE, B God 2%
5 AMgu TR IsH 28 RN, main RESHATUEEUMEMZT
i, AERER—HESIRIEXHE NS arge M argv. argv RIBE— MR BHE LR
Mk dest, BA PR TERBRE N FEH RSN, arge MER argy TR EE T KR
ANV, argy BUARIBTCE DR main BMECGRIFEIEFA, Fibl arge EEDE 1. RS
SEHE, XESH AR EAESNIL P uR R

THEME TEFAMMHEREZENSE, WRDERE, £ TSRRSTEATHR L
SR E:

int main{int argc, char** argv)
{
/ MBRE8RK, BaBeilBrtk
if flargc = 1} {
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int i; /1 For BFRSMAIFHER 1. RARMNE/AERLOERFAE
for (i = 1; 1 =« argc-1; ++1i) /i MYETEE 1T EEE
/1 BRIR AR IT
coul << argv[i] << " " /i argv(i]E—TFESFTEH char*

cout =< argv[i] << endl; /W BE—T2 2REndETR
t

return O

r

AT RE, BE—ATRIT O, BRI S 2 say, T4 MBI
R LRI DT s

say Hello, world

BAVKAAR T B &R

Hello, world

FEX —SE R, arge BT 3, T argv P RI= MR L EB 4 A I8 A say " “Hello, "5 world”
CAFEHTHMEER. KT agy BRI REWT:

argv s | a \0
#’H#Hér Y
= e
= H e 1 1 0 \ 0
--_-1-""‘-.
=l wl|lo|r|1|ajro

10.56 XHiEE

A 35 o YRR A S ) R R A cin D cout SREEATHN S HH R 1E . E % BU R R R T B R U 1)
EATORE, AT AR E ST R R . 7 Co+ P RET EMITRBTICHRE, &
3 AT L A A~ X7 T B A

10.5.1 {RERSIRA

T AEFEH, SHBAEEEEAN, EEFERET MFRERERY . X WS
VHE PSRRI TS, S ERRYERER I AFHEE, R— AT - MFEF AR
HEH.
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ATHEXFRESH AT RAR S S, & C++ERRTRMERAMIBELS, &
SE N TRBERIRE. SMERAES SHElERHREe LN &, BEEERENEETRBEATE
T R SR e .

F C++#E/FH, 1A cerr & H clog RHTHFEH AR, IR MIHRABREEY
H—F, RodefiedBEnisgEZzR GER 11,

IFERZFE—F, clog iR TARAZK. Fi, clog fit5 cout FH —FEIEE PRt
T EFEEIRER, TR A EISH SN . 1 cer HAERD B B R E S
X LMRIF R E—RARE, AR BRERER. Eik, GRFEERNRREREFE, #X
BFEH cors MBREATEHX —ITEEEROE, HAZIERFFH clog.

10.5.2 B THARDNGE

PR SE R SRR A TR G SO R, BT REAR SO0 K. Hlim, — MR RE
EET—A CH+RFR IS ZH P HES RS RBRE, THeEH R —FE
SRR 89 X HR g, BB e o) R LA

Hit, C+inEERRT A ASERN ST RS AR ENRZREE N R
R B B AR AR AL B — A S B SO SRR 2B 4 B BN EE- — ifstream F ofstream REFIRT .
X CERELESEHTELLERNBE. LI, R415 DI7EERBES AN H R istream
5 ostream IR ST B4 TEARVEE B A ¥ ifstream 5 ofstream BEAT HoAl 052 X WE

EIEMRERREEE. 8 BEERIHLER, FOURGFTL—ITEY, BEH 13
R4, EERTUBRCE FEFRAERE R | ifsream B HERRIHRIE 3L istream 1) —%4, 17 ofstream
£ ostream [7—Fr. Rk, BATATLAZEAF T FEE istream KU 7 (F ) ifstream, E£17 % & ostream
G375 4 F ofsream. XL R E SUAT LLTE 3L 30 44 <fstream> T 2.5 .

7552 L —A ifstream FEIFT B H —4 ofstream HEIRTH HIHT R, TRESERBH—D
string KBB4y, B, CHERBHRHAR A sting REXNE, TWE— TR
DI A BT RN nEMIEH . FARX-EREFERSHEHN. B -1TEEE
0Kl 2 33 75 2 AT LU IS P ) 308 A ——%6 B FERSRF M T MK T string 288945 4. 8 "1 HEH
B—AFHRERE. #A—HENHBE snng KERFLE, TEE=1EHE, UK
Fy AR R4 R DMERF E R T SERENS A -—H Bz BN, —
B SRR e R AERE T AR, 8 2B RN % — A E
BRI - MRS RS RN REA SRR E 2.

TEXAMIFE—AELR in FIXEEEEIR—A 4% out BIXHEF &

int mainl}

{
ifgtream infile(*in*};
ofstream cutfile{*out¥);
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string s;

while {getline{infile, s))
outfile << 5 << endl:
return {J:;

}

FTEMEFERETENRERE —MERTEFERNEAN S 2RI X —HE.
MEAEECHBEIN— TN EREE R, PRV MERIE G B ETFE sting BRI
TEB, REMHEH c_sr AR GRRBITRE §12.6 HED. 2B4EHF, WF file B—4
string B B, CE T BINERMICHROHSR, RL2BIMT LG —4 ifstream W R KT
A, ENRENT

ifstream 1nfile(file.c stri));

el E— T, XELGH —MEF, SEFITRER— 8L, BEEHIFICHT
FI 302 7E main BISHBRLT .

int maini{int argo,char **argv)
{
int faill count - 0;
/4 XA B i S0
for (int 1 = 1; i = argc; ++1} {
ifstream infargv[ill;
£/ MMBCHFE, WEBSHEAR, SHER—MRER
if fim)y {
string s8;
while (getline{in, g}
CoUut << 8 =< endl;

} oelse {
cerr =< "canpnct open file" << argv[i] << endl;

++fail count;
}

}
return fail_count;

}

RN main BB GEXRNAAER §10.4), BAFLER—1 ifstream X HRKIXK
RN BXRAER false BT (HELR LR AT, BRERTREITAERMRED, #
PR cerr B4R SR, MG R — B RE R B HBULKRE R R BE P R Ty @I T ifstream
R, BLACBERZECHAREN s, BRAE—TAHE RARRAEZETEIRENGH
wWEH .

YTEFESR BT ES RGA, FRNREEERERMBISCEN L —BoR3, REIEANF
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For iR El, X B R RBAT USSR AT A main BREER0 PFIE ) U

10.6 =MA=FESEHZE

FE45RLE, BNEE REEPIMARKNAFTRAE, ALRAIBEEH SN EA18AT
FHPPE. B--PHER BT RRNE, IMTEEERBZERKFE—E: —TREZE
RABFRITEIZERE XHNEA DREAFITEATEE, I8 IRTRNE XHRRE
R, ZEESHBATAIIBER.

24— AR SR MR EBRRUG, TR R ERIR SRR L. BIFATINAEE
& XM R IR . Bm:

[/ B AT

/A REOT - - B TS A W

int* invalid pointeri}
1
inc x;

return &X;: S B!

}

GRBURE—A RS R x kbt HRERR, ERFOEBKEER, EXTRHER x
KRB R L, x BT SRR RERR. &x QIBKIEHAERTHN, BERED
HEBRFIXAEE, BARRPEEE — N ARATTEE. FHE, CHIITRIRHRA &R
XA R R AR ERAR EE.

R EEAEEAER x foddt, R R - RFESRCTE, 1B x U ABES
ARNFHEER:

/) IRRBEE B
int* pointer_to_staticl]

1

static int x;
return &x;
I

EIHE x 45 ¥ A (static) R T LSRRI QBT . RN ABER R XHELEN
AR Z RS B x, ARG EBAT—RITERMIT - RN Foll, ZEHEE
R iR S FAHAEEASERN . AR —ABSRENMtEAERHRT: R
ERF EAEBT IR RRT RN, DRUREFEREXAAHEBT .

T, AN AGAERENEY, FAERN —TEE— M ESERNRH R
B E g [ — AR s feE ! RRBNEE X —4R%, BRI RN, #ikE—
AT R NF N R ER, B R - HFEERRINAEAEFTREE A TEHXTHE,



TN AR RIS 193

A0 LA HIZIER AN T, BRTHTEPBRITERS] new 1 delete XD KEEF.
10.6.1 A—THRHDEBRAS

WRTRE-THNEHER, A new TREER —4 TREHRIEANT, ZES
e A o o i, FBFE—MEREZEFHITATFRNS (BNREZERB S K8
o BATH new T(args)EHEMAIGHAIERA T LAGERM T — M9 ENE. HNE-HEFEH
ZERFERBHRITT delete p 1BH], HA p 4 new BRPFIREIF—A-T84. T H delete
W~ iEsE, XA U — D new IEUIRANFERNER, RER T
R — A FIR T DFHATHMRLE.

g — T

int* p = new int{42};

FAEAIA— ML E int 2R R BN, BEN BRI 42, IHF p I8EHTRERIE
%1%, AT LAZE T 095 R SR A B A

++ *p; J /o REFT 43

PATIZEATS p BEK 43, ERINASZENEE, RI)ATLUAHAT

delete o

BIEATHp W B A A SRR R, p B2 — T RIRE, BRIV T HHIE
W45 e 28 p BE A HAE.

RS —AFT, BOE UG- - RE, A—D int REEN RS TENT, MEHIT
VIR IR Bl— N 5 B S TRET -

int* pointer_to_dynamic{)

{

return new int (o) ;

)
AR RERAH— R, BT U —ME AN HERREN R

106.2 A—THRADSKERANTF

METE ~MHREE, Wn & P3RARE, H2 new TIFQHI—T n A T LR
SBA SN, HRRE - MEmA TR RiEs GRIRHRI T, S0 R
WRUAEK, BRERERE T 2A8RHEMNERAXRRERBERIRATEAT, B4
FHEE TN HTHEL. MR T R—1%, BBt NEN TERSEIT R EHIE R
AT

WE T 2P AENKE, RAEVNRLGIEFERREERN: £ K2, 0EX
ER AR, TARBRGLILET, 258, 4P n P AERIE— P TEES
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BWYEAL, Xk —SmEiTR e . 8 0 ShRIESESI3 S AR EHE SR
RERE MR BEHE, ok hidEFERE. M EEABHAGSETEAGEHR{RE
LA new T

— Bk, — MEHERESF P ILE, (B R AR new TinlEN — MU S REH 75T,
WHRnEAT, BLAERAPTHARSEMTE. REZHEMIT, new REEIEE—ME
METTERRE—RABHARERRE LE. FLL new BFHNSER —MEREALE
X W off-the-end ¥&8%F, AT LIEEERN delete[ |SEMH . FAlm ] LU SRS A — 1
fem (MBS BILEMNIgE.

EREA AR AR RR R A T RV HIX AR E n ST FRDEEHRAT

T* p = new T[nht;
vector=T= vi{p, p + njl:
deletel] p;

R n T30 p A EATE, BX— B ITREEAE EENEpHp+n
B A e bedr — R R SRS . — S, MEWHE o R, B 0 FTFNRXEEF
REEE R ZELT, XX TRESTIREE — MR E.-

BEEALXNMITD delete[[EH, PRSEXBRUAATISH, BHFRAEBRED
¥ SN TR, TIARERRH S -DMaBERRE. — M —ER new12 B T RTF,
WAL ZNEH —HEVHE AT EARETHHATT delete[] p EH (KT p 52 new[]
EABRFEIRRE T — A E )., EEAEZ R, REREHRRBTZENEREAE T e
LE.

e —A £, XIE DB, FREER —MER- N TEREER TR (Fim
B RSrE) ek, MEdTRE A TE (ABEEENETR Rk
gk ch, RIGREE X ARG B T ERTRE .

rhar* dupticate_chars({const char* pl

{

/1 HREBHRESR, CHEAHZEFRME LN

cize t length = strlenip}l + 1;
char* result = new char{lengthl;

/7 REIBES B AFET RN E LR

copyip, p + length, result);
return result;
¥

@7~ - F, 7£§10.2 PRATEL, strlen RECR E— AN FHEREATHFR T,
BASEHANBENBRANFIHTE. ERM, ROV strlen RBIFIED 1 EAF A
BEREIN, REBASAIATE. BEYHEERENE, RITTTEA copy RIT p FRMHIE
4 P B 28 E 513 result $8 RIS BRI AR . B length FoREBAE K EFHFBHAEK
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BERMTFR, FrLUAH copy BRERT LALITREIN A7 N T4

10.7 NG
et B R S gy BEAL VT i A ER . #ldn
p=4&s fii p ¥819) s.
*p=s2 X p [RjE G FHE— B RMERES p IE X 2.

vector<string> (*sp)(const string&) = split;
& sp B X A& —A 51 split BRERTER Bdrét.

int nums| 1001;

I nums XK -MNEE 100 DMEETENEA.
int* bn = nums;
1 bn & X A—R i nums A BT ERTERE.

int* en = nums + 100;

B en 7 X IR H nums BESERAE S — MU E B EAES

Pektuf L iS -~ R AN R, Ay LR BN RENTEREE, RERN TR 3

~AjaEtdemE-— A RN, CRVE R 8k R R R R

¥R C++ BWRARBEERNHAR, CHREREER . CH+IBBEHATEAH B
B A mBAE T B, M FRERER N SERERN TR, NHAIRSIKE
Y RARE FEE R M TEE - EE a MEH--NES n, HH alnlH*a@ + nEH -
R a B— BT o Ao ENEH, BAXKEaamBRET a PETETE-

— A8 ] DA B R T PTG 4L

string daysll={'Mon", "Tues". "wed", "Thu", "Fri", "Sat's "Sun'};

ZEA AT SRR BRI AL KT F B A S B days BYKA.

L#HB (main Bl) WLUERATENSH. B—ASKRE-MER Gnt) B, =EE
BHE-ANSRPEET E2OMEREA, FoNERNERE chare, FH IR E SR T
ﬁﬁﬁ%lﬁ:

char* argvi{]:

R chars*=REMR, Al MiEs RESEFIR T HIE A R EEH.

WMA/RH: _
cerr AR R . AN A M
clog EERTE, TERTREAEBRE. BiHBAZ.

ifstream(cp) BB, COEAZASIE SR char* cp. ST istream #R1E.
ofstream(cp) L, 04 SE XK char® cp. 3CHF ostream 315
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A4 DU IR Sk S0 <ifstream>HH 485 3

PIf#5r I :

new T H— T ABINEFEAF, NHHTRAYAL, BE—MeEEHE
X EHIFRE.

new T(args)  A—4 T RERANESEAF, A args ZEHEHBTHHN, BE—1
18 W ZH BN BRI TR

delete p MIRFEE p PR RIFBEREXAR (p) SHAFZR. BEXRZzdaH

BN EIE SR NI E,
new T[n] (—NEAF o T EREA AL AT FRIFEXT AT BOAI A, BBE
M ERE T 28, RA— M RRA¥EETRIIEE.
deletef] p MIERFeEE p fa M BA TR R FRREA S AR FETR. 385 p 44
BIN—NESEAFEHANETE.
I8
10-0 ¥, BiITFERAEERNHE.
10-1 EE §9.6 MIFEMRGHFEF, ERERT RS
10-2 EE §8.1.1 ) median B¥. F2 0] LT mEEE C++ B KA FH A,
ZERHERTT AR EAT M ERERFFLS.
10-3 E—PPRRFEFERAFR 4 5 8 median B3 . T B median R A SR ER
R BTG E F)5E B IR .
10-4 5 -2 A — A CUIFHE suings R5EE.
10-5 2y L& String_list KBS — X )%k 4C 38
10-6 B TER FHEKE, BT split RFICLE BB AT String_list £,
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7€ SR B R 7Y

AFIFER, BIVENTEXFRERBEERAESERE. HEEHRBRSHK Swdent_info
KYRHRSAHARZA, FERBRNFTEIETEX Student_info X FHATH B MEUAKHRZ
RN Mt 4. ERFEFRENITUESR, BREE 9 FEHTIHRRA RIS K5
{3 R PT LA X B KX AT A AT B AE DS BRIVEIFU R, T IEiaE—
ARBFFRIERA IR, HEFORETRIMEEREH 8.

FAENENELEHABWMES, fFUEXERINECH 1 EDT m BRI INEEA]
FHT SRS — R O T ibEE RGE T E MTIRER R, BATFR NI T
BHRBRHBEALT . FBOARRGEIMEETNRBERSHEAR, H 7 #RS5EREORENE, B
i3S RIS Vec. BLARBNTAIE Z BT B IR Vee BT WEMRER
FIiRfE L, HRMRET —EE M SRR BRI TR T RIINER . FRB(EX
SRENRBEE KRG, HREREE NMIEHIZATE 6. BENHERRE.

1.1 Vec %

#E TR — A RIORHR, Bk BT ER R BR M AR B O . WA E
C1f—Fhig B R — F XM R 6 2 RN S HERREH LN, BRRAE
Vec KA B SC BRI S AR R I B2 IR ShBe, FTTAEALRRATANTSUIL 2 (0 1 B
A F-F -

// BE—vecior
vactor<Student infox vs: ii — =R vector

vectoredoubles v{100); Jf — 1B 100 PMILEN vector

/3R vector FRKERFIH T

vector<Student_info>::const_trerator b, e;

vector=Student_info=::size_tvpe 1 = 0;

/7 M aize BBEESIMAHAE vector BHRIICE
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for (1 = 0; 1 !'= wa.g1ze{l; ++1})

cout <= vs(1].namef(};

s/ REFRAFH - MR EHERAE SRR — T EREB P T EARE

o= va.begin{); e = vs.,endf():

288, FEEREAREERERAHD T FFHES vector B TBI— NS ThEET 2, BREIZE
ML~ NER ISR, BT B T LR (vector) B #hdE DR BHNEA T,

11.2 S2I] Vec 3%

—E#f%E T BT Vec BRPEIMMRERE, BATT —BHZEBRBENASH Vec 2K,

BNMNMEAT B, ZE MEEFHRE. BIFEWLHPH Vee ZERP 1 JLFA
FIERIR AR R . 7 §8.1.1 PHBNATREMBRETGRFEERTX, EBRERMNET
—AER R, FFRIRMER A RAEARIRE R B LA R A, K l, RATERA B X —
MERE S, REWERENSEAZMERERER —FIARRZE. RNLFE 244 AHidiX
Fr2HY, 40 vector. list F1 map %F.

P E R R BN, BARE MR, TR, ZXTRE—MEER, EFHT
ek X PR ER BN RESE

template =class T= class Vec!
public:

IR =

private:
¢ HHL

I

FHERARIEAEE Vee B—MRAE—AMRESE T HOBBEKE. RIADKREN 1, B
R LA AL (public) 5RF (private) B#S, HATFoMRAFREMEOMTRE .

THEHEZRBHHBLE, RITEEFEM ARIE? RATTAEFTELTRRRAT Vec WEHE
TE, FTURMDAMEZE vec BT RTBRETE LR, BR, —MFHRERDSE
SERIEA SR E AN Ve THITTE

B2 BRATHEAE Ve PRI XM AR L RNE? FATEIZD KT E I begin. end
Fil size SR MATHRE, FTLl Vec PERFHTEMUE, FIURGEBHELIRTRANEE.
AR EAEAR RS RIN RER, BABITUARPEEH B EEN R =K. B
. TR E SR RANE TR AR T EARLIRS, RETERBAN IR, E1EM
iR e KB T EATR:
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Ver

data| — Vec MREKITE
limit —-_M JJ

B, BATETLIE Vee B —BHUHWTF:

template =class T» class Vec{
public:
I 3s
private:
T* data; /) vec FHIHE
T* limit:; // Vec FRIFITE

b

XAHKE B Vec 2 MERAER, ©HE—PRESY. AXRENERT, RITH
F TR T, £ T RRMNHE, KFERSHERAPEER— Vec FFHMRIRHISEORNE
T. Flan=mRNS

Veoccints v;

FImHE, ZENSHEFRFERFL— Vec RN EKRE, FiZMAR, AR T Mgk
B int. PiERAERNABEAS THRERYEEEH int 5. Bk, BRFE data 5 limit
s R AR T RUSH T, BN ERREGRET vec Lkt S AIARL.

EREDFE - Ve MENEHMRAWHE TR —HRMNEERITBEE D
Vec<int>, B4 data 5 limit YRR E TR T . BAME Vec FIX— LA im*KAH]. R
i, TREAER Veccstring>, WIFRHA Y Vee IR — TARIRES, XBHME T HEE
¥ string, AARVHE, data 5 limit 2RI B R string* .

11.2.1 RNEFDE

% A1 E AR ESTRAF ( §10.6.2), FiCAIRATTRER EH new Tinj A Vec 8=
A, Hn ARNERESEAGERNERE . ELELME, new T MUFRAFZE. &
2547 T MIFE R BRI TR AEN. WEBIITEMSH new T[], L LHHL
—AER, REET BERIANIHEFREN AR Vec<T>, MARHER R BREH XA
MR, FRRNEBNREERIFEE PR RES, FURIIFELE Ve B RETEA
Bl .

e B Merh R 4L T — AN RSB, ERESRAI IR T EAERERE. nRHEEA
KAJ LA R new I delete, BT LIFAHERINNER, FFXPERITTLLFIFIEE
R HEFILEAL IR TESSIA] (raw memory), RJE GREIL—MFHREIEER) ERA REF LIS -
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BIMTEERERITEABAS S HRBCRARNEEBNTE, FEREHENRIBI RN
. RAREZLRBOELTE, BITBENRTRK Vee 2. Bl FRIX L RE, WRILER
T EMINSREEEFNTH, BAETBEAINEE, BOHERE A 8Tt 4.

1 T B S B R R BR B B AT 1R D private SEREA N —F . EMEI1AFTEFENN
AT N ERB AR, LLEVSHATRBRRFAE Vec THRITE. Fit, QR FHRE
EIRET data 5 limit, HERENFEERRTLIXE R ARIBR THHE. Vec ZEHH public
%7 PR 3 P SRAEEY data 5 limit, (HEABERTENHE.

2 — A AFNRR R E M A R GO — TR Vee X &R — XK FEMNEE data
Fl limit FIED, Vec AR ERASBE T FEMATEBRECEHIZ . BRI
AT LUK TAE A I T AR — 3 A AR A P IR D, 55— i A T SE B A Y

7F 11.5 9558 203 TRA IR LRt anf B ARSI 2 T A K% (utility functiond.

11.2.2 SR

BAVME, 7E Vec BPRMNFEE XA MEERE.

Vaccstudent_infos= vs: // BLARIHIEEE
Vecedoubles va{l100); /RN EREEEAR

AN AR RBE—DHEEHB ZRBERE, BT —MKRISR, TFa — MR E
5%, HREREBDHIEEESHHL N ZER—NEH. XIMEEBRRSRE—PRNE
¥t R 2R, THRBINBESH SRS IIXE = MR-

FEHEREAE - HAM B, RERENSEERTGEL. T Vec PRIXS,
BATES data 5 limit HTWEE. XEFES Vec FHAGESRAFEMEHESME V146
B, ERAGERSED, BAEBIR—AFE Vee, FHURTFESRTAER. XFH K
NEFFHERYE, RENZSEAERBNMNSARATESENR .. EH P ES B AN
FIAS VRO T VIR E, AT LUB XA VIEE N8 T M n iR R EVHGE. mRA ARG H
—A KNS, MABIEEH T HEAAERECRRBECENVIEE. RE, WRIB8E
Bk, HWAESEERE. B data 5 imit BB U EHXKOAFE SR, REVHES
P rE R BT

template<class T= class Vec
public:
Vec() { createl}; }
cxplicit Vec{size_type n, const T& val=T{}} { create(n,val):}
[/ KA REED
private:
T* data;
T* limit;
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BRAMEREAT S, EEEFET Vec BXUNE (BRERBEFEMNTE), RE
LA create LR B BRI, create BB ERNLNBERERELIHEHZ —. A
H create EREGREI)S, data 5 limit BEHHEERF.

T A ME R T RV B — P F R T explicit, THEHIEHT - MIERMEH.
B, BMEOEXAEREEMSHATE. FBATCHEH IBUANER (§73) F
HE-ASH. BB REEL P X THERE, — A size_t BT R
B8, B-PMIEBHEIEH—" size_t BEE— const T&RER PR . EHARERE
Te T 15038 B A — A AN B — AMES T B create B, create RHBMAE§ 115 7S, W
BREEALY A T REMN RS AESHE, A va REEEAITHPIGRE. BITHETE
KT P BRI, LR T RERAME R RO I E.
FHNEE § 95 TR EVHRIE B HH IR T . )

B ZE iR AR explicit BOE FVEHE— 35 THR. XDRBFRIERE SR RE RS
WIEHEA G E N . tRFEE A RSB E explicit 8, MakmiFRNFLER P BAMERR
EREEASAHE, FHRAREE.

Veceints vi(100); 4/ IEM. WXHGAMH vec MIEEERMEL, Bl—4 int RBBIRES K

Veceint> vi = 100; // ®i@: Bl vec KHEEEE (§11.3.3)

/T EHE i

fEdbh b Kol MR AR, RKHE explicit IEABRHERER,
BATKZE § 122 #— BT RA AR T, BRAREAE FH M5 FF I RERuk, B4 TR
ESHARRMEL—, RIIEXEIEEFSHRXAHEREGE explicit BT,

11.2.3 £2RENV

S AR VR SRR PO 1B, RATER LA P ek SRR B K, X 0T R RS %R H R A
. SRR, BRATLAANHEE (const) 53EHE (nonconst) RARBAERILI RBATAHRER
Vec B A/PRIZERIRULHRFE X (typedef ).

EARHEIE AR BIRE N T B— 184 value_type BIKE!, R B RTINS IIRE
R —ANE G, RSN T, BZEER Vec ZF A push_back BREL FIH %k
¥, Fl P ALAZhAS i i 16 vec X8R, MBRAMBEX T value_type, IRAR P AT LA
back_inserter (3X i push_back 5 value_type FERREY REM—ME Vec R/NEMETHRHE
A7 -

s g B T O ME — S PTE TR R AT s S AR B AT, ARSI T
%, THREMARFHAETS, HRE—HRBEYBENERE. BEFEASEFRES
S MR, B, BIREE - MER—EEFIRNE. EE2E LRNSTNEERR R
FIRS A, BT AR SN ANER M ERAIRFT N KRR XK RIE B — R
ASBERAREST —AY EKRE, FATUA-EEFREBARIHT IR XIS
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LR G B8R,

RGBT — B R B4 Vee BYTUEE, BTLAn] CIGH RSB FREHE R Veo 24038208 RY, BT
B RIRECEARIR 7 A BR Y data $02H . 7 §10.1 BITEIT, HBEXHIBE FSENFRUEC 21
B — R AN AR, Sel IR 2N EVE e, X SindimEa
KRB

A2 Fo At KA AREHE ? value_type IR BRMARE T. AR Ve HIRADFIHER
BHAR? ZREBEANED, size_t TREHX, Cal S TEA— M EARBEAKTENE.
OE 4k P3040 S 1268 Vee BITCE, RAIITTULA size_t 4E K Vec::size_type BIEREASH, MAE, Vec

Rl LB RN T

template <class T=> class Veo {

public:
typedef T* lterator; /7 BrhnEE4ar
rypedef const T* const_iterator: /7 e
tyvpaedef slze [ size_type; /7 Brimssr
typedef T value_tvpe; /¢ Brimwt s
vec(){ create(): 1}
explicit Vec(size_type n, const T& valeT{}}) | createi{n,val)l; 1}
/1 EifRE#ED

private:
iterator data; /¢ BEERA
iterator limit; ¢/ SERGERAT

bi
BT INASIER typedef, BALEARPEHHTHNOLY., EXPTHERRAFNEF
typedef FFBHARMEE ) AT LCGRR AR A itE, 55, MRESESE T RMITH%

R, HAhy e S E RPN,

11.24 FTS|SKN
Fi Y DR size BOERIRANI—A Vec ERIRM BB HEOANAE, FRAEFERETLIVIE Vec
I:F[ Eg]ﬁﬁ_“ji\jﬁﬁﬂ {ﬂ]ﬁﬂ!

for (i = 0; 1 != vs.sizel); ++1)
cout =< vsl[il].name{};

M T BN, size BBOVAR Vec ER—TRARE, HILRNDERE XK
Vee (5 “[1” BERHE . size R ETWEMER, BB —4 Vec::size_type
W ¥y, B Vec FHITEM. R NEIEHFZW, BIRABRTH - TERZHFT

JE ] T AR .
£ YEREEARES E UEA— A Rm REEAR LR Y. DFAERF -1 EEE,

HWAEBE, HEERBIERE.
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BEE T EEFYN, EREEFHEXEF operator FH. B EH, EIXEEFR
operator [|F1 .

BEEFRFHE (RPN mEEFTLR— el E) —ERE LR E T ZEHER L
HOASE. MRZEFRE—TRBAOAR—T AR, BARBRSHNRESZEARREE -
HE. B — e RAEREYR. o188 S REREE. WERSEAPE N — K
RE%, BLAENERESLFERAZBEERFMNSR. TR, SABHEAREERANEH
FFRAPELH IBH.

-k, EEARETE T U RS AHE, WA AR RER . BREIFEHFLHE
AR . BAPBH XA, BAA vs NRONEEFRE, HitiEifFEae
.

HAVNE, WRERE— RS, TR KU ARFETRER M Ve BN R R
B—PmE, XPMHREEE Vec:size_type. Bl FREMES R IEERERBIRERTRE.

NERMEIEEAR, AT &, BATERE B Vec IFHNTENTIH. B
XTGP EESTERAE, RSBEERT R —FTE. REERNMNPFEFREE
BlZERM vs HEEEEE, HRUNAMMAFSRUEESTIBEREF. HE, LHIHE Vec
EaTe 4 Y TR

template <class T= class Ved {
public:
typedef T* iterator:
tvpedef const T* cozsnt_lterator;
typedef size t size_type;
cypedef T value_type;
Veci{) { createf(l; 1}
explicit Vec(size_type n, const T& val=T(}} {create(n,val};}
J 1 BIRBE. LhEET
aize_type sizel) const {return limit - data;}
T& operator[]{size_type 1) {return datali];}
const T& operator({](size_type i) const {return datalil;}
private:
iterator data;
iterator limit;

¥

size TR BERFA MF D G FIGEHAEIR, B3 Vec REMBPHTENE. H£I10148E
AR AR R — A pudiff_t KEE, RREREER (DUTENRAD. EHiy
Vec 250 size BT BEDEE Vec RAXR AL, BrolTE L size F5AR A const F AR

BB AT B R I ERN T BB IFREZTEN G BT E RS
BRI LS Vee KRS o FIAEFE S . RIS HE T EITEHE, TEREFR
NEEEH Vec RMTWABE: —PRATHR (const) Vec MR, B—TRATEHS
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(nonconst) Vec X% . {IE, const RARE— 18R const BITIH, IXFHERE N THERAF
HEe &S RE Vec FIEHE, MARMEER{E. BIEE—3IHATARERR—ME, MR
XN N T S5ipERMEERF MRS EEMEN T IR R ERER LR
BT R LUARFENRB AT EETESR, AEEEREZ N X EEEITIER.

BNAETLUMEF2EAFHTER, X —AFERXS AR, BAE X EITNSHIE
B4 —RR); ISR ERE— size_type HBIFER, HE, FHPHB—MRARK,
BEXSEEARYE. BLFFE—TERPSEEMEAX K. RAREHSRAEERE,
AR R E &, FUBNIFT LR AR ER.

11.2.5 REESEHEIE

THEKTE— TEFRABALRGRA K. BINIBLHE vegin 5 end BfE, HHlRiE—A5E
(17 Vec BLRRATEE T mERRNE.

template <class T= class Vec{
public:
typedef T¥ lirerator;
typedef const T* cosnbL_iterator;
typedef size_t size_tyvpe;
typedef T value_type;
vec () { create{); }
explicit Veci{size_type n, const T& val=T{)} {create(n.val):}
Tk operator([}i{size_type 1) {return datalil;}
ronst T& operator(] (size_type i} const {return datalil:}
size type size() const {return limit - data;:?

/1 FBIRE AR AR

iterator begin{} { return data; } /7 By
conat_iterator begln{) const { return data:r } // Brigat s
iterator end{} { return limit; } /7 BT

const_lterator end() const { return limit; } /7 HIEE
private:
iterator data;
iterator limit;
¥
WA TEILIR AT begin 55 end REHBTE NMERIRA, BIE Vec BFRF R HIHAAF ]
A, TER B A IRE —A const_iterator ZSEER, ZEZRREAH F 7 RREET IR [Pl FR R
i TN e oy (R
ZF, Vec EMHELRHELTHEME, PMIEABREELF2T . EL, WEABE
BN push_back F clear BHAERTE, BAITRAAEABEHMAEFH Vec XAER
YD T B2 HE ARBAEN, B Vec K —HCRNER S L5 RBREH —E=E,
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11.3 EHIEF

AT AR S U, RHEE TS SMA R 23 LR SRR HAT
Y. BIICENETUAERNER, BERFRILFMESH . REURERN, 54
BMEREL. RIBLSBE, WRRINELT X ERE, BARBERHITELEN IR
HTE e BRHRXLeR & B iR e T R RAIFTHER . HAiREA T, XEBRNRFETRE
SBHELHBNER, REFELNHR. |

C+ BHE —TTLL A WGRIEF TR AT s BB R Z AR S . S765EH,
I X L e FRBH ANERAREXEER.

11.31 SHEERE

FTHEXA R — A S HEE DS BB B, B ARECh BT & AR R — 3
%, XHAEENTHHITRANERERE:
vector<int> vi;

double d;
d = medianivi}; st Wi EHBEAEBRS nedian A

skring line;
vector<string> words = split{line); /¢ B eplit R HAEE BB words

i, FeATH AT LLEAE B — A BRI B A — AR R, AT R R BN 2

veotor=sStudent_info> vs;
vector<Student_infos v2 = vs; /s HEIR V2

LR BRETEABANE R, &H—EA copy constructor (HINERID KM
YIS R BT . B RHE RS R, R REERSREREH - TRARI.
s B RSk H ) —A D E M EEAAN S, DUV — DM HRI R, U ERRIERE R
A Al Hs¥ERAE AFHRIRNER ., FaRIEXTERTHROBR, 8F>E
RS SRNE A, FLUASSAS HARNRE T WE. 15t ATESINSAZBEERER
i, Bl EHMEEES R T MRS KA.

template <class T> class Vecq

public:
vec (const Veck v); // REHIHIEHRE

// HALER R HarmEAE
}i
AEE T SRR K CUS, BRATTLAERERXA R AT S A %E. —AKkI B
A A — A EAERIN B “ SR SNSRI RE — BT Rob . R EIE R )
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ZEEMTASE, BAETENER, EHBREHFANREHERAENAET, BTTRER Nt
77— HAREIE. TR -DPHRE-TXAE. £ Vec RTFHAIRIZERMEETE,
MWRBIHEHZAATRENE, BARERRONRS FHR R SR|REAFETHER
. PInERE v & Vec KRBT R, BETL v ZHIR v2, MRREF B, BaRy]
BEITEFRER:

data — HRTE data
limit ﬁ@ J [ [1limit

B, BEAEA DS OEE CEREERLERIA DN R KAE. BR2d, I
Bt v[OR—AFE, T4 v2[0I0HE BHNRET . XEERERNEENHERG?

R7E R X HAR S ERAE—FE, RIVEREFERIER R B W BX A m MEy . [B17
—TF7 §4.1.1 TR, ERERNZATEERERRBRUNBEN SHIERE
median REY, XEEMRN T IEHBARN R T EIFT EMANNEIR EREEE.
S i B R 8 ] LUHRTE median R AHMAISEIASEWRESMNERSHE. X4FE
¥, BE EETHERUEY, JRERHAKRR, median FRHASTH BRI R SRES
W Xy BARMN S HFAILER--RAE. B L, RBHOS—HEH475S5ABIBA
TR, X HE AR — A E AR B & X oA AR B

v 2

data| — BERTLE data| — ERLE
limit —\j‘\J limit —\j
B, RN Vec 2555847 SBIER MR, d v IZTFREET I N 7 20 HREN R NFE

BEF A ERE, BWE A, RIGEBROCEET T RARRE, ST URTUER
HllHg ik 2R B o PR R &L

template «<class T> class Vec|

public:
Vec{const Veck v { create{v.pegin(),v.endl});}

/7 B b ER gy SR AR 6
}:

EITHFEBEABEERIIBH, EEFLER create R — TR F

RARIX
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TRERAGETHIEAES (WEEIEH), WENZHDNEHZ NIRRT T k.

11.3.2 B{BEcEHA

FE— AR S DR VA R 7E M TSR B AT A R, RR, TR R
BARBNIE (assignment) FIRGEE, —ARFTLE UL RRORERSHESE (TR E
T R EIR S BT ER), HF LA % B 555 BB R SRR A RS B &
X T IR AR AR (8 BER A EEXEE (R KRME. REEHE
SR AT ASE SULA R FIBRACHY “operator=" B3, (ERIRA] MHS R LUK MR AR A AR
%, PN SREEEG". RRGEET—F, RESHLLERAEN—MRARY.
BFENEE KR, MEDER R BHHE — MEEE, FUENHE X —MRERE, HT5
Cor AU HREE R, RILCEEALERERHIIA.

template <clasg T class Vec{
public:
Veck operators={const Veck):

/¢ HARER AT SRTHIAE )
T

RERESEHRERYE AR, RELDEE N ELFENE (EEFENRXR) &
%, BERZU--MFIE GEEFAMKXS). TERITERIR, RILIE—THEX
%, FiUABEN —CEFENON ST NBRERIE. R E R L ETEH F A RAE
B RSN RMERE ST &, X— A5 EHMERBARR . 184 %38 R R 1T H H
B e M R R . ZEEITR R, ERREERL RSN R ENS T LR
Rl

T UG AN EM R, BMRR B RN 6 8. 7R THERE
—ANERETAS., TEHRIGES, ERLEARRENETER.

template =class T=
Vec<T»& Vec«<Ts::operator={const Veck rhs)

{
/¢ HEEREHTOREM

if (&rhs '= thig) {
/7 MRS H A MR8
uncreate{};
(i RERESITEREN

create{rha.begint), rhs.end(}};

b
return *this;

}
XN RIT P REHN RS, THRITEEPRREZ,
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WP EHSRER T 283K A Bb T & S — M EERR R R R BB X AR —
MR, RIEAE - FHEREFREBRNEBES MR, HHD FAHBERNS%. 1R
B 7Eix B AT SGREIERRYE, FMR Vec<T>&. XTHEEIL e SR PI2ERI M) E:, 7
P E X AR Vec&K B, ARERNMAEIIRFI R A, FAESRERRE
P, C++ AVFRNZR LA KRR, L HE, FAERSHEERNF, HUARER
HE<T>. MELCHFING, RINGMPEHREIZEE, FFOEELENETERNME HRERS
. K, BHIBR Vec<T>ioperator=, TAREBIEK Vec:operator=. AHid, —BEEFITH
BERNOE LR — Vec<T-HE N MARK, RERATEEREFHXINMEET . EIl,
HZHFEDBIIICET G const Vec &I, T AV E K const Vee<T>&IX ) H

AR KPEHD TH —NFREHR: this. this SRR ERRRYHABFEHL
F I8 1 R BRI R R BGHREEE. B30, 7E Vectoperator=R R, this FIBN Vec*, K EH
% operator=pR IR K Vec K~ MR EFE, BLL this BIFH — Vec BEFRIIEEH. W T
— AR R, BlURERRIES. this BRIGHAEEFR. —HCRE, RIMNAFTERRRE
G & this 28, BETEIXEE if ANRE R return B P FHIL

HBATTH this KR EERERENEMSHANNERERE RS, mRRERE—
W&, WATFIELAE Mohl, 7ERTH § 10.1.1 PIRBE, &rhs E—FEFH rhs BITEE .
this F3EM45 A0 3R VES, BIAERRNE T thBi&rhs 5 this 185 R EX KR T AREE. R
M EMRIEM A NS AR R E — MR, BAXDRERL R LB TEMARE, EFEE
B 3] return iB6). MRBHEANEAFRHNR, PLARTELERTR S HBIEE N FZER,
WG RE A IR N R BN LR, AR A A S B RF SRR R A R B AR,
AEEGHS AR uncreate, FATEHTRMEE Vec FRTE, BRHSHBIAFE
8. — B8P T uncreate B¥, #E T EERMMELAG, StAICAEH create RBCEICHERELM
{ERR S A tE S

BATEE B EARERSHBREERETR H““”“ﬂ%ﬁk&tﬂé H B EERHE R,
A ELX MR N FRERERZEXEEN. AT HELEEN, RITPEEE—T, IRMAR
NTERE R Ze B AN HIEs & WA A . ZHEHEEE, P A4S WA uncreate ¥, TA
BT T ENRIFRRE S HORTE. B8, WRAASRERERE—TNR, Bah
PE B E TR AR . X R R A BRI E R ERERERFEN AR, Ak
LYok M FERE DRV BOT R MM AE T RIINR , IRATSL4EHBREROT % A AHE
BT . % create BEONEE S rhs B EMN, XELRLF LCE¥WMER, ENTFROER
FH B4

BR—EIEHR TRIEE T — BB AN R E B REE N R, BT X RN —
B, EXHARME—BFEE, THEER REEEMER TR HE. Ak, B
HEATER, REEMNEZEHBAEF BRRENFER.

BETRE— A8 4R retum iBA), EX this AEESHE, ULBATHEAKNR. RS
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BB — BT R G BHRIBERI—XMRIGIH, FERBOREILE, 5IHE RPN RBR
FE. WRE—SIHRPIE AR R NSRS 5UR IO 5| HZRHX 87 R B0R Bl
SEMEE, BEB—MERNSIH. ERERENFIETD, RIMRE— MR REX BRI
&R —AFI R EA, B R EFR B ATBERE, Rk T TERIUR B H R A BB .

11.3.3 REFREYBY

Z2RERRA, BERESTHUERIENRAL C+H+ETZITH- MR, ERZH
BEED, HPAaf CBEE, X FRARENER, FUEF A BRSOz,
%S “=" BEaT LB SRATEH4E AT CUB S X — e RATE A B — 8 I X 5l R4
H “=" - MEER—MIGENEER, B ashiiAEHaERsE. MTERERERD,
BRI operator=TRERIER . Wi BNAAEELMEFRENMES], UERIERRH
SCHRAE.

RESVHREERTEENXH: WBE (operator=F%) BAMER —MEKE: TAHEL
TR AR, WY, VB AEE —AFNNRFRANEE I GBNE. €T
Wit & A E Ve it:

o SH]— AR BRI R

o E— RN DAL B R A S 3 i ix

o % 3R [ {F iR BOREHME R

® (EHIEYIEILRIFT IR

Wt AFEERER P H=-EEH R FORR . Bl

string arl_ch = "~,/?:@=&5- .+!* {},"¢ [/ HIRGR AL
string spaces(url_ch.sizel{},"' '}; IR 1}l ld
string v: [ WG
v = url_ch: // BR{E

EE—ANBREPEERT —AFHR, FLERLIENRETSN, Bk, &
fife xR PHEVIRE. REBEEA

atring url_ch = "~,/?:@8=a35-_.+1*"(),";

TEAMNEETEEE~1@=85-_+1%(,"H const  char*PBE|— string R K
B, GaiRBEHIAN string B const char* BB AL, XM ERBEWUEZEH —1FH
B B kHIE urlch R, AR - FHEEERRE-MERALEFNREER, A
JEE AR copy I BARAE url_ch HIHERRIA BB imi AR B - E A4

& - A B EEG T ISR R—R R FRRPEES R ERRHN —MERLTE
. FERHEESENEESRERRERA - BRAENHERE. FANB2EEREE
spaces TR¥LH NALH: F_AMBHEVFRIZER spaces RF—NMFRRITATH. &R
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1€ spaces LB E XA 5 url_ch HBEHRKTRME, HE D FHHE LRI string K7L
ZH.

BEAZRFUMERAS T Al RARAWERICRER — 1T sting R TE v,
BB EAORERIE —ITEREY. L, CERAXPEH r=28%, FUZXE—
PRERVE. XD AR MEE T string 28 B E #:4E B 0K 52 R

FEHM—AMNFEERESHEULRENE. fil, iR words BR RGN FR S,
BT iR §6.1.1 H Y sphit B

vectodkstrings split{const strings): /7 RS
vector<string> v; /7 B
v = split{words!); // TE split MIBERBADLHIEH words

7/ T EU A BRI Bl T ¥R ik
/7 XARPHERESEE v
split REKIAEIRER, FNEHRT — M EkEN BB KEE R, & — N RE6E R
KA AR M A TR S R ki B8, BT EHMERI HEXTHTER—
MG R, Wik EB RGN TR TYIRE: BB, BITRESEF R, Xk
TR AERG B
PIs iR vE SRR K SR BEEN, FARF M REMPITTRIE s — T 8AE
FIAT, —HRBEFEHXKN, BRER:
o iR IAE RERRmILER,
® Dperatﬂrr-ﬁiﬁ R A B R 1.

11.3.4 MR

A LR AL IS — e 2 L FE Ve W S BRET 4 iR 88N Z M A L. — 1R
JR 7 B R QR R B TE B A TR B LA Bk BB T — 1 B B BN AR T B
R RAERAIEA delete KM E N WM. Fin, RIREF §6.1.1 1 split REL:

vector<string> spliticonst string& str)

{

vector<strings ret;

/7 ¥ str PBEARNRE, HEXEAFETEE ret TR

return ret;

}

WA split FRECREIR, RIREE et MM T HAEFEH, #H3MHE.

MR SRR, BROFERTE S — TSR R BT 24t 25
V. EMERERDE X TOAMBR A%, B0, FbH— KRR 5B A
destructor (ATHIERE0, BIE7E MM RN — R LH. HHREHREERER
B2 FRIM—RRERE (~). TWHREAHEMNSY, WHRTRENE.
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e R R 5 BT — X R BB B — KR LA X~ ABR TA KRB/ E
BHER, MERENERETANSIEHNTRES.

template =class Ts class Veof
public:
~Veo ) { uncreare{y: }

// [E.E

b

¥F Vec KEIx %, RATEMNERECPAESET NE, BrCLB AT BB BBz A
Ho BPTHERMITERERETHREREREBOAERN TE. FABREETE, RIE
BT LAFE AR #4g o 480 0§ 8 P 4R 1061 o 25 o dfkl B <ot % o R B R R | R I PR AR () R B AT TR
H FERE—4F10.

11.3.5 RIABRE

2K, REF 4B SE 9 Foh g I Student_info 5%, R H B E X —1 copy
MR, s B Y- MR ESE B E X — M s . AL TS X R
Haxt @ BT, A AT B AR e Al R R ) B i, 3B AT (T A BB ? BRE,
RS B AR A B A sE SOX SR E, HRiF RIS B3N AL AT AT B A R B,
T — BRI HHRE.

X IR A B OR Bk S R — BRI R R A —— i S R BRI R e AT R 2R
HNHATE &, REREEME. MAKATRERN S LM, BaxEqET 26, BE
A5 R EEE & VR M K R R, REBEFRIETHREE. mRRIZEE Crv
B AR 2R A, I ERTIET S SR a1 BT AR ERE, XX
A B MR B R T B AT BRSNS T4, A R BB R R A RS A ERR R,
58 5 B A BT R o B s — et B RSB AUIR R R AT R Y R R F AN

MAERATA L AR Swdent_info XM BIARIER MARATHN T . Fitn, FHIHaE R BT
AETTEITES. ik, EEMGS sting 5 vector 8 F BlH 1 % Hk 4 H( B H name 5
homework B R, H4t, ‘EiRHEES#2F HHF double KA KR AR, midterm Fl final.

BIGEA — A, 76 §9.5 HRELT, WANABREE —ARARERE. MERPERHE
S SUL G R, BASEREAER— RN EASEANE R X—B31%
R H R R ORI — R B B S TR R R R, XA A SR BT R4 R
RS ER BT IRANIAAL, BB A MR A R AT BOA R RAY . IR BT SCESRA AT E )
244k, B4R HRERRRTENRL.

EBEHRME, REFRIEAME XN T EA— I WiERE (SRESWERE), wiE
e R £ 3 8 B ZHAE FRER A BRI SR . BRIAR R R BE T R I T R 0. HP—#1E
REE R AR A SRS A S . A~ RERRAREREE ., AT e MR EET
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PR, BRNR REAE AR R AR AN BN ER R . Frel NN R — T R 5
BEXR, R CEAR—IREX—TBARERY, ECEAME X GREER 9 EH BT
PHTAREE S, HWRTLARR AU X (BB S 4 F B A,

11.3.6 "={u—{&" #RY C(rule of three)

S —MEERE (MATERED K0 R 2R BB R R R . — 8ok, 3R
AERAE T PR A AR . R A BER T Hu s bl T R 8RR = i S A B R R,
B 5 R BUSTRTIHRIR .

bl Vec 24 F, HBRERDROEEELETRERE, WERFEREHHRE. Hom
BT § 11.3.1 FREIGHE, BRUFMERNA S-S Vec RNFEREIIALE—H. BAAE—
A Vee BRI R FHIL T — Vec BHINRES, AP —BEFEZHE MR ELML, HHF
A -— AR RBTHAT HR I AR 2R 55 - - DX BT AW,

BAAFNIEHE T, BB @ RS, BARUSTH BB . X
WITH RS U OURRGR R BRE, MM — R ASBBEESHR I 8 5 AR NAFZEEE,
BRAZERIBATMRR: Vec BRI AT A BABESKREER.

MBRRMNMARBRE TITHERBCRE EXTAFHERNOER, TR R AT KB B
ERH SRS EHFRY, BAGHKELSESE N, wREIHRTE, FBET Ve
KA RILEFE —RAFEEE GLRRNIE § 11.3.1 REHERITEE . SHP— P35
S LLE, W RSO REOT RN R, TR CERRMARFIER -5
#RHS S BRI E R

eI M P HET TR AR AR ABERZANE NN R E ERGRXERRF. X
B3 | PEHEE M RERE UER. WREFETHEN, FLAERLT —ERE
— A5 HHE R B — A TRAE B B R AR R 3 3 — A A B KA R BT B
WERE BB EEFH S EAE. HRUE TR BB, HTEN T RENRNE

—1 R, RGE
T::T() — ARG R, TRETEN
Te:~-T{) A E R ¥
T::T{const T&) gk AR R
T::operator = {const T&} B HE MR

—BEHRMES TXER BRI, KRB HSEWE DR RARE, B — KRB
B IEHE, H— AR SR R, A MER— D RE SRR R AN R R
KA R TSR ERMEIE . SHRENE. TRERANTRZBRMNHRE, miEHE
BS N RIRE .

B R, THRERSRESE TR L2 X R 280, A2 Mg T —4
“ ZAr—4&” BRI Crule of three): MPHRBEMFHERY, BACHWNTEHELEE-ITE



X HEHBAY 213

HrERES REZEAF R

11.4  #Z7SHI Vec KB R

EEHFEHRREZ /T, BRAND I HIIRAE Vec ARIHBEHER M HENHFHEELR Bix
HEREMER: BRHEINEFEE Vec BRI N HRHEL push_back #4E, FrUER XK/ DERFRZER.
i3, push_back BB EHNSEMERBREERIMN BN EED - MFRLE, X4 —Fk.
RER G E I T — A ER A,

WA T E R Vecs B A— push_back ¥, ©H Vec BN EIEHBHTINTE,
CREB LRI ST SR B EN— IR, IR THMATERLE, BT mIXRKN
FhHEB AN SRATAESMME G E, 3 push_back MBECREE — Mk RTE. B,
R P R push_back EH)IE. EHTERIAHEE<RREHEM.

RTHRARENE, SNEREXE—1TERETE: ARFSENREFEBEEELNNE.
HEERBINEHASTHAEBSREAONER, RITATLRFEFAEEZNAGF. B, e
{akt, R push_back ERPERBINFLHAFZZNE, BIESAERF B2 FHENZERTD
PIfFRI AT BrLl, WRENGE T —TEH 100 TIOFER Vec KRN R, BREF—IXKH
B push_bck ¥, X RESTEEBE A 200 PHENAFZE. ©SERER 100 48
EHHMFOENTFHT—E20, FAETENDE P aEZRHATIEL.

XM AR, BOFTENTE —THRBEAPENTRAOHFAT . BT —8, RIMA
EHREBMEAE - onERbaE, H5LEARRKNE, BEFTERD “K” BEt. —Pigmd]
g T ENARLERPRI TR, BREARRBEITUH AR - TE; H-- 0 UiREH
SRAFTRPARTE. T, BER Veo KUH BT B FTR:

Vec

data —_—

L LR FHaH A

—

MR, RF push_back AHAMBLMIANFEHREHN (XEHERETHARSHR A%
BB X EF L E. EHFENE, push_back MEAS R THRIEN; EEERN. B
B TS T BAEINAEEERE: grow BEH unchecked_append BR¥Y, TiXH TR EH
EAFERANFEEHTFERS.

template «<class T> class Vecof
public:

avail —

limit —

fé
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vold push back(const T& wal)
if {avail == limit) /IR EEM M
gqroawil;
unchecked_appendival); //BHEETGEINAINERKNR
¥
privatce:

iterator data; A/UEE, fREHER] vec BB —PLE

iterator avail; fTREHREMBE REFRXCERETN—MOE
iterator Jimit: SRR M EBAERERBN—MEE
AR AEOSTREN

}:

1.5 RENRAEFEEE

ZEFFIAE Vec BIESZ#, BRAIRITEAER Cr+NEH new Z2HF 5 delete 2H
HREBEE. RANMRFEHT new 5 delete iIBHA, RNBHEDN Vee RERBRKAER
X LW, BAMRERBRENERERTAI T . WH C++REN new ZHNSEMRTE
T, BELSRIGMRESRE, XENHFREFTIGSE. A —PBER T WEES Y
e, TEEXRE T MRUABERY. BEF TR PR R CH B A4
*

1# ) new EE RGBT RS L2 E T & 00 RIS . R BAVER new, BEEM T-TO
s RSy — A T MRADRE—A TEREBITIIHRNL. WRBAVEH B 2R IS
NI Vee KB BNTENE, TH EEHITHRYAL— KR new BEIHITH,
Bk B PR B E RS Vec RIS TTERRITH . BN, BEERA]
## ) push_back R BPHFF AR N0, 3RO HRIE T S MR R A1 S5 Br TR T F o 77 BT 7 i A 2 )
B E LY NTEE R, RATH B i E R RS T B RAT Pt X EE R R s
A BRI — A TR A 48 push_back FEE B TR new K ARALHBNF
SEIGE, FMERNEABEW X EFNANEE, HE—FISMEIET UGN

% T B 9 new 55 delete EHHREEATLS, RIBETLMER CrrEITRIEL
FERIENREEEN LA REEANE, XERITTUREBEFE., EEROESEH R
HERNESEEENESE, BYyEXNAOEREERRERERT, BHLEITAXNE
HEEEESP.

Bltn, MR ERPEREMNEHNE. —&THEN LR85 LA REER N FEE
. tFEN AT SRR AT ERARN, BRESMNFRELENFSE. ERFRTRE
RZENR B CLUS AR R ERDIZ 0. BB A A T ERS R PEA —FRBNAFZER), FTElE
7 B S E RN TERLRNESN. WEREEHABEXFIEFNNGT. B
HEREN BB GEFE AT ENETERE, CHMREEDRM T FERNFRITIRE,
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ERAENAFEREMNRMBT MM AAFERREOME. FE7EAT 50858 A/ E
HFHER—SoMARETREHER, AFEEDIGEREER -9, X AR
(T B A P AR R PR A T IR KRt
fE<memory> 3k LA RR{E T -~ 2 2 allocator< >3, ‘B0l B — S A RMEF T
HRINHE B MRV AFR, FHRE DG RX RPN FERI L TTEIEH . SHEE
RPN, HAHRHNIMRAERMABEN S, Bk Bl 7R 75K
BRI R . ARHEER L T —Fi@ ok Xt A AR IT 908R 4L, iR gt T B X BB 77—
AR R, Wi ERBANFESR. R RITRMA allocator 2575 BliX L 2 i H 17
JHE B AR SRR B AR B R A 22 ) ) bk
{£ allocator &, BATR A SRATHIEIR B KIAHX R EGE, X —aEmA 04~ 5
R ¥ AP A FHR R E R D R 3
templatesclass T> class allocator |
publiic:
T* allocate{size_LI);
void deallocate (T*,s1ze_t};
volid construct (7™, T);
void destrov(T*];
£
;;id uninitiaiized_f111{T*,I'*, congt T&);
T* uniritialized_copy (T*, T*,T*};
allocate Ji 7 AR —HIE £ T RN BHRB BRI NTER, wRUEFHEN
HREXBHTE. WIEETREOARE, BEEXRAFIEARMBEREN T E, A1
AT BN R —A TR RER ek, RENBLENE, BBEZRAFERE
P, XA TR R TR KRN B . deallocate f% 5 BREUN 2 FE RBE R BIIH
WHIWTE, CHEENSE: — R allocate REREIRIIRE: H—MRERSHE RN TR
k. construct 5% 5 & B KA allocate B iE 4> O R MR BT ALY A AF X E b 1T #i4s
i, HRBAEIRTE, destroy R HEU A SRMERIX MR . construct MIERHHABENB
B, —A £ allocate BEOREIRIRE: B— R FREHEHRE AR AFRA TR E . destroy
R RS, MRERSEENRITE.
FANEE A X R B BT R IGE, TR uninitialized_copy # uninitialized_fill &
%, IXTHA R ERT allocate BT 4 BLH N FEHEATHIAAML . uninitialized_fill 2R %Y (<) A AF 3R PR FE —
AeENE . ERHARSGRE, NS RN A FX R AT R R IRRE =
A SW R R AN E . uninitialized_copy B3 TIENLE R TArRMERE R copy BEL &
THRIBAITEHEA BRI AN ATFR AP REERHRE = ZEEH B R HRA AR
o, 4% uninidalized_fill RE—FE, BEE BRAFRMRETBLTI RO EMTE 1%
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FFAREIE, EHEHEAFRPEEFRAR.

BATAREE —&, 5 T BN EFETERRARETHEIAL. Xl RN
B — A0 PR R 2R T A R — /N5 1ER) allocator ., AT Vec<T>2BP4 & EMK
allocator 25, A TM Vec<T>HHIA— allocator<T> A ¥, B AR ERMLY T REX%$ 5
AL 7. B A AR 7 el 8, FERAE AR EE B, AT AT AR Bt —Fh Flumrstp B 2K —
BEREX. —HRERNNFEERAE.

11.5.1 E58Y Vec £
BIGRMN Vec X PRSAFEERRBMSY, BEZFHEN, BEEINEET:

template <class T»> class Vec
public:
typedef T* lterator;
cypedef const T* const _lterator;
typedef glize_t glze_type;
Lynedet T value type:

Veco () [ createl(); }

explicit Vec(size_type m, const T& t=T(}) { create(n.t); }
Vec{const Veck v) { create{v.begin{},v.end{}) } 1}

Vecs operators (const Veck); //M811.3.2 TR

~vec() { uncreatel); 1

T& operator[] (size_type L) { return datali]; !

const T& operator(](size_type i} const { return datalll; }

void push_backiconst T& t) |
if{avail == limlit }
grow() ;
unchecked_append{t);
T

size type slzel) conat {return avalil-data;}

iterator begin() {return data;}
cronat_iterator beginft) const { return data; }

iterator end{} { return avail; }
congt_iterator end!) const { return avail; }

private:
iterator data; /ivec PIIELE
iterator avail; //Vec PERAEBE TR
iterator limit; //HPBRAEPKEERFE A TE
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fNFRRETR
allocator<T> allouc; g1 k2 Wi b~

s/ KRR A 4 e A 8] He X e AT WG4k

vwold create{):;

vold createi{slize_type,const T&});

void create(const _iterator,const_ilterator);

/R T RL R AR RA S HRAEF

vold uncreatel() ;

// ¥ push_back &%

vold grow();
void unchecked append(const Tkl ;

I

BZER THE0 AR FITHFIENRERD R, TEXERBHIHTE, Fidt
FRLEEND FRESHFTEHR, RERNE —NBERH Vec BEN R, BELNIGER
B LLT AN

1. B E P EHETENE, daa BN EEANETE, FUWLHF.

2. data<-avail=limit.

3. 7E[data,avail)[X [a] ) B T B #ATIRL

4. TE[avail imin)X B HTEASEVMHEIL.

XA R R AR TR (class invariant) . 'B5 § 2.3.2 PR IPEAR AT LR AEL,
—EHET MRS, BNEEESTEAATEEE. NBWHIS T ZINW %44, AR
BEIA R R B BRI R4, XA R KT R .

FE, KFRFEAERRRESAEITHEE AR, FATEERANERZE data.
avail %% Limit BU{E, TXEEAH R 5 R AR EMEIX - A

WA EE LA R create BB¥L, create BB AFEE, HMZH NIRRT
sk, U R EHHREIRE. EFHEHAT. RNBNFHEANFLREETHISER, il
FLIEITT create B2 5, limit $841 5 avail IRHIGE BRAIEN, FEABE — TN LH G
HEPHEERS M EAERENITE BT TEAEMER — R, RRET PRI AT

template =class T» void Vec<Ts::createl)

{
data = avail = limit = 3;
¥

template <class T» void Vec<Ts::creale(size_type n,const T& vall

{
data=-alloc.allocatefn};
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limit=avail=data+n;
uninitialized fill({data,limit,vai};
}

template<class T=
vold Vec<T=::Create(const_lterator i,censt_iterator j)
{
data=alloc.allocate{j-1);
limit=avail=uninitialized copy({i,].datal;
T

AT BB BB RA ) create BEANDUVER — DRI Vec KB R, BRI TIEREE
fREta 1 Hakk.

B A GONBEE - AMESEIIR AR create BB EFIH X BB HRIESE—ERKDFIA
f72518]. Ext 8 allocator<T>2KfH) allocate B AR B E B KHNFTE LMEFIEE DR
BT 2smInts, i, alloc.allocate(n)@ ¥ BLEVUMER n I T BENZE NS . allocate
HWOE [F 3 o E QUM ht, AR data $24T A58 B . B 2R allocate i3 73 BC M A1 el Ea 14
B DATRAI TSR uninivialized_fill FREORMEHATHIHEL, XTREFEE=ZASBIRRON
S k20 5 0 B0 AT A B EE T B R AT RR AL N F 18] . uninitialized_fill 2R ¥R SRS
allocate B FAT ALK N FF B HIET 20T R, FAXE TR val E-

create ¥ BB S — M4 AA uninitialized_copy MY allocate BT ELIHINAF
2308], B4ES BE M EAME,. uninitialized_copy REIRE—. F AL EBIXE
K B SRS =S Eds R kR EE R, 3R B — MRS AFET R KT E/R T
—ATEMMBL RS, XAHIHE E & limit 55 avail 8¢t BTN 7.

uncreate 5% 5 5 S5 ) TAES create RBEIARR: C©ETWHRE, HERZERZR, 3F
B 5 AR

templatecclass T> void Vec<T=>::;uncreate{)

{
ifidatal{
7/ CRLAE RGNS M Bt iR M A sk o I
iterator it=avail;
while{zt'=data}
alloc.destroy({--1it});

;BB HYIFERETME
allpc.deallocate(data, limit-datal;
}
;I EREH UEY vec BRINERHTE

dJata=limit=availl-0;
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MR data 5%, BABFRITHTERIE. WREF delete BEKBRAE, RIVRFE
FH|WF data B EHRE, EY delete EAE - MBI ERRLFPEMIZN. 5 delete RRMNE,
alloc.deallocate BB BT A IERIREHEHBEK NERTH IR EBAEAATE). Kk, &
TR E data BERE.

AT it AR BRI Veo BN EPIE—ATE, B destroy REMIBEX LT E,
BT H2E delee[|B—B, BATIE ir LA MG ST LIRS AL AT AR S R8T Vec 3T
S IeE, FURUMERBBENRETE. EMBTHEIMTEZE, B deallocate
BT RS BRSNS RREFEANBE. — N RIEFARIRMNNTES I TR R
B B-ASME—ABEE, BREEOAN T RUHENTEERER. HTBRIER
ARIAT, RATEHE deallocate BB data 35515 limit 754tk .2 (B A9 R FEZS A

BT TR ST HAE A push_back BB R

Lemplatesclags T= void VecaT=::grow(]

4
LATER RN AR, R A PR A BB A KN R AR A )
size tvpe new size-max(2*{limit-data),ptrdiff t{l});

/IR R I AR R GR A BE T HEFAEER

irerator new_data=alloc.allocatel{new_size);

iterator new_avail=uninit.ialized copy(data,avail, new_data)l;
/R R A FE A E

uncreatoe{);

//EREEH, FHERFHSENNFTN

data=new_data;
avalil=new avail;
Jimlt-data+new_siza;
'J.
/B avail SR — BT RS RENG AR A EZE

template<class T» void Vec<Ts::unchecked append({const T& val)
{
alloc.construct{avail+y,val);

}

grow RBHHISASREBHAREENE, UFHRESHERETEBHTR. BT
WL EEEZ AL, BT RIBA push_back XU AL HRANTE, MTTER 7 KR
BT RESR. £ §114 4, RATRE, RIMBEERIE—MERFBIFHINFZE. 5
R, Vec XELRTTRERSAY, KBRS LR AT EUR SRR A K B E RN R
FAEHATRAEAC. B8 §8.1.3 BINTUEH, max REWBEANSHLARFE—RKE, BRI
F ptediff_t 2ERUIG0E 1 SR — B, M §10.1.4 RAVEHE, ERE— limit-data KE.

BIEEZ— TR MIN THE, 7E new_size TR BT T RNIEAIN R ERINFZENM
AN . RATERAT A &B R MIAFT N, AR5 A uninitialized_copy REIT AR B
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KT ERNAERZF IR . AERRHMATE, HE uncreate HHEMRIHoE. BEE
BR4HF data FERFH D BRAFRERAKE TE, limit IBEHE R FHIER Vec B8 % T ER
KIAEFH—PUE, iaval FREFERNFOET ZREMRBEVIGELCHAR TERERD 1T
.

TR, BOTER/TEN allocate RS uninitialized_copy BREORAIHME, X— SBEE,
QI RRMND EEFHXHEARER data 5 limit, F-AET X uncreate FI7H F R MIBR I
BEAASRPIATEZN, TARMERIFRRIARATESE.

unchecked_append SR 7E REREMIEM AR EFER —LE. EHE avail &)
R FEER i) £ B4 B E N R B, ERA R kMR MRETE. FBE RN
BRFEMEIERT arow K2 55 E 1A unchecked_append R, BB o B R EIE
EREEH-

11.6 h&

B T LA A 7E § 8.1.1 IR B RUERAR LR A A

template <class type-parameter [, class type-parameter ]..=
olassg class-name { . )

EHRE AR M4 K class-name BT ES, BARKRTAENRESY. XERTS
A FRA] DATERAR AT — D B ERM AR . EREHR B, BRI
AT S A B B . TR LA AR, AR BB EORMEE class-name
AN EREH 4.

template«class T=
Versl's=& Vec<Tr::opetalor -{const Veck) {.}

QB IR AR BT, F R ECAHUR e LR IR B Vec<int> A —THIK
RSE int AHGEE 1Y Vec MEA K SEBI4L .

SR, Rl fRckBRIMREER. B, BEUKMNRHREGTEMT 4.
EREAE SN RN S RANERY: FORBEREERPRAREEREREE: miy
RN R B3 B MR, BRERFETT R B A A TEE R DA HT B RRUR A -

EREREDHRBRENRILTFEERS YEFRERE. EHEEFREKCRITHRLE.
H#E—MREZEFREONE —TEARANRTREARBMAE. ATE C++AWNRE
EEARE B, BFERDIRE X ZRERRKT AR,

1 Zh 2 A e TR — IR S AT AR R, SRR B BN A A K R
mBEHPEE BRI E X EHRERY . BECEFRBURTARY, HER285ER
HIR BT ERIA B B B4 X80 B AR ATR AR R X OB IARE: ERIBIIMN EPHEF TR
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B4E VA AR R TR
BRSHERNIEHNEN — MO E#E GINEES op BTEEE XL, ¥ A4 operator

op. ZBEFPESEH —MREFORBNZIHF . mREEHTRIERN—ABHRR
¥, WEMERESR (ERT - REHEA SEFEHE—RER ERT-uEHET) LM
REATRNS. RIZHENERESHTRRERNON LR

R

11-0 HF. PATHIRR B E P BINER.

11-1 7£5 9 Jrpsg XY Student_info S5 H € X IR, hEFEXMEE
s E TR, Aft4ar

11-2 ERNEHPEEEE X —MRAEERE. A4

11-3  Student_info BN RTEVEF B 304 BT SR AE REET BT ASRE?

11-4 7 Student_info F, BahAEKITWREmME T B8O EAZER?

11-5 1F Student_info BINAV AN, HHE—~THRGIE. EF. RENEHRT %
YR XA H RN RIBTE 6 ERFEARAER. FREX N AR THTHEEN Student_info
FET LA 7R P B BT T /0 R SRR £ . S LR A R () 50 B Y 52 B v B, mT LA
H AR T SR AN ER. R AT O S RET 2.

11-6 £ Vec BHBM— B KPP ROERE, Sl —PRZED Ve %@ﬁ%

H¥efe . EAIRER S PRSP erase 5 clear B R R BAEE.
11-7 1 Vee FEPINAT erase 5 clear R3S, A BITRESH A K HFIR AP AT

i Vec K1e& BB, ) Veo KRB MR, EEE 9 FHY Student_info BFMEE 5 EHLEFR

BRI -
118 AFRHE list BUREIAHGEABT M RLRE.

119 §11.5.1 F grow REABRFIRE T ERFENHRMVAFZM. HH—TXH
FrEgew THENES £ RHES. mEFRETHENRBEZA, il LH%E gow B,

REWE—-TEMNHNEN.
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P R RAR A B LA

C+ W RR RIS BAF AR R — N (RN X R AT EFIRER, EXNRE
ERBEAEHEAE—H, BENTEREIST . LR ET P RANSER R R
Ayt . AT R GBI AR, IRETIEASEIERE R T, EAHRBNNREIE,
ATENBATES, BREREITRAES BRI R,

HTFREHWEHEEY, CriB B EXTXEBNERE, FEHZE EHAURIREZ BRI
T BsERohEe. B, WRBAVE D int M1—4 double I, HiFEENE BIHE nt F¥y
double.

BRATE LT A Of2EE, RATR T R EHITHRT R, GRS RALEEE—#T
7, £ 9 ZPRAIET]. FFRE —AKMEMRL A B E LRI #6)# . Bkl mEL
B 8 2w L E B SREEE, T U RN R TAER KB BREE —H. AR,
SRS H V0] AW LAt & 2 A ST . BAITE ) Vec 385 Student_info FEEEE
ZERIFT

FEEFE, RITTUERE C++¥F, RRHEENT LIBHERE B LR EE N R KM
KEAE, WIS S Cr+ BHRBMNT R LE—REMIE. FREAE TR string KRR TR
- AMBEFWEIT, EEEBHRECGHEEESR. ik, REP 1 EPFREEEERMN—IH
ARA Vee —#E, TERZRNIKE X string KK — P HEIoRRA, HHILZERLZFMM S,
RAVEIEAER SRR LE strings AZHBRESHBRIIE L. KBEASKROREFHIATH
FHITE, £5 14 ERMNSEESCRE St K, e Ema RouF R F St AREH
FAGROR B .

BATARHELDC St BRI, ERHES Veo RITBIIOLTEHR T H AR IAE. 4H
Ritth, ZEHRISTREESEENTR Su F it — P KEFNEOCRER.

121 —/ &£ string &
WALLRITITES — AR Sor 26, XL LR B IHFE KPR LIRS R
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class 3tri
public:
typedef Vecechars::slize_type size_tLypDe;

/iR AR, B TFH str
Stri){}
R str B, B o M n MEH

Strisize_type n, char c¢):datain,c){}

1 HER— A ser MR- FERHEREHFRAARTISL

Stri{const char* op!{
stdiscopylop, cp+std;: sstrlenicp),std: :back_inserter{data}};

}

fHERE—A str BRI ENEE o W e ZHETA FEXN E#RAT VIR

template=class In» StriIn b, In el

std::copyib,e,std: tback_inserter{data));
prijate:
Vecechar> data;
i
Str BHIREHEHEN LEZSETRITES 11 BPER Vec K. Vec RERIIERH Su
Fh e+ R BB — clear A, B BAPCRXATHEARSE L BEFEHT 4
Zr) 8L

Str KEVAN GRS, COHERERARSE data, FFE 2RI Vee RER Bl
TRIERIL.

Str FIBR AR B BB I A Vee RIOBIME RS, ER— M Soe RENR. &
B, BN Su XD HHMbEERE, FUBRARIAEEE S FEH B ERBMREMRE L
V- -8, BRAMVE ERXHUE XNBRAHERY . Hih=T0EREEE 28, AXX data 317
s

HH—AXRPIEREG I FRHSHEOMER T Veo MM RBRYWIE data 3
B, Bz sh, EAHITHMKMEE, FURBEREAREERRIIAE.

AN AR R A R . ETIMHETRERENE, R HEEE daa BRI
VIHEALH — A0 Veo FAIN % . SHRMBEIRNEIBA copy REESHRENFHINBIR
W1 230 data SYEE, Hin, #H —A const char* I R E A strlen KB R FHRBHIK
B, BEXIMKE, ETUHEHRERZOMANFZHFOFENERE, FR/A copy B
back_inserter BRECEINIX TR data . B, XAMBEREHBALEREER 1 data
BB, 7 data FAEFE T R op TR BE T HFRIAENRME.

BEBNEARSRNMERE T, EHEHMERESE, ARFLER T EILET
i B F AR S0 S RN S, BETE L BERE 4, Bilid copy 5 back_inserter
o B3 b,e)X (Bl MG NS data MBAYETH. XMERENEBILAET, EFHGR—
AR R BRI, T3S AR T — 4G R, B N RRRRIEER
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SLFG AR RS R . Bl XS REOT DU R~ E RS B — Str 251
&, WAl LA —A Vec<char> Rt S #9iE Str 28R 5 .

EHE RO, & SuRXFTHEF e XTHHERY, hlH e XREZEFRESET
R, EAXRAHA?

EERE, BAFTRALNERE. Se XX EFIRAFNED. EEEEAERNATHS
Hikds, LR RBIIERMENNRE, TMXSREGE TR Veo YN BB ITRME.
ATEBRESEBIANERE, BNERD Su BETEFE—MHAEY. XKL NEEELE
SR, MR ERE A TERM. 8k, — 1 THEF R B
AHEEBA M X FHERREREEEFER (§11.3.6).

12.2 Bzl

2, BINCEEX T —AHAERE, (e T 5H. BEMFTaRE. XagiE
R X AT Str KB SAFFERE —TE—F: ERINIEH—4 Su BERNFE KN IR, W
FE5HEHHRAGFE LS. BT RELZBRHEERNE., C++ R EEL [HATLL
B3I TE . B, JAOTATCAR —4 int ERYFHERHTE L —4~ double T aF#, HIATLL
1B -~ int REIFIH B #ERES — 1 double KRR
double A=10; //# 10 H#WE double ZHERHFHFPIEL double T d
double d2;
d2=10; /1B 10 H$ R double R EMES double TR d2
TERNG Ste 267p, BATE X T 20—~ const char*JSR) {1 S H R HiE — 1 S BE 7
%. MUNIEHRTHERRMEX

Str gf'"hello"); ;IR s

XAEX BRI EERE, H—4 const char* R BB R WETR s, A0 L
LSRN T IR
Str t="hello"; /1 FIMRTL ¢
5="hello"; A0 TERERS s
Bl#Z—~F, 7E§11.33 hRMNSBRE, FE=LEL-HFPEREETX. BB
YT . R ERABCHEKXFTERR— S8 N const Su&NEHMIERE. B 1
EOTRESH, ME—IREREBR, =R REZEN. 5 St XRHRKKIE—
—~ANREEEFREFTE A const Su&FER B %, LM EREBINARNE . BaJdE
R, B A FPEEAEQIRMT R R const char* BRI EFBRFEE, MBEX EARILERK
MR const Su&F5RYA{E .
B, RAIRFESZEBE St BG4S IBERY const char* MR MHEHAT R, FHA#
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getm A B HE RBUE T RSN AR . FERR, TR LEENHFAFEX A8, EREIIS
£8 T —% const char*ZH Mty RE, AR HEBE — NP E X HER
(user-defined conversion) —HELTE. B B AT ST o308 — 4 oAt B & 8 85 B k%
et s, UURRIREEE. % C++HERER—F, REBEEHBFE X E RS
—MEB BB RERRRY,

i AR ERAFEFHDAEME X EROLRER A ZRERY, lFTRSRR
Fm i H AR, BRI 1B AR § 12.5 BT B3 A MEBE SURE sk
AR A RKE , WARBEITEHERNEN, BIETE XA RBEF 4250
i oA MK MR R,

7 Str EFDESHXHEN—MIE R, BHFH 1 const char*KBMEH. LA, HiF
BATLIZE T E — Str A%, (HERBFRENIE —/ const char* 2R % REHEE A
ARG RS . IR const char* 2SRRI R R4 — A St FK AR BT AR &R AiX A
Wi R RAE H s="hello X FRZA RN, WRiFBEFF LA Str(const char*)#41 K
DX FHEERNE—ANBELZE. BEN. (51 Se 2R R. REFREASTEERES)
A AR BRI A R B R —Im BT {E A s.

12.3  StripfE

niAf ~ TRA1E HA P string 250082 R4S, BT UAE BIX AR AR T O T oy JUR R AE:

clin =» 3 / /BN BEFRIER — /B
cout << 8 /B ERARER —FR SR
sli] J/ARSIEEFHE s FR—FFF
st + 82 t FRME EEEERFRN TS

LA EE R TIEEN. U WBRITEEEATE AN R B RN %
HEA S, NREEXNE—TRARY, BARF—ISETLZRAREHRE. 7§
11.2.4 FHRBGT, EHEEFRNREE RERF operator FHIN LIERFANGES. Fflin, BE
B A EE R RS operator>>, TIERRGIEHEHRE LA operator(], FH.

ZE§ 1124 9, FBINDLEITERES BE, MAKNECREN—MRRRR, Wi
BIIMHRES | 2ER R BT

clags Stri
public:

¢ ¢ ¥ 1 BR 3 R AT

char& operator([](size_type i) { return datalil; }

const char& operator () (size_type i) const { return datali]; }
private:

Vec<char> data;
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Y

B EHEHA B R RIEEH LTS Vec BhMANES. HERDKE, 7 Vec KhR
11 X T Z5REAPF MR A—Hp — Do DA #E A THE, TWH -4 FRIT. HEedd
B E BN R ARG R IER B EIR B R 5, BT U7 LR [B] ) £ 7T 5 #
¥F. Wil Ll EE B & E DR R ERE— 138 [ —4 const char ZEB K5 B, X8
B Pt gext 2t frBel. £ ERALREE —4 const char& il AN — NS char, iXEK
T SHRAER) string R{RFF— B

2T H A BRVE X e Ve ? 75 RE S ofy 2 1) I % B8 7 AR 1) 1] AR P e R AR B R4 8 Sur
HERRRE . BREIGX A, BAVEHIEIX N BERMARZ AL IEBRTIEREERA
AN E R ¥, 7 §1233 PENESEEFHTITS.

12.3.1 HA-RIBEEA

T §922 0, FAILTH M compare BB¥ R T 2 Student_info M) — PR f B HJNE
WH Bl RS XN BREATSRENRARE BABEFSRESHENEZIRE
K. S, EFARARENNEESE—PMHFHESEA—INCEFERRRY . FLBRIZ R
M NEEFREAES Str A — PR A ¥, BEEFEL, XAMADSSBERIVERBOEEL
("

& TR A 42X, BANFEHZ—FE § 11.2.4 FitRR, XX PRRERSERZ
EHRENERENAERREN., HF— AN mEE RS, EERERATEN RS
— A, HRELRDIFERNRENE N2 R ZEEFRARRARE, FoE 4
H¥% (HRELERFEE BRI AMMEGRS IR mE. FHik,

cin s»» 83
FTT
cin.operators=={s);

TR T 3% cin NEER T W->BHA. ZMITARTE>BEFRFLIEE istream [
— AR5 -

MR, BT istream HIE XLEHRBBKR, BRSEREXRESNZCER. WX
A ME operator >>1EH Str B— DT, A ABATHH P RGBT 77 2R3 Str i3
ITHINRAE:

¢.operators>(cin);

BE. FHEMFENBL

8 == CIr:
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X — R HSEAEREZRANE 2R B, BITFTRTRA -4 ASHER

NGRS Al 7 R
RS EE Str 28, PLACEEW Steh SLSCH I AR/ HHE AT R BT 5 B
std:ristreams& operator=>(std:ristream&, Str&); / 7/ EHE b
sid:rigtreamk operator«<(std::ostreami,const SLr&) /B
BHZERFRBNE X TaEE. T -MEAERER St BRNEN TR, Rk -
AP FER
nostreams operators<lostreams os, const Stré s)
{
for(Striislize_type 1 = 0; 1l=s.si1zel}; ++1)

0S<es[1];
return os;

}
XP R B RS Str I —~ size ¥

class Stri
pul:lic:
size type size() const { return data.size(}; }
/ ¢ St
)i
BREDzEARETIER, EERICREWVERMERZ ENE —FRF. ®EFAPH

& — S, BANEAR Stuoperator{ | R BRARB —~ M FRIIFWMBE. MEXTRB LI WH
Vec:-operator[|EEFE M. Vec AN BT EPBRILEFERNME. HUE, £ FERD, B
VAR s.sizeQRRECRIKE Str BEIH B IIRAD, T s.sizeQRBOLR A Vec KRBUXT R size LK
o B4 B Z S R T B A

12.3.2 KT

WS RN E R RS- R, BRASEIRE X EHENFART E
HEHHTETCETEE. SREARACERY, SHSERTH, BESBBITANTEY
W%, RS ES MR R M REE, H3ERR - ERFHERERR A XHERR
. BNOHAZEFRERE —ELORE CEBRE T ReHA A ERE LA, B
S A PV TABRTED it w 08 BE e BB AR E ) LA

/ IR A BE e Y

istreams operator»>(istream& is, Str& s)

{
[ IREFENE (2

s.data.clear{):
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/7 BEREF R AR ATH N FT

char c:

while(is.get{c) && isspace(c)}
; // REINIET 4, AT RABTHE

L/ MMBENFEEEFR, EED ERMEENER 1 THRTEF

if(isy{
do s.data.push_back{c); AP, BR data BERE R REE
while {is.geti{c} && !isspaceic}};

//HRBR N ERERN, {EERERMARLS S
3
return 1s;

}

BAVERFE—TXMRE, REBREFCAT AR EF.

Bae, BA1ZRRAE data PEFREM 2EENE, BAE—4 Su BB P AT R
TSI data SRTHEEE. RS, BNIEABARPERER, SXRE—NFN, HEHA
F—AESHKERH. BABANTENEHFEAR—IEBFER, FLUBATSBAREAA get
F¥. EERHNE ST >>HIRHE, RINERTHRER, EXE g REETRIERARTHT
— A2, RESKEHEN. Eit, 7 while AR D RENERFA, EREBRAP - EE R
ZH, REFERTHRAR. DRIEHRGFRHEREBFAN, BLAEFATEMAEM e %
ST —A~FRF, Bl while fEFF B TERF 15 R 22 Y

if B EFIEE - ESKETRSBH TRARNEER, DREMEDRY while
HEER ., BRERME -SSR ER, BARMNBREETFHEIBXER —MTREN, ¥
A AGE N R R RN data T, XERERFEE T RH do while fEFHAITH (BXR
do while TEFFHIAB R, § 7.4.4), 2 do while FEFFAH, BRI L —4 while FEH P EZIHF
BINTE data BB WS HRET, RESEEFR, HIHAI - ZREFREBHHART
H. BRiEB—AETHRER, BFEER push_back B iZFFINE] data FFTHB/EM.

FREEATEEEMN is HARPIERFESHRR, TRERI —NTFHFFHEK. &
112E M do while TEFFHGEH. STFRIE, BAVANEIMENMERFHRERN, FLURA
is.unget() B FAUX A4~ 2 4% - FFIBU B4 AL - unget BR B H Y BT — U AN AR P — M A
BoRiE, 7Ei8H unget MECRES, BARE LEREIMARAL get AE—H.

FERECED, XEAEARELR®E, ABNESEFEE operator>> b, EAE Str
R R A FER, USRI s BFRAERRAKE daa. £ 8931 F, compare BREEVH
Student_info X EH name FE5 SR RHERATE R RO R, 7EH RRATELH A
i BECRR A, EXE, UL data BID— T HREGERSE . FARASER R
AL EEL Y data FRAGE, TEH data TRSEAFE. MABEABRHE St MBBZN
—#payr, BT ZREE T data MERCHRBERE . B0, EDEIVFELEFTHH S
2%} data BIERE B . 5T DB R 86EITIE data £ Str EE—A L HIE A R RER
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.

BT EX—TAHBWRRRLS, BINEE—FEFHBRINE REERASHT R
BOEH R St R — MR REH . AR RBIHFNRA KR R R . BEERAE
HEFRHAYA S RN A RRY, RATRT T XRB SRR BB S ERF AL
AEBERNEER:

clagss Strd
friend std::istream& operators=>(std::istream&,str&l;

/1 HA FIRT
T

ER8m S B AT - MAGRRHEFH. X—FH3E operator>>HE KX E
HWH —A istream&FERN— Su&BEMBE, =TLIHN Sor BRRAFEERR. &R Su
RPN T MBS, TARERETReDEIRET.

BB P B BT LA TR R UM R T . fEEINEE— > private $RR)S -5 ME
— A public SFINETRE AR A . EhAERBERERHFHERFRR D, FrLleERE&NE—
Ay E, —-RRZEHEHRETTE, public BEOMMIE, HEFREARRENSARERENR
—- AR AR .

123.3 HETEHE[T

BEFROTAERLRINS () SEMRE. EREGKERF L, BRNLEHLUTLD
S XU R PR TR R RN TR A RR? ZRBREHT AR
R BTRBENSED, XENEFEHPNTRE.

BAE, WBITPROTEEE 23N, §5% RNBELERRT Sr XM R HHE.
Hk, ERTEANR G NN SE FORE A R IE. REERE, AH4
A ERRIE BRI EE SRR - RA R BF, RIESERSE M RRFAERRR T
2t /LA St BB SBITERE,. W0 FH

al+s2+83

Hoh g1, 2 # o3 ¥R Str RN S . X AEERNS S ER R ERR PIRE BN
Str R,
X e ek E R ER M S E B REBCCI A — 1 JE Ak A BB -

Str operators+{const Str&, const Strkl;

It A AN TAZ ML R — TR, MRBRARMT operator+ M EL
B4 BT R R A operatore=. WARRYE, RAOIFHAEE AR TEBMERZ —REE s
Fisl, REHMERGREGTR s
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= o1 =21l;

[

5 += 515

HaryF By, EARG LI operator+ SR XY, BT ACE H operator+=pi ¥ . SRIBRIEEE
VAR, oA TEEFNIEFY, MUBIEECSR Su B0 - MR, &

E Su AN T FHEEEEFR BB G, BREE St RANF BTAR:

class Strd
AR ETRBEEIRE S 12.3.2
friend std::istreams operators>(std::istreamé, Stri) ;
public:
Stri operator+={const Str&k s){
std:rcopy(s.data.begin(},s.data.end(),
srd: thack_insertridata));
retyrn *this;
¥
/ /1Al
rypedef Vecechar=:;slze_Lype size_type;
Str{} 1 1}
SLr(gize _type n, char <):datafn,cl {t
Str{const char* cpl{
std::copytcp,cp+std::strlen(cp].std::back+insertertdata}J:
|
template=class Ins Striln i, Tn 3){
atd:rrcopy{i,d,std: :back_inserter(data)l};

}

charé operator()(size_type 1) { return datali]; }

const chark operator(] (size_type 1) const { return datalil;
size type size() const { return data.sizel); }
private:

Vecsrohar= data;
i
AR EETERHERNI12.3.2

atd: :ostreams: operator<<(std::ostreams, const Stril
SiLr operalor+{const Str&,const Stré&d;

B E R E MM KR Vec 2RI %, ATLLSEH operator+=H) THERBIRF: A
copy B SO AR — D AR M R RINE A Vec KENR L, RERRERER

Mg IRkE, RE—MERERESENEHIIRERER.
I7E 0] LA operator+=58 ¥8 30 operator+ ER ¥ T

Str operator+(Const Str& s,const Stra &)

{

Etr r = 8;

r += tr
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retuarn I;

}

B, XPTEERER AN ERARE, ©SER— NN Sr REH R . £ LIKRETF
B, BTG REX—ANREEE r, HEVRLR s F—MEAERER—THN Sr RER 5.
EAVETERE T Su BH R, RERA=ZERHRE, ¥ 5 oEREN f HE.
BERE r (EXEHA RS HRERED ERER.

1234 BEXBBAR

BAIDAE N THEEZER, CHEERE const Sk&ERWMR ., MRREAFEEFE
FEYeEt, B LAnMAIME? fAdn, FRA I St ek § 1.2 PRIERF? BTEFEF T X
ATHHE

ronst std::string greeting = "Hello, "+name+ “1";
H A pame B stoing, FLH), ZXBIIEATUXLE

const Str greeting - "Hello"+names+ "1%;

H i name MAER—1 Str KRB 5.
RAVEE+EEHRALEAHTH, HeRER LENREXSH TRHTE T

"Heello, " +name

{("Hello, "+name) + !

B PR RS LA ARNATT, BAIENEE AR ARBRN+. £HD T
T, RIHE— A EEERARE N SEERREIEA B — MRS, £ Su REX R
B AT S B T ANRER, TS —MIERT, TR R SRR — S KRER]
%, TiHRERR— I FHEER. B, ERMHERT, RATERR L4 const char* R BRI
— A st RAE S ERENSEENEE, RAIRI28NBITA RIS,

75 § 1233 1, BAIE X+ BEARENSHETE Str, AR const char*. Fid, A S
12.2 sy Bh i, EITsE X —A Lk const char* 8B4 G BB R, BRAMMBRFEREXT - -
A A const char*E Str fA RIS BIRIE. B, 7 Su BPEEMXEREHTT4HE, &
SR — B B, 4P RER5T const chart KNS IR Su KRIMBH, s A

operator+ R .
FEARIX M MR EALRI T EE, Fl,
Str greeting = "Hello, " + name + "!%;

LRIBATIG greeting X &ML R 5 FH KRBTSR HEF
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Str templ {("Hello, "); fAStrisstr{const char*}
Str tempZ = temp+name; //operator+{const Str&,const Stré)
Str femp3{"1"} //8tr+:5¢cr(const char*;
Str 8 = fmepd + tempd; ffoperator+ {const SCr&, const SLré)

£ LT B THRE MR RE, ALMERXHFZEERBEREN. ikt BN
EAEMEARVF R RN TR, SWEEEFERAR, FTCLEIEARERED K suing B4 REET B3]
FEECRE LIRS XA RGN, MR MR T, BEEINSBRESEHR A
- POl BE BB AE R R R E X MR-

1235 @ TEHA

£ T RIEEAMEH P SEERNBAAEE. R SRR Bt mizkR
FE X AAER R R B RE N RIFHNIMR. XA URIER T 3R E B AR

MR —AMEEFREERNE AR, BAX M EEFHERERT R A EBRA IR
R 2 ENAEEENES, ERAY—MEFRESR vy XBMFERRNN, RiERIS
EFFEARIFRITRN, VR x BEA— MR RA operator+ R BIRRTRETE . 4K
AR, TR (UEERER) FAEFFAaRBEERIERDBEY operator+ BB LK x KHY
operator+j¥ 1 iR ¥ .

AN ERREEHRENERER VU EFREERER RENG R R, HEHES —RERE
88— RER A IR LR — P e i i S H e e XA R, MR E iz 20
EEBEREE - DRRARE, BABRARSIATRERWIENRYE: HRER TR B
By SR, BIERERARE. XEMRES T MR+=X MR E KR PR R A
i AR S, AT RENHBAERMFED, XIHERSFARBIFTRFBEIR. Bk
HE XA BRI, XHERRIEE B R e i — e 5 R,

FERE XA B AR E, RITRECRERNBEBIR ZRNRE, WRAZE
RAREHLAHR? MBBRAAF RSP ER, 04T 8 S8R B 2R
%, HEERE—MENERS, BEL-MHENERSXMIERTE, BEREXE--TERZE
5, ER{ERAESERG, RITEEMEHRZNA ERFXMNR! B, #EAMERETR
B—#, FTENEARERERSHRKTIK R R

124 BLEmERRH

17— F, £ § 11.22 RN FXET explicit B T — M HE — I KAZHHOMERK.
MEZRITMEES A SENHEREPEXT BaEE, REEEETRERBEH
explicit XRBFHEHEERF ERETH 4 RAMAT LS IRGRiIF 3% i R H EA R B2
IR B R R RSl — A explicit 5B RS i Sl L BB N IR R R E B R
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- O T BB IEIE R BUE SO explicit BEFIEFAL, TRITRE—RE, BRERIEEE
[ = A8 3 iR B B A explicit. AR TR SR E K — P EER/DEIH B RXTR,
RPN ES (RIE §5.8.1 PR frame B WEHERIIT LIRS TH#. BlZ—
T, WAEEFEHE -1 const vectorstring>& R SR, B —MHERMARMA N Z=HF
B, Lf—NEHEA. MRAE R explicit £, AT LA

verLlor«<sbtirngs p = frame(dZ];

EREMR? NNZRERN? EEENE, BPBEFIAR?

HL FAEXMER T, APREH—1TESEE - 1TZRERER, ZI7MZEHBAE 217
5 (0 ZRH. ZERMPENERY? HrEREAAERSERERFS 2 ZIMEm E -7E
(RN 2 33 Feh o MR FE W S — FREER, BT ULR NN ZE m B R R HE — MBS B Mg R s
HE 4 explicit.

— RV, ARSI ERE N RNE WIS REERCN explicit. H Ry
AP BHEERETRGEA—RS, XEHERE— B A B EHEF Y explicit.

P8~ string 55 Str KERG W —4> const char*KEEHEIMERE, ENIHMA
FHFEHH explicite X F A RS A EFIH) const char* KR [H B E RN R ME. B
HBBEE T ERPXT SR, BTl e A 2 5 208 FH R 3T const char* 1T H Zh AT
PrE R — P 0IEE .

B—HM, veclor 255 Vec MM R BT HE - Vec:size_type RS E R E
M AR Y, explicite XFMAEREFHEINNSBERRENTESRE DT LENAF.
R EER SR A RETHRNER,. IARNEPNE,

125 HEHIRRIERL

7E § 12.2 1, BITEIH RN GER L E X T HREE. XRERNIT LLE LB
RO, ZRMEE X T i — M S MNE R R R — MR EE R L. iR
Ve 2 X R IR B iR . ¥ PR VB R B R B2 2 operator ML FARFERIZ . Hitk, mE
— ANHF —~4 4 operator double {5 BREL, XN AR R BT DARSRIE —MZRRRIN R
AT double RARAE . HIU,

class Student_infof
public:
operator double{) ;1
P

}i
AT S X T iAi—4 Student_info W R EEFR — T double 2ERIF) AT E . IXH
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AR X T RIEBRBBPIREE . EHFE 1 double REIBERIM, FEIFRA
FIHI R — Student_info BRI R, XIHEMERZ B EHEAHEREERK. FlW, KR vs
Z—A vector<Student_info>BI &, AN T U ETE2ER LS. BT LME T HRIX
FEmIEREF-

vector«Studen_into» vsg;

/PR3 vs
double d=0:
for(int i1i=0;il=vs.size(};++1]
d+=ve[ij: //ve (1] B HaE#RAL double HRIFE
coute<"Average grade:"«<d/vs.size{}<<endl;

SR B R AR — D H o LR —A C++HBRIRMMREFHAN, B
fise s °T LAR B SRAR — N R B R B R 5 — D RA TR REB R RRE . FERAEHI T (Fikt
T MIE C++ WEBEINE A ABHERD), RNEAREBFEPMAERE, HIKERMA
e7E B 1 RIS P IR B R UE R — 2

B b, ZERNEMNE RN istream FEMNER S, R TXRERBIER
. BUREAIE § 3.1.1 FAHHEAIRRE, AR AFE RS R T E RTS8 7 1 - istream
a3

1ff cin »= x }{ /* ... */ 1}

EREHFTHAER

cin > X;
1E{ciny { /* ... */ %

MERNMEBEELE FERREXFHRETEHAET.

AR, if B — A AHEAT Y, ZEANER—ME. TR ER bool
AT A . ZE 15 AT AT — A B R R 15 R M L AT TH B bool LRI
&, BRI AZE—A MR AR p A AR R E . 2R, iosteam BEREIEEHH B IR
Masem, B, EMEETEXNT —IMN iostream 58HH| void* BB RIEE, M void*E—
AFEIR void 5B HE % . BRAERETP % X T istream::operator void*, BB TR RFIAR SRS
s 1% istream BEE R, HRE 0 ®mF — 8 EXHER void*H LB RRATRE .

AT BRALE R B AT void 2K . BAI7E § 6.22 PR, void BEHJ/LMAAIE: BE
AR FREE R — IR R AR, — DB void MR A INEX M BGERIRE . BEAX
B AN LS R S RN i edt . 2R, RARBERHX A fadt RIS F, B e KX &
B AETE B R A8 . AT RATRTLAE- -4 void* KB E B ER bool JE!, bool KR! IE 7 LAY
2F A AR 2R

istream S5 58 XK operator void*Jfij < £& operator bool, 3% &£ T ik 4R 2% o7 LAY M T i
o= HE:
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int x;
cin << x; JBRERNIZER cin > x #;

05 istream 28358 X A¥ operator bool, BAXANRIEAR A istream::operator bool, #°
cin ¥k bool, RBIVLERLA bool (¥R int KRIFE, HiREREES < LI, RS
FIXAGER @il - HABER 0] void* 2R (AR — MR BEAEFEERE) NFE Kk,
FRHEFE PR — A4 istream REBHE— PR R4REX, BEABEREEEI —ITEREK
FH.

126 BB ENFEE

BERAMRA C BEFRFLHMESRKEN, BEEFTTAHUEFHERNFRIEAR
HFEHEEIE, 2 C+RFHNEMXEREHITRE. MBRBAE § 10.5.2 PERMAH,
Cr+iRE A S E RN R ARHERE A MR, B ER, BTREE
Str KPR — I Su BRIF(E ERHE RN FFRAREMNER. KHERTLLERITA P
18 Str 42BRE — D UB FHERNFFRARBASHARE. A2, 7£ TmENEFE,
X AMFEHR T ATFEE LR,

5B AR AL A Su B chart BRI B, FARNTAIRe S RAINHRILEMERE
BERASIFE R

class ETr{

="

public:
//BUER, Bkt RBEE KRR EERE
operator char*{}); IE ki
operator const char* ()} const; ¢ JimE s
7/ R B 4 I HY

private:
Yec<chars> data;

}i
& FEAHEES S )E, S BB EEE T IE 4GRS

Str s5;
erioom in(sys // PR o SRR in K, IR B4 s B
FEEARLEATRIE R SRR, BR, BRINFE A FEHHEERE daa, T

FERLAL AT — MR Veccchar> (28R, BB AT g UDGRE data. B—A%, BIER
RIPLEL T, & [E G data B REIRSHER Str B Et:. —FHEHBIE W data FIIEEHIE P
A AL H B i IR e B string (8. AR ER ST Su BN R EMERRIR R, R
H P e St SRy BB R %iEs, BAZBIEER—H CERBGRE LN
7, XRATENIEH .
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FeA1 ) LA RIEHE— 1~ [F) const char* B35 AR HLX A S Bt Y i) 8, {ELR X 4 A
AERA I P AL IR T S KRB R 2 R AR FIIR ) data I35, BT ALK ER—A MK,
BAVAT LA BC—BRF I F ), R H data BFRFFRRBXRAFY, RFRE—41
B # 2 iR RIEIRE . )P 45 EEk R XN X A 717 RE, EAFENHRIEAEH
i 53 Gl ]

BSLiRH, XM B A RERFIEEEBIT. BAhFERaERRAMME LR, IXBHRAF
IR B IEH AT LAMBR T ! BKEE T RMERF

Str g;
ifstream is(s); R AT — R R RO !

R Str KM HERBRIERAT, WAEIE s % ifsweam BIHEBRMIEK, R
IR B HAE Ser BB B H i BRI const char* BRI B ¥, X -~ HEH AL
A GEE RS s TRABEN - 8. BREXAHMASRE—AIRAEHEANFT
—ABRNIEH, BAHAPRTEBRIIAAT. B8R, —1T2BENFREME®RITZ
FraEH .

HEH— AR E, BROAFEEH S~ R0 E AR RSB BRI . 7£ C++
FHEFEBRZH, BEERBISE AR ARN suings K, FLEREFB SR
R A T SRR e, (R RGN R BT S TEH P H IR SRR i R B R B R
ol T

SRVEEERY string KA O Y —FP ik B AV P IRE— MEFE P HEE TR &
B—AH e, BEAARWRED ERMIXAY . SFHEEDR] swing RRR BT =1 B REBORM—
4 suring KRBT HE—ATHHA. B—MTREE cosw(), B sring KM RHNNEFER
HF ANFEFEROEFEAD. XAHARE swing R RHTH, HPTRRMEBRERERN
Yadh. AN P RIEOE LB IER, BT IR — NPT RLEUE string B 7 B ERAYRT IR
TREEN. c_srQRKERB P L AEE R RERIEH B E T EEE R REEN N
T E AR daa(), B TR E— AR S FH 4 B B T S LS, HAM RS c_str()
B —H. BEAREE copy BB, THE LB chart M —AKEDY int KBIBH H
S int BASHFEE MBI B EHT chae kB SHHNET, X AFLRBA N Ry
Ao FIEE AR (). RAHEX =R TR e BE L EHEH .

VER B c_str RBUF daa B BB R E M const char* BB HHIBREE . AiLAER -~
HiE, FaeEREA R R iR R XA RRE %, BTUUE P —E BERMTIELE R AN &
¥ A TENETE A — AR D E B RS ks AR S . SURARERE fVF R AT
B U MR B, AR A R T AE R 5 e A P R X e )8l 2. M B E v BERS A MIEH AT
BB A MR T A RRER, SRRE AT RERN AKX AME FEETIHE.
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12.7 1h&5

HeRO§E A o] UL 2 MR — 1 A EAEE explicit BF1E i 8, 7] A 2 SRE operator
type_name()FE S FIH BB HE, HP type_name B BRI BRI BFRARFIELY
2. BHRIEETUMRERMNRA . WEF AL EEIEE X T MR — PR EREREE, &8
PR SRR IR

KRR A I BT DIZE R AR T 34T, C+iBERLE — D RBY A TR BT AT [
BHHFIRF R

template<class T>

class Thing{
friend std::istreamk operator==i(std::istream&, Thing&);
£

}i

£ § 1342 PRITEES, LBhafLIEHARRE.

VbR R B R B . — 2 a] LU R SR B e o i A R L MR A 5 1T LR EAR 2R,
T WA AR 5. — R HUR AR B BN B S TR £ ) (0 A R R B FERTBREAR Ak
AR AR ESE XSS H AR B8 —H.

string PRI

s.c_str() BRI — A E G R F R B const char* B BURHE .. A+

il P A B AR, ZE F — A AT REEEE s BB R R 4 R 2R3
FA PR B % S [ e, AN R A28, Bh %

iR ARZ A EENFEND.

s.data() T s s, ARAZAETHEAUEZLFEGRE.

scopy(pn) A s PEH 0 A FRBERE p IRAMPFRRS . B ERRIE p I8FH I
RN L8 ACIET o MER

B3}

12-0 HaiF. BT HURAREFEFIFAE.

121 ES Su s, BERFD Su EMUACEFENE. FRE - FHEERN—
AR FEREMEERE X AR R HIEHEER, DEZRDEMEM Ve K
BB R EETE L (FNEE AAFRE LR ).

12.2 3£ c_str. data F copy HE.

123 % Str BEN—THEBEHFEY. #7: Fwcstring>k XHEPEXT —PEH
stremp IR, ZREIFH NERIREETRE . WRE—MEHIRE UE FRE R
# LB AR A S, RECERI— RS, WREFIEHE-#ER, RIEREF. W
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RE--NBALLB -ASAK, MR- -,

124 A Su 5 AHSEHEFREN—AAFS2EFRE.

12-5 E—1THT S BUNGEFHEFTREENRR, FERESHBET M const
char*2E X 3| Sor BRI ER .

12-6 4 St 5 ERERE, CER P TR #E — Su WS &R
R Str AR LR ERE HE (FALSE), HFNFAKXHAE (TRUE).

12-7  FRHEN) sring BIRM—ABEVLIT RIE BRI B FRBATERME. A S £iF
IniEAC 28 Sk A3 A begin 5 end B EL.

12-8 4 Str K& getline ¥

12-9 {# A ostream_iterator KF ES Sr B HZEFRE. HBITLATH
istream_iterator 2SR EH 5 ZHE 7

12-10  7F § 12.1 FRAVHES T AE St P E X — N HFHBMEREBS LGSR, X
FPHIE BRBTE Vee BT WBEFA. R 1L Vec P MARXMHMERE, AREAERH copy
¥, TRFEH Vec FHIERBRES S %K.

12-11  IRARA Str KRN T ARSI N RIERE, AT UES BRI AeE
FX A Str 25, HBH Su REEE 5 ENFRHERRAERE, §5.6 §6.1.1 £ split BRAL.

12-12  H Vec 85 Str F4AilE LHH LRSI insert HEL.

12-13 24— assign K%, FRIE—A B AERES — 1 Vec REINR.

12-14 E—AEFEH—1 string BEVHEL— Vec ERIN R,

1215 §4.1.3 /) read_hw BN — D HPERHFRORENFH. ULAKREE TSR
FHER, REED - EREHA. RATN Su X PRBHHNEERE, Hft4? Sw R]h
S fEs AL T Lo S ?
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{48 7R 55 Zh a8

BEJLERRIICSFE Ty 5B RERR., X—HFITEE RN ZmE (OOP)
RS2 —. AEFFEEHME OOP XEBHER—4k A=A E.

THEOTR, BIBE T — MR U R MRS 4 F B ILE) RS T S )81 iR
¥, AREWENT L OREF X R E, KRB ZERNBERDR — P oksh: 8P EnLIE
BARESRTE, I RE LR ERREZ 0 FNERE. EREFALEZSEREXR
ek AN T BREWIR AR T EREEMRLASNERALUSMS, EEE—RiIEX. B
TETEHEZ, ZF—BERK EHNRTEER RN RABR TR, Bl M7 EZRIRE
— R Cr+ PR SR (7 X B2 FRIRR I .

RN BWESH MR LLABXEESR . BITUAR A HEE § 9.6 PAISHIEF
kst TAE, bR, BAFEXAH A AER PLIrS AR s — il X o i 30
#, G- —ERAKME. ARMNTER —PMBEERSGEHRE.

13.1 —E B8R string 2

ERIIBRSHE D, — ML S BREHERS M EHENZERSIIREL LR
—FEF, E—ARZAETHRENESREERE T M5 XHEXNELE. XX R&KE
WRIVR I IE R {EF kR (inheritance). #6& R OOP HIEAZ —. E— 1 EEFH TR
ek, BT —E23 BUSSMEXBI 2 oHFHERT, BIZBEHSAS . ZERINE
NIXHE AR —ARER T —BBOHA R RERE, B—AREINT 5UPREZ S RESAEX
BIHRAE-

BEA FRNCSEEMTSEIE —MR T BER RREUATS R Student_info 28, AEXER
IR EhE % Core 3%, XML ERFRE S IB4PERRSAT T . WE, RMNHFEmE
Core ZKXAFEHATHAMNEE, CREHTHERREE HERATRLOEXMEE. RINBE
{789 Student_info KB RFAFFERNER. BTIEXLBEA Core List, BAINZEEFMAT
—AMREEBRRRE, ARERFLCRPHEFELILESHBIE:
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class Cored

public;
Corel() ;
Core{std::istream&) ;
std::isrring namei) const;
std::istreamik read{std::istreama);
double grade{) const;

private:
std::lstream& read_commoni{std::istream&) ;
std::string n;
Aouble midterm, final:;
std: vector=double> homework;

}i
Grad 2545l LR B R /R — o0 B K-

class Grad:pubklic coreld

public:
Grad():
Grad{std::istreamé&) ;
double grade{} const;
std::11streamé readistd::istream&);
private:

double thesis;
}i

FEAMCRR G E X T —PMH AN Grad BIKEE, ERM Core BPRAE (BLE MK H
fetff), BREF B, Core 2K Grad 59— aEA. BN Grad 25M Core P IRAHIK, Frid Core
FKpfEI R R (MERK. WAZEFRESTHRBERSM) R Grad KRR . Grad 280]
LA B EMRE, £ EERAETRIEAEPENTHD thesis FASIESHHMER
B, thATCA7E Grad K E g XELPHRA, £ LEKABDRINER LT grade MBS read
. BRAEIRER PGB REISHA .

fE PR E— TR E R T public X, BED Grad M Core KIRETIRE 2
Grad BEOM—84, BABTEHEMES . BEREHR, Grad 38 Core B AH F DAL RAE
H Grad 2FEORN — 84 . Core B AH KRBt 2Z Grad B AEHMR .. FlW, TR
BAA -4~ Grad BRI %, #4 BARTE Grad KD 4115 £ X name R #, (B50] LA A name
BARECEBRFEENAT

Grad AT LI R4 AR SCRS, HHAFH—MF B EER T ESERNEEME], X
55 Core 64°F. FEI Grad BB NS E A MRAKE. HKPEANRM Core KTk,
B HA BB MR N B double ZERSRY thesis i . Grad EHHBHIEREMAD SR B
KA R R EE (name B 5 read_common B¥Y) o Core B4EKMK, H7E Grad B E
T T EX -
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13.1.1 OififRrERY

FiEFIRERY, Core HH BT AWM RAEIE LA read_common f¥ i iR EAR AN BE#E
Grad BPHI R R R R . AR Core BPRRAKELERFTR . RFEINMERESES5ERNK
AT LA R RE R R . AEFR, ELM Grad KEF Y grade BES read 3L, AT
PR AE TS 0] Core K FNXLERTRT . I THRRIXAEME, RI{EH protecedt XKBTFTESG
7 FTRI Core 25

class Core/
public:
Corel};
Caorelstd:;istream&) ;
std::string name{)] const;
double gradel) const;
atd::istreams readistd::istreamkl;
protected:
std::Iatreamé read_commonlistd: ristreambi);
double midterm, final;
sLd: vector<doubles= homework;
private:
abtd::string 11;
1i
n R EFF R, BEMZE read_common FH 5 midterm. final ) homework A% 2 EIE AR
25 % T IR (protected) MIMIE. protected X T Grad IXHERIRAE LM T T RIFH L
RS &R RS, RIS SUREHE R i A A RE B 2SR A e & O )
F % n 4t Core RITFE R AHIE, HE Core ) KA RS E KA K REAT AT H n.
i Grad B HHEH R n: = HEEHT Core 1 AH LR BECEV R n.
read. name 5 grade B #ARE Core KM AT BE, FILENIT LA Core REIFTH L
A& —2% R HER#E Core RIURERA .

13.1.2 1R{ERE

BT ERBAE, ROEFESHENMERE, B4 50 Core 225 Grad REIFH A
WS RIS RESH—4 isveam B SIAHFRE . RITEFETHANRIER
¥ . Core 25 name BX5 read common B, THBEAXP AT read RIS grade K
$. 7§ 1303 BENFERE DT R R,

ZEAE S E RS 2 AT Se A — T A S BB G R BN . BT —FE, BRATHESH
HIEGHEE TR RRENREEL S, FiUREEIRSLIR B8 MoRISE 24, 3
7, Bi1ekEESL&0R2 L H—2ENES . PDEB RS PRL R RAAK. MR
XE—AXBAERERE, B4FES EHEN ERREVHRS. HRER—ITHAENER,
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RSB A K RRSUS T N B OCRS, BaaE N LR RS .
B R HE TR LS B Core KR 3R FE R BN T

string Core::namef{) const {return n; }
double Ceore::grade() const
{

return ;::grade(midterm, final, homework} ;
I
istream& Core::read_commen(istream& in)
i

/R R S WS H e R

ins=n=midterm=>final;
return in;

1
istream& Core::readlistreams in}
{

read_common (in) ;

read _hw(in, homework)

retury in;

}

Grad:read RAEES LK core:read A AR, R BT read_hw BE¥.Z B 568
T T iEY thesis #HERI#R4E:

igtreamé Grad::readf{istreamé in)

{
read_commorn { in}
ins>thesis;
read_hwi{in, homework) ;
return .n;

}

A FFE Grad:read REE XS, BNETEHHRTCLEHZER PRI REESRRR
18, ElRHiXE Core 2N 2 Grad ZEHIRL R - EAR S A Hh 2 RH X Sk 51 M Core 4K
sk, LRSI FHEREREA:

istreams Grad::read{istream& 1in)
{
Core::read_common{in)
in==thesis:
read hwi{in,Core: :homework] ;
return in:

}

Wbk thesis EA HAR, EXNER Grad —34r, AR Core FIRLREIE, FrRlH
fIAT LB #% Grad::theis, BRI BEE K Core: thesis.
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grade BRELH T ERHE, RPRTE BICRS (thesis) H#m . ZRBLLER URAE %R
MR ERIRS, BER— B RS
double Grad::grade{} const
{

return min{Core::gradef{), thesis);

¥

XEENTERRREERD grade B3 BAZETENETAERICBBINS . FiX0
BT, GEEEAREZLATLINT, WMRRINGSHZE

return min{grade{),thegis];

R4 B R FI R B Grad 280 grade RS, P RBORER AL

E TR 3R 4718 F <algorithims3& S04 XA min 8 30K 52 3 (B -— 4~ S . min 81 T4
FEYS max HAAR, RATERRIMEBTEHPEIOE—1. W max BE—H, min
RTS8 AU R — IR R .

13.1.3 SHRSIHEEHE

TS Core 55 Grad KEFIERICZ AT, Bl ARG RS R A0 £ B — TN IRALI
SEE. & TEHHRAENAE, RFEEAELANEARAELE. BETRER -15EH
WG R BRI & . IR AN SR IRAEKAE, BAGRFSBERIET RaTEET Bt
Hm—A 5 BN SRR O BE . RAERRNSEGEMNRETLUTEER.

o HEIWFESMAFER (BFEERETHREXDEXHIBE

® i A HIE R B ARSI B I R R A

o HIHG G B3 3 RIIR 4 B 5 BARHAT WA

® WIRHWIE, PATIRA LB R RE

HE— i — AN AR T R b - — MG R B BANEEE, BRATHIIEYIA
1182 sk 5 s AR R R I S HE B 4. AEIR AR MIENTIA LA P ER ERIERA, FHFERR
2 EEH E—885% (L), XS R RGN R X RIYIE: R
4 % SR AR B 5 B 8 S T SRk R R PR B2 P W — R R 3 SR SR AL B IR 98
FRBELPOE—MIEEY, RFREEAEERANERBCRIER S EXRT L .

class Coref
rublic:
/ fCore RFIBINHIE R E
Core{] midterm{D}, final {0} { }

/A istream EREBERKEE T core R

Core{std::istream& is) { readf{is); }
AV
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clagss Grad:public Coref
public:
/TN R B HIER core: (core ) RECEFIHAL b FIIERRE
Grad() :thesis(0) {
Grad{std::istream& is) 4 read{is};}
L

bi

Core R E R SHTE §9.5.1 # §90.52 hi—F: E©NAREEER 1 Core £E
SR E - A istream BERA -4 Core LEIX R, Grad K FIE R B b Rlee R IX &
18 3% 4 B Grad 25T S 0, th B 8, BB it Bk B — 4 isream& 5B A4 & A< i Grad
AR, EEERNRE, Cr+IUFERFAERMERE — BN SEMIERE—HNBH
yicl

Grad 250K BR b R B SR B - 1 Grad 28BI0 81, B 5EHEiE Core ZLRFIER
4y, 3EHIE thesis % 0. MAIHH TAESRERMITH: FUMETHBREALEZN,
LA R B R AR Core 5B AME HE R BOHT midterm. final. homework 1 name IAnk
g s by T FRERI AR, Core FINERINAHE BREOAH name 5 homework FIENAMIE
o MRt X A B R SR AT WAk, R3S midterm F final MG, B R AMBRIER
Grad (I8 IAMIE 8O thesis f% 5 B SATHIAA L. R TIXEETHE, Grad RIMIEREIEH
HAL THEEM, FrLleRBEETH.

FI- -4 istream KB HAF B R AN —4 Grad KBRS —4 istream KW RE
B—A Core HEIXTE YRR —RER—2BRET A read BOTEREKER. BRI
read B ¥ 2 A0, BANIExR (B {8 B 2K R A RIS R BSRAR AL SRS . RS
H Grad::read (FERXHERHRE Grad B i) —A R ) i H read ¥ AT LBV
1V, thesis TETTEEAL, FH read REE M is TEFEH —AMEMRS thesis.

s — AR A R R E R TS R BB EE T EMNXER

Grad g;

HIFIXA B AL SRS Y Grad BRI S g S A LT LM BIETEMONF TR, P
FSE4T Core HEYERIAIE RBON g MR Core K354 B ML R AT ¥R, S Grad
ROZR PSR AL FUEY, EHAT T EAERN

Grad gicing:

F4i55% Grad 280 % g HMELESENNFTR, BG5BT Core HEBRINF GRS, BETXK
4 Grad::Grad(istream& W15 R #H name. midierm. final 1 homework R R EAE AT IR -

13.2 EEMERIER

(Tl ik, RA13FEE R Sudent_info ZHMBMR . XM RBBA HH — AR
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R¥, EREHEMEAON -9 B H compare MBI H ML IR FIT R . sort BEH
RICFE LR FRIBFHETHS, 7 sort AP T compare R,
H R RS §9.3.1 i) compare FRBER FHHF, ARAELRNE BH— a3
kool compare{const Cores ¢l,const Corek c2)
{

return cl.name()«<c2.name(] ;
}

BATELRN g R R E A R R E R MEAREE string 27 5E LK)
<ZHEFAEEHTERN. BNKIOEERRIEEHMCREAIRAE, BB Core
HRCFERE P Grad KRGO RHMFATHE, BEEW L —4 Core KBTR 5 —4~ Grad KA
W RIHEAT OB

L
Grad gicin); /IE—N crad iR

Grad g2{cin): JE—Acrad id®
Core ci{cin); /AR Core WF
Core g2i{cin); fAEA Core B3R

compare{qg, gz ; /AR Grad ] FEHT R
compare{c,c2] ; / /3PN Core WRBTHE
compare (g, c) : /iR Grad BFH— Core BT ITHEE
£ EHX compare EREFIARAF, EFE4aaEA Core 2680 name RECERAIMT compare
R MREHE. B, X Core ki, XNMARREMK, HAXT Grad 2K X RIE?
7252 X Grad 2659 0H%, BB R M Core 28R AT KA, M H.7E Grad $ ¥R 540 E X name
R Et, ERAIRGS goame() RIHIAHR, LM LR M Core 26714k 4 KEY name
. %R Core 5P EPW R : BEMNTEREY Core RIS n HIE.
AT LU — A EK Core& RIS W KR M AL — 1 Grad BRINRIERZH. XRERD
Grad 52 i1 Core BIRATT R, ¥4 Grad BEIXNRIPH —4> Core K137, W TFEFR:

n

midterm
) ] Core #i4
final Grad 3%

homework

thesis

R 4984 Grad RIS H IR —4 Core ST, FTEL compare BREN TS AT LIE
Grad KEIN8 ) Core 284, AR — D EHEE Core 880N R .. Jeols, FAITLLAH
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——AJ8 1) Core BRIBIHEE R E — > Core KRN A G (5 Core BEXRIH—5 | H SRR
BATH) 24 compare A B . TIHEFHFER, BAVEEATLILL Grad 2RI X HT 4 SOH
H compare %1 i B @K LIS R0 2%, FTLUE 1R R) Grad BidREH R4 E, HMiFHR SR Grad*
SR, Core*, FENHBH BT D) Grad A H ) Core #4. MR IZRELL— Core BRI &
L%, BaLFEETEm R RSN Core 5884 ETHRITBETR, MRBEEE—
HEEFELEYK, SHEBENRA—A5IHEISEEHRRKKEN.

13.2.1 AEFRAENRERNER TIRBNERNIE

TEBRITE - A Grad B S50 258 compare BIXKIETE, compare ZHAEIEHE L
¥, BN name F% R H Grad 35 Core Z5EM . MR RATLE B FIA- 22 £ BRI R A2 L
M4, TIABLRTIINEREZRBRGHIME, BANSEER? i, BATRERE
B — AN 22t 0 2 HERR O AR RS IR, TR AR A - MR IR B A A S T HE R
HE.

ERRZAE, RIMNESH BT compare FTEREL-

bonl compare_grades{ccusl Core& cl, const Core& Cc2)

{
return cl.grade{)<c2.grade(};
}

HE S compare BHIME—ARRZAET , RIVEAKE grade RETI T2 name R
X —K BRI E LR E KR!

XEPEEMET, Grad KPEEXT grade ¥, T EBRIIEE SR X
A BR A grade B3 . FEIAT compare_grades ER¥H BTN 5K A Core: : grade R R, IXE
87 compare F¥RIA Coreiname B¥i—#. fhAt, MRHEKR Grad KEHR, HH
Core 5 A RS BEE RS R, FX Core ¥ Grad 21 grade REENFERY. X T
Grad 873t 8, ZE3 thesis FIFFE, HA1S A Grad:grade.

RATVEE % compare_grades FEE FHIEHK grade IREL, XEXBTEELRENIHE
AR, Wl ol # c2 35/ Grad HEHNFR, KL% EAH Grad HP R grade B DR cl F
2 $& 1) Core 2%, HAKEA Core 2 grade FEL. RANFELZTHHEATHIN E /M
ke MR, BAIASEESHIE IR LSS RENSHNERFKEITERR AR grade
¥, TEHMAERAFRZITHREAECHN.

T X FME TR ESE, C++R4E T L (virtual) 2REL

clasg Coref

public:
wvirtual double grade(} const; J 7 10 A R B
P A
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BAE, grade B— P ERRE. WRIBH compare_grades BRI, BEFERITEDE 5SS ¢l
M o2 WEFERERAEREEA grade ¥, WRBEE 1 Grad EEIESR, BMiHH
Grad::grade i3, MR BHE — Core EHNTE, BLiAH Core:grade ¥ .

virtual o FE R BEE RN E X ERAFR . NREHEESH A adE X, RITARERE
NABHEES virtual XS . HiL Core:gradeQiX P E L AT ENE ., Ky, wmREF—A
R EERY, WAERERTERIERFF a4 A&, BTULEE Grad KX grade BRELY
FPUAEERESY virtual X8E. WABNVFIEFRAEE UCLHTRF, — BRI
T, HTEEDRIEEYE vicval FriEd, BNEWLIBBNBRINAAHERNIT A |

13.2.2 FiiS8iE

HAEEUI B ERS A SECHA B EENER, SR EERTEL a1
BRNUESE (SETS I HBEHAN L) fE GRR—A EReR%, ARNTEA] LA g iEN
WHEALEM S AR, NP -BERET . MEEETHREREASSE. Hoh, —4

5| SR AN 2 A | BRI gE BB BB — N ERRIN R TR B3R W X ERIRE B
FMK TR, R, 3IFRE FEEHR A KX R ) SRR AL IE L T IR R BT SRR .
FRIXFERT, B mBEATLES e Bl R =4 T —&X 5.

Blim, RERAIEE compare_grades FREANT :

/P BRFPIT IR B R

bool coumpaere_grades (Core ¢l, Core c2)

{

return cl.grade(}<cZ.grade();
T

FEXABE A compare_grades BA¥t, BRMARIENSR, WARMRNTIH. HXF
BT, HATEESRERAE ol # 2 hE: EfHBR Core XBUNE., RABERELL Grad R
MR LT R AR, FISERME Grad KX —BILRAHLAERPEN. BAHZ
BHR L IF SR 4 B I R R KB S BER. IX Grad HEIN SR HBIES AR T
Core 25245, SR HIX— A5 1 — A B #5184 compare_grades BR¥ . BN AT Core
AHIRT R, B LUK FH erade 28800t R MR BEA R &4 EN—eEEm BRI ERC
BRHET 4 B Core::grade BRi#.

ERAEBESHEBENXGLTER Cr+XF OOP MEXFHREMZ —. FEHE

(dynamic binding) B4z B X, #MEREBITHRERA SRR AR, ARG FERE
Bk e T, BEErEFEEsssE. MR- WRKESGAR —MEURHE, X1THEA
o BB A RN —B R, SRR R S B — W A XA R B T BEAEIEAT
o A DA 2 5 4 i R [ 26 B L AR R, S R B i — ANt BUE — AT | F SR R R S R 2
B4 B B AS EN—E RIS TR S £ . TiEiT ek, gy HRERE
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§1 SE B 8 ) e S 2 Y ke L TR A B AU R B BT AR RAS

Core C;
Grad g;
Core* p;
Core&k r = g;

c.grade{); /1% Core: :grade () ABEHITHERE
g.grade{}; {3 Cores igrade () ¥ T e
p-=grade () ; ¢ V1R p FIE RINRRGHATENER R E
r.grade(); TR T BT S b % 2R BT A4 e

B HBIA EREOR B & BT RS B e i BATAIE ¢ B4 Core RRINR, WEEBTT
HHHE, ¢ THRE—4 Core RAEIXTE, FTUIGFEW LSS IGXA RECEH. MR
B IA BT, ROIALE p 28 r S X MR BATT AR Core KRR, 1
ATEE B Grad KEIM %, XFER T, REAEEFET RS GEIRE p 300 KRRFTiF N %
RIS B R

E Rk — AN EE A B e sk B R i A, BATTENAT LUH — AR Bk A R TR T
FIsEACRE, KR OOP i— 8% $&M (polymerphism). polymorphism —iERE &
Rt polymorphos, BHER “A#FZHER", KREE 19 AT HFFEE M BRAESEIEY . TR
PR, A B — AN R UM SRR g . Coill RIS B B YR A R
LA 7T AR R E — AN S | R R R S % RIS ERAERT RN
. B (EREEED) SENAREBER. BRBEASIH (REHE OXMRERAN
AL FD| (RFTH) MRIER, SFH R IZRREHSRIMEM — AT, K, RATATLL
i RS R B R

LFERREGTE — A EAER. TREFEHAEN, ERFFRENEXE(]. XTI
S, RERENRERRTE, BARN BT RS U e AT E T AE L. BRE
ek T g U RR BT T A TR N LA SE LA, R B 4 R A Al — ey R O
B R A EF TR A BAT YNGR, WABRERRT AFKAEH
N, IARBIFRE — FRARTHTA MBI R MHAT T e L. EREHIHRT, R
B ARIIRE .

13.2.3 EHROMm

Sk F b2 AT, A BEA AT A ARRAT — N, F TS MR-
7 BTN read BB A T N — A BALR S XEEIRNA BRIE read REHIERS
WK TS o W R — ) read BB, BILIXFNNEY, RAERRW T

class Cored
pukliic:
Coref{} midterm(Q),final (0} { }



ERRREDERR 249

Coref{srd;:istreams is)] { read{is}; }

std:::string name{} const;

/o BE5§13. 1.2 BRENH—F
wirtual std::igtreamk read(std::istreamé&):
virtual doubkle grade{] const;
orotected:
/T AR BT TR A SR AR Y T =l
std::istreamé read common{std::istream&) ;
double midterm, final;
std:rvectoredobule> homework;
private:
// BEERE Core RRFIRKRTHIH
std::string n;
b
class Grad:public Cored
public:
Grad():thesis{0)y { }
Gradi{std::istreams iz} { readi{ls);}
fiHAES §13.1 . 2 Fve SR
JITER: grade RS read RSk A N BILEH
double grade() const;
std: ristreamé read{std::istreamé) ;
private:
double thesis;
T
noo |l compare(const Corek, const Core&)l:

BATRIEES THENM IR ERM AR RS NSEE . HF Core KB T ¥ N BLRIENF
e, 5 —43 Grad M Core BHJR7EHIR, & Core RELE, BXFEMM T LIRS ~FHi
SR Bk, A1 BT IE R U B Core B RERE Grad RN R BRI REAIRE
A AT B R R TR — N istream& KRS B A BN DM e T8
BRI . R FE RTINS, EROS B, AT DAL RITRBFEENE L SR
RRSR. R, EXARAR, RIVE grade 55 read REFAV L EUE . B, BIHEC
A FE— N2 B IR R A 8B ¥ compare, EIRIEX AN AR EERITHR.

13.3 Bk SER AR 1A o)

BLAE ) Core 2855 Grade 7] LA BIF SRR R4, BANVTRHZEIORME $ 9.6
BRI ERAEFE, BATA R L E BOCR AN PIEBER, REAE
MRS, BRI 2 AT HE R 3 1 AR B R — A R RER R W
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PRIEIFERT I AL, T BAEEER RSO R B S PR RIS A R ST R -
TERL ORI R 2 A0, Bk B MR- SR & ERMEF RS

B FP R R ) — PR AR SO X PR R T A BT U 5 RIS A

1nT maini}
{
voector=Core> students; /AR RS FH core 05
Core record;
string::size_type maxlen = U;
s RN R
while (record.readicin)) |
maxlen = maximaxlen, record.namef().sizecfl));
studenis.push_back{record);
¥

s R L FE TR T
sort {students.begini}, students.endl )}, campare) ;
IR RS S
for{vector«Cores>::size_tyvpe 1=0; il!=students.sizel); ++1) |
coltccsetw (maxien+])cestudencs (i ] .name{) ;
Try{
double final grade=studentsii].gradel); /iCore: -grade

stLreamsize prec=coul.precision{}:;
coute<getprecislion(It<<final_ grade
c<setprecision{prec)<cendl;
lratchi{domain error e) 1
coute=e.what { ) <<endl;

e

¥
return G;
h

AT LM A X KR, REEH EEELUNAEE Grad RKiCZIET:

int main{}

{

vector«<Grad> studenbs; Iy ’%'HEHE{J veltor %ﬂjﬁﬁl

Grad record; IFEERIN: e Lk ik ip S ENE]

string::size_type maxlen=0;

J/ EEH B TERCIE

while(record.readicin}t { / /M Grad KB RTTAR Core AR PIE
maxlen=max{maxlen, record.name () .size () };
students.push_back{recard) ;

}

/ ABEE R BT :

sart{students.begin(),students.end(}, compares);
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f PR FE LR SRS

forivecteor<Grad=::slze_type 1=0; Lll=students.sgizel{}: ++1) {
coute=getw{maxlen+l)<<studentsii] .name{) ;
tryd
double final_grade=students{i].grade(); //Grad::grade

streamslze prec=cout.precision{};
colt=esetprecision{i««final_grade
<<setprecision({prec) <<endl;
tcatchi{domain_error e) |
cofece what { }ooendl ;

}

'
return 0

}

4R, IBFT P SEER R K R BAER T record [SEFRSRUFIE E TE 1) B HIXT RETHEBRE
o, Flin, RixwK

record.read(cin}

A AT B5H A Core::read HEHER#E Grad:read B3, XHBET record KABRE ., EHETE
BEXAAHEERHEHEN: RARNAFBILETH A 4HE record BIRE, RITRUXMR
404 SRS read FEH), TARELHER— MR HRBEEE I AN A AR E. B, record
RRE—A Core REFF IR — Grad KB E, XHBITIEFRPFRE. Kim, —BIEL]
52 YT record, 'BEHRMBBEETRT, B record read(cin) i 7L & R RI R A S
BT . U, 7FE R L R RARR IR grade R

ctudentsli].gradel}

R AL E, EIETE—MEFNEREHR A Core i grade AL, EEITH
“AEFE R {RA T Grad B R grade B .

TEX BT ANIER D, nameQFHEFHIERA Core K XM (FEBRD M.
XA Rk Grad 254k, FTUALE A —4 Grad 883 R A name REBIR %, SIEF LEfr
[ 2 7F Core P 52 SRR A . ATIERES sort #IEN) compare BB RIEFITE Core REHM R
IRy tRIBITHE Grad BidFROIRE, R4 Grad RIXR M Core FEl 1T HLE

B, HUEXAFHMEETTEY]. S ERNESHAE—MESFIER, Bl Ll
8 Core X &, X 0T AL E Grad REIHE

AT B—A-Ba] LLEER Core Fit FHISCH X AT LUREY Grad 25 R B304, BAIBRAT-GN
HE B IXEAORE, RSB EREH F EERHBEEERNABR. AT EHETFNE KA,
T LG SRR T X s R R Fi i AT D B

o X BIMEN (BRATHAERFEFEHRMERE)
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® X R IR = RIE X (FRATT A X Lo i I 25 BB A7 Mad 3 R I8 sl 8D

® read B

® prade K%K

X2 RB TR LSRN (HmMERERBEERLT R EREEMOFENA
i), BENTFRARESRE R (B name RS compare B . R grade H
5 read BT X RKEFUR, MOEEFHB R SR RE T .

Lhr B, SEMARDTTIRE (EERBAERL RERBTREFALBMAEE
o] LR RIS R, SR E MM o U AR X e m . BRI RN T,
7 NEAFFBIGIHE— FiXPTE: A —HHTEPEET CH+PFRE—IMEEMRE
2. BATER § 134 BrEHIT.

13.3.1 B#H (Efpl) KAEHNEE

PAVE BB R BE — R B RE o3 T X g SRR A -

vector=Core> students; fOTRGEE Core RN R, MARRMBESSRBE
Core record; /i Core BB R, MARR Core BREHFMHE
XESACHDAR A B T- R R A . e X record HYBIE. WATBHRAMIEE T record
FEFIFEE: B R Core FSRIMT R, IXBUEE X EFHIE N . M, 725 X students
IRt R, ORI, XE—MHEME Core BEMRFIAELE. £ §13.6.1 BEATE
LEBIXFAR, FAEXEEERENRE], ExL—4 vector<Corex> )&, AL 1
TRETFHEMTRELRRE— Core KEHMRE—MARER B Core FEIRAEH I HRMIRT
% .
FEBAN e A A T 2R B AU AU IS A B %, iE R BB L read RN grade BEF A
BURBCERAE T —LHEREH TR E. ek, 5—FHREET, BITKREFNX
R R B ATHENSE. ATHIARNITBEYASIEHAENE, RIDEEL—/MER Core H)
FEEF B S B VR F read B EOA grade PREK. IXHE, 482 X RAERIBEE FRET BT | AT 3R
i iTENiTie, KINSERBBATF N RBNHE: 5— P EEFRE AR E RN 2R
2. BATTLLE X vector<Core*>, RIS record i SUK— e . XFERARAEEFT
SSHL T EhAERE, RRHER T ER BRI N R M E R AERN K. AR,
ETERITEER, XHRATERGAPERT XSG, Sk, FEXA- -BRESARFN
AR A A B EFEIETT

int maint)
1

vector«<Core*> studnets;

Core* record;
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while {(record-=read{cin}}t | ;7 s
FLo0..
}
}

XA PRI R ER, FUARATERA L record FR AL — P LRI R !

BN TET LRI AN B, B R A, IR E R R BB BT A SO R AR
P L AMNTE . RATOA A ERETRNEF EAZRDRAEE. RIBEEET 2T
BE—AMFE, AR METUESMERTRIHEM ALRNEI: HHRENTRL G F
BHFT Sk MARMERRERU U F8T %.

HESXAEFEEEREH W, TF — M EL A BRI — B X TRE R
REHATHR? B HARE, RINAFE-TWHENDHER Core REUXT R MR FIBHILL
5 50 %, Aot BT AR N R B compare. BIZ—TF, £ § 8.1.3 hERATTRIA—F
e A B U Y B R B ER AR P Z 4. T R RIRE, RATARERE—TE
BB A E A — MRS, MR —EEXAMIE, fiFH T e R R B — R
*. BERMNAES—MHOLERE. X TR FI&RES £ compare_core_ptrs:

boal compare_core_ptrs{const Core* cpl,const Core* cp2)

return compare{*cpl, *cpd);
K

BREAEHPLERELE, RIMTUEEERNT

int maini)
{
vectar«<Core*s students; / ¢ R IRE AR R
Core* record; s /IR R AR — 1 FRE
char ch;
string::size_type maxlen=0;
¢ R HIFEF RO
while{cin==ch} {
if{ch=="17")

record=new Core; / 7/ R— Core AL R4TEEAIFF
else

record=new Grad; # A Grad BREINR AL
record-=read{cin); /7 ERlA A
max len-max (maxlen, record->name{}.size(}}; //MEEESH

students.push_back{record} ;
i
7 AR LLIES h SR L R B ROV S B A SHE T R X
sortistudents.begin(),student.end{),compare_Core_ptrs};

/ P A Rk 4 S R

for {vector<Core*=::8ize_type 1=0:
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lt=gludenis.zizel{); ++i} |
/students [11R—PREET, AR B E&E BB
colt<s<setwimaxleni l)<s<studnets[1] -=name{};
rFryd
double final_grades=students[ii=>grade{};
streamsize prec=cou! .precision();
coutewgsetprecisioni{i«<<final_grade
~zsetprecision(prec)ccendl ;

loatchi{domain errar ) 4
coutese, what {(Jewendl ;
'
delete students(i]; / / FRIAEGE L BB R 4 e Rl e 2
¥
return 0;

}

EEE, FECRAERPZAES AT R R B A R AL . X EfiR TP
FEET AT ERAE T A R X X AT 8 AE -

T A117E while TEFRFHAT T — B LU AT IRBE =5, ETRERZEF/HIFH
AR E R FNER ., — RS BB R EEE, B UG SRR
BN, RERZMEAEAMMAT A EHREEE. KR read BB¥HEE REIE
¥, FFUEEZAT AR record F5 1 BIXT R AERK 5 B — R A N read - HE, &
fTAZAE 8 R3S F record iXHI 1A ) read MRS . FRVE B R ) R D3
R XA EE AR S SRR A, AT LT EREAZE.

TR R ER S, BRATES Ei0E, studnet[ijE K — M55 . —HIKE T students(i],
RATH BB T — NS BAS A B A RIHIR MR TR, 72X read REHIEA
d1, B¥ grade BEHEA R —AERUARE, FrilRESRE BZIBIEERK grade R¥ A LA
HEREE. BB MRS ERBCTS & AN R A6, /EiX H A RN 5 ) studentsli]
s B e £ AT delete PR ESERL IZHRIE .

13.3.2 EHHTIERI

RARNBEFLES LOZRIEE LET . BERET - HE, XTRBSERE
BB RN S EOETR R A . FE XN R AR P TR R, RATIEIN Y Grad X3 A Core
HERART ATE. (BRERRIIEFE BRI SEREA Core*KRIHH, i /2 Grad* R
RIS, HOELESREHRIBTE M~ 1 Grad KB R IR B R ik, 2BBAVMERXAFEETET,
A TR AW — NG Core RIFE%H, TIAZHE Grad HOFEEH (BIIEZIREHE W HIX SO HRAL
Bt & Grad). AEEZBHE, EX—RIBHLRFER.

tEXt—AMBEA delete REMHME KA T HFH45 . B—H-FE WA TR FHEN R
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Pridemsl, B OAFENRAGHNAFERERERRBIRL. RPN studentsi) 1 FI135EF
i, fEEEOTRESRR — Core REIXR, EF AR — Grad XBX%. TiBE Core
FL R Grad BH AR T B E X —PMFIWRE, XEWEERA delete MAKIFHR, K
F 4 BER% B 35 BT BR BOF R IION 5 o B G PAF =8 8] 5 R A £ B B 2 1R PR 2R R
WL S OB RE. HE, 7RE1T delere MEWIRT 1%, FAKHABEAREK)E RATHS
R ? TOATH R BB 2 —1 Core KA RINKAEIEE, B2 -7 Grad KEI R
2 B, ERRAERNEFEREE KRR FZRE—R— Core KRN B A PMINFE
6], LR— Grad FERUXE R A/PRIPIIF7E (8] ?
X Bk ) R R e N2 T RUB S AR R HL R —— S L sl o TR -

LIS M R 8, ZERA TR A B e DR R 3, U5 B8 e 2 SO — BT R 8L -

class Coref

public:

virtual ~Core{} {1}

/¢ BLAREE 2 AT HY

b

INZE, WRFEAIHAT delete students[i], R studems[i]3E8R LR KN F A EIR
dor EAEAT S, B, BRIERIRERMAFZ P/ S students[i]3:FR_FIE 1R
GRS Y Eith ST

RN R RS . Mk Core S8R S M- - T VE R BB B B A
¥iE, RASREIMEDREIMTA. - - MERARUAWRRELLHA DA, rFEd—
A RIS — IR R RO R B %, ME R B SRR R . 1 an Rk IE 2 A1
WA 4 FE B UM TR B B, X MR B EE A BN, WENRBRSR
HETERT .

AT 19 B Grad F5Hei8in- — M50 R &L BB E RS Core X £ — 1 HEFU AT 4 R
¥y, FrULEASE Grad BER NI E IRAE R P ESE A TiX BT RS Bh Grad R2EM
Bt R M REE T AR TR, TURELENIMRERESXMIERE. BY
R IR AR 2o g AR T BB R R B R R . BUAE BRI A REF MR- FTE
7.

13.4 —AEEBNAHEE

ERTHE AT RAVER +2IRR), KRB R IREERE. 5 TEERH, BRF
ST KBRS R, FREHEGIAT RSB RN, BRIV LA /BERITR
IRk i e R A BL AT R 1), IEBAD EEE AN I RO B ORI BB o B A A [T 2 R RY
R 28 B — 55t iE S| I CUE Bl HB RIS, A ine, BNLTEHT -
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T, Bl BABBARMR AR SR

BT RBAVEAM A IRB] -FFTRIANE, 05 HORARE PR AT LR GRRE B
S Core RN RS Grad KEWMB B LR BE, XA =ERXEIH H R,
AR, BAITEFEXNFIEFRER R EM A FREN LK. FL LEEXER ik, R
FA— I EEKSERT W% (handle class), FATHATLLUERIEHY.

FEIRBIRNTAE YR RIRE AT EETHA B SHN R, RNKABRESES+
aiEEL. EOME, RINBLEBRE - PHREARRE 4 Core RAIX R, BAHZ Core
MIRAERRIAT R ERATHMRT EPHEER, BRI — Core 8BUHIRH 4 AC
WFE, REELLZEETEE — Core KRAIX B BFE —~ Grad HREIN & . HAER ] B2 X HH4
BAPERTT A WRSSEE RS . RINTEHERZ I RE, AdRelE —Hnks
X AR Core KRR IR, XFAFFRICEBIER /N E AT T X,

class Student_infof

public:
< ¥ I R S R
Student_infoll:cpid){}
Student_infor(std::istreami& is):cp{l){ read{is);!}
Student_info({const sStudent_infok);
Student_info& operator={const Student_info&);
~Student_info(){ delete cp; ?

/ PEE

otd: :istream& readi{std::istreams&)

std::string namel|) const{

if{cp) return cp-=namef);

elgse throw std::runtime_errer('uninitialized Student']);
}
doulbrie grade() const{

if{cp) return cp-=grade(};

else throw sldi:runtlime error{"uninitialized Student"};
}
static beol compare{const Studenl_info& =1,

const Student _info& =s2)

return sl.name() < sZ.nameit;

b

privace:
Care* cp:
ri
3% LAY AR E X —4 Student_info 25, %KHIN FEEAT AR —1 Core KA R
N af AR Grade BRIN # . MIXAN B X L¥RE, R — a5 —F . A, Studeni_info
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# 5 P A B 48024 Student_info X RIS S WAFS L. BARARAE GRS L EHEFT
XS X e EREENTE.

%> Student_info KT HE P EE —NLH cp BIIREN. cp FEE—1 Core FERIRT BB FR
] —/ Core 28YB 8 HEMBS IS . ZF § 13.4.1 LB T, BT read REFH cp FriERT
SN, B, B4R EERE cp 18EH1R4 A 0, K Swdent_info X8 FAIRE X
%, EHE— istream RRI SO EEH AR T Student_info::read BB $%. SN AP AL
AEMNER IR EAEEE, RIGNIEEN istream PIREBEIE, I RIITHIIRN.

M §11.3.6 DIREH “=fr—-4” i, BNFBE- - PESHEEAK. MAEBSENH
ORI — AT R R FIX AMEE . VTR SCE M TR . © R BRI RO
S AEF A ERBUR S RARITT - BAZ §13.3.2 PIRAIFHEH Core BRI BB EE IR,
B 1), Student_info NI4T #IF MR ZE IR — 4~ Grad FIN % I EAERBR—~ Core K8
SERHRE, FATLUER L/E. & § 1342 PRI X FHWEREESRESHTRY.

BE| 2 FE) P ] B & ZE 88 b I3 Swudent_info BHIXTSR, AR A Core 2888 Grad SR B
% FFLAE Student_infor 2K P USRI Core 28 RIME D . 3T name BT grade ALY,
Student_info ZyE 4% B RIS B4, 72X Student_info 281 B name ¥ ENE grade & BHTHY (%,
bR AR R cp FTE R Core BRI S 80 E Grad X R A & 2N

5, cp BIESR 0. TFH P EBBRINER B AR Swdent_info REIXH & FIH i€ cp
G O, X BEASMWEGARDIEEIEIEAN S, WE op MER 0, BIATMILZRIXLER
SRR RN R R, T, RIERR—MEITHER, BEFPHE THIR.

JeHE, Core:grade B EMEMAL, X— S T4EE, ©RTFIRAELL op 50N
grade B R, BRI op SE s T 418 ) o 5 28 Y e Y iy S B R R — 25/ grade BR
¥, SIINTE cp 38— Grad RE M HETHHE, EEITHSRA Grad::grade i3 .

EODHT — AN B E compare ¥afE, X—HRIEEEMEBRER. F—. T Core
Sif, compare B —PRREIAERARY, Fit, BABEEERA-NFERAEN. P
REME R REARR, f KR R R0 R 3HATERAE . M AR 5 R B
BIR, BRAE AR SHEE, AR —MEENRBI KR, Hit, #HS5NRRIARE
HRRRME IR AEERR: FARE SRS, FUEARREV REMR .

ok ek B R B — M EERTL: IR ELHE TIITRNENRER . FTLEAR
HIFEFERE compare N —ANERAS AR5 BR BRI, BRI ZE AT B — DB Student_info::compare K]
F%r . BN ZREE - EREEANEE, FUEASEHRATARLE Core REBXRH
compare FR¥. B, FA] LR Swdent_infor:compare 1EAS M E#EL sort BI¥, i PR 2%
S oIl R 2R P R R 3

compare BEHA —MERWEREXTEREITHR. Z N REOFA Student_info::name
R IR DR SR 2. FHE - BIXEREENFE. R o TN 0, X
Student_info::name {18 F L LR 7 WA Core:name. TR cp FT 0, WAX—HEH
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BR=E - A RE, FHERXPTREABE compare BEIAAE . BEX compare REAKE
Student_info R AFZEL, Rl Zm B ATFETERIN cp BE N 0. EHANK BB —F#,
compare B #4010 B 45 Student_info 28 2248

13.4.1 B

read BREH =MESF: HUCLABBZUWIE AN R (RAIHEEES AR 0 SH0Z
[6]; X, BEUMANSERNNERETHAER: BR, ELENEHRERON RS RE
ERARIATFZREL, RGN read B8 SEHL LRI AL EEEEAE XX 2 BEIT VIR AL

iatream& Student_info::read{istreams 13)
1

delete cp; fMBH RS, BERUATAIEAT SR
char ch;
ig==ch; PR 55| [ Toh d: y E v

ifi{ch=="U"}{

cp-new Corefl(is};
P else {

cp=new Gradf{is):
F

refurn is;

}

XA read ERECEAMFROFNRIERAMX R (GERFRE FRAT. BIATEE
VH delete 2 BISERE cp BREHR 0, FHAHE C++BETHBR—NFHEELEFN. BT IH
MBERIATFZE, FREEEIEHE. SRREMARNE PN HBTAE . B EF
£, ERETAEIRCFRARE, AT RN SR, AR SERPHATHIE
1T E Wi R FO Gt X RS B 81 read RE, MBARPEREE, K
R R . N RMAAZ S, BITERAMNZNEHRIFLcp P. &a, BIF
AEE S e Lok SRR

1342 BHOMANR

HTEHIEN Core M HMEH, BHMERHERECEFREL VTN . WiERNE
B read R KRR YE BB, B AR M AT EEH- -4 Student_info FAFTH K]
WHE, WERALA NEOI B0 ANEIFH A BRI S RERFIRL AN R, HE, X
ST E—A N FEERANEEZSINA SR KR BF MR AET AmER
f1E7EE HI5) Student_info HRIXT B B 38 1) —4 Core HRIN F L 24 11— Core BIRERXRH
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B
X EIR ML AR % B M RTE Core K EMIRARDPHEH—NMERRE. X EH
A B MR R, B SRR RCR A R — R

class Cored
friend class Student_info:
protected:
virtual Core* clone() const { return new Core{*this);}

;¢ Foqtl B0 43 Rl 8y
b

clone BFLL— Fh4 AR RS A AU R R BATVERH R EBHLE. BITA—1F
i1 Core EEIN R AEHNTE, 3 HiAH Core ¥9i& R B0 B AT EMRBIVIEHL . BANEDL
HTHY Core KM RE BAME X —IMEHHERE . REML, M § 1135 fidiehRAIIEIE:
REBSHBRNADESH PRANEHHERE, X REFBRFN Core ERINZ PHE
— PN IEERMERBFHRESRD .

clone M REBITH TS HENTMEN — M, ARARFIRERE Core RN I
CIdp, BESE L clone MR G ARIRIE O, 1 HIR Student_info 257584 Core RHI R UL,
XA Student_info ZEFETTLAVEF clone B¥ T . KBS §12.3.2 PRIPIA R RHERLL.
FMBHENEE TERBRE, TN RENRERRAREIRR. 200, B KFHY
F— AR E AT UMFZE DR AR AR S — I B E R, BERE, MRE Core
Ry E X in kT A

friend class student_info;

B4 Student_info 59 i) 57 Ak 5 BR SR A BA 3 Core 2819 A 3 bR 8, ‘&N AT LATS W) Core
REFAE R AR .
EREHD I clone XM EBHEHLE, —EEARRERTEE T EE, XHE
U URAE 2K 4 U —A clone BRI 1%, RATHS EHH B HIH—A FifY Grad FEIX -
clags Oradf

protected:
Crad* clone{} const { return new Grad{*this);}:

J / HA B R AT
b
3+ F Core:clone ¥, RANTEAATHMRESR—DFNNER, HH*his HREXESY]
ik, HEFIXBERITEF—4 Crad*RRIN R TR —4 Core KEINME . —HKiL, FEIR
R AN — RN R, SE5R SRR K. B2, MRERDPR
EEGRE AMERERE N S HfeE (BRE T, ARSI B #O R B — e R
JRAERREIN R IEET GRESIRD.
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EOAFTEFSMIEE Student_info KN Grad IR R, BRI AFRFAKR LRIBE
A, MAEANENIFE Student_info KT AFEEHE A Grad::clone BR¥Y: & K FFEE %
Core::clone B LR B R MR A Core::clone B3, WIHR Student_info RN & 15 W HI1E — T
Core RHNIER, HT clone HRERIEREF TS AZER Coreclone YL, 4R, WEBRHEK
B A~ Grad BBy, LR SMRME Grad::clone 3L T .

M PRt A, BAIMA LS BB HE R {2 5N T

Student _info::8tudent _info{const Student_info& s):cpi0)

{

ifis.cp) cp=s.cp-=clonei);

}
Student_infe& Student_info::operator={const Student_info& s)
i
if(&s!l=this) |
delaste cn;
ifis.cp)
cp=s.op-=clone i)
else
cp=0;
'
rerutrn *this:
b
£ 5 SR G X, BAE cp IBEHVTERILA 0, REE KM clone AE, FIFP R
it s.op HEATHIMT, 0B cp IR EEREISS S, BMIWH clone IREAEHIEX R, &R cp KA
&R 0, WK R U cp PRIEH AR R R . 26l BEREER REMER £ HEA clone
HA . AR A clone B MIEEMBHE L. BAUAEBNEEHRRE,
I o R A R DA AR A R AT b AR E SR EE . Hk, N ARBIN R TRER
B, SASRFEDE op ¥R HT AN B2 B AT cp BETIR MBI R AN 7.
MR cp N 0, T AHHWERBEEARESHFRYIBADMBAEME, FHAN—IE
TR HIT RS WEAE R LR SER.

13.56 (EAHBIHEAE

ESHAmEZ &, RAIER LA EREE § 9.6 FREFIERZYT, WEARI X
RF I —~ 17 BT -

int mainf()

{
vector<5tudent_info> students;

Student _info record;
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gstring::size_type maxlen=0;

/ /R AT B

while{record.read(cin)) {
maxlen=max {maxlen, record.name{) .size{}};
students.push backi{record):

}
f R R R IER S AR
Sorti{students.begin{), students.end{),student_info::compare) ;
/PEH o S R
far{vector<Student_infos::s8ize type 1=0;
1t=gtudents.size{}; ++1) {
coubcs<setw(maxlen+l) <<students[i] .namel) ;
try
double final_grade=students[i].grade();
sLreamsize prec=cout.precisioni);
cout«<getprecigion{3)««<final_grade
«<petiprecisioniprec) <<endl;
}catchidomain errcor e}
cottewe.what () <<aendl;
T
I

return O;
h

B A I 5 R AR P R BOGE A B ERA F e R — AR ERER; —fETR
ERRET. B Student_info ZE] read W LAEEATA —FPiEFR . XA read BB EBIWMAR
P2, REXMEFRREBEECRNHER, REN—NFRIENERXN RS
RS, B A R BRI A I A B B . IS R B U R R AR AL R RY
Core KFRIM REEE Grad BEINF, AGTE record PRE—NERHZHFEN R NTEE . ERHX
AR ERmEDR, EXHEIFER, Stdent_info B fHE R BT .

PR EOIEHATHE R . #2598 Student_info::compare R ¥4EH4E Sor e ¥, FHIMH sort
¥ . TR name BB HER XN R f%k AT HRE

8 IS A R IR RE A . B — S, students[i]ELE —4 Student_info FERY
MR, EHRES— I8 Core 25BN B BR Grad FERYXTRATTRE . FEIH Student_info 2K H)
grade. B S FT, 1% BRI figsh AR B0 R A B B grade. EIB4TIN B AR SE PR AT 1R X
SR R s VA FHE— ™R A grade BR¥.

B 15 258 B mHE, 1F read SR HA Student_info 259 195 i B S H- BL A7 52 1]
Fist B 24 B, iR THRBTNE, WEN SRR, BRI RITH R R R
students PRIEANTTE, XX 218F Student_info MBS, EXEHWEBOEITZ G,
1 read BRE PS40 RS AR SRR RS IR
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13.6 ¥ zib

BARMA ST BHENEI) T 2B AEY, HEZDECNRINBFN R, TEFEE —F
HHELH . BMNESPFE —MEHZER ST T, BERRER XL TIIR — LRl
ZAb, WRAMER, TS K — LR

13.6.1 HRSBEE

T §133.1 51, BATHYE, MRBE Core KRNFRFE—NERP, WaXIFHHR
FAEAM Core BRI %, AR FHREMER. X—SFEKILAKR: BARWEHEMNZ
RESTEX DA SR I Core BRIFTE LA Core BRIRAERMN S8 . B, WRENIT4[H
17, TR 11 B2l vee 258y, OISR, Vec BABANFREPHIXZ BEIN
e . BN E, YMERREEAH - HERONETEAT. ZERFEEN
S BT BB LRIR B BRI B A — MR BN R BN .

IR R A1 B vector<Cores ] LA K B FF Core BRIXT B 1 Grad KM%, AW S RER
mAe ASFRE. PRI A M, RAIHEIMERE N ASHE, #lw

vector«<Corcs student:s;
Grad g(cin); ;/TE - Grad A
students.push_backig) ; //1E students BHEH o WEM Core HKE5H

FA1 177 DAIE Grad 2RI A5 7 7E students X8 3, BIA RATAT IFEFEALAT — M [ Core
RA AT RIE | H AR — Grad B3R RE. FX push_back RS ERBE I8 m
BEHRNGE DT ERSIE, FTLLBATT IR g WS 4584 push_back R ¥ . HEETEEL
W B FERIAE students AR, H#E g %t 58 Core 2538 4> # E M ¥t students P 1 7E § 13.2.2 1,
XEEBINEENESR, REXERIEABIREN—NHEAER B BIZ A O
1%, ZEIX B, push_back B &L hEREMBEE 1 Core KRINER, RIGHA Core 1Y
MRS B, I g S5 Core A BHITR, W g b Crad EHRH MR RERBHEESN.

13.6.2 FEZ2MH— TR

H—E+5EE, BREN R —MELRRHEE —MRERRBEATHBEINRES, BN
MREBHEA RS SEARETHA, BLAENTMEEEIETHANRE —F¥. B, &
TAT e B ) — Ml B R R B # B AR R 8. W T Core K24, XTHRHR
GeFRCE AL RS TS T Grad KIGFAE, RPMRERHEHRISH, B-IHBRLE
FORSRE IR B RS, M8 S8R Rk L -

vold Core::regrade (double d) { final=d; 1
vold Grad::regrade{double d, double d2 } {final=dl; thesis=dZ; ;
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R r B—A Core BRI REKSIT, BL TFTEARES

r.regrade(100); / /BRI E R 14T, WM Core: :regrade B¥
r.regrade (100,100 ; SRR, B core: iregrade R — 1%

BIME r $8 ] —1> Grad ZERN R, H P EBAAESSBEHFER. BN r £ R Core
KRN HMSIH, TFE Core 2R regrade B E B —1 double 28R 5%k .

R r B—AMEM Grad KRR HEIH, BABETREENBEESEMIEAEZZH .
r.regrade(100); TR EERESR, EA Grad: iregrade HHBANER
r.regrade {100,100} ; /AR IERIELT, @M orad: iregrade B

WA r £—4 Grad RBEXNRFISIAH, BIREELREAAKEE —NMRHE. Grad 2K

regrade EEEHF AP M. BARABRITE —MH—NEREIEEE Core 260 regrade RBIEAE,

BREF N ER RPN regrade IX-PEE R RE, BTLAIXPRRAK regrade BRB¥ R T &K.
WRBAMEELE —NIRE LRI R P LL D IERRIN & F 4 SR X R AR R, REXNE
47 B X H R

r.Core::regrade (1007 ; /JBERBIEHIZAT, WA Core: i regrade

R EE regrade MBF A ERRE, BLRITDTULERSREXD ZRBNELS
BE B —PERG . B4 10T AR T TH X HEZE Core WA regrade IRM P A IN—N BEH/EINENF
BN SN,

virtual void Core::regrade(double d, double=0 } {final=d; }

13.7 &

SR AT RATA EHAE -5 N —ARBALY. AEXE—RARKNE

class based{
public:

/T
protected:

¢ /R AR A) LA R B RN
private:

/¢ FUBRFE LA M BE 2K A0 R A ol Bt OO
i
/BN AR EORERAREON—&ES

class derived:public base { ... }:

FE L 2K YR A T K A 28 op VT LU S K o R A B T LB IRE R P IMAE B C
HIA G . SRAT ABCAAH HBE R

class priv_derived:private base { ... };
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LR MERSERE, —8BRTEA T R EREHREH.

—RIREREMN AN ERPULF T ASEATR, XERENE —REFTE—ITNE, 5
B E MR ERN S R TR RER

BARRA LA IRER,

class derivedZ:public derived { ... };

derived? FKRIAT B H —4 derived 258843, T derived 2RI S XA - -1 base RIS
(K, 7E derived2 28RN % AR RIES A derived FEH415 base FF 4.

YR A Bt S 70 TR B Ky 1 ol B BB R B A BN & A IS A7 ] B AR R R R B
S ATHINE . SRR IR A SR RR A . AR, B TR W — M R R AR E AT WRE R
F S Bp SRR IR AR B R R K S ROk E W HIE— M iR . Bl R E v G =5
#, XML BB S RS S D REE R SR B Sy . RTEEVIIB LS P RE
B H R T A L, BFES H3RREANBIER BTV

AN EXG IR P e T s A AR W - R B EE D B RIERE T ET R A
1% B B 1 S B T 1 28 A ke v s S B R R R R . 3 A R s R A R B FRET BN S AT IR HY B
BRI R A B E Y. MR ANl MR R h H A I A, B4 X — A T DA IR
HRMA, ERERPAFERTX—FH,

ERERDREEEE UEMEL., WRE - DER —DEATRED R HHTTER
X, Moenl gk BT NER P ZREMERNESN. B, EEETHE - KEFHTEU
R, — o EARRPHEHTESN. MRE—ALEPERAT T ENEHENE T AESE
X, Hmikson i —HELHPHEIRER.

wgae, NE—MRERNR G RN S REED—F &R REEEREE SRR
¥, AR MREEE (RELARE) const BRMEL, BAREENIMEHRSHE—E
HR R, AAXHEA B, BEMRFKEGAELE, NdH —FRBRRL, AL
2 B BGR AT - g RS RIS T (BRI, IR BA R EGE R —A IR IR AR
% HeE (EBIED. WRSEPIRALR, AKX E LR SRERPRXAE
B B EE MR

TR B SRR - 30 iR R SRR R — A Ehr LT RER IR AR
Bt B4 BE bk BB A - AN B R AT MO R B . 0 SR 28 R A R AR T B T T A,
BATar ol A e —A i RIA H R BT A 2 U T ER AU

class hasel!
punlic:

virtual ~base{} { }
b

A R MRS, SRR TR R R Rt BT LA YR A AR, TR R

¥
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e B XA ) BR HOEAT S

Koiti B 5 B R B . 72— DX SAAERIET iR, XS A8 R 5 - 18 F R oR B2 )
B —HIEE AN F AR NIRRT R RR T 7. Fred, 7ER i BR3P 3R FY g Ul e
B FH SRR R A IETERHE 3 B ) R %

BERRAEENRMRBTEE, TARFETE-ANRER . UL RS
B RSP REfE A this XEEF . IX AR H R T I #A N R EE .. BRI HERANEE
RE—Ep, —8RiE, ©0aEETHAERRR R BENE AP EYGL. RSN
15 R 7E 2 5 SR R LAAMEAT AR AL IR, BT AR ZPE R0 86 0 B 10 IR 2 1 3 O AT TR B B 26
B %1

value-type class_name::static-member-name=value;

FEBE AR class-name 25 ) static-member-name XA R R BT ARG, IHZ
RX B8R PLRTEEE value.

B}

13-0 #iF. BTHUEEZHHE.
13-1 7% Core 85 Grad RIS RE DA BH B, 6 HE sl Bee AT B i s i HE 4
ERBES&HYIE. .

CoYT<<"Grad: :Gradi{istream&) "««<endl:;

YRE] LA — A istream& K BB K Y Grad MR EH WA LHXITERN. REE 1
PMEFARE ISR, Tl - T2EHA8EER. FEENEFIHH B, SR
55 BRI 45 RARR .

13-2 XFEAZEDE 5 XM Core X5 Grad 2%, U THMELERLRE L&A
BRI 3

Core* pl=new (ore;
Core* p2«new Grad;
Core sl
Grad s2;

pl-=grade(};
pl-»name{);

p2-=grade () ;
pa -=name () ;

sZ-snamef) ;
sZ2-=»grade(]);

7 name B35 grade BT WAL ERBERRVABTE ER FHEFNHE
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ZEIER.

13-3 73 9 EEMNEPATF —AHAEE valid, TREARILBIBNZENERTERE
HFAEERLRY. EXRENZEGERAR P IMA R IHEE.

13-4 XK BEIN— R B WRIE § 10.3 FHBIKFERE — N0 SR S i B AR RY
FRERLAA .

13-5 E—MHMEAHE—AMETENEERTARTHEHNPRESR, R, RE
—TFEAZEEEEHRERREEL, 2EAE—MHRAE, RENEARESH R
ook, B,

13-6 RESFRM—DFRE, ZINERARARERES/ AT AN ETRFEE. B
X2 W ER —E B REESE, (HRMAIMT8ES A S tE . anRAeb 1 1 F
Wb, BABWBEFHHEAR, XEELRSEA BRSO EER. mEAMNREHE
VRN, B4 BT IRHE R A SRR R R SR sk 5 2t Y B B SR . RIS
R4k R 60 rEk#H 60 LA LR IR A Bl

13-7 ARGFEN—NE, EEAERTIESTE.

13-8 E—AEFEE-RSRE, T LA FmREIATE MRS E I E.

13-9 AARE, 7F §134.2 P& N HRERERBDERRAN - RERELETRER
W, GREREMFA?
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LT H AR AT

ERESE 13 ERRAIE T — Swudent_info T)REE, ELERINIEFHEHOLHHE
THEEE—AEF . Swdent_info BAEM T — P ERRHTRIENED, LATELAR
B — N ERE PRI BRI . RN S S E D2, PR E AR
R 18-

A E X — BT Student_info K128, NI EMERREX FRERE—EOH,
XFhEE ORI C+h 2T LA, SRR ASRAR S I ERN. BIIEREERNNED
FIPSEWMFTATL A —NE, X MR AN TE A ER—RARETERBRANT
§), WAVE S SIS, — BRI Student_info B4 —MEOBM—PRIgH K, B
TIRE R LB — 2RI 5 LA DR —EH .

THRIMESESR, BRNATLHEIENERBEE —TMEEFEEHEAGTNESF. £E5EN
o i x4 R LN IR EN N SR M — NE R AT &, B 10T ARG St BHAT AN B )
B ARAE.

BRI AT EEAT IR R n AR, XA MR E8 &R R
MELR M THA? B -F, XA EFE R SRl kHEF SR — ML,
EE5EMNBEEHRNEE. B2, #8880 H&E B LS8 3 — MU TN ZE 151 H
MIAt%, X24—kiRERTEENEER: NRENE x B —PMHR yH5IH, BAEH x {5
HEAEE y LB EHI?

HBEE—TRBENEELZETENN: MRy R x— ki, MABTEREER, W
B x RATR—ER y FiRs, BABRETEN. FERINMBE X =AAERARGEEE
2%, TR EFINE L SRR

XEET HH MR, FEXEEHENBR, HE C++PRBSEME. EFERIMNHX
XS HS, FIUAENAZRERTEIHSNT 7. FEEENHAELMEIFZN
K2
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141 BERERF R

it BAIEHREEFS 13 TPRINAHRDE. ERRTNNRENEER, ROFERTFIEL
B -PHEEES, ZENBRAEARLBEPES. KENEBTRNELZ —, ZETEZHER
BAEMER, SEVESEHTBEEZNA. 7§ 1331 MBE—-NRRTET, BRAIVAEH K
EHF RSB BHES . B M5B 88— Core RN &, thH 1] #8357 — 4~ Core
SRR R, P ORERBT ATANENETRNTE, REILEINRERALE.
EAMEFRAEEFRFE AL BETHERHNATTHIRRREALSE, RnEEekE.
TR RS, RREAEE R C++hBREE. BEENEIESHZ — WigH
BATERFRAIHE T OTERE | R RNA MK B R B354 5] B AR B AR R A A RFEE-4E R R R 2 4]
AREMAMIH, WGFR=EHR:
® Bl —MEHALS BB IR ENES, JEZRPFEHMEHEERF MR
B, BEarEREHBHESR,
o MR — MR ASRRIEH NS SHNNTGE, IEFRBNFLER.
o Hig- P EREREMRIBRIZNEHRH &S — N ERIEH (dangling pointer ),
e A A e A R & S BOR T R 1E.
o IEEN —MEHERAYEHITVINL, SH R RBRAMART, ZHMHM
BRRFPHZEH, 2FBOREX#E.
7E§13.5 %, BRINERERT REEME, X—XBATEEFPHEET Student_info RIHAR.
SRR RIS, B PAE R EELE Sudent_info BN Z, TATEEES
YobHiTAE S, {BR, Student info 251 b3 Core KA HEHMAEE: BEREEMN Core i
FedE O 52 SCBRET T R HRAE
IRZE TR ATV E A ) AT e 5 (R & 4 TP HOE AR g 2eh . BATER A Swudent_info 28
kgD, HBEREE S Aok AR THREE, ZH —ITREHAREERER
SR HFEEE . XA F R T AAUFRITEE N B AT R AR R AT

1411 —NEAEOMR

R4 RAA BRI 5T RE A SN G, FrLUs R — M
. ERRNSVEERNEOHTH, FURIHEZNEMM Handle. EXMEFHAT
PL LR PR

® —/ Handle ERIRE -~ I8 AN RHME-

® AR LIX Handle 28R R BEAT H -

& 4 VAT OB IS Ml — 4 Handle BT R R AW ERTIRA A — TR

® iR —/ Handle RENBIFRARXRAPENRK—IHR, BRATATEUA Handle
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P F R R BRI R WERR, WEEY Handle ZERIRH- -MERR S, BRNA
HEFEETH GRS ERARR AR, RBERIIEET - EEH
TREH A HIX BRI
BA1M Handle KB SH —TMENELD: —BE#{F 4 Handle REGRIEH — T &,
iXA Handle REG SO 3 AR ST AFER. H—PRBEMNRGEAHHILE -1
Handle 8%t &, M2 MM ZEREBERSTRA R ZN R, g v R HEE
X4 Handle 2R3 S @304y . iX— MR #1478 Handle % T FH C++ BAFAITES BHEH B /Y
. 72 5% - Handle KB R AYBHR, BMATHEHNFER — T FHREH, XS4 Handle
REHEFHIBHEAHEHS. MR Handle BRI IE %, ©SRBEAHNONSR, T
XA R Z R g, BRIADE AR ER—NEBRAERXTS K Handle 22883
5, PdEAMRERIGXHFE ARG R R TR O R EFSRE—RE. AP
LLiE ¥ 3 Handle £ FBBORE RIH XN7H .
XU A SR BRI Swdent_info ARIEHEIR I MEK . Student_info 2RI R I
1% PR SRR S L RF R B0 A clone EECEE BIHXA Core BB %. EHMTRTLESH
B¢ Core 2B 5. XM KEN SHATHIRESERRR L ERE — T Student_info 2
RITT 5B BH 1] — AV LRR AN . BLERNTHE — M SRBEALMATN, ATRNERER
FEEEHEANERE:

template =class 1> class Handle({
public:
Handle () :p{0) { 1
Handle (const Handle& s):p(0) { if {(s.p) p=s.p-=clone(l; }
Handled operator={const Handlea)
~Handle{} { delete p; }
Handle (T* L):p{t) { }
operator bool{}) const { return p; }
T& operator* () const;
T* operator->() const;
private:
™ pj
i

Handle 288 — AR, BFLLRATA LR SR A ATE R T4 AR ) Handle 28, F—1
Handle<T>2R 8% g £ 4 —MEHE T RAI S A FEr R HEbsRE iR FRE XA
et i, BT B2 H RIS, Handle 24R030TU- BB5 Student_info 28 AP BRI iR 2T 2
—FER . BRGNS R BHEIRETMIRAIL A 0 LRSI RN . A ERE (IRIEFHH
W7 1 F A AR A clone BB BORAKIZX R - - H M E A . Handle Frif) R BIIR X 2 ¥
B S RNNESE. REZEFREMEHMERE—F, R GRIEL&AAND HH
clone RBCR AL RIS N —M R . |
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template<class T»
Handle<T>& Handle«<Ts::operator={const Handlek rhs)
{
iff&rhsi=this}{
delete p;
p=rhs.p?rhe.p->clone () :0;
'
return *this;

}

SH ALK —FE, Handle BT HREZHFREARELTREEHITEREE, W
HEERFBITEAEE. WRERR, REBRBITREENRRNAL. RETERIER
MEUNARHALRERENRE. STESNEFERPERAKEEER (I §3.22) RN
W78 A clone RERTE 24, WE hsp H, MIFH rhsp>clone F{EL RIEEH TR p, &
B pixh 0.

B % Handle ZSERURETIT R, FTUBMNFERA I a5 ERREIX RAH
KB, BIVEHE A TRESEOMERY P HTX—8E. XTHEREAZHETREE
—AEEE T, SREAF Handle 285 T FTisMI S BE—#E. Blf, WRBATEX

Handle«<Cores> student{new Grad};

W bis T —A 2 % student ) Handle KRN R, T T —4 Core*datt, BN &
s¥teit, FefemBIIRIA £ RE — 4 Grad 288 %

Handle<Core> Grad

D 2 24 i

B, RINEXTEMEEFRK. B2 operator bool O, B LLEASAE—4
S AL AP R — 4 Handle 25803 S . 78 Handle 25890 § 55— A 5L BRAA OB Y BHR
ZRMCEEIEAE, BUEEEE. PG R EIE operator* fl operator—> R ¥, wARA
K17 4] 5 Handle FH5SER N R AT

Lemplate<class T
T& Handle<Ts::operator*{} const
{

1fip]

retrun *p;

throw runtime_error({"unbound Handle");
}
template«class T=
T* Handle«T=::operator-=>{] CONSC
1

if{p)
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return p;
throw runtime error{"unbound Handle");

1

B—A Co+ AERBT— LBEFERAZE MR DB E I ZBHER MR . ZERNE
YTRMEERY=E%, S— Handle BRXREA+ZHEF, HEFRM ST Handle 267
TR PRI R RAER Cr+RBF*ZEMF. WHRFE A student KRR, HA*student F1E
) 5+ (studnet.p)HEF M4 R (RBRATE R p MEIERRD. ¥a)iFH, *stdent B4R
T ERIBE—A Grad BRI KT, XD REAEX student FATVIRRALRT £ BT

SEEFLHHNZEEFRNMESR 4. 5L, ~EEFRR—I_nHEE, HE
HEL [EE5ERMN _TEARE. @A EEEBEFRE - ABEM—F, -EEFRX
WA REENEFH—TREA, XMRASRB->EEFHERESCER . FARRA%
FEEXRR, FFURNMABRETI —TRALREEHHAFEEARA . C++BEEXRBIE
N —A->iE B FIRE— AT LAE 2 IR . 785 X operator>E A BHIR, W3R x £
X oeratror—>ERE IR — PR, 4

Ho=v
%A T
{%.operator-={}}->vy

fEiXE, operator—>F ¥R E] x W R EEMIBE. Bk, T student X R,
student->y

MERT
(gtudent .operator-={1}-=>¥

RERATY operator>HREAIE X, LA NFERT

student.p-=v

(AR T —ANEE, Pk SEPIE B RFREREUF sudentp). B, >EH
7248 —/~ Handle 28BU0[ S0 € 1 B 8 iR FA 32 25 Handle 5B RAVIREH R, BIX—IRET AR
AR ZERER. .

B HAF ., — B Handle ZAHES C++BHRTHXNHEEE. BEOLEBHH
operator* 5 operator->5E X, BAVMYEHAMEERR T . XA MEEAFREER SRS
A, BEXASEBRERTURSSSHERME. o, MRBEANET
student->grade(), LK R student X F B p 84 R AH grade HEL. TEZEITHIR IR RS
SHRE p FTHE NS S0 I5 2R s SRR R BT B — MBLA ) grade B¥L. TR student R
TR S AR AL I i — 4 Grad 28355, BALRRRHMME Grad::grade ¥ KLU, H
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$l4F

A operator* 32 —4 51, L MEESIr(*student).grade(), WARINBERLT —A51HIBH
grade R, FEIZITRINHE R4 SR E RHBR— MR grade B3,

141.2 {FH—MHHY9H
FAI1AI UL Handle 25E'S § 13.3.1 R TIREHRSEF:

int maini()

{
vector<Handle«Cores>> students; /R
Handle«Core> record; ;AR
char ch;

}

string::size_type maxlen=0;

/ 7 GREUF i A5 R
whileicln>=ch} {
if{ch=-"UJ")
renrnrd-new Core: {1 H—A Core BRINBITREANF
elae
record=new Grad; JIR— Grad BERHBHEAE
record->readicin) ; / /i H Bandle«T>: 1 ~», RAEREAEMNR read EREY
maxlen-max({maxlen, record-=nama() .eize(}); //MH Handle«<T>:: =

students.push_kack (record) ;
}
//EE compare RPEMFEZTLLE const Handle<Core=-sBREEE
sort (students.begin(), students.end(), compare_Core_handles}:
/R i A Rl
for (vector=ilHand]le<Core==::slze_type 1=0;
it=students.size{}; ++1} {
//students[1]#—4 Handle FRME, I MESH LIRS K
coutessetwimaxlen+l)<<studentsfi] -=name () ;
Ly
double final grade-students[i]-=grade();
streamsize prec cout.precision{);
coutecsetprecision{3)<<final_grade
zzgertprecision (prec)<<endl;
} catchi{domain_error e} |
cout<<e.what () =«endl;
}
/P delete 4]
}
return ;

XA R 420 & Handle<Core>ZKRIXT R MR Core* KRBTSR, Bk, MBATE § 13.3.1
B ER, RINBES M EERNERRERB AR FiES son HEN const
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Handle<Core>& R Z ¥ LR . TAMEE T RBEHSEMHEELG I PLEEH TN, HMER
fIEREELEH X AR, ERHEE LN compare_Core_handles.

HSURTHRERESBLE, EPMEEEE RS DAREZL, BEWMBBHAIS. BRI
students 2RI FI{EHATIE) 5, B 2 — Handle 28831 % , 48 )5 18 B Handle<T>::operator->
ZHGEE, EAEER Core*E i) name iR ¥ Y5 grade BREL. HlN. 7E stwdents{i]->grade()
FRHBEREE T, BATER LE1TH R students[ij.p->grade(). B4 grade iR 2 ETLET,
i UL 2PEE R R SE students[il.p ATHEN & FI2R RISk g g A — AR grade FREL.
Bk —iEi, K3 Handle REPBRATERAL, FUBIIAFERSIAR delete sRECKMER
students HHRET T EFTHE MBI &

HREEME, BN EHEKS Student_info 25, AT LLLEX B — M ali#k
0028, ik AN T 8 TAE Rl 5 K-

class Student_info{

public:
student_infol{} { }
student_info{std::istream& is) { read{is); }

HBFEAETESSAERYE, AR ERERFERSITRERET
std::istreams: readistd:listream&};
ctd::string namei) const{

if({ep)l return cp-=namel};

elae throw runtime_errori{'uninitialized Student"}:
}
double grade(}) const {

if{cp) return cp->grade(];1l

else throw runtime_errorf{uninitialized Student');
'
static bool comparelconst Student_info& sl,

comast Student_info& s2) |

return sl].name{}=3s2.namef();

}
private:
Handle<Core= cp;
P

TEXA R AR Student_info B, cp FIER LA H R Core*, MM Handle<Core>. BT
Handle & LVRIFHISHERBRANERENE, RIMERAFTEFT L LMBLH TEHEHH
T¥. BAFEAHEEENAEST. B name 1 grade FERBLEABE, BENINIRT
HHRT cp I8 bool ¥ BB &5 B Handle FEP i EERHT operator->ZEHTT (E#HERAHE
=X 5 IR EH) .

BT REBRIXRGERER, BITETERSRHY read 10T

istream& Student_info::read{istreamg is)
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char char;

ig == ch; £/ IRHIR R

/f AENEREBAETFHNR
// 8 Handle«<Ts {T*) XATENBH R FTEEEE — P Handle<Core>FIH#H
/¢ W Handle<Ts: ropeartor X3 Handle<Core-B{{HE AL SR
it {ch == 'U']
cp = new Core{ls);
elae
cp = new Gradiis);

return 1&:

}

FEEAES B EETE S K Sudent_info:read K ¥, AHSTREMRERE KA —
B, BREMXME, XBEEHET delete B, FAN cp BITRESBEIR ANKERT.
3T MRS, BRNBEMNEHITIFAOHE. Fii, MEBIT new Corelis), HITHR
F—A Core* X RI M &, RERA A Handle(T*)#1E REHOE F ¥ 5t — 4> Handle<Core>
KRS . SR A Handle 26 FIWEE BT 80 H3BIX ) Handle KFIEBRS cp, EAREHEE
10 R SO {32 H 3D MRS Handle WATERIEIIAT S . EXA BB RS, ROMGEFH M
B T —ANEATE BT Core B RIM S — N H A

14.2 SR ERIH

B, BIELESHIEH M THEMENRPHEHRR, ERT I FRIKEIERITE. BRAT
T LA Handle KRLWARRIRE O, EHEACITNRBRALERAFEERE. BE, R
1189 Handle KAE xR ESHE BT HHRER AR AN R AREERE, MEEENATE
x4 M EERES . ’E R Handle 28 5 &4 5 #] Handle 283 B3R W] 193 %

— 8k, RINBEEAREET MM SBITES. fln, RITTHRSFE-PHEES—
AR ESE, BETINELAR-—RNE SHERRNATECNGER— ML —HIE.
e pHE— B M RERUE, A EE RSN BORE. EXER, BFHEE
B ROTRETE S, EHiXens 4R CPU RSN FEEE . 5 T XX R )
%, RATFBEAF Handle 25, & 75 Handle 2570 % K 5 H I B R A 2 FIA R #1T b
KiE S, 4R, BMERAIALVEILA Handle KB S g mR—NMEEN S, REREERAH
BEBEOX N RS HBAT. B, BRYSNEFRMNIN ZEERMEN SN ERE 1T
Handle 257 3 % 48 I B BT (% .

BE, BAKAZIZI RS (reference count), XE—HEK, THRXIEREELSNN
BIGMEANEER SR, BN EIENESE — A% S XRBEET . EERAER—THK
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1650 B s R DMK, BATLTIR SO0, 8 — AR S B T R R LR A
¥k —. RS- R RERGrE, 3 88T AF. 5 AHELRTHRE, R
IR W Ll 22 hh R B AR X S B N 2.
X--HAREETABAVENATERSEEREH. RINEALFZL—14LH Ref handle
REA, XD EE e A RATE Handle B2BIM S HMAS I HE . K5, EZTFTEROFBEA
oy B, BAVEEET T, A S| A5, 5 FEAARARESRER — MR —F TERE,
X T MmN A SRR R R ThEE, BRITBESEC—THEE,. REBSHSKEIE.
BHISMRERE, DIEETTAUEBBE SO EEENE. 8195 Ref handle REMF KB KAt
S HE S EACHB S B — KRR RS R AT . —BORH,
WA TS AT — MR, FUARETAE P mA— AN i sk st #5665 L,
HAEAE Ref_handle EFinA B —AFEEH KB . 85— Ref_handle FERMRK
BRI R EA NS B, X5 A EARRRBIER T 2R Z AT

template <class T= class Ref_handle {
publac:
[/ RE R —FEES | AT
Ref handle():refptrinew size_t{(1)}),p(0) { I
Fef handle(T* t):refptri{new size_ti(l)},plt] { }
Ref handlel{const Ref handle& h):refptr(h.refptr},plh.p}
1
++¥refptr;
}
®ef handle& operator={const Ref_handle&});
~Ref_handlel):

¢/ [EIAg
cperator booli} const { return p; 1}
T& operator* () constc
{
1f (p)

return *p:
throw =td::runtime error("unbound Ref_handle"];

}
T* ocpetator-=() const
{
if(p)
return p:
throw std::runtime_error { "unbound Ref _handle"];

}
private:
T* p;
size _t* refptr; /R A
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HAHE Ref_handle EPHTIN T - -MEEA R, JFEMERBERMNEB T — T LT R
BT RHATEL. BARERBSHE 1 T*Z800E R A RER — DTN
Ref_handle R8I %, FTLUENIEAN—MHHIT B Gize_t X8 SFEATE, REEEG
BRMOMEEN 1. SEWERETRER -IFHNE, XS4 HA Ref_handle<T>3H
o AT HREN B H] REEH RS 1, UFREBREA T AR LHURE T —1
B, i Ref_handle<T>R AR RIGH F— T HRERE—N5 . BEA0H0FRE, W
B X &— Ref_handie<T>ZRIn %, W HRANVER X H—PEM4 Y, BACTNZHEXER
T ERR

Ref handle<T> T Ref _handle<T>
P = THEERR e P
refptr ~—] | refptr

HHHHHH“‘HHﬁi size_t J?,fffffffﬁf
S| H#
O (E B A R b i B T IS L, AR EEEHREN .

temptate<zclass T>
Ref _handie«<T>& Ref_handle«<T»::operator=(const Ref _handle& rhs)

{

++*rhs.refptr;

ARG oY R, WA LEAEREI
it{-—*refptr--0) |

delete relplr;

deiaete i

h
/4 A BRSO RLIE

refptr=rhs.refptr;
p=rhs.p;
return *this;
) :
LI+, RATEE AT 8 RRENENR, BOTEEEN 2o RS0 8 9| T A,
— 7 W R RE R R RS AR SRR P B BRI P i B SR DR Rk fe 1A [R)—
A8, R4 B R BZ R A3 TR R AR, X LRG| it 828t 1E.
IR A T R — IR E R B, AL RS RENRKEKNES —
A Ref_handie 28R 5 . B R RNEH X AR RME, FTUVERA delete BB R
HEE A3, Eit, BIYLAEER refpr 5 p M{EZ ATMERZ R ALZT BRI H
W, RAVWEFEN* p 55 refpe B delete 3, RAXBIHRDESHAFNTR, A
TREAREEE, RNVDFMEENH A ETRBANT.
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EREREH 2R, MRAFLER, BINDEREGEAFRNRBEEH I REENRP, A
fi—BUR B — e Rl B AE RS H

Hri BRI AT B4, SR EEMERY) Ref_handie MERETRIEHN T HRPIBR
B AGIH. mRENE, MBS s m e SOFE R SR TE.

tempplate<class T» Ref_handle<Ts::~Ref_handle()
i
iff--*refptr==071 {
delete refptr;:
delete p;
b
}

T AE- P RAARE 42 @HIAER—RAFHIENR, X7 REE) Ref_handle
KA PAIEH T4, EE% T4 Studnet_info IXHRT, HEFRTNHBR—ME—HHIRMEHRE
REAER? #lin, RIS Ref _handle X F Student_info 2 |, RAFEEZET FEHITE

student_info slicin); £ 7 AR AR HTRR1E 51
Student _info s2-sl; /B s BME “EH” Rlsz

REFFE2 2l —AEME, AL 52 BRI RIBERE—MNEEMR. 7T
HATRIE ) Ref handle P MREHRAL clone &, BULATRUHESE Ry, B4
Ref handle MR AT clone B, XPRHHORM KRBT ELERITIXERNSR. H—F
i, Ref_handle J5{EX — AR A 7T LU A BB BHTRA LENE S, NER, TFHEES,
RIS BIESITES. XTRITXEATE?

14.3 TIRLERGRET ARHMRELZHIERI IR

ZA Wk, BA1EZUHTX A BB ARENBEA R E L. B—DREEREXEENR
HAFEH BOAMEENEFALSEFHEHIRENS. —HEBFRIRERAT P, KAMER
T hRFERE AR BEEES S EEN R, M 2HBEXTBEEN BN R. XF—1T/
WAREMEA, SR8 T Ref_handle FKTHAE, T H AWM /EE £ Handle KTIN R —1
B —PER . SHE—AUWRET Cr+BHROIEME RS, EN@RTIFENES
g, FERADEERNREE BkMaMsE Pr, FHRIEHERE CH BHIBE I — MR
BIRE R R . —REdeEt, Pu RUBARNIT LT AW RNENFEE B R, 328, X
R EIRHE B — MO RE— %, FENE, SRR S RRIT— MRS
N R E N H.

XEE P MR R EIEE I § 14.2 1 Ref_hadle 25487, BATEME R R Hin
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)k_‘ﬁkﬂifﬁgﬁgﬁ:

template=sclass T> class Ptr {
public:
AAFTI— TR R, HRERENNEE £FHESXNR
void make_unicue () {
1f{*refptr '=1)
--*refptr;
refptr=new size t({l);
p=pip-=clonef} :0;
'
b
BTGB T 2F LSS rRef_handle 3HIH
Ptr{):refptrinew size_t(l)),p(0) { }
Ptr{T* t):refptrinew gize_t (1)) .,.plt) { }
Ptri{const Ptr& h):refptri{h.refptr),pih.p} { ++*refptr; }

Ptr& operators=(const PELrk}; J/EBESS §14.2 PAEMR

~PrT () ; /RS §14.2 PHM

operator bool{) const { return p; 1}

Tk operator* () const: J/EREASS §14. 2 AR

T* pperarcer-=() const: J/EMES S § 142 PHM
private:

T* p;

size_t* refptr;
b

XAF I AN make_unique REBFER T RNBMIT/E: MRS HHENER 1, ZRE
RBATAER THE, B, EROAB RTINS 2N clone BE, FRBEMRE—TE4,
RIEE p FREIZAMEME. MRS HEUHEAR 1, BAEDIEFH A Po BB BIE R VIR
g, Fit, BATEESYISENRCEBKS HTSR 1 GXAMTERERE DN 1 BAEA
0). G, BATREE, R REELUS 3T E BRI RAE R —THEm5 v B
WA HE R —A Pr R R SRR FE KB, Bro G 28Ry 1. A clone
B, R EEES RN R RN RER — D EEAN R WRERE, %
H clone BRI HZNR. BRUEBEZIE, X4 Pr AR EE ——A5 p FEEUR
KBRS R . XAANBRITRES YIRS ER —MR GEVIGRETTIHETEC 1 KEHR),
haTgs R BAISEH R — A (EVIRR AT AT ERT 1 KRR,

WA BT LALE § 14.1.2 HE R Student_info K {ff FX A B AR Prr 28, XA
A ARFEN Student_info 251N P BEE. B% Student_info ZEREM — M BREEA
SAREMREHNEME. N EEERNRNEIRER rcad B, BRZ/THELELE
P — PN E R RERS S B E P R . EXAMME, Pr XRREZFEFAFREBOIE
M4, BATEREEIHE, XERRTRAREG HAARX S I8ME IBE. EAEM—FELT,
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BA G E AN S8R — N0 Pr KBNS, ZEZMREE-FRE. W=7 MR
IR P

Student_info sl;

read(cin,sl): Fih sl B—TE
student info s2-sl; /R sl MBEREEE sz
read{cin,s2); R =2 MTERR s2 WAE s

A2 s2 WHEKSE read BRPAVFEFHPHEE, sl HEEFIE.

BT, RIRAIELE § 13.6.2 T B virtual M AR regrade BB ¥ 0 A Core 28 H) gk 2K
&1, 3 HRWAE Student_info K DEHLH—MHNEE O R, B4AN T A make_unique
PR¥, regrade BB E M NE:

void Student info::regrade{double final,dcouble thesis)

{
/AR ZAEBREHCRER
cp.make_unique () ;
if{cp)
cp-=regrade{final, thesis);
else throw run_time _errov|'regrade of unknown student");

}

144 AHEEWRE— el

RERNBTTEGHTIE A, TREHAREREERIIFENT IR, i, Wi
BHBOERATRETHE 12 TR0 Se 8. £ §1234 5, BINELEERACHM Str
AR E, B HEH —KBHER, AR So BANR, Eix St KB RIMA
IR, BIOBEBOREE LA HIHRE.

f/IEARRAEBRIE R ETI?
class Stri
friend std::istreamk cperators:>{std::istreamk, Stri};
public:
Str& cperator+={const Str& s) {
data.make _unigue (0;
otd::copy(s.data->begin(),s.data-»end(},
std: :back_inserter(*datall;
return *this;
}

s A EOES Shym AR
typedef Vecechars::size_type slze_type;
/I EEAR prr BN R G R

Stri{}:data(new Vec«<char=} { }
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Slri{congt char* cp):data{new vVeczchar>) {
std:rcopvicp,cp+std: :strienicp),
std: :back_inserter{*data)};
}
Strisize_type n, char c¢):datal(new Vec<char={n,c)) { }
templatesclags [n> Str(In i,In J}:data(new Vecschars) 1
std::copyli,j,std: back_inserter(*data)l);
}
//ESERNRAH make_unigue B
charé& operator() (size_type. 1) {
data.make_uniquel);
return (*data) [i];:
¥

const chark cperator[](size_tvpe 1) const { return {*datall[il; }
slze type sizel) const {(return data-=»size(); !}
private:

f HREFE—MEN M AR PLr

Frtr<Veo«-char>+~ data;
b
S 3. 2 12,3, 3 PIREEERIR

std: :ostreams operator<<(std::costream&,const Stré);
Str operator+ {(const Stré,const SLri};

BOMEH T St BMEL, HEMBF EXETEONEE. BIVTEES D Sr kE
E P EEERE - RS, WEER T P RAEEN Pr R XPINET LY
LA Sir BRI RILHH—EREFRE. MERECRT A M FMaBRTNZ I EAF,
3 B IE 2 A T ) BRI SR TR LZ P KB R . I (AENE) data #HE
RIBRIEfCRS, SUARTAEAAER. 2R, XERERERMERE— Pu RENR L, iR
88 K s 1 2 (B BE LAY P FEAYRT B oD B4R S KB R RFHREFREEN. B
EH BRI F SRR Su RA NS A8, SUMAZEY, BEERCHFNETER
FHITHRERFESE.

BN, AIKE—F Stroperator+= R H LRI, X HBEEREFERNREN R
BRRNEF, FLUEIRA data.make_unique()BA¥. XAMZ G, Su XBNEME T 2K
— A EEHEAES, T RHXAE 4 B BT RN

1441 SHRI-REETHDyEE
AR Z, make_unique PEEHIE L PRFEE—A A Al L

trmeplate=class T=
vold PtreT=::make uniaue )

{
if(*refpty !'= 1} {
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--*refptr;
refptr=new size_bL{l};
p-pip-=clone() :0; /FIXE IR e
ks
}

BAIRE —F X p->clone RBWHAR, FABRAIEHT Ptr<vector<char> >, FEUERAR
B A vector<char>28H A clone PA¥L. BRAFEHE, EIZXFEHA clone B

K% clone B3R —MEMER, FUlESHME—N5S Pr B8 RBHR KR BT . A
EL, AT Pr THAREA T8 A&R ERrE R, 8 clone BET XN — MR B
RELEER, R, XAMEFTREK, FOARIIGESE Vee BETE L. BMERBEIRITEK
YIARAE R B R PEOREN — TEED. WRRIIAEEFMA—A clone R EE, A4
MEMAT A RELTEEHRR, BB Vec AHEORERTRRAEXREZE ORI
TET . BHTAVZE A WER?

82 HUX — R A E R RS EA BB, XA BRI R AR TR PRI
AEHE. B RN SR A LU A — DB R REE R AE g, IR e R, R A
AR FHAREENES, BERNIEHHMESBETREGEE. BaBRER, I8
R AHRA R R, e X N aT DU EH A X7 LAY Rl B2 R R B X
B R AR E clone BRI .

remplatesclasa T= T* clane(const T* tpl

I

return btp-=clone()

}
SEMEM make unique BEAEMNEL A clone ¥
teplate<class T=
void Phr=T=::make_uniguci)
f
If{*refptr!-1) {
-—*refptr;
refplr=new size_t{l};

pop?cione(pl :0; /8 clone MEREBRERA ONFESRBHRESR
}
}

MEAR, SINKEE- AN HIE R A2 W make unique ¥, TARRIEA clone BREY, T
SRR ) R e hr i E S0 RT 8 M clone R A . Aid, BE make_unique L — ]
BERRA TR TRRBERRRERAN clone F¥, hX—IEM 7KK clone X
E A p FrE M FIAT 8 clone 1A BBEL. X T Student_info IXPERISE X T clone B¢ &7 BB BIE
ki, iIX—MENEARESKN. EENT® S X%, EEFHE P XRNR, TE Pu
KA SE Y clone BB, XAHMER FiX—HEAAMEEREST . 5T/ EEXMERKE,
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FANBRATLAZE X 57— R R
/ fﬁ%ﬁ Ptr«<Vec=char-=31F® T{EF X8

template«>
Vecachar>* clone{const Vec<charz* vp)

{

return new vec<schars>({*vp};

}

EZ RIS FH template<>F XA R B — T ERE. LSRR SRR
B se T — TR A B iR 2 . i S Rk, clone RBTE® —1 8 Vec<char>
FRNBRPEHELASHTNR, S5FE4RMOREEAZEN AEE ARMNIEE. ER
clone ¥ EE— 1 Veccchar>*R B PSRN, miFE M —TFHEMER) clone ¥, ZEM
clone E¥fkid HALRR K IEH BRI, RMIFHIFGH clone PREYAYIEFH BHRBAT LW, X—
LR B g SR R IR A R I Bria Xt B0 clone A KEL. clone BRI A H
Vec<char>2K ) EHIHIE R, FASEIREMIRE I £ kME — I F 8 Vecechar>ZE R 5
. BRIXDIFILE clone R A RAUE AR, BREBEN Vec BEF IR, BITEANEK
Eix .
IMZERATENE clone N-—EIL B A —PDEM A RBOFE, XE—ERBE LD TR
115 clone ¥ IMH M. EASIA—PPRIEE, BATTTLMFL —4 clone BAR, 1HX 4
.59 clone BRI LAZEE #] — MEHRIE (ZBh A EX clone FLARYD MR FIRS EHERR
MU —A clone & R R, A — MR B R HEE RARE R TR . EANAH
XA AR clone REMAE, BAEAMMNERN clone B¥, FidiXERKFER AHA
make_unique IR¥ . HHA)IEHR
® MRMRHEHT Pur<T>3{E £ ¥ il H Ptr<T>::make_unique FH%, AAFEE X T::clone
REEHR T AR

® MR T Ptr<T>::make_unique FA%, Wi E & X T T:clone ¥, #FA make unique
PR HCK R F Tiiclone.

® W RRIEET Ptr<T>:make_unique PAEX, T HAMHH T:clone ¥ (HIFERAR
A, BARETLUERSE b — clone<T>HBEHR AR I8 T1E.

XA ER AN ) B EAF B AT W AR it e X Pr KR ThEE . RAEREIT- M ET,
Xt R RS — e R BN ERTE BB E.

14.42 SHEH AltEZOERE?

I TRBRERNEE R E, BIFALENITHAREFFAEE—IE. F-FRIE
YHIFEA T FRR AR operator[ |3 . HF—MMAT datamake_unique H¥:; TAn— MRS
BH. MTAasAHESR?
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R—EZH SRR TR - EERE X operator | R B MEER—IMEREA S
B, XENREZRPASHEMRHANE, FREEP—4 const chra& B ELREE. B
e, BMEL LA Str RN B LB R —EER Veccchar-HRIM R W EH A4, B, H
PARRER —E RREEAMNEE S KRB0 % 114

AFIFE, operator[ 1R ¥ B — TR AR [E— char&{E, XEBRER 0l HX—IEE
{ERE S KRN ERNE. WRAFREX 4K, BIIFEEXN Su XS AR ST R RS
XAIEH B, AR — B S E]— K2 Vee ZERIXT R I AT R .48 T SCHIIX—H,
BAEE LHHE, EiRE—MER Vec BAIM RO AR SIH A, AeE@ELER Pt 2558
#1 8 H make_unique AR H AR Str BRI RFH

145 &5

BT LA RRR BB T BEEUE X, HER EERBR T — P EEIMRESZE, L
— M ERRORAE . AR ibER AN AR ERCEEN T A BT, AdRmiZ
SEEAEEES, I TEEEIEDTRERESICREREN BN R T2 EE.

JN

14-0 %, EITHAEFZERFE.

14-1 SEW Pur<Core> F 3 Eh#RE R ¥ -

14-2  {§ ] Pir<Core>X R LB R EHE T 34 HETHR 5 .

14-3 1§ H Pu R B A F LI Student_info 28, MR 5 HHX R A Student_info 23K
T, § 13.5 RIF SRR -

14-4 {FH P ERBRIREEE Su 4.

14-5 BidmFESRK SudIETHER T St PR o split IRBFEH T Vec<Str>
R EFRERE) REIXADRNIERE.

14-6 Ptr FLfR ERATHENEE: GE T5HTE, ANSETENFEHNBRRARE. F
FX -PMRAFSIHHTERE R HIZEEH T Pr 2,
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PHA 71 E P

ERBABANBHNARGEN, FHKARBAEHY, REAA RN BERARR
TIEH, —BUR, AT §5.8 FAENFREBIF FBEIT4WHE, BAXE—E
AR AR, BE, Bi@ELUTEiRiritd, HILE TSR TR E . X
Ml TRATCEH TR EE, EFEAPRAAFES SR TIRENE L. EXRBHRITERE
Bi— FiXEF, WERERATESR 14 EPREIFHERENRHORSE, XM FaReREe]
L /D B B sk -2

EARE§58 %, BIIETNARYE, £—NF2HERHEE 1 vectorstring>, TFEIXH
FiERBAGER —PRAESTESHFA. EHPTE X7 R RN [H] X FERS ). 48
MR, WRBMIEEE—IEEAHNESE, BARITBAGARESIFRAN=TE
. —ARBEHREBRENESE, TEHERNBAROELERE —NMEH.

EREARE, (58 REMMRARERTHEXTHESHNER. RIAIXAME—]
S HEEEE A AERD . T REERAINE A RAERER, hETRENE - IREEE
BT —MEE LR B e A RNER. FRRTANRMERERE - MRENENER.
Flimin RAREEC- - B B PRHERFR. ﬂﬂﬁﬁﬂ‘]ﬁﬁ?%ﬂiﬁ*lﬁﬁ%ﬁ%ﬁ%mj%'ﬁ%, R e T 4
A INRERR . AN B 7R BT BB R e 2 R A HE R R R R, R AR T i sty T4
EHIFHRBREERSH—, MAERRET T IEREMERDN.

REHED, EXRERNETFEHSANEH IWERBEFEEREOER, R X aEs
BRI E R G TH -

15.1 wit

HAER AR RE SRR MR AR B RE—RIMERERT—PEE
BRI RKEHER. 2L FHnE—RRIMNEE > ERZNEIEHR 440
¥. BATAETY  EBERBELEN -4 vector<string>, T H U B4 MAFLE T X4 B /7,
AL, RN\ E—FEXPRE
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A FSEBAE PR, BRAITT COE A HER E ONAE 14 ERIHAAT P M.
% Pu K, RITEEHFERFRFEERFEE—RBNNSED, RELEAEBIREE A
%, B, MREL—NERN—MER, BAEREEHEERENENTH. EPuX
FH — S SR AR N, WRER £ ORI RN SR .

i A it B R S R E . B EBEH B CHEH, ROBERFIEG0HE
B. BIIFFORB TR —KEANER, bl e REE AT =R —ERN
BI: frame B3, 4R —WEHESR MM, heat R veat BR¥, 4B — /KB HERN
B

Wt i, A LUK ER. BRRETIRELA, RIVEEE A RKERR
2, MABRIERIERS Mgt

15.1.1  ERAMECRIRINGS TS

ZE RS — T fn ey B 8k 7R se S b AR R A 1 B R B . AR LR R BER 41, BN
AR, EEESRERNZN. XL SEEHNEE KA, FUSRENZEBIREG
R R IF A . RATAT R X— R, EHRE RN SEARREIE, BREMA
IR A A E TR LR — R R AR IE R E B

A TS HIL PUFPIR S, Sting Pic. Frame_Pic. Hcat_Pic M Vcat_Pic. /7 HELHMN
=z %% i T String Pic ik, 48RRI W NAELL A s B A Frame Pic #i8: @il
S 75 S L G 7k T B A R B B ) HCaw_Pic/Veat_Pic #iiR. A T X E0IR A KB IT 48K
BEE Aok, 20117 Ol PR Bl B ok B I e N TR B W T 8 R R i IR R A A A E R ) XA X
B, AT 1092 P 16 AT LAE LRT — R RATAE T — A AR T AN B ANl AT ] IEFERETT BRI B 2
I —FhR R B . B X PR A 263008 M- — A RIS (Pic_base) ¥RAEH
sk, TEB@ELTERGRERNBEXRERERX.

BT ki B Rt & BEABFIXAMOR X ENE AT AR RN KRB AR
B el 2 05 S T, DRI — MR RM A BT, R, XL
SR A L E—RERNMSIES. B, BASITEERIIRATR. EEFPRRER
L RIERRBT R e S EERININE P EEHTREEMTE.

RANE S REEEEN Pic_base EXBHTHME, BATMESHIRERITE, RIE
s U —AME R E A DK B P DR S5O B 7] DL X3 R — RN,
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HTFRAIGEFRT Pr, FRHECRBSISBHAENERE. B8R, BRINFTEENITE:
O, EBEPRAESE. RATIEE D280 Picwre, FHHA P RHREIE.

BN ZRT 48800 P, EREFEXED Pr SRR AR ZR? SEHNE
AR SC S Pic_base. B, TS Picture T IIA —A Ptr<Pic_base> S B F1 88 B 5 .

ERE S & iict, RAITEEE Pic_base I CERSEAR T WA, &7 REEET Picture
2K A1 R P 3 S T A B B S 1 AR AT — AN 2K B e B A H N B E SR il T
EETHREHLE . RATEIX LKA public DR E AT, BHREHRE public HOHRE T NIE
MRYEE RS R, B XA AT DA 4 3 2% RE 5 E . 2 R fE A AT Pictre
KrHE.

BEILRIIES B TEAAN, EE8 T RAAERIVFHERETETI8E:

¢ 7 FUEERAT B 8 B AR A 2K

clasas Pic_base { };

class String Pic:public Pic_base { i:
class Frame_Pic:public Pic_base { i
class Veat_ Pic:public Pic_lase { }:
class Hcat_Pic:public PFic_base { };

S aBEDRSEE
class Ficture {
public:
Picture (const std::vector<std::stringsk=
std;svector<std: rstring={}};
private:
Ftr=Fic_lbase> p;
}r

Picture 3% H1H — .7 B Ptr<Pic_base>Z %5, Pic_base 282 H MM A-#iid 4 < B
BIRAE R AL B, P 8RS TR AT S LS B SR B R EE . 7E Picture R RA]
B — AR Pr BRI R4 R E MR A RN ORI ZRE. E4ME, BRITER
15 % B A LA ST — A8 E, Pic_base A0 LR KK MBS R R R

Bi7e, Picture X524 & RE —AEME, REARN—ITEE string KRR
AeseTRESE R —A Picture KB % . RINVFARAZE (K §73) KERESHEN
AN . NE— NP ENE - Picure 2N R HAHE R B RIUMEN S5, BAGFRR
B55F vector<string>(RE— B, M —MRE EFAUCEN vectoresting-A R . B,
BAS M S R AW BRI SR TR EX

Picture p; /AN Picture BRINTR
sk g — B AR R E ) Picture KEIX B.
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T, BINEEXLE— TN Picure 207 HAWBRIE . BATT @ AESF B ZE LW frame
heat il veat IX=MRERE. BINIAEER IO LIX =A%, TERERLTEEA]
SE SRR Picture 2R A R ¥, B4 X BB EHIA & B IEAEFE B BT Picture AN S ATIR 7,
FLUAGLEREMNENARARE. ExE, 25 - 1MEFHNEHERNAXEMR: &
§12.3.5 BRMED, WwRECINEXNERRRE, TUALFRNER 8313 EH.

#n, FA Picwre JERIE R AT WA N explicit (R B, BIUAHAHUEHF
HEIER):

vecLor<strings vs;

Ficture p=vs;

EMITHRMRE, BSSEZARIE vs A REHR — Picere RETR . MARBRIHF
B AR (S FRITRESENE BARNZAFRA SR frame(ve)iXHFRIR
ER. R frame B— A RBEEE, BAALKALEE frame(vs) 5% vs.frame(), REFLE
—EREHE. AME, XMERAARAS | EBEANARER L, it vsframe()iX — R
i P A AR T i 1R A vs B frame BR 5 R¥Y (FSE REHATFE)S

BABATAY. RFEEE—AFERLRER—AERMERS TR - HEM. i
AR RMB—MEAER

hcat (frame(p),p}

SHERTH
p.frame().hcat(p)

MR EEET, ENE--ARERRMT beat BB PWHTRIE, fTMNEFHEAF
HEADHRIX .

B T BSR4 R Picwer BRN RN R LSS, RIEEEX —TRANEEFEE, HEX
i Picture REM HHIRE. RERIE—SRERINBED:

Picture frame{const Ficture&);

Bicture heat{const Plcture&,const Picturek);

Picture vcat(const Picturef,const Plcture&);
std::ostream operator<<{std::ostreamé&,const Picturek});

15.1.2 Pic_base £

T BT RIE Pic_base 2N A FABTCBLARG. WREE KRBT BN,
AT EBIZE TR RAA vector<siring>::size B¥EANE— MR ERBBHF L DA string
KA, BHIRIES T —AMMLH width F3 ( §5.8), X RBEER MR TTHER.
A RINA BT AERMRBEERE, BB EERELRFEBLIM Pic_base JKFLHR
o S i A B . BT DK Sl Ak R A ORI EG , XBERATA AT LR — A
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Pic_base BRIM R PRIV HFEL LT, UERETHER. i, BARFTRER SR
FFRGH—4 Pic_base KRNFHNE, HURNERESI—DEUEE, AXRE—TH
it B $E 2§ Pic_base KRN £
FixieEmEch, RN FEFERHEE display BEMAT T . B, display KU FH
—ABHERREBERNR. BAHAHSEXRM 4%? XHFBRERAMFAEE display &K
ORI TR . 7EMH — Pictare KBNS R, XN R AR R —BEE LB
SR, B—ESEE—A Pic_base KIREXRKIN R . WRRIBH L —DAKFERRIER,
R4 B8R, BEAMERHES—THEBEEAATEREE . SHNEEENE, RITAHETHRE
se—ALENFAERE, REBRRR— 1 TERFAERNE. LRGSR HENTE
KIFE—ITNZ, RGBS A FEOHENATRAS. dbRIIMIE, 1 display 115K
FEE — N BEEFRETERREZLTAR,
HKith, ERNBT—MNKEERERENE TR R, RANERMANE T B AR ST
1 widthOR B, FIES—TAAMAZRIT . RITEFEEF— DS Frame_pic RAN R
FRHBARES—THFARAEY. 54, DRRNEEr—PRE% 4 Suing Pic X
% [¥) Picture AN K, WEFBWES— N Sting_Pic FEIN AL T HERZR) Picture KA
REE, BaRBEES—THREPMARSENTERTT. Bib, A THRARE RA1H
@@WQM%Eﬂéﬁ,ﬁ%ﬁﬁ%%gﬁﬁ$¢ﬁﬁ§%u
W EERT T BRAE R e, ik display BECE =A% —REARERSEW R
S ARERHETE, TH TR bool BAE, FTETULERANTETHRE. £
X —RELVS . RATEIFEAA Pic_base RFUBIFEMA LIS
class Pic_base{
/IR AATED
typedef std::vector<std::string=::size_type ht_sz;
typedef std::string::size_type wd_sz;

virtual wd_sz width() const =0;
virtual ht sz height{} const=0;
virtual void displayi{std::ostreamk,ht_sz bool) const=0;
b
BA 15k A size_type EX—MIBET, ETENEAFRINEHIZ—FEL. HAH
BE—T, RAGHEEZEETARRE— vector <string>ZEEI X%, PrLARIEAA vector<string>
HIATUR B size_type KFREFGHIRE, T string FFRIFBIN size_type A LR F R
B EE. RIVEEREERSNY s, TWEERENGESH wd_sz.
FERRIE SRR E X T ERRE, ERBEREMEXFERT A %
AE U h R BB IR A =0 KIE . X EERTZENRERATHMALE X o
X e SOX LBl iR SR 7



AHF A AN 289

BT EZESEA R, ARk, WRBIRKES RIS R IPARZEE R
SBEAREN ., ERITSIREARET, Pic_base KR AL ABATEF AR R A AREH 2 FLRY.
ERIMATEERN . BATAT 47 Picture KRHFE —PMRIEFER—DAEKEELEX 2R,
BEMH L HRT— vectorestring>F £ 1 Picture BB S . XEREFSEELH—
A Pic_base BRI R, BASIHXEMNRBTHRAE. MBMARBEHE Pic_base KX B
iE, M— Pic_base KR FH (55— Pic_base KHIREHRAHZ AT ) K1 height 5
width RREGEXE AT R ? XEIE REE Pic_base MIRAERTATE, KEIRAERER
B3R T—F BARFI B . % T Pic_base JK i, BHEUERS height & widht FHEMR T -

C+IES WA ERBINEEEEN N EN, TRAFRIISH - ENRETURRH
S A A Y — A B RR IS HE B RS, AR B X N R AT RE AN R
Al oA HAIR AT RPN MN S, BEASFRXNMEERSFHNE.

3T FERIAEE L — NN BRI, BT AERBERKBTE=0, #R&
25 F R RATT5E X height. width F display B3I SR EREE . AP HUELIR ERE LT — 8l
$o ., GRS — N T EME R — AN R A BA MR A TR A
Bt g . BABEXRNKN S Ak . [F 0B N R SRR S i D 2
XK. TAEEAERN, REHOKYS. —BA—PMREXT —MEEMRE, ZRHE—
g, 4P EEIRATEE BRI NIX A B E BN AT R

15.1.3 JEHE

— A B 3 2T R et T LA R RN R AR — AR A R T BT AR AR T K B SRR A
B, BTRE A REREE, BRIOTTELCEZBRERENMN SR, B, REEREXRTFE T
ok AR T S i)l g BB BB T X, B A IR ISR LR MM BRE, CHRE W
., FEIRMBSF, JRAENREGBEMRN, BIOAERZRELNN R, FAFE LR
A5 — AN TR A K Sk — R LA B B, BT LR DS — MR SR EE LW
B LR Y

A — A AT R ZE B LA B, A R RS TR A b i a S WMEHR? &8
A ) R TR AT A 20 R [ ) 2Rkt o . SR 1 3T ik s R A SRR L — 1 E B
R . TN B R T UL VR R R A M A R Bk, —A Sting Pic JEEIRNR
BFRE P % RAVRGIEN B4 B, — Frame_Pic KA R ZTEH —4 Pictre 28807
% Fin HELETN . B TEAE MR RNEAER, RINTEEEE R R KE R
HEE. XHT— String_Pic 2§, A1 vector<string>25 FLIE B PR LA AT FE R R 7F T Ko
170 F—A Picture KRB g FiHE, BB —> Frame_Pic KA %, FERIIEE
XA Picture 25703 B A T 3. 2000, BAIEILIER A Picture KB RAKF (REEH)
A B —A Heat_Pic (Veat Pic) 2EIwtS, FrUAEIREM S MRF TR, FrAxLRsE
30 P sie A R 0] % B9 Picture 58X SR T oK.
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AETFF IR AT FE—A~ Pic_base FIR A H IR Picwre RN Z 271, BAVERTEE
AHIEE—TF ., Picure BR—NAHPERATREER, B HARITHME R FEMAE DA
By, HHES —ENE, XAEPEHEIRLE height. width F1 display EERE. B3
R RS, BIESMERIIFENE M IREXREDG R FHETEA Picture SRR
% 18 X AR R R . Bdn. B T HHE VCat_Pic KRR AT height, BANFEILH Rk
F B ZAT B ) Picture Z57 582 1 height #5501, 2508, FAEE HBH DR R Picure X & HY
width BRI HPHERXABE, f£A Veat_Pic REIXT R width.

ROTEEE —ARELFRE—A Picwure BRIHR, X ERHE Picture 2B 1A RE B!
Pic_base 4R EMI R . FHiXABSHFERIIBYIN T BAATEEN, RARMER T
7E Picture 2877 15 YO HRA BALH, WRBIRX—ELUE, BITREERDARMET—
A Picture BFIN R, THRAERF— Pr<Pic_base>HRXH .. XA TR LAFERIEEDS
SRR H S TR, TR ST RA TR S R BT VL, LR AL EREE RS

REBIOEH A RIREODSCMERESTRT, BREMHATIA F RKEHTHERK:

Picture
String_Pic
Picture piciv};
R AE
Picture ‘
Pictura £f = Frame_Pic
frame{pic):
Picture .
Plcture v = _ VCat_Pic
veat({f, plc); fop
bottom

X BRNBEEER=A Picture L3 H . B— Plewre KRN BRI HEFAM
R A S RAEN Sring Pic KRN E. B4 Picwre KRBWFHNAR—1 Frame_Pic
KEIWE, BIBEINETE AR Picture SFAA frame RERMEXINR. BE—T
Picture 25 A%+ % FA Sk 3¢ 550 B T %91 Picture K733 82 4T veat B¥UE 8 F| % . 81 Picture
KRR — MR R P<Pic_base>, X~ Pr KR IR MEMHNARERNXE R,
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XU RAREN R PRI A TERRABN R (RFEFH/RLNEEEN R, B
Bl EE A EREFA P BENHR (3R A RAER Picture BT R K Pic_base RN R ).
PE_EE R SEVOR S Po RRSSRARXB R EG BARMNMEE pr ROE/85
X TAE, BrielZeg r X LIERSEEE T,

5% 5 P FHARZAAET, XERF Suing Pic KO AEE FH/. RibRPMHES
—AREFHA Po BB E . Bk, ROIEER f EF v NEHERFEEHIEM TR AN
£, P 7] DR REH Picture & K TF Picture MR Pr K174 -3, Pur &E
B4R T TR B TF R ThEE . BT, A frame(pic) BB &, SREL W —FH
Frame_Pic 25%x1 %, 3 BN P f8 7R A pic FRIF— String Pjc AR . R,
Veat_Pic KBS EEFHED Pr BEER,. E0145ER Frame_Pic RAX R A String Pic
KR H . BAIATEE SREIXL Pic_base KBS, HA P BRERBRNTRE —HESF.
REERE ~A1EMEAD Pic_base KMMR K P KA GUWHERLUS, BRAERAHX
Pic_base 2 TIX R I H delete BRHMIFRE .

WE, RATERCELR EEASHTBEE. B4 T8N N EEF AR R
BHEK, SHEBEERHINT:

class Pic_base{
P IREATER
typedef std::vectorsstd::string-=::size_type ht_sz;
typedef std::string::aize_type wd_sz;

fOIXREANRRER

virtual! wd sz width{} const-0;

virtual hl_sz height {) const O;

virtual void dieplay({std::ostreamk,ht_sz,bool} const-0G;
I
class Frame Pic:public Pic_base {

B AAHED

Ptr«Pilc_basce= p;

Frame_Pic{const Ptr<Pic_base=& pic)ipipic) {

wd sz width(] const;

ht sz height{} const;

void display(std::ostreami&, ht_sz,bool) const;
bi

X B, A1 X Frame Pic 280 Pic_base HIRAETTR, 3 B FTHITAES A 4K IR =
A It R BT R U BRI B, B, Frame Pic 5K 2 — IR ¥, HATAILUY Frame_Pic
e AR R B

HAFEENE, BIRERNLA SRS FRXEERE. XA FR R
S IRENAGH B, BF Picture K 53 Picture 288401 R 3R 4F AT CLUT ) Pic_base a4k
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AW S, FAXEEHRBRMER, FURITAMES Picture BRRIAFR, MALE
i&, EEESHNIRIERH.

Frame_Pic K00 BB A BEEHEHM MEENEN 5T Pr RENRE, X—
PIRARIEY RN RIATH . ERERGEREPRBUERTR, BARISE HANEEE
.

Y EFH HAMATAES, EERLEMT Frame_Pic XX T A LIE: BrRAFERFL
TRIF R L. fERRR R XA ER R I E RN (R EHEBHERIKF
L ¥

class Veab_pic:public Pic_based
Ptr=Pic_khase> Lop, baotiom;
VCat_Plc({const Ptr«Pic_base=& t,const Prr<Pic_base=& b):
top{t),bottom(b) { 3
wd_sz width() const;
ht_ sz height() <const;
vold displavi{std::ostLream&,ht_sz,bool) const;
i
class Heat _Pic:public Plic_base |
Ptr<Pic_hase= lefi, right;
HCat Pic(const Ptr=Pic_basex& 1,const Ptr<Pic _basex& ri:
left{l},righti{r} { }
wd s width() const;
ht_sz height{} const:
vold displavistd::ostream&, ht_sz,bool) const;
3

String Pic X 5HAMBE —AARH: BRET 4 vector<char>KEIXT R GXMH R
TEETEERNEE.
class String Fic:public Pic_basel(

sbd: ;vector«astdristrings datay
string_Plc (const std::vectorestdiistring=& v):datalv] | }

wd_sz width{} const;
hz sz height{] const;
void display{std::ostream&, ht_sz.bool) const;
}i
BATA R ERSE v MEEENFFBEHS data BIER AR XEEEFHHES
EPHATE RN . fFRMPEY, RITLEEYH Pu<Pic_base>XR, BEFLAREH
TyeEN, S AN m—,



BEFHBY 293

15.1.4 SHiITHl

FERAM R P R FERTSEIAET, BIFHREE E X EHaE R, hif e XRE
EETFERETHRE, A4

BERmFR2B3ABRNSRHEN KB AEL. AP ARNREEF U AR —THT
Picture BRI H, MEXATEERXELFHE —KEH.. MRERIOEHAISH Suing Pic &
RIKF BN Picture REIGTRHITE SIS A BERE, BA Pr HREREESATEHXLE
Picture Z5EIS %, HHFEEHYHEFMREE Sring Pic BRNE. FE—HRHUE, Pu EhH
Tt H AR Pic_base F1H P 2R AN ST EH. WMEMBIEEIRE—3 Picwre REHH
[ Pur ZERk A X # AT gE .

15.2 L}

LT EBASHE O ER L MAHCEM T R0, Picure ZERFHR RS Picture FERUNT
S BREFRERRETHEFENY. Picture FHIHE R ES HERVER A B —1 Pic_base R
ISR BB Pr<Pic_base>REHEEMZE, XHETUEEHITERLENEER
H. AR T 48 O R IRARNERES S HACE R T .

15.21 SCHRAFPREO
BATCRIME QRS ERERERMN . WERITHA

class Pictured
public:
Picturelconst std::vector<std::string=&=
gld: jvector=gtd: atring={)11;
private:
Ftr<Pic_hase= p;
bi
Picture frame{const Ticturek});
Picture hecalb (const Picrure&,const Pictured);
Picture wcati{const Fictureé&,const Pictures};
ctd: :ostreamk operator<<(std::;ostreamk,const Plcture&);

iERITERER—TER —NEHN Picture BRI ROPRAEN, XERERRS—1
Pic_base LR AR — AR . KA REEM —4 Picture FEEIT Fh A H Poe MR, RAT
HI3M — A~ Picture FEBI A5 48 2 BX AN ET R Pic_base EEIXT & b, 3R B Picture KRN 5 .
Flhn, WE p B— Picture KX R, M4 frame(p)hFERL— MK Frame Pic KRR
W& RBT p T Pic_base KRIXED, REEM—DHH Picture RATT R GEMERE T A0
M EI3X A Frame_Pic 2SR % ). HE T PR FE:
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Picture frame(const Plcture& pic)
{ Pic_base* ret=new Frame_¥ric(plc.p):
¢ AR PR 2 2

BN E X —1~ Pic_base 22RIpy FiFREr, MG £ — M HTH Frame_Pic R SR HIMA
WE, % Frame_Pic 1T pic KRS PHT P BRIX R, MANMHE N EE. LR R
A FER, Frame Pic KRMAEREERTR. £ §15.13HRIED, 81 Pic_base £
TR —TERE. BINARELR P AEXEROFE, R EAENERE, ibRFESRX
SR EIATIX— B A, BT 5E X frame #1F R Frame Pic ZEH—N K 5 iR 3] LURE PR B2 1Y
Th] R .

TAMER — MR [ OIS K T —4 Frame_Pic KK FA R, EBE%XEFELE
FHERRE -1 Picture K80 % . ATLIAAR, heat BREL. veat R LA THHESHILMEE
BRE A K Pic_base ZIRAERFIFT R, T H XL i B B A BA T EAE K Picwre KB F KRt
FEHREIX M. RIENRE, £ 122 PRIICELME, WREH—ASENHERE, B
A —FRRFE RS MR, X, XIMEENRERICET 1T Pic_base*iRE K
¥aii— 1~ Picture ZERIXT & .

class Pictured
Ftr=Fic_base> p;
Picture(Pic_base* ptrl:piptr) { }

R K S T
'
A R — 810 Pic_base REIN & HIFRE K HILEL p. 2, Pu KA —IHH
—A TR S (FIXHER D Pic_base*HBRIFSE HMHERE. VIHHEE ppoEE
Pir:Pe(THH S %, 38 pr BRIN RAEFBS T . F T XA Picture BHig hBLlG, TSR
REHT frame #{FoR S Hi K

Pivture frame{const Fictures plc)

{

refurn new Frame Piclplo.pl;

¥

BANIEBIERAY Pic_base HEIN RMRE (BALEHERAAFET ), RELEHR—1HT
Frame_Pic BInt4, XSyt AzhE# K — Picture 58I %18, FHHiX4 Frame_Pic
SRR R AE R R HOR P . BEAEMEERX MR, RO EE 0 RR 3RS T
BREMEDZ L. XMREMERS T EBNERQENRHFN:

;HERE— BB Frame_Pic BRI %

Pic_hase* templ=new Frame_Pic{pic.p):
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f A= Pic_base*¥REFMGE 4 Picture ERIM R

Picture LempZ (templ);

jJRRI— Picture ZERINM 8, XEEGE Picture R R HlHE AR

reburn cempd;

1% frame ¥ —FF, EERBUIKBT Picture 80— B HIFE KL

Picture hcat(const Picture& 1, const Plctureik r}
{

return new HCat_Pic{l.p, r.p);
}
Picture wvcati{const Picture& t, consbt Plcture& b}
{

return new YCat_Pici{t.p, b.pl:
1

fE PRSI RED, BOBEE - NEELRMONR, FHE - PocPic_base>RAINY
% 5 BERTE—#E, FXA Pu<Pic_base>BRIR R4 —A Picture BRI R, HRERMEZ
Picture 5B SR — AN H A . 18R, 4 T @ iIFX SR, BAIBEFE M HCat_Pic 255 VCat_Pic
K in N AIEBRIRE R .

% T Fi— vector<string>2 84 %1 8 R M3 — 4 Picture KM 5, WITEH SHABEE Y
P e A R R ik

Piciure::Picture (const vector<strings=& v):
pilnew String Pici{w}}l { 1}

HAE— AR — AN F String_Pic B28% R, A —RKENEZRHERHGLp, W
AEEFEZTR. 4%, BATEE AP Picure 255 XA String Pic E— MR K, X
g AT LU T Picture 354 4] String _Pic MG T .

B RES frame. heat fl veat B¥ AH ARFAHSEE. XL REEREE X RE
[Bl—4 Picwre HHt%, THEES MTREPEHEEHT —AEAE Pic_base BIREAHR
ekt . Bk, RO MEE Picture(Pic_base®)iTH i IR EOR 4 Bi— 1> Picture R R I+
V6 R SR EHE . ZERA S0 Picture XI55 B3P, BRANEAER—A Pic_base 2IRER
Bfesr (ZEIXIER--4 Sting_Pic 253e4t), BRMERIIERH XANERYIGHL p BLR. p
B Ptr<Pic_base> M3 5 . XBEJHE T Pic_base X P Pu(THHE RN, A2
Picture(Pic_base*)HI3E B 3, 18 5 RATR 7E#11E— A Ptr<Pic_base>2 RIS &, TUA /2 — > Picture
HRIKT R

W T ERBENHR, BNLFAE Xl EagEk. XTRERMAL. ROBEENIERE
() Pic_base H5Ex %, HEAA display REREBRE—THH:
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ocstream& operator<<(ostream& os,const Plctures pilcture)
1
canst Pic_base::iht_sz ht = piclure.p-s>height();
tor{Pic_base::ht_sz 1i=0; 1'=ht; ++1} f§
picture.p->displayi{os, 1, false):
oS<cend] ;

}

return as;
bi

BANIEZ K Pic_base 28R % A EBHIA) height BREEVIGEAL ht, XM AHES—
FRERBEHEGTREREE. i, p EHFELE-~ Pu<Pic_base>R MR, ME Pu 2P
B T2 EFLUE— Pe S| AR —T Pr SEREERISI . &35 h K, |iXiEA
display 2l E B 1ET1T. B2 (false) FY] display BT EFH —ITHH.
SRR E B AR AR E B — A3 Picture JERINTS, A display RECKE < H S K
B—THB A EREEE. BEWRITE A MEE AENETH Y ASENF. EE—ITHN
JEHEHE I~ endl, B/SFIE[F os.

bR T B SCI R BRAE, A TIEE 24 4 Pic_base Tl— & R A BR, IXEEEE AT LAk operator<<
PR $h f] 2P 1) display B35 height ¥

156.2.2 String_Pic £

FERVERATEI THRORSHERME, BAXRE —HUiRER. BITEKREF Sting Pic
%K.

clazgzs String_Pic:public Pic_hase!
friend class Picture;
stdr:vecteorestd: :strings data;
string Pic (const std::vectorestd::string=& v} :dataf{v} { }
ht_sz height() const {return data.gizel(); }
wd_sz width() const;
vold display{std::ostreamk, ht_sz,bool}l consi;

vi
FEFERMRIED, BT height ¥, HMBFEFRE §15.1.3 7 Suing Pic BRIBA—H.
height BB R BUFRE R, TRTAELGRREER sice BERTRK.
4783 String_Pic 250 width &3, BAEFKREE data PR, FHEWH 1T
EREEKH:

Pic_base::wd sz String Fic::width() const

{
Pic bhase::wd_sz n=0;
for (Pic_base::ht_sz i=0; i!=data.sizel); ++1}
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n=maxin,datalil.size(}};
return mn;

}

BT HEBLBRFEUS, X RBONEAMAHSTE §5.8 BRAR R, XEESE
String_Pic 28R HPEET - > vectorstring>ERINT 5 .

display REURFEMER— K. CEHRENER, MBEETHNTRS.

BAZE B & R TR AT 10 1) B e R X 1~ R A VT RE T 18 A it AT Y R R B LB
A, ZHHEIEETE Picture 28IXT B RMA —4 String Pic BRIXTRERHE: XA-R LT B
RSt — M35 String Pic KBXTRFIF KRBT Picture KB RN EHERERA . £F 8
T EK display RECHYBATHST T A ERH KOS AT RAMERNA/DN. 3 LSRR
BT ERBHANEE. RINEAENFER S LESER TR UMFERKESBKNT
AR, #AER, BINEESNFREHKENFTE Sring Picwidth B AICZER
e, RAIRTF AL BHEBIFTET. RERER(IZET 1 pad BEL CHE=1F
¥ B—ABREHUN; BoANSEEEH ETFROENE: BENSHAEEN DERK
frE EHEFGEE). BTSRRI &

BEEE — PRI 4k, £i54 display BERTHSHH TRES KT String_Pic 285053
KRBTSR . WE Swing_Pic XM R —MKPEEREMEARK—82, XTEBER—
TR AN T 59 -4, BB AR AT RE S 0 _H T BT R RN B 5  RA BB T B R TR Y,
EETIINGETEAR. T, FLERE—TESHRNITENREBNRE T . £ XA—
347, BATAILIEH display BREH) LI

vold String_Plo::displaylostreami os ht sz row, beoel do ped) const

1
wd =2z start=0;

fE row BREBHTEE,. BMEHE row T
if (rowcheight ()] (

os<<data{row) ;

start-data[row] .slze{};
1

f AR EFRE R & AT
if (do_pad)
padi{os, start,width({}));
} .

BRATE R BEREERHARMTE ow BEEHEFR —HRRER, row 2TEKRT
String_Pic.height(), WRR A BB EHE, B HZITRAFRE san 2 IRREEZDTFH.
EREREGHE T HENE, BRIMEANEEEAFRHNER. MRBEHF, RIMNE
I\ start FFEEELB) String_Pic.widthQRIH T AR L 2. MBT &M THER, stant FERE
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0, XEMERMIFEE T .
156.2.3 I HIHGE

MACKE TR 5 R B2 F ] DU — MR 2 h i m iX A R £, BrA
BAHEX A B BE LA Pic_base K — MR ER. FBEINEE X E#ST (static) H{RIF
H R (protected):

class Pic_base{

¢ 7 HAhER A3 Rl B

protected:
static vold pad{std::cstreamk oz, wd_sz beqg, wd_sz end) {
while(beg!-end} |
++beqg;
b
}
b

EANEKE D osream B8, WP ERMEEN, EAHEITHbSE, RANREHE
B EDNERE. RPN ERBRERH pad B, EHESEWRNAISOREEEIRH
display B FIRA T HIRE —FEH —FIMN 55 %184 pad . pad RBCH X —REAN
S HE

HER7E pad (K75 80 h A SR static XRF 7 § 134 PRIIEEN AL EZREFHAE,
static FIFF R pad BRI BENBRARE. XHEHRS M HENEAAREARH, B
AXFRBARBRTRIOLE TR

A ANFAFHR, BABETLA— M S EEEX DR RER FARNMEEERSR, R
—AFEAETET AN R, BTN AR AHAERARKE? ERFCE, FMRERD
MBRAMEEH —NEENT S ET DIRERPRLR T K D E R S R D,
— AN B FOR A — MR AE R R B R RS P HE . XA ERAER T, BAVEX
R MR — NS T R B BT RADY ) 2R 26 10 I AR B R R LR R SE PR U - AT BAT TR AR
BEMBRPEITUEXHSEYE, BTUEXARBIBHEENNARY, B—GJREE.
XL R e B R I — MR 2B R PR

BERE (AEBSRESHEEID oA, BERNEATTLERNER D E X2/
RN EAR . XA pad RBORE—MBREFHBIT . RATTAAEREZ A T H AT HH T
FE. ZPRRANR i N EE RSB ER B FMEAER, R
Picture 2573t & (A i 0 F 2% AR . 08 Picture 284E pad B E X — N2 R&EE, A
AR A B Student_info 2 5E X pad BE, RZAA. BT pad B X— P RERE,
AT AT LA 7 Ho At 6 Hh A7 B BN S HH A AR i R R M RTE R A E X pad IR
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¥oik, Bo—FEFEREE BATE LA AR A R B R R AR
15.2.4 VCat_Pic £

ESEIEREEERZEH . T vCat_Pic RS-

rlass VCat_Pic:public Pic_base
{
friend Picture veat{const Plcture&,const Plcture#);
Ptr<Pic_basex top, bottom:
VCat_Pic{const Ptr<Pic_base=& t, const Ptr«Pic_base=& b):
topl(t},bottomi{b} { 1

wd_ sz width{} const

{ return max!{top->width{),bottom->width{}); }
ht _ss heighti) const

{ return top-=height() + bottom-=height(}: }

vold display{std::ostreamé&, ht_ sz, bool) const;

I

BATH veat BETM—PKRER, FAUABETIERNFALH height REE width
E ¥, B —4 Picture BT AEMEEER MEERELEETRLN, BaE B
ETFERMEREZN, MEEELFRITEEEENBAME.

display BR¥H I A H

void VCat Pici:displaylostream& os, ht_sz row, bool do_pad}l const
i
wd_sz w=0;
ifi{irowerop->height{)} {
/RART EEHS TEBER
top-=displayios, row, do_pad) ;
w=top-»>widthi() ;
} else ifi{row<height{}} A
S/BRELRTTHN TREBE
bottom->display{os, row-top->height (), do_pad);
w=bottom->width{);
r
it {do_pad)
padlos,w,width{}}:
}

B, RIOEN— w R, ZNEBEREHFATHF ZH MR DR 20T H
T8 REBETHRITS ow 5 EFEKRE, HANEAELT ELTEMME. WREET
FEMEEE, B display BE4ER A bool MERUIIRETHFRITHML, FAE
display FEHIE ETRINA. B, display B—MEIREL BTLUHEKRAISKER LEiE
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B2 L7 B LR AR Pic_base BN R AT display EBE LRI T row iITHARZ G,
BA T RIRMEAE TZATIHATE w.

MBRLFITERRE L FEMEE, BR—ERETFTTED, & cse WEEH¥H, R
75 H KT 1T 2 row RARTERANERAIEEE, 7 LHM row<heightQR TS o 3RS,
RARMEA T FrEMEEAN. 5SELTEE—#, RINETFERKEEE ®EA display 2
By R, AT S N S B0 AL display REFIEHE, B row BE P T ENEE,
B3 FFEPHHANITE. ERHTFEIOETHAEZSE, BEZTHITE w. 0RTS
row B T BAERKTEE, R4 wHo.

ZEHIHE row THIRZALE, BITANZITRATEENF. NREE, MiERE w 4%
TFEENZATH L2, i EREA BT,

15.2.5 HCat Pic 2%
EFI T A HCat_Pic £ 5RTHEIK VCat_Pic E+7r 1L, KRENZF LG TEL:

rlass HCat_Pic:pubklic Pig_based
friend Picture hecati{const Picture&, const Picture&);
Ptr<«Pic_base- left, right;
HCat Pici{const Ptr<Pic_base=& 1, const Pir<Pic_base=& rl:
left iiy, righti{r)] { }
wd a7 width({] censt { return lefr-=width(}) + right-=width{}; }
ht_sz height{) ccnst
{ return max(left-=heightt), right-zheight(}}; }
vold displayv (std::ostreamé, ht_sz, bool) const;
b

E I ZE R EADFE AP EETE —&E, AUENEEKER width E_ﬁﬁ‘?%ﬁﬁ
ZH, TMEHEBE height MEBRMNFEBETHREHE. XERUN display BEEL VCat_Pic
EhHNYREEREBE, RATXERIIAHEZHEITS row B FEHPREER.

vold HCat_Pic::display(ostream& os, ht_sz row, bool do_pad] const
{

left->displavios, row,do_padliroweright-sheight{}};
. right-=display{os, row,do_pad}) ;
}

B, RATH left %5 VFM display BEdeH £ FEMIEET . mREFEERI Y,
MARERZTH LEBNER, BN RERE ETRNET A RBRERHB A TENA
%, BHESTHFRY, FARERESREEL THEITHEDRAERN B8,
MEATS row B T EFEIMIEE, 1 display BFLH ORI ZRE. LK, EfWiEE
FERZT N EIRHEELL I rght S8R display BEOEER. FdAXEHEE do_pad &
BALRSRERTU T, BARE RS NBhBEREHNA T EHN — 2R TR
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16.2.6 Frame Pic 2
WALCR T — P RERER T

class Frame_Pic:public Pic_base {
friend Picture frame(const Picturek);
Prr«Pic_baser p;
Frame Pici{const Ptr«<Pic _base=& pic):pi{pic}) { }

wd_sz width{) const { return p-=widthi{}+4; }
ht_sz height{) const { return p-zhcight({)+l; }
vold display{std::ostream&, ht_sz, khool) const;

b
height FB#5 width AR & THETL X IMERIREEE p k. ERBHFEBHISE
AREFEEUGEEN L4 ENCINERRNEERERE, ZHUEML 4, 2EAE N 3R
SRR
display BEUIRTTKZ Bk, HE—RBAH:

volid Frame Pic::display(osbtreams& os, ht_sz row, bool do_pad) const

{

if{rows=-height ()] {
//#BH YR
if(do _pad)
padios, 0,width{}};
lelse |
if (row==0I|row==height{}-1) {
/iR TN T A AT

os<<string (width{}, "*"];
lelse ifilrow==1I|row=<height(})-2) {

¢/ TESE ATk A BB AT

OB " * "
pad({os,1l,width{}-1);
O5cs "y

telse |
// EEN B

OS{{”*“;
p->digplay (os, row-2, true) ;

OSes " "

}

FEXABEH, RITEARBRENITEREEBENBEN: MRPRHFEE L)
Frgd, aRBRTHREYER. AT EERROEER, EFTRAm=rkER. 25
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HETRIITEE RAT RIS BEHOELR LW B RRERT. EREHENHER
547
BATEEWRITS row T T 0 BE LT height()-1, BAEIRF K REIRITELE BET,

XuHg, RIMABTREES TR () KERDF. HRITSHEFIRINE TR TERE R
BT, BAREHABRBE—TESFAN L EBRERTEN, BEHNE-PMESTFH
Hpk. &fE, EAISHErERHHENEREN, Z{xmEBRENERR (W—TMESTFHE
— M EBRFAAR), REHLARREHZITNAR, BEREEROELR (B— T8
M—NESFHFHEHR). A FEEANT LR A display ECRZILN, X I BEIAHHE
A AT, WATIE row BiE 2, WRIERX M AT 5 tRE45 display ¥ £ display
RE R, BAE R EBF T AT R R BTN H AT 4, BAXFABERUE
WAL RRE - FENEE,

16.2.7 FXREL IS EITEFH

MAETHE —HERAE M. LR Picture 20 Pic base BHHRIMA R FEE. HAILIATE
1 4 Picture BB — M RERKREN—N R RAE. B X k35 E 3 Picture KRI%
FHE P BRINTR, FTLLLRIRE VA Pa B RO 1. {ERFA Pic_base BHIMA—HK
BEARAERAEmWS WK T

/% Picture HFAITWEHE, XTFHWEFHNANEEES 15,3 4

class Pilcture;

class Pic _base]
friend std::ostreams cperator=<{std::ostreamk, const Plcturek);
friend class Frame_ Pic;
friend class HCat_Pic;
friend class VCat Pic;
friend clags String_Pic;
I EAAFRED
typedef std::vectorstd::string=::size_type ht_sz;
typedef std::string::size_type wd_sz;
/IR MRES
virtual wd sz width() const =0;
virtual ht _sz height{} const=0;
virtual void displavi{std::ostreamk, ht_sz, bool) const=4:
protected:
static vold pad{std::ostreamé os, wd sz, wd_sz);
b
class Picture{
friend ctd::ostreamé nperator<<(std::ocstream&, const Plctured);
friend Picture frame{const Picture&);
friend Picture hcat{const Picture&, canst Picture&]);
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friend Picture vcaticonst Piclurek&, const Picture&l;
public:
Picture{const std::vector<std::strings&=
std: rvector<std: :strings{));
private:
Picture{Pic_base* ptr):piptr) { }
Prr<Pic_base: p;

1

/IR Picture 2RI ERAE

Picture frame(const Picture&);

Picture hcati{const Picture&, const Picture&};

Picture vcat(const Picturek, cosnt Picture&k);

std;: :ostreamé operator<<=(std::ostream&, const Plicture&);

Pic_base BPHFE—ANXAEFEESERE. HHEEFESEIE heightQBR S display()
WA, U EREEFRE TN X EY. R RMNER Pic_base KMIIRERMK
R, BETNARRRIT4EIREB M Pic_base EARBWHHAG? BE, CiI#XEN
B A TTEEH 9 Pic_base FEFMIFLFH R, BEETHH VI Pic_base 2FIRI AL HHIAL L
W44 BATAEE X pad B B AR IX 2 AR B R BE 34 Pic_base MR AL AIE? EF
RANX A A B R i R

PEAE A H BT KRG B 5 B A R R A, B RENRE W RS R
A Bl AR D SRR R BT B OA S FTESH Pic_base 84 IR
FRLB . B

ht sz Frame_ Pic::height{) const { return p->height(}+4; }

Frame_Pic Z5fX AR LA T p 35 height RABREK. Hik, B height o2&
BR—AMERER, BIEREELRK TAEWA B AVEHIT XM

EAENB LS HRBIGT, ERMPE R R TR mRERELTF MR
A AT — D R R, BABSHIRRAERT IS . MREREHREANSHETH
AP R IR, RAT LS — A Fa R 2R IR ER, RETER M A RTIRERTE
SR B Ok ) 2K PP I R B X 4 S BIR R W T E TR IR R HLE B,
FHEF R BT AR D IR T 8, AR S HoAh M B U ) e SRR R .

15.3 MG

M ERFTE - AREZ T AERRR

class Node({
virtual Node* clone{) const=0;

LR
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FREIFAISFE B clone MR — T H RIS, XHWMEKRE Node 82— Ml AEK.
BN — T HBELRT R . - DA DUBLT AT AR e R —MREKS
HA ST AR T K R A B LR MO T E R 3L, R MR E — Ml R R BT, X
IR — TR,

AUE Y, ANBLSERANREELPEMRAR TR AREN, ENEMAZEEE
TERTETR? AT XA B, WA A% S t THERES:

class class-name;

XAMERAHE T —4 class-name 28, (HELEH AT, FERTLIEETRE XS
— A i % E EEE H class-name 2§

£ §152.7 PRAMER T —HarEE AN T . Picture RFEXHEAE Pu<Pic_base>
HKt—AF A, T Pic_base 2853 operator<<PREAT A R 7 A F B T const Picture& K2,
Eitk, XEAREMGH, IHNERESFERWEFEAN T,

BOX BT A EARRE T RE R R LR B TAE. B:

class Yang; //TAEER
calss vin |
Yang Yy
Fi
class Yangi
Yirn v
T

FEXE, B4 Yin BB T —1 Yang KEXR, TE Yang KN RFXRE
A Yin KBS R, TWIXA Yin KA RS LAETH A Yang REAHZ. IZA—K, BLRZX
KRR FE LT KA.

RN BB FEXHAE AT, BEARSSREEHREARE, KA Picure
HK VR EEAS 4 Pic_base BN RIENBERR. BEATFIR— Pu<Pic_base>ZKH]
SRR, THEARRRAEMET— Pic_base*BEHEr. MW XM ERBR TR
Z B3 kM A .

Buk, SF-PREE (RE--ABAD, RIFBHEALEFKOIARRLAAT. H3
Bt ies (B SR) RHH —A BB EHE A SR ORI RN E . B NTE operator<<
o B0 7 A R 38 const Picture& 2578 B 1E S — MK R, ATLLRIF 28 R % %08 Picture &2
— AR, TZARNERMATERE X operator<< Z BT IR iE BRI A KL

3}

15-0 #Hif. BITHIRAEEENHIRE-
15-1 B—AMNRFERF, WAT FEER:
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picture p=//MMEEBHRITIGRL

picture g=frame{p);

picture r=hcat{p,q);

picture s=vcati{g,r);
coubt=<<frame{hcat{s,vecat{r,q)))<<endl;

15.2 5 Frame_Pic 28, 7 0IRE A I LR #H =ML/ —FESH T AN
A BHEFHTIGSEY,; &F —MHETHTRAEENL.

15-3 HE LEATRKES, LA E AERFHH A FRRERIAE.

15-4 fpA—Eefelk. ARV —DERENDE, Ea BB IRNFRF. XTERH
BREE RN E BRI HIAE.

15-5 &EE HCat_Pic 25, BERAREXPMTFEBEEBENE, MHBRANSFEBLITE
K EFhR A RS KEBEE. RN, WRBIKFHEERATEE, FHEF—4
FERMENT, A4 FREFHIT, BAaEHiHXASDMEENS R, EEeNESET
ZEEH—ITEE. BEEXNBETAZETER BT 55 DETRBREARR.

15-6 BMNES 11 25 12 BhBK Vec K5 S 2B AT LU AR E Picture K. EHREE
R8Pl Vec<St>FR {88 vector<string>3S, HRmEEHFE HEH T AR
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SRt 2] C++

BAFBREWRMARTCELGR. RTTRNIHARTELREER: £ Cr+iBT PR
RHEEFENAREFTH], &F C++EEN KT NARNBRETESEPRE. HL,
APAGARFATE, PTEERARHETZT, HRER .

Hp—PRERAERNEEEE T 2B HME5ET, AEiELn] U REmR R
BRI KRR EA, BF Cr+MAMAREIGZTEBGEA AT — T A BE¥RRIFH, @i
B A T SR AR O B S B B ) SR R A s B R i . RINBBGEREFHFE—T A
35, IELEH - R EA B RHR R S8 A 2 B e

WRFEE N — T REN RS — S REERTT, 8BUR¥ 3 —T (Ruminations
on C++) (Addison-Wesley R, 1997) —F, ZXAFPBR T —1 Cr+-He TR MR ) 8 338
{it T — e gmiE B Sl

A BRITERNH—RRE, WBRRERE A0SR, EXLERPEY 5 ANET,
HAFETURTERER X AHERKUHET, MBS BPER T EWRaiR, KETE
BHRMIERTS, TUESEEETHTHA, PEBBENET.

16.1 FiFefBIRE X EERM A

A HEBRRE, ERE—MIFAATHHEE, XDREELALTTRRE T E. i
FE--HRPTHEESHNER— BT RE. R, HZRHHEILERBREAL? 7 TBA
B “Zrdt”

3 CH+ PHIFARZE, REFEERNAEHES Bh2AMMARER. K
Y LASE AARHERE P52 X BRI ATIR LA R AR B — e AU A B B KIS T 2R R R A,
XA RS R R R . EF RO, MBERTHRENE C++R—SHER
B2 R RESR, AL TR SN REEESONTF,

AR . &8 13 BRRNYEEE— M RMEFEERERE, £%8 5 Z2PET
BkEREFRRHE. XM EFBRARCEEFRTRSE T, RATANHERSESHEE
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FERBER. R, FERGHERRFZBHH—MFRAPT. FHARBERERFRA, 1
VPRBEGICIXA N P BB TR RS SE i, /I MRATHE R B BRTT .
BRATTLIREF RIS SIALERGIRET, AR NS N AR . 3
EEERE S, BfI LR BN L A E RS ER, ERFEE RN RS RTRET X
MR, EXBEERS N FENPERERRSHEE - M EFEFLHH, RENBHRES
G BURIER . BN, X TRMEANREEE, RAT eS8 2) T i B m .

P E RN T ETFEERESEEESRE & EEE &5 SRR EE S EELELE SR LSS S S

Lynn === ==—======T-7T. T - —==

Fat — === T h:= ==

* 0+ * F & %
- oy

M

<

F_l

a3

* Rhla — === ==- . I =CT=S=S======—====
* Sarah =_—====== . .= =E====—=—===-==- > =
*

=
4
H
h.::
-
O
—
T
I
Il
I
I
1]
Il
Il
I
I
I
1l
Il
I
I
il
|
|
|
I
I
I
£ % K B * E & * X K

T gt R R R R I R k% kA kA Ek oA K

M EERALRE S, BATOTUREN#E R, Pa XM EEFTEMMEEST -
Hik AR FIT - NEVE, H EIRERHRARR T X

Picture histogram{const vector<Student_info=& students)
1

Picture names;

Picture grades;

/RN EE
for (vector<Student _infow::const_iterator it=students.begin(l);
itl=students.end{};++1t} {

s PERAREINRE R (SERED EEERERE

names=vcat {names, vector<string={(1, lt-=namel}));
grades=vcat (grades,
vector<gstring=(1l, " " + string{it-=grade(}/5, "=' )1);
}
/i IREETE B E S R E

return hecat {names,grades};

}

FHiHY histogram B E AT HSH, XA HEHE— Student_info FEREX R A
MEERNE, mERINRPESHE NSRRI EE. NFERIERF RN AERK
#H A Picture ZEEIX 8 : — 2 names; F—A K& grades. names X &P EE T HHEE A,
T grades WMETRETFHEFERS. RERIMCXFHNEBKFERE &, THETF
B & A O B R — — 0 . A EERE KA. U elKFB
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VBRI AT IR Z B B A BUR [ 2 A2k 4 AR R
EEXRBTEXT — N RAERENSORER —MRFEFE IR HF R %

LU, BAFRA histogram RECKRA B — D Picture BB %, A ERM ESE, FARBHE
FEREIEH &R

Int maini)
{
vector«<Student_info= students:
Student_info s;
¢ EER U B b Lk
while{s.read(cin)]
students.push_back{s):

/ /R R

sort{students.begini}, students.end{},Student_into: :compare) ;
/A BT SR S E

cout<«<frame (histogram{students) }<<endl;

return 0;

}
FHlPEREENFHANE, BxFEETHIMEAFNAIR! 2R adHm it

XA, R E RN T2 F S AR RBE, 3 Haf BUH A SRl &
MRGETE—R. MERENRSCL2FINANR, BATRT AW, %3, B!

16.2 ZIEZHEA

7ERTI, BATEBGEE AT MG I A TEBREARNEL . TEFEEATRIEAFBMER
T CH+ESHHFEENEZHAY, MRERZNAIAEITHIRBRELIN. &7 &,
AT gL — N HE, XA REEARAE SN BHAREAER, A FRREFEHA
FIHERIRERT .

EXEEAREZHEENERGHE. B—FFHE Bjamne Stroustrup F ) {The C++
Programming Language) $E=A% (Addison-Wesley, 1998). XAHES FEE C++HIFEMAMN,
BETEAN C++IBEMIREE, ERFHRTURIXNTEESENIEHENER. =
x4 2 Matthew Austern 35 B { Generic Programming and the STL} ( Addison-Wesley, 19993
XA B0 T Ao EE R i DL R BB 4 4, LA AD Swoustrup M R EMEB L
Bah, XA PR CH+BEHIHMIEERE, B Austern BFH AT C++inEERRE (BlEE
R/ Alex Stepanov HBH), (ERMELE/LFEYES Stepanov BFEH S T /LFHIRY
B, LKA B, Austern RAMEER L REBHERN 2 —.

#3 ., ¢(Ruminations on C++}, &7 Stoustrup F Austern HIPI A, WX DE&H 2000
Rz %, FURNAEFEEEHERAHBT . NI REE R EKE L8, LHE
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AR X F G R, BA TR ARV B RS hup/fwww.accu.org. IR, /0] LHLEIZE 2D 2000
AP, B2 BEE C++1K). iZ M X} {Ruminations on C++3%- ~F5H1 Stroustrup 5 Austern
FIH4E T IR R DT

RN EBREHREIEE L — A, EARE LR ASEREA—MFRETFR. &R 1E
EiRH— A, BEFRANGETTNE—REBREE.

TARTE C++RF IR F RN, FEHTO!

I
16-0 HE. EATHFIAEERBIE.

16-1 S—MARBHEERE, RMEFRERA, EESTHEMES S —7 5 S
B, FEAEEARARE.



fifsx A
CH+if 4l

AMRAUERFIANE: BN T —EBXTREMATHAHE, BN C++IEEHE
EALERETERE, G —S2APHMBDTEFREARNMEH, ZEEEHNATIELXT
Cr+ BRI HEE, BRFYERXT C++ BN ARLRIR M AR, X7 ERIEEE RN
CiESHHAME. BN THEERBHARTHFARLERN, E5H 1 H/ C++EFA—E
FEREXSAT . BR, FRENBEFBEIXFIHNER, Il 7HE— T2 a5 E.

EXRMFRPRMNER T E AL ERTEREE: EEP (EEEEN) ERENEE, R4
FRFBEME, | RREEOBREFENFEE IR EFELANERENR, MHEFSIHESEHE
WAERIGER. Bs, RIVEERARMSIERESRERTH, AES | R - FFEFEHH—
1. lm:

declaraktion-stmt ; decl-specifiers [declarator[initialiger]i[,declarator [initializeri]...;

RR— P FEBREN] declaration-stmt B T — decl-specifiers, FEEHEBF 0 MHB4
declarator, %% declarator 0] LLB I — ] #EH] initializer BHITHHL, 85, ZEUERT—T
ﬁ-% [+

A1 FEB

AWHEEREERE, LHEARN AL ERFARERNEZE, EFEHERERIR
o BRI RN B E AR T . B0, 7E §10.1.1 , RIS TIEATER.
int* p,q;
XAFEGE p T~ PR, Wi q B XA ERARE. F§10129, RIA
i T g
double (*get_analysis_ptr{)}{const vector«Student_info=&);

XAFEIAM get_analysis_ptr X A— PN RHESHN R, ZRHORE—ME R BEATIE.
k|, 39535 MBI A B EUER — const vector<Student_info-& JERIK S ¥, FH1&Bl— double
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it hpic i
PrthA] LR R EX A W 4 LAMERRS, B, LR BEE SR B S R

int* p;
int qg;

Al

/B analysis_fp # XE— 4 const vectar<Student_info-&HH
/1 BERERE, BE—1 double HANE

typedef double{*analysis_fp] (const vector<Student infoz&);
analvsis_fp get_analysis ptr();

Foid, HRAT LA FRIX RS S AR R, £ 0k RE (e R AR Y O R R A IR AR R s (B R
W BRGNS, FTLAR R AR 8RS 3~ TR R R AN,
—fRRR, FEERA T ERIRE

declaration—stmt:decl—specifiers[declaratcr[initializer]][,declarator[init
falizerll...:

XAMERIER T —ARE LS declarator. XA BERF AR 75 B RO RY i 28 4 R
AR R B kN, AEAENRMNBEREE . Cr+P AN BELEES
WLk, BERGENZEAZEN K. MREFWERNTRILEIRT AE, REEXT 1T
#, MHFELT —AEEE, BaXEHEEBRE —TREN

Corh C PSR T EHFEIE.. EREAMNEREBENNBIENFRHEFEMNI -
— ¥ H i) decl-specifier (FEHITETEIN) FIRIGE BB RIRA S LRI, BHBREEE,
R — A EE JLA declarator( 7B, 48— P HA 15 T I BR A AB I O A 46 {8 initializer ).
A ERESE — AR, XAPHRRHETRIEE RS RE.

HEANS R EN RS RN SEERER AR, HEXRRE RN
] 3 i 5108 B 0 4 0 Ly 2K 4 R B 2 X B A B T LA X — B A REAE B B — AR
S R RE). Fln, 1

const char * const * const * Cp;

AR AT RN AR BT R RIFS R, FTCUEE SISO const char, 1T
(ME—iY) FRRET & *const*const*cp.
B --ME, 781012 FRX4—DAEFNHEH:

double {*get_analysis_ptr{)){const vector<Student_info»&}:

oA 7 UE ) A AR A B SE - double B — DR, BT RNBEEHARKICRY
MAEMRIZ . BTLL, FESEULIRES) (LR decl-specifier #47) RF double, TR YIRS
i) 2 & ) & 3= double 5435 RIFI-RE 4.
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A1.1 1ETEIROE

AT LIS B B AR AT decl-secifier (FRAFERERI) 40 =A% F WMok
RERY: B0 REMEREEERYN, R0 R MR ERY .

decl-specifiers: [type-specifieristorage-class-gpecifier lother-decl-specifier] ...

B2, XA RN THETERE. L LAEEE LHRAHNAR S AR~
B4 5E 15 A T DA LR R WPt 3
B F R RTE T — I FERAFRRE, RATSE § A2 170 C++ BRTHIREL.

tyvpe-specifier: char | wchar_t [ hocol  short | int ( long | signed
unsigned | float | double | veoid | type-name | const | veolatile
type-name:class-name | enum-naewe | tyvpedif-name

in_E const iX/ME R R R EBRNH R ALENE . volatle XBFEFFRESR, X1
BB P LIE S XUAMO T AN, HESAETZERM AT A,

1% & const BER LIPE T8 YL — &84y, AIRIBE BB R AR, W LHEN
B34y, ARiEE — AN EERHEEE . XRFHMAESTRENL, FAEINFYHITH—
4R const FHRERBE—NMESFER G

TR T — TR RGN B R H AT A

storage-class-specifiers: register | static | extern | mutable

e IRE A PN b register RE BRART LA ViR RS, MR RBHOISARIEAT B MR 1238
BREGETFE— NS NIRRT

—HR, — AN REERIEH IR R I R AN, SRR A KRR
BN, T RS T— MG TN static MR RN EFERBUL A —THRRIA DR EZR

BAae.
extern FE WM BA, BRI ABERR NN A RMANAE XERF RN
77 ] LA R .

mutable XFIAEMEBR R HTRATMABIRRR, — mutable B3I AR 7 8GR LK
WRERA T g
oo B B AT R 5 R AT

other-decl-specifier: friend | inline 1 wvirtual | typedef
Hoh friend 3552 GEAEHHAR §12.3.2 0 §13.42) A TEME SR YLE
B 2 T U A 2R B B SR R R

inline FI T BMATAT, SFRARTEIHBER B M0 SR E0E UNUBRIERIRF
o R B R SO 7 o 7 VB PR S 2 R A R B B s SO PR [F) — TR RN BT A &F



Cr+i& kg 313

FrIR — T RGHREIR, MERARRENE X SRS EORER L.
virtual 8F (K §13.2.0) HEEMEMRRRE L, FREFRiFRZEHETE AR RHE
RENEHERN.
typedef 38 E W (R §3.22) BkA N EREN—IPERE

A12 PBBRRS

BB —NEHF AR T — I, AiREAdeE, 3 H TR E R E R
ﬁi%;ﬂx #‘ﬁﬁgg! uﬁﬁﬂmﬁﬁa m%ﬁ%%ﬁ%ﬁ—ﬁs ?Eh_!T%ﬁElﬁ(%R%]_‘/i\ﬂ%\
4. 1BEr. SRR Flu.

int *=, f{);

FEXAT A0 x AR —AN IR A int BB HEE, € £ BB — TR int REGIRAT&E
. B MIORE T x 5 HER 2 RIFIZEH.

declarator: [*[const] | &)...direct-declarator

direct-declarator: declartor-id 1 [(declarator) i
direct-declarator (parmeter-declaration-1ist) t
direct-declarator|[constant-expression]

declarator-id = — R IRFF, WLl LT HRIMRE:

declartor id: [nested-name-specifier]identifier
nested-name-specifier: {class-cr-namespace-name: :}...

B —ANE AR —A A i declarator-id £ R direct-declarator, FERBRFEIX MR RFR
BA decl-specifier 3§52 LR, TEEFREHMAIRE. S, ETEHFHEERT:

int mn;

FHRFE n, XE— MR B —4 declarator-id (FBEHTFFRIR) 41 AT direct-declarator (H#%
FHEITE), b, n 1 int ERKTE.

ME A B RFAELARER, AR CURD T E AR E ZIRRTHIER: |
%, BEEIHL (40 friend B static %) EFREAMER, Eid decl-specifier f7E T FIRAE, &
ER D XA EER. RSAMES TEALAMSEES D ZE A —4 declarator-id, JXH} K
T s R IREERRRT .

1. R D AEE (D) MK, A2 DAEDIL.

2. HE D A#+*D1 H# const DI IR, BAH “iE\ TR BFE “HE THRE
B4 (AR “HEEER T ™) kR8T, ETEAFEBHEINEEFEEERIN, XE
B T D R D HEEH const. #RGH D RAF DI,

3, t5 D B4 D1 (parameter-declaration-list) FIER, H4H “IEE T RXBHRE" K
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¥ T, ZREGHEH parameter-declaration-list (S AWHHNE > AEXK S, HKE5H D RE
D1.

4. IR D B Dilconstant-expression] KR, HMAH “THREM¥A” RAHF T, Z¥
‘H A constant-expression (FEEREA) Mg, AFBHD ¥ DI1.

5. &5, MRAENFEA&DL KER, MR “BRTRSIE” RALET, REHF DK
¥ D1,

HAGFRE, £ FEEASHERY:

int *f () ;

TR D Fihr B int 28RF0+f (O FH, BrLi D BH*D1I BN, P DIRT O,

HAT LA DEARET DI O KMERX, BEA4A2HD1 HEX. A, iR D RFH D)
O BIER, T4 DL SR, T DI ML FR -4 direct-declarator (B A4 FFEiiEiERLL,
TEFE B 2 BT — A direct-declarator) . BIL EFAIHE X T direct-declarator #3150
ETE direct-dectarator 15E X HAREAEESFER*. B, D REER* O, B AFD1 KB,
HfDIEST O,

MARNCLEE D1 &1 O, FULFE “iER TRENEH” (EXBE— “WHA
int KERUHEELD KRBT, REAT O RED.

=W, BIEEEED Sk -4 declarator-id, BT AEER FHAERE. XT—K, D1
SReRf, BTUUERGIN “BE T RAM R KLY T, EXEXRN “FHEHK. Blel—
A int BRIREFMERE”, REE {RAE D.

ST ERISE A, BAIETHE D 40— declarator-id. BAZERAAUE, THEETFEA
BAa]

int *E )

18 £ BB R —A “RHEERZHE. BE—MER int REHIETHIREC
HEE M. SREFE FENSEER

int* p.qd;

EAFEE AR B, *p M q. XXFEANFEM, THR in KEE. YR A
BI7F, D R*p, BTCIZRAHE T B3k “48R int KEOIRF ", 48 D H#emk p. AUl LEE A
BRI A AR p A—A> “4RIE int RRYEIIRETT.

LA SRS — T 8 A, T 00RE int 88, T D £ q. FrelBREXTH
BRI q B A —A it REERR.

BS, AT §10.1.2 PREM—AESIF T

double (*get_analysis_ptr{)) {const vector<Student_infox&);
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%1% 7 B B 5 A o LB E T
1. T: - double FH! D: (*get_analysis_ptr()) (const vector<Student_info>&)
2. T: - N const vector<Student_info>&Z 3. IRl —> double 3R ) oK

D: (*get_analysis_ptr())

3. T: —438 2 FETRIIRE D: *get_analysis_ptr()
4. T: —ARAS % 2 HETHM R BRI D: get_analysis_ptr()
5. T: —PRBIRFALE 2 DT RMRERITEH D: get_analysis_ptr

R, RSRITEHSR, get_analysis_ptr 2%, EHIREIE—A 48R BB
Fekt, XAV BCEH — 4284 const vector<Student_infox>& 283 H IR BIEAIFRE A double.
Z%f const vector<Student_info>&HI4HAT M@ T REX—A &I EREACEZZHE T,

G R, — B B AR A I A H S, KB SENEERE FEUT XA HO 1R A

declarator ;declarator-id (parameter-declaration-list)

EACH EERIBRATELE —MIEE R BN R EE R
A2 R

RTRAGFHRBEIEN C++I2F. B8R, RAANHRYHAT —HRE, —
ASRER B e T BT . BT — AR ESE s E— D8RR, Bt — 84k
ZB|FP MR RIOAED, A — SRR HRIER R R FRN R DAMEE T K.

7F Costh, HHBFRE THENESHRNTORR, XRET BT RN REAE
g, HRRH, FBRNRET — RN SR

AR A AR R (R AR SR R B BB A b, R PR PSR A e PR B
SRR RN BRIt B+ A EER ., REREROERRFEREE R — RS, #
IECE (RS AED. TR (RIS EFREIHEE T URERD. REURMSEbE GE
6. BIEMKED %, BE MU EORA, TURERE, HTUEFLHE. fiURE F
AT B A B AT — R, AT RITRIEAEA—T 5 C++ BRI AR,

A2.1 BRILER

Crt M C P& T B84 ARIERFLIOBERR, QIFRR RN FHRES. B
C++ I T R4 B X BSR4 L IEFBITHRF, BTl Croxt RS A RDR QA AT
SN0 N, TR IREE A AR SIAN Y B S AR 4R AE R STk

A211 EBR

BRI AR b R BAAR R R S RE RS =R ARNER S BERL.

short int int long int
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unsianed short int unsigned int unsigned long int

short int B] LA{# 5 24 short, long int W] LARI S 4 long., MIRALERPHF AL - HIEF,
BE 2, 3B R e ] AR AEER

FRBX L RER AT D R E A SE A B L B ER. EEA R E AR S R ALK
R, G- ARRFEERT SRR —FalE ERRENEE. Fa, shortin
& int 28T A — A M-32767~4+32767 (£ (2P-1)) TEEMME, T long int 25AIZ H]
LATEAE — A AA-2147483647~+2147483647 (= (2°1-1)) KIBHL.

B— PR S ER AR E — NN ERFSERRD 59 LR 5 BEERRIHT L
R 2 AR, n RAETREGEMSRETE. SHASHUEH, -1 EFSE
BRI N E 0 BESS5IE R LRSI NE o — K. 54 81 EHSER
AT DLRI R TR R 2R A R AR R RS, TTH R — SRR E — MM
WEXHERREERERR, BAEIIHNSRAITRE—HN. B THU LFAXSEESR, B
A= MRS RR AR R S R E L - R B (X — e AT SRR R R R
FRBEAFSN), BEEN, T SBAERA IFHNERANERME 2" YNA n E)
MESE 8. 16 32,

% 2877 ST B FO VIR P b A A S AR R O — JUAMNS R urMER A

FRHEEE R E X T — U size_t HO258, ERAT— M EFSEBKBAEL. size (KT
FIFEZEAMEERTUAAE RN R (AFEEA) PR ERRE LTRERH
<cstddef>F .

BRI R, — MR E R — AN R AR F AR, AT LA b — A RS,
E A AT SR E— A KA. TR R, SR HEBERERAFMNSH, A3 E—A4%
ZER, mMAR—18E.

R — B Ox 8% 0X FFk, MAXR—PDTARHENEYE, +dRBEEnER
A LA£0 & AaBbCcDdBeFf iX ¥ LU R 10 4~ “Bh{p#s”. mBX N HEL 0 LW H 0
EEaaERE x B X, BAXFEE—AN/HEIR0ES, ErEgk RS 01234567 A1
DA =il

FMFETUR 0. 1. Wl HE ., TUSHASRF/INEHHBA. EHERTMNE v 8
0l ESTEXENLHERHKEEE (unsigned long) HEER. MRAEBEEMN L v, iz
HREAEAERAHERSE LSS KEMEER, XBRT HEHMENRb. RN
F1, MeoZBERRENKEUHEERAELTSKENEER, SRR THERGWHTS
FMEERI KD

MR- -ABRAEBEBAE AN EEREENRAEXPRE, BAZENEERFRBERER
KASEEHFS, BEUEHRETRE—4 int BENEKME, mRERE, BEEERE—1
int KPR EERE, NREARTE, BWZENAPEETHREREFERAVEL
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unsigned 26588, ¥ int. unsigned. long M1 unsigned long FM 4 I FEHER] LA s 2 2 B{E K
R, MBEERAELRENEE K DrE, BAmFBREEZEEEE A int KEIFH
f, WRAAEE nt 8, HiEH4E—1" long BRI FEIE.

X EE PN ERER NN T AR SRR R G AN ER . AT FiEH
B, £ MREFPERNERR AR, FrouXusay b B — R A K. Ag7E
X BEHAVER XA BEBHEAT T AR B, RAEH A RHEIRE m A XA =) B -

A2.1.2 FHRHER

—MEHEER T EREARIRME. fREATREENRER. WL HBENE
et RAEA—DAURE. BB PEER EERRE, B4 ORFRER, RiBER
TR EE.

R REE A FER, BARFESERNESHES O #H.

HARNEER, T RNEERATERE true B fase, EIARMA/RER, BEHLER
5N, FEHRALHRET .

A21.3 FFFRR

F C++P, FRFRMERFLRE LR MRS, 55, BMNEAUEERREAAS
A ERE R

ERHARBEE R, FHERBETURS AR SERRLERSER. BRI R4
HIES, HERSHENEHAEFTRTURRHENEELHRTRITE A/, RN
ERHEAH PHERRLBRBEZ S H127 (& 27-1)),

BAh, C+PIEE —RTRAP TR, BRI BR—MHIREY, ATEEKRSR
f W Feh 2 2R R E I ER 2. AR GUE R IR 2R TR 280 B e R M —
LEFHIRA ., —BORH, REMERFEAN P RFERETIM LR AN AR, HER
EHiZ RSB HXTZRERNERR.

FAE— BRI BT IR, KRFE wehar t, TESED 16 1, TRARERR
AEY XESTHFED OBEPEEE TR TFERNEERTR. wchar_t K1Y 5 HAR R
KA B4 FIRAFREE . osh, RN R AT RAINRRE, —RERER
SRR ETR S REREMBIRR.

SR ZHHEER (Him ‘2’ FF) @FE I HRHSHERRNBENFR. F
% EA char K, M §A213 HNAEFTRIME TEMEHEUNEER. BIMRA
FiEH e VT EHERESBR Y BRI NXR. KESHOEFERRERT I MMKR,
LIRFANE TR - A ERER ‘2’ XER “SFEF a i RNMNEH". BAFFSERN
SR X RMARNELRIET S, FUER AT EFERERB TR0 . AW,
‘@’ +l R—FEF b, ‘a’ +1 WERAEARMRAFRT R REN. BT URIERZ,
S R B F PSR S > (B RN . FTR ‘3 +1 —E%T 4 BT —2%
T 4). - ' = '
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FHBRRR: —NFRHEEE, #in “Hello, world!”, R —X X8| 2GR —&
(BAH AL FR. ZRHPERMIERR const char*., HEBRSHAZIESIFERBE
BEMERINE—1 5T,

MR ANEN PR RS AMERE R, ER- 1PMEENEHFTIER. X—#
HAEE - NEE TR T R SEREEH @

A214 FEHETFE

EMERE, — P FHFEE—REH X RS SEHERN—PFHRRTH, M—NFERFB
HE—ERH W5 SERBRY—$FHFER. KB “—&" 7, BEIET XL
MR FTELSL, B —FRER . THIHRZEERNE I ERANERTFNRES T
FrpE&:

¢ ETFREER (REFFHIER) REDPHTEREST EHEUET), HUNMEHR
515 (ERAE5) BiEN L — RIS (Flar Vv’ BF “the \ "quotes\” ") BAFRR
XNE SAREANFET (BEFEFE) MEREE. THERRE, W] EEM
—F 3| SRE N E—REHL (F N D MARERERT M ERFEETTERE—T
FREEED.

® N TRA-NRFIFS, FAUERFALASHEEN—RML, N, X
RERRAEE R EEHEEREENTEN—A KL R RIBFRTT -

o N TEFFHEENENERADE RN, XERES THRBHTRER, &
A RX R, FEARBTFEEEFAN NN RSEMETREE. AT 85AM0H
HHIELSER AN SR, Cr+r RFHAVERE —NHST, IHEFRFETEUESHY
"What NPk For RS HER, ANERBP L HREEENHED RS,

o FHNEH —HAREHEH B0 FER: BE—T (o), KPHE (0, FEH
* (W), BE—-AEH (b)), BEHRT (0. # OD LEREE Ga). RIEASFEH
RATE, XS EElE R B 3RS A SRR A E R E IR .

o MAEMNEFERBERER-IMER, RoTLAx BE - ARHNEERERZ
REBEEA, BT RS A ES SR AR R, B, X201 WoEl R
TR 32 (SRR TRE 200 B/GEHIRRRE 40 YNNFER. BET
ASCIL ZHEMNEZTE D, ERERIRRERER RN EFITEEFANHE
BHEENMEFTZRTAEOE—HR) BER OEERZFT, SHNERMEN 0.

A22 EzH

C++H A =FhiE AR, 4354 float. double F long double 287, X =7 KA HI¥F
RN (EEHEE) #. TEANERIFEF, float REE double 57T G A AH B HHE
BE, T double %5 long double XML T fE HAHFENME. FEFENRAFENRK float
RE BBETEAE R DA (Ht413), EK double 2SEI AT H 1 long double RAITRE
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DREEE T EE. KB HREAEA float BT RS FHITE, A double 3
HERR T I ENZN.

FaEaR--NMERRMNFE, TUEREHE RSP RHFF NS MBS,
AEELLFFE L, 3.1 B—PREARA, MHEEE. NS DESMFET R L, BRI,
MAREE T L ENE. RENREESZ e X E EEETHNFS, UA AR ERFE.
R EHR T e E .

B, 312E5 F 31200000 BRI T, ER 31200000 P EEE, MAZ—T
FAMMAER. FE—AFIT, 00012 T RIFRTAE 1.2E-3, HOTLIFRE, 0.000012e+2 RFIFE

VB BERUVER T & double BB, MBERFHERE - NERE float KA, RLM
frEgREmmnL f FESRE FE%; WRRAEREC A long double £/, WEAFEREN
L1 ESEEL 5EAR.

A23 HEE®TAN

AV BEARNEE-MEHMEER, CHEERFNRERCER/RE. £ —1HER
ERRP RS AHER, BUEENE FRTESFERENHSLERR, NI fsH
ERAEREAR—AMEERARWMEZ A sizeof FEAWME. AFBRANDPARL TSR
B, FKuig. IEEFRESIH, WAL FERRGE. BN, 2R, RERARAERERT.

—AVEBRRART U RIEAE RS MBI . Plin, AR DR PETH
¥ (W §10.1.3), XFIHAE switch BA)IFEARE (A § AL, BEFEMHHBIHVIGBE (W
§A25) %.

A24 SRR

ENEN, FEENEERTRERRERRERMPERT, S aRBEFE . E£L
EENEN T, BNAARMRTREESER, MARERE. 55 RMERSHEBBTH
FRELT A G S AR TH RS N E RN E TR T EREERMNES K ER
A (R E R REMNER, TEFARHEREEPEEREMIFETR (REKMN
FE) RRFH#R.

B R T s, FHEER AW AR ER (BN, char BB FIER SRR~
AR HHSERR (B, ine 5B BME, HERERPHEE T VIBENTTS. RTLARE,
R G () FF 8538 — A char. signed char. unsigned char. short 8{# unsigned short 2B ) {H¥ ¥
B— A int R RIE, TR RAT R B unsigned int FAEHE . WA HFRE SH LT
§ A.2.5) HIESTH Ve R TR IR ERS R ER BT int BR, EFHEERRN
{%, & int. unsigned int. long 1 unsigned long iX 4P /5 BT ¥ #: . bool ARV IR
ok int 6%, T float BEIFH ¥R double FEY

M—ABER 2R R [ — ’?‘ﬁﬁ%@ﬁﬁ‘]ﬁﬁﬁﬁ_fﬁﬁif@ﬁﬁﬁﬁ@ﬁ%ﬁﬁ X TRk
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TSR {2 2R

I— PR BI SRR (i, long 2ED HEH—NRPRIZKE (B0, short 2884
By B AREIHEE L A— DM RKHEH SEAE R — PRI SRR EPERINE
BT 0 EARME, EXE o RBPRBRNTFREAE. A—MFEREE T
ORISR (I B R 2 0BG R A FEROR BB A BN - T SRR ARRR S I AR AR T B e i R A Rk
K&, FBARMNEBBINITAHE—IPEFEXRITH,

Fopt kA | W SR SR OB AT DU LA R R BNE . R ENMER 0. B4
BB AT R AE R, IR E. fA/RERMEHRF D H B AR AE . BN 1
TR F K 0.

—AMNERG O pIFEERIER (R §A23) TTUUEREK—TIRE .

(T 4o — bt BT LU B Y, void* R . — AR RAER BRI DB —TER
B s — R0 T BA R H . — /MM EMRE R RIS R I3e4TBUE 51 I T LA¥
e g — NS R AR B 10 S E S L AT ERIREXR VIR D LA R RRE
R HY -

BARRRISER, FNEEREGD, SESETURBRE, RalLlREFAE, BEA LR
M ERR Y, WADETFSREN, FUEEARBHEPERERGERIOKT LR AR,
B )5 25 R iR i T R A M ROR RS R E -

o NEE—MRAEKAESARE, BA%RBEERSKE, SRONESRESPART

B AN E RS AT HRNE.

o TN, MEA —MEEXKR unsigned long 268, AT R unsigned long 2KE,

o 5N, PEE—EIES R long int 28T 5 —4 & unsigned KA (HIERR T unsigned
long KT DUSMNOFTAE B SHKAL, FRHRIE LS. unsigned long S HETIRER
¥R % unsigned long 285, WAL RRH gE FRGHRFANA: A long int 2k R
NTEEA ST unsigned int KRMTEE, HALSE long int KRG, FRERMOKE
#hJ& unsigned int.

o T, tnRE—MEREKR long int 68, 4 EFE R long int 28R,

o M, FH MR CHE NS HBEEE int BB NERBHIER, HRAR int
KA,

i FE R R S 8 — 4551 A MEREFHASEE) short HMEE char

HBMER, FENERDEFERESEE AR int BEREEKPHRIBTHR.

A25 WEER
M2 sE 3 T — AR R RIE . SRR SR BRI AL E X IR E R E

enum enum-name {
enumeratcr[ , enumerator ] ...
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Ty .
enum-name ERRL, TLUETH —AFTE type-name BAUFEFH G FH enum-name
RRIFHE

enum-name T FIFE U] LUETE enumerator )R F b B4~ ME:

gnumerator:ldentifier[=consttant-expregsion]

Bk B8, TRIMEERWE N NE N TR TS 8. ol LUGH AR A Balthg
TN AR . RSRAIA R EL R R AR (W8 A2 1, ATulEdmiFidtE (A
§ A23) PRmMIFRAN. WRE - TEREHAMITRIE MR BNE, HREH
A B B A R RS

A26 B

A AE R — MR — AR A(EREX LA BB AN ZEA R A SRR IR
EF AR, XiPBREMERKER.

MBREFEHPEAMAFRBT PERBH, BAGRERSERBMTESRESH T HN
SEHAA, dbhE BEAES - 0. STHhEHSEREMREKERA. MBS5Xh
B BAEILE, 5 ERRHERNSHS EhREERSHILEER, 20EF —1TESHE
MUCEL, WHALRMER — PN EREA LR R RS HE,

SEASHBHILEEE N

o WHiRKILE (BEXBEL2HED BEEIEE.

o FLAMERFA R (NWSA24) BRMERNSEAENIE, thER Cr+AEERE

BB BB E RS ERBIM T B, 5 LA X A ESE e R (L
§122 # §12.5) BRAERNSERUMILECEL.
MEERIE—PEH 5L EATEENSHRILK, TXEHRD.

A3 FTiEN

C++IRE T C 1EBHFZIRNEESHE, 5 C LR, Cr+hlnTEBEAFER (N
A3 D) WHLE. BEFEEVHTUASEFANEEN - MEEFNSE. REREUR
EEANS N, BERAFREZEEFHMRAR. ft (WRRRAEHNIED REHGH,
FAEFREFREERN C++NRBERREIETEEMRNREES. ERTRITBHR—
FHERT Cr+RERBKRER EMEER.

B EERER—ME, SRR R T RERERR, ORI, WRBFEBR
HHRMNEE, BasRRSREERANE. TR, EEH AR TIREN R R
LR R —F IR RBRR (W § A2.4).
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Z{E (lvalue) FEHR ~TEERETHIXRR, FTULERE bk RERERFEREL
B LA R AR VR — M AEESER, §)RERER -ME, FEREABE
B— .

REZMEEFER NP ERAE BT WL — € #4046 4 2T |

&& HEMAEREEOY RN 20 T EERET ] .

I HE HEBRFEO R A 2 A 3R REIT v &

? . BREHMEEAFEADRELRRH P DT E . AR REEUNVERN? &

T A FOEA TV wRs: FEARERBITHHE. SREMTEARER
ME: mMBHIEEXBER—RBMYER, BaGRIEE—DEHE,

T HALRESE R, R T B RE AR GRT IRAESRILAS,
AR, GRIER N LA SRRSO 1T . WA RS S RETERELRUIB TR
PRAAL, (ERE P20 R 2k 3 P B 3% B ok 5 2 i A o SRR o

FABEASHE TRARSE A, 7F TEA HRGS, RIRBEEAEREEMT
A BT RIS AT T B8, JA BRI SRR AR R, EIPtRERNT
RE5%a1E. BMEIAFHHRARER. THXREEE 2 ERIARBN 1T &,
B THAREREN.

HIEH FIATREEERAYNE: FRFELHE HERFR

C::m CEPH m .
N:m 2 TEA N P m KR,

m 2 REH A B E T m.
x[y] x MEHHEy T LE. EH—TER.
XY xRy R LRE—EE.
X.y x BRIy RRA. WEx BEAMENEREREE S — M-
f Cargs) AR, 8 args fTEABE (F5R0.
X+t A x —. R x YR E-
X-- M « H—. LR x BIFHEE.

X g4t x A¥ESI . ER x BEEY %, TR-1MEE.
&x TR x WMkt . AR DES.

X HEX. XEN—TER, x BARHFRBBEAN.
X i, P x A0, Mix MEHE, FUHE.

~% x MY . x iR PERERNE.

X B x. SRR EREFAEE.

X WA x. EREREMEENEE.

sizeofie) Fixd e FHOTH, BT size_t BRME.
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sizeof(T) THRRIMHRESHAENER, 1 size_t 2RI,

Tiargs) H args EXCRME— T XM R.

new T A=A T RN RN FHHITRIATIG.

new T (args) AT RN RAFIHFA args 2RATETHG.

new T[n] H—A8BE 0 TR EMEE ST RARFTEHTINATIE .

delete p B p RmRX %S A EmR .

delete [ | p B p s R B S HBIAFEEAE.

Xty xﬁymﬁﬁ

Xty x5y M. BEFEPRAERSEEY. WHREAFRRELENFEUNESEARIE
p Ll Vs I

s s

X+y ﬁﬂﬂiﬂi/\ﬁéﬁfﬁﬁ%ﬁfﬁ: ﬂﬂ'ﬁﬁ‘j‘ X ’3 y E"Jﬁ] ﬁﬂ% E*A?E‘ﬁ TﬁI y A
By, MR EE. EiEeriEm x Bt R y LK

X-¥y MR MEERTREE, BARFxEy HE. R x My #2%EE, RERF
’i‘f'é‘ﬁﬂ'?hiffﬁzrﬁ]ﬁﬂﬂﬁm —*-‘ﬁ'[%—"i\m:ﬁ

K>y jﬂ]% xfy ﬁﬂ%ﬁﬁ%ﬂ FAI X EE y fir; v E‘lﬁ%—f‘r\#ﬁﬁﬁ fm% K E
—ANi, Ao M x B BAE Rt y P REAEHE x-

X<y MR fy FEBHERY, TR EBy L y DR —PERBN. MR E
— it ﬁﬁ{&ﬂ}f Eﬁﬁﬁ?tﬂ@ x HIHFR[FIEE x.

xﬂ@y } .iﬁ — A RE R, ﬁTﬁ%?ﬁ%ﬁﬁﬁ
RRZEF (<, » <=, f==) RAENFHNEL.
M x Ay R, ﬂJQMEﬁﬁﬁﬁ ¢ﬁiiﬁ£

o=y T R AR, BRx 5y RERE.
X l=y AR, B% 5 5 y RETHE.

&y 'ﬁ¥¢wm%ﬁ%ﬁ %ﬁ%ﬁgﬂJﬂﬁﬁ
RAA itlﬁ I I A 2%t y: ﬂﬁﬁ‘ﬁ
Xily #ﬁfl\%iﬂq{ﬁ ﬁﬂ‘%%ﬁ:‘ x Hl Y q"i,bﬁ_'AJkJE
L%ﬁ: J’Jﬁﬂ*]ﬁﬁ?.l‘"ﬁ"ﬁ HITHE. -
X=y 2y BIERES . ’?-._EE X Jiﬂ‘fr.‘[ﬁf’ﬁjh%%
X op= X BEORMEEET. Sthfx=xopy TERXE, op B—PHEFZEEF, HUERE -

ﬁﬁirﬁ%ﬁﬁi@ﬁ?—}
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x7yliy2 MR xRE, WKy, FREK 2.
yl My FHA NS0 EHE.
yl Rl y2 B [H—RBMELAAKEFTER.
mE y1 W y2 FREHE, FaRERE TEH.
BEFRLHESH.

throw X i x FE ELEOR— PR

x B RIcE T M- aRERR EE R

X,y - et x #ATHHE ., TSRO HBEEN y #7HE. REERE y MEFDER.

A31 BEARF

C++ W BRI ZEAATUMER. BT throw BREH. BREEHEN. SEZHT, H
BE4&MBEEN (7 BER TREFER, HOMEEREMLIEER. 7£§ 1124 BENE
bt e X — P EEEEEA .

++l-FRIEE AR E RS+~ HREZRERAR, ++--FREEFEE N
BHHE - MREANGSE. ERER, FE++/-FHRSHFRINRLNIFE:

¢lags Mamber
public:
Mumber operator+s (int) { /% EREE =/ 1
Number operator--{int) { /* K%tk */ 1}
b

ENAMNERSEAREZEFNRSSHAE, BASEFEY AT osweam A%
% istream ZEAIXI & EASEBEIT -SRI IRE, 7 §B2S5 BREMARAREIERBNER
5.

A4 BN

AL EMHREES 8, Cr+oR oA, REAME). £ —2EN L TR,
75 80 FE A AT AT B b B A R L R EH, (HRTTNFAREEREXEMER. M8
R NIRRT E B, ARSARRERA TS TA.

BT -Eah, — AR R R R A F R e N NIRRT . XA
HREH. EBIEE. goto iBE1]. break i&A)H continve B FIIT, EAFAXREZITRELHE
4 try A throw HR)EE.

EATUUEEBHNERBE. £—NEANTESE— T EERSENZEANRE.
KEGHBEOH UG SER—IRERFS CERLU{(FH, LSRR,
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: BEN): ERMITHHERFLAER. :
e; RERIER); AduEREANERF~ERIER.
{} BRI IR TR ).
ERENMBEHITHAHER RGBS Z i —HRFE .
if (&HRER) EAI
S FHRRGETHE, WRERIERITED) 1.
il (FfERIEAD HEA) Lelse FBH]2
St & AREAMITHE, MBAERPTED L BHRTERD 2. 80
else X ER HE R TR if XEFULE.
while (FFRIEI) EH
St EEGRIER, MRAYERPBATER, REERIRKEE. RBL&H
FiRANHE, RERPITEAHERRER; R EMREAABERBIMTER.
do #EH) while (FAELREXAD
SHATEUFNREMAZRER., FERTEARNAELGREL, BRFH
for (WHELEREERIER: KA BH
FEFEFR A OV R3AT — WA E ], RRIRRAHRER . MBRFLHE,
M&HFATEAEHHEREER. EEUREGRER ., {TERHTRRER,
BRI &HEEMEAER.
switch (RIER) BH
e EFFAER S, switch BHD MERJLE B R - REAERERRINEAIR,
FERE TR EN

case valile:

X value BAIR— I BEXRHWFEERELIA (R§A23). 5,
FHRX B el gE B

default:

1BJ2AE switch BRI P R AEHE— K.
AT —4 switch FE)EHE, SR ERR, AEHEBIERAARIELE
WIRREEAL . MR ERRARE, BFREBE defalt: 78, WRET
default: ¥, BLSLEEA switch BRI PITF — Mg RIZEMIT.
B case B RIS, FUNBEESRRASBAETES, BRaER
R P ST A AR B 1A BB A, — R EBA break BHHERERERIIZE —T
SR AER)EBEH switch &R,

break; B ZE R BT EERY while TRER. for 5FF . do FEFFENAE switch IB1].
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Krik A

continue;

goto FRAE;

BEA —A for fEFAGA). while TRIABRIEE —4 do MEINERIMT 414
# (HREFARREERETD.

HEAMMEREEEHARE S PIER . goto RN Bis 2 - PMFE,
R—NERE SR ST 5 HAAEAER N2 F A5 ER
il FEMEARREEREGENE N RE, XEWRE A DMEHZEM
— ARSI EEBEEIAE. ER, XMBEAMESRITN — A ERBIWHL.

bry {iEA] catch (B¥-1) {[iBhj-1)
jcatch (BE-2) {#EA-21) ...

FPATE AP BN, XEEATRSTE - IREES, ZRYHEM4H
—AEREEAN catch THKEAE. WREFEGP=ENRFHESEA
catch ‘FAJHIS ¥-n KRLK, BLEFBETIZ catch TAHHIER-n X
MRXARE. EXE, RN EREESSEAFHERRNAEE
ERSERAN—MRERA,

R catch FAEIRE catch ¢ ... ) WER, B2zTaPMBERRAXRLE
A HA A LENRE .

WRAFM—4 catch BAIMESREEFLE, FAZREHABRESEET
% try B BIEN B — vy Bt MREE HAD ry HEEE uy B, BFH
g

throw kT AR ER HRE F SIS EEWATH ry SPAHILECH catch F

f]. XA FER R E R4 carch FAPRAEZFRE . WRES
B try BRE A VLECHT catch FH], BFH#EE L.

REEEREMMS, —BRE-RETE, REET T REHRF
HATARE.



k% B
btk —

PR C+ B — N EE# . EEAPIWHEHSES, RIVEHIMNEESHE T —&4
FIRM TSR C++ R, AEHEINGE TR IR RREERMERNIIRE, HANEH T —Lam
WAAMER LR, TEE W8T & AR EDH 2K, KR {IHH STHhEE
HAT T AR R .

— BRI, PREETE A FEE std BE X THAMNAT . fUEHRHEE R B, &
TRFER B BT I L stdBr sl A using AR EZRBFTAEFEH. AEARMRE, Bl
HRETIXAETE. fi, — MRS S K cout FIBRATT AR std::cout FYFER .

FERFHTHBERNASHEL TENAE:

n — AT UFRATEBUENT B A RER
t -4 T ERIFE
s AR
cp — AR U FER S RN F AR AR T LENIEE
c — AP
p — AR AR, B R —NRBEARER B F T LI R R B E
0s — AR
is — /g N
strm  —MMEAREGE —T
b AFEHS S IR R
e —MERES (FENVE) L3S
d — e B R R
it — RN ICE FIE R
B.1 -4t

istream J5. ostream 2. ifstream & ofstream HFIXT R R RENESFIH, 4L
FHEE R AR — - BN S 5 — MRS X R IR B A el B i sH R
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REpEE — AR E S B RTCHARS — R, W HEET — 8 EH AT AT
e BT (S

2Rl

#include<iostreams> BB T ¥\ -5 HH IS HIAE B 1E .

cout

Cerr

clog SR (cout) MEHRE (cerr, clog) HHXBER ostream 28R
8. BRIANER T, ¥ 3 cout M clog Ml S a7 Sk, okt 3
cerr KA SELEN.

cin — A SR AR R BRI istream 2RI B

5y

is>>t B EFED, Mis PIEBR—AMET t. AT is BAFEE— ATl

Mt SEREMNER, ERAFEERNEE. AEHREMA
Bk By RR, ZE@A isclearOR 2 W is —HATRECRE.
FEFE S N Crr HFRBMEFRRAE LT >MAEHE, EREX
{9 I o i R P oh S ORI A RS i TS

os<<t DL Bt FRRARCERARR, 1B HEERHHR os . HRE
th 3 Cor BB RIKEVIFRF R R X T <2 H ¥ ERNEEHNH
sk 4 MR b RS A AT s AT .

is.get(c) Mis MIARPERT - (BEFETSR) Bk &R,

is.unget() B S — WA — MR RE H — DR e . ZERAITEA B AR

R, IR -MERNT, REREERE AR
ZRRERARE (FAEETHREPITREREHEEZTR), £
FHEEE R ZES . unget BB R AEBUY B —IKERUERAE
EAZ (iterator)
#include<iterator> 75 BH T % A B ol I B U8
istream iterator<T> in{is);
30 in 52 50— A REAC 2R, RTUUR T g AR is SHEEER T RAUAGE.
ostream_iterator<T> out(os,const char® sep="");
30 out LR — M HHEICE, TR TERAMBH os P T KA
fi{E. EHHETEZERD A sep FRET. RAERT, 7
% sep B — M EHE, AdETUEEEAER MEREER (L
§102) BE-NMRAEAIUSZHERPFHARANBEH

AR
#include<fstream> % — A5 30 RBERIHUE - 1 REL



HpE—-N 329

ifstream 1s(cp);

ofstream os(cp)

i ol {1 R 2

#Anclude<ios>

os.width{)
os.width{(n)

os.precision()

os.precision(n)

SN

#nclude<iomanip>

‘ os<<end)
os<<flush

os<<setprecision(n)

os<<setw(n)
Wik CHE R
strm. bad()

strrn. clear()

‘ strm.eof(
strm.fail(}

‘ strm. good()

EXT is, HFIRCEED cp 2EEE I TARPSBENEE LR
F{EHF) B3 L. ifstream 2KPEA B istream 74,
EXT os, HIPTEER cp SHIFERIHF L. ofstream HKIRLEH

ostream 5.

ST streamsize 2B, IXB—/MER B HIEEY, BT ARET—
NS I B K

R [A]-—-A™ streamsize KRERME, FrRE os MXBEHNMWHNFTHREE. W
BEEHLE o 2805, KEHHEENTEERREN 0. BIHARNE—
REHASRBIRAOEE b, SHERE RN SREER 0,

B[F—A streamsize REMIE, RrE os HKXBBHHRXMWE. 1
RREEAH n 28 SIEEBRMRERER o A0FE. £TRuEH
7 R TELRE 0 L1 A e MR A S e =L

I T 8% endl UAAFIEHIRF, endl EHIIFA oswream> 5B,
HH LHTE H FRIFS os REXFPIHMBIS MK .
RIE 5 os XEERIRAIZE MK .

A B1ZH0T os.precision(n)#l os.width(n) .

B [B] A R 2R B HE, ARE N sum B —IXRER SR AL
pogiaE e N

FE—PERAREZGEE stm, #F2 TUEXFRH. REE stm
S MY ios;:failure T3 -

BE—AFHREMAME, Rornsm BHFCEE T XHEEL.

iR A — AR, BRERIT stem BRI —IREER & B 9 IE
14 o) Bk RGEEZ ) W AR T R

R Bl — i R REE, FRFRHT strm FBIT—RERF RS B

B2 ARHBFAERKSE

KR T RN AR R, QA vector f ist, XEEAE map, 54
‘ stimg . P2 BIER G R M SRR TR O . AT 500 & R AR LA 1R
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fit% B

e, WA Rl E R R RO RERITAE,

MR EH A NES, B RIINZER 207 FF00EER vector. FRHRETRE
BE - PERKEE —PMRTHEARENRIL TR, MANNRERFSNOR BT ZER
E, MERTERNZE BAEH list 7728, B4 list RARAT XL HRF IR T LARBEEE vector KE

TP SR MR
B.2.1 HENEEERE

P 3885 suing KERA T mMED:

container<T>:-1terator

—H5 container<T>REXIKLSACRRIRL, ZREBFRFH W LL
PR B EE AR P R

container<T>::const_iterator — 5 container<T>FELHIIECEEREY, ZABRFIXTZ HEE

FISR L (MARBERIRIBHD FHRETEARPHE.

container<T>:reverse_iterator

container<T>::const_reverse iterator

container<T=>:51ze_type
container<T>:value_type

c.begin()
c.end()

c.rbegin()
¢.rend()

container<T> c;

container<T> c2(c);

c=c2

c.size(}

c.empty()

— b B Sk ¥ R RIS U 1 5 B8 0 Y o R KR A R

—HMERFSEERE, CEBKX, WURRKRTRATIARE.
AT MU R IR,

MEABRTEECENE, NRT—MER B ICEKEN
B AERETERT — PN TEREAR. XB TR
R[AEERERE ¢ 2830 const_iterator 288Y, HATHER ¢ A}
7 iterator KA, MR Fc BTFETHFR,

HAEERBEF R ¢ ZRFHTENSASE EAE
2% 5% ] const_reverse iterator R R B F R ¢ FHW
reverse_iterator 258, HFRBM c R/ E T HERBE.
SEX ¢ H—PFRIBE, ErHE csizeQRIEA 0.

Y 2 —ESR, MHS 2 BEREANET c BRIUK
M o2 BRI — AT EME ¢ PHETER—IEM.
2 AP TR cARDP(FEHECAFJPHANM TR,
HIRM] ¢ tEAEE-

c BRDILENTE.

e ¢ A%, MEREIEME, TFUEREEE.

¢.clear() HE c B, 5 cerase(c.begin(),c.end)) EHHEHIER. TERE



AA—L 331

B.22 |nEEaRaviRE

Pirses, o BREKAENR 0. ZFHBORE] void K1Y,

B Tt FES A R ERRELS, siing BEEBTEES (BT vector # list 55

8 SR NI HHRIE:
container<T> c{n,t);
container<l'> ¢(b.e);
c.insert(it,t)

c.insert(it,n,t)
c.ansert{it,b.e)

¢c.errase(ir)
c.erase(b.e)

c.assign(b.,e)
c.front()

¢.back()

¢.push_back(t)

c.pup_back()

EX e cHAE PR, BHOREAR N -PES.
B3 ¢ HRTEHHT IR, PIHAZE c ABHER b, e BITE
HRBFREFFATRREE,

7F ¢ A% i FIIg B EIEA— T LE. R B—1F
2R string KA R, MLAERTRIZRE (HEFHEZIH
AR E A ERE) LUS, ZETHEM o B8% (B string 24T
%) M EREBESKRN. &, ¥T vector M string. MR it
AR MM T EE R ERE, X—RAETREMEE. FHH
BRMFEAREEA t F—AE4, BE—MERFHRACEN
A, B AERNEAREEA (1 a0 DR, RERE void
AR, FEMBNEA B ARATEN b M e BIEICERRT
WE RSP A T E, REERE void 8. HP b e HA
WA BEFR ) ¢ PHITCE .

RS ¢ 2288k it 3MIICE, BB c AR PbeEENKIT
. ZREFFEIRAEHBTENSRB LN B c 21
RBEWE string AR, WALTHMRRAERFTERT ¢ F
TERMEICISER KA, BBORE— M PRk TO# A T AR A L
AR R, MEBERNRAEE ¢ ABRMFRILERE, &
TR 1R T e & 1R 1.

SR AR b b e FE T I AR ¢ BES c ARBEH TR WA &
BEEN c ARYTEN—ASIH. WH ¢ &2 - MNEARMNZE

YERIAT A A & -
BRI ¢ ARKTEN I, HR c B—MEEHIHR
Y997 R E X

Lt B—AE A ¢ REERER, SR EH c BB L,
218 void 2R .
Woc BRI R, KE void R, WFE c R—NEHH,
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& B

inserter(c,it)

back_inserter(c)

MZERAERIT AR B E X .

SR E— AN RS, 7E it SRR RN TR c FRIEA
FHITTE. ZHRBTE <terator> P & X

B E 4 R 88, W EUET A c.push_back BREK ) c A 3%
RKEMA—ITHRTE. ZREE<terator>F ¥ 5E X .

B2.3 HABISERIRIE
TEMX SR R R B R0, RARHR AR BT T ERRIE.

¢[n]

c.push_front(t)

c.pop_front()

front_inserter(c)

B.24 XEXSEREVRIE

— P EM c ZRHBE o P HERNTIH, ZESKNLTERFE T
LE. MR cE2—PHFE, BAZSHBE—ITEE, TR
TR, R o BEGE, BAZREAABEIEEE LD
TR . ZRIEXEX vector 1 string 2RI R B .

7E ¢ ISR t — DR, ¢ ABBTR /MG RN 1.2 9] void
KA, ZFEikA T string F vector BITHR TR .

B c ZROETE. BE void 288, R ¢ B— P THAERE,
NZEF T HERE X R A st BRI RA A

IR | A IR A28, BT LUESL IR A c.push_front BREUE ¢ AHER)
BT EB AN TR, ZBRBTE<iterator># E N .

FBABFERURRE HARPHAE, CRETHRHAFZTHTCER. BRTES
B.2.1 FIHH— R BB EELIS, KRBT RA T i A BR1E:
container<T>:key_type Za3RHBA P XKEFFEFKAMBEN VRV TE,

container<T> c(cmp);

container c(b,e,cmp);

cansert(b,e)

c.erase(it)
c.erase(b,e)
c.erase(k)
c.find(k)

A S AN value_type REIAE V, TR pair<const K,V>.
e BX —ATRHKRBEESR, FRAMEER cmp KARER+
FITTEAF.

e BX R —ARERARE, HERSE b e AEMTERINN
FRBATIEN, FREERER cmp K HERP TR
M c ARPIEAERB DN e FERFLEFF. T map 538,
SRR A BEAIL c PAFERRERTE.

M e AR ER  RARBIEMETTE. RIE void KA,

Moe BhREDe)EERTE. &R void M.

Mo BB HHEHREREN kMTE. EEMERATENE.

B EREST k FRRTEEAE. nRAEEXHENTE,
% ERHE E] c.end()o
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B.2.5 kfteE

FRYEFEZER R F B Tk B RSB L A SR G B i ORGSR B TR T & W)
R, KU TERSERREEPRLE, ERBEARGRAEHETHRITE.
2R B AR ) B R 0 I R R B R A 88 o R TRl 28R g —MEF I E PP 2RI
B EH R TR ZZERE A B M B ek ® /B e XK.
® WHIIEIRE, WA A RMF RN AE, BRIE—TEEIER
FKE, FRpemEd RN — A ERIT M HERE. #Ii0: ostream-iterator 282E—
AN IEICER, I copy BEERA MHEABENREMB=1ZH.
O RAZRE, WUAZERBNFEBHE AR, SKIDE— TR, EWHEET
—ANTEEZ A LR EN LT REITER A ERE. FW: isweam-iterator 3842
— AN A%, FKEY copy REERA —MRHEARENERRTAN S,
o EFEME, ATLUET RN R F R EANAR, BRI TRETAS
KE, AU RERRERY I —MEREBHERRR, AT LEREN ZuR
BT TR E®RIE. Fil: replace BB AMTRIEBREAZE.
o W HEfRes . FILUECL kSRR i CEERT UM Ry LUS PRt 38 AN A,
sk Al LRT B BB — AN T &, Hitm: list 1 map 2ALR 0 #EAEE, E1AY reverse
R M ERH— RS RBEAZE
® WAL, oTLUEARTE s T RN RERV HBFPHENTE. FIR:
vector, string Z5H0 C+ B Hr iy S0 20 A7 2 FFBEALUT 1351028 . sort iR BB K LABEHL VI [F1&
RBENBE.
FitE Ao BRI B0 R KT R AR S A0 /E . RIS AR BRI I R BRA1E.
— A AR E] UL B JLMk R RE R A, Bl in— A R HEE R AR R R — i iR R
HAEICRR, B AE RN R — SRR, TS — RN AR R A — X
kAL EE BRI, AR B — A A DURROE I R E D S BB AR T L LARENL U R R4S E R B 3.
ostream_iterator 2SI (& ik FE 38, BT BLIZKA 3t & 7] CUB 7R ER B AL — P R IR AR ES
BB ET .
B A B B AT S T RIRRAE:
++p
p++ ik p SERARPH T —AIEE. REE p I —MEMEERE: pr+BRIEEE p
M _E— A ER— B

*p p FFRMTE. T HHEfRE, p REERt=-EERNERER. M
H p B8 —AFREINGE R BELLER A — R X THEAERE, *p AL
B S B T E 00, T p FEIELAFE R p MIHERFTEEHRER. X
T A AR AR, *p ER—45IH, %5IHBE p BRKESTH
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MR B

p==p2
pl=p2

B, REpfHEMTERLHFE pR—HFH.
R p HT P2 RER—NRME; SUWER—MRE.
WH p A%F p2 AAER—PEME: TUER—IMEHE-

BR T i KA A8 LASM A A SR AR KF T I M RAF

p-=Xx

0T (*p) x

T % A3 -5 BE LYY iRl AU L S0 B B — RuBRAE:

P
p_...

p BE—, BEAERPLUARBECERH AR, —p EERERRES

) p EEAALE: p--BlE p RIHER MR,

B ALY )i fUES IR LB JE LT IR RUERAE, 3T T2

p+n

Il+p
p-ll
p2-p

pin]
p<p2

p<=p2
p>p2
p>=p2

MR =0, WAGRER—NERA p IEAREHEE o MOEMKEASE. R
fFp R TERERELT -1 ALE, PLAEREREFEL. W& n<0,
BALERR—IER p IBTHEIES n TR FIEEE, BRIE p+o ATTRTTHE
HEBMEEZA, FUHZERERTE N

LT T pan BR1E.

ST p+ (0 $21E.

BEE % p2 5p#EAFA— 1 EEPHTcENHBEFEEX. DR p2>=p. H2
Bl [p.p2) B B ANEESN . ENEREp2,p)Z B CEANREHER Y. &1
BE pudiff_t 288 (K §10.1.4).

EHHT* (p+nds

N p b5 p2 FHIE MR —ARHHTE, HHp IBAKNTEE p2 BRNTLEZ
B, BEARNERE, FRAR. mFp M p2 ARBHE BTG
%=, WiZEFREREFEN.

BT (pep2) 1) (p==p2).

EMT plap.

FNT p2<=p-

B.2.6 @& (vector)

FE (vector) XRELBITHENESEN, BREFRRRTENEE, W R
RS, BT HEAMREALNASEE (L§B21) MESERMERE (RiB22) B
4h, MEEGEMT mHERE:

#include<vector> 8T vector 28K HAH I HIPRIE,

v.reserve{n)

v.resize(n)

BvEFSENE, v TS AREEEMEFNANTFERE
REE T &b n o E-
BHvEHFIEANT, FZRITUETF o MEE. ZREFERAER v



AR 335

B2.7 3% (list)

&

DRI TR ADERFE AR RERBTRIAE 0 Tk, WRFRIES
KAHERRZE A, AL HARKTREBMER. RFEFHR D
tESRER, BB TR FEEENSL (O §9.5).

R (ist) BRPESEAEN, REERRETER, WEERNIIR, FHXF
X & (5 vector AR, vector X REREALYTRIEMRE ). BT WHATRETAH MERE
FOMFEABSGEEE (W §B.2.1 7 §B.2.2) BUAh, st FEIEEKF T iRy {k:

#Anclude<list>
1.splice(it,12)

Lsplice(it, 12,12}
1.splice(it,12,b.e)

|.remove(t)
L.remove_1f(p}

l.sort{cmp)
1.sort()

AT list KA ERHELE.

112 ARG TCERBAZNL P i TR ENE, FFHEHME 12 TR
T E . FEES I M ERARBUE 12 KA HE AR, &k
WS, LeizeQS T B3 1 #0112 5K/ 250, MK 12 BiXAZER 0.
iZpa ¥R Al void F8%Y,

21 F IR T ENMENERN 12 B 2 EmRcE, BEbe)
T MBI EST S, RIEM 12 DIEAERR CERIRR . it2 FriER BT
%, E&EbEENTERLMAE R P. EZBREFFHTEEREXT
EREARS I HEFLR. K[E void BEL,

MRS T HTE, HENRFES p A AERTE.
iR 9] void JEHE,

it 1 PR TTERTHT . < BERASEP R MET cmp HOH
TLEIFAT LR

B.2.8 ZRIE (string)

string FSRGEAT KR BB, FEIRH— S iR R EERV B A R P BT —
FR, B string BHEAREFHAER, BREEMIFENEIIDRASERE (R §B2]
1 §B.22), FATUMAEREEEREE OLEB3) T BRiLZ S, swing FEEZH FEY

BRAE:

#inchide<string>
string s(cp);

08<<5
15528

AR string 28 BAH K RIERAE

s SE Y- string B R, HIECHHALK cp FITERFEA SRR —
AR

B s PETFEAAE P os P, REPlI—-F5 M os BIF1H.

Mois iR — RS s o, W s PEFREAE. BE—DNER is B
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P& B

getline(is,s)

S+=52
5+82
s relop s2

g.substr{n,n2)

s.C_str{)

s.data()
s.copy(cp.n)

B.29 XJ (pain

5IH. s TRHWHAZOFERF (BRI, SIRTNRITR) KEBHF.
MBAM is TER—ITEF ABBRTH). FHERXITER (BiFEH
77 RED s, WG s PERBANE. RBE—ER is K5 HE.
8 82 FATERINE s FRTBREAKRE, HEE B s #51H.
BE—A s FREE 2 PRBEEGHOE.

BE—AHRE, BREPMERBIERTHNE. swing BB X THEM
FXBRIEEFNERIEEL: <. <= >, >=, ==#ll=. WRHENMEL B
REBMEHREB N TETHE, BAXHE N ZHRLERNR BHE.
MR —AFFREBNRRE N N FHFRREBMNROFE— 55, B
ABRNENAHFRREANER DT ERAOBENEFRLERGR. T,
BXRAIXNERHE T EFRPE I PHENFFREITICRE R,
R E— PR EAFERANS, ZNRPHFRER s HRZPHE o B I
GHE n2 NP IR n>ssize(), BAZRBAITRHAREN . W
R nan2 s SEM s.sizeQE KX, MARMREBIH s R M n LR
B G — T F AR AR RN R

R —MER — N EF RSB AEAR Y ERE, ZBHAPES s
FERIZRFR— DB EN s BT T — M EF BRI R REIRAZ
i, EBH-EFEETHEPR.

5 c_str BEEENL, AL ERBIHROBEFRLEZFAFER.

WA s FEFIEN n MEF (AEBELSRE), BREWEE] cp 1B MAIFR
B . P %R B R S AARIE cp 18 M B F RSO E BAOS
fEfE n AR

pair<K, V>R REilH— K KBMES —4 vV HRHEARNX . pair<K V>F3FF

LU 3R1E.
#Anclude<utility>
x.first
x.second

pair<K,V> x(k,v);

make_pair(k.v)

P pair 25 MR #BRE.

— AKX B pair KX RFE—DITE.

x JHE AT E.

€ x B —NFRR, EAh— K RBMEk A— v ER
RUME v 20, BTLl xfirst BH K X8, M xsecond B V EH. &
B, ATUXMEBEREAHAER A, RUAEEETRERHEE,
AR — B pair<K, V>XX &, HHREE kM v B oH. EF
XA R B B EAE k1 v (25,
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B.2.10 (map)

map FABHBIESTENFR, REMEATTEPIREEA . ERREEADHE pair
RENHBI LR (2. B X, IPMNEEENTE. BFRAR RS, 4 map
LKA RHEMEFEE 5 const K FAH B FHRKK v HBENE. Hik, BHEPOERE
FERLIBE, HEETEHNE. RTHEHIM2HMEFRRE (B EB21D) MBREHE
FAFERRIE (K §B.24) LA, BIHESE T 3ERE:

#include<map> F5 B map 26 BARR FIER1E.

map<K,V,P> m{cmp), 8 m X REE, 7 LUBIXBEMFES const K R
RIBERRCRERY vV HEIRME, ERXBEBAETRIFER P
SR cmp HIWTRIEEFTE.

m(k] A —A m bl k EZINTEN . NRE o PEFE

ZuE, BaiztEBrm m PEA—MEVIRLT V BE0
FTLE (A §9.5). FAEZEE mk]MEHETTAES B MEE m
FINA, Fitlm BFig—PMHEE.

m.insert(make_pair(k,v)) £ m T k M EBEA v H. WRER k BRAOMNED
ZaH—MEFEE, BAHNHESTSHEHRE. RE—1T
pair<map<K,V>iterator,bool>ZS BRI XY, XX KB T ITHE
Bigm k BRI TENSIE, XN HE NP TRE—
AFIREME, BERRRATE — A EHLEHEEAES. R,
make_pair B8 E R —1 pair<K,V>%, FERAE insert iR T
{5 XA~ % 4 B ) B B AN pair<const K, V>R HIHIXT

m.find(k) iR A — e Sk FR T B RS AR M EX T EN A,
4 ZEBEEE] m.end().
it 7E it I AL BETE [ (I B 4 B — ™ pair<const K, V>3], X346

i SRLEE MY, Bk, it->first fAREE, BH const K A,
T it->second {LR B R HK{E, BE Vv EH,

B3 ¥

FRAERE D RO TR 2 A0, X B i I R B R R E FE T L B B &
FI R3S i B R E R S P AR AL SR B S AESE P R EIBR R paircconst K,V
ERENR A K RIAEEE, BrUITEX X & A 28 B A R B Sl A

KEG AT R L B AR G S R BRI R, E— PSSR R PPN
i, BoAREREFFINATREERN —LE. BTHHNEHORERE, HBHEE
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kFr# B

FRFE<algorithms L3R 5E X,

#include<algorithm:>
accumulate(b,e,t)

accumulate(b,e.t,f)

binary_search(b,e,t)

copy(b.e.d)

equal(b,e,b2)
equal(b,e,b2,p)

fill{b,e,t)
find(b,e.t)
find_if(b.e,p)

B HAEENFY,

fE<numeric> 3L AP E L. ER—TIGE AR obf, X IEETHR
5+ BEHEANRBFE. 3T [be)ia BN MEMEANERE i
it ® obj=obj+*it BE obj=f(obj, *it), BEHTHE—MHERET
accumulate PREVIE—FIE B . &R E obj MR —1TEH.
R, BA+TREHES, BTLIAIfER accumulate B¥RIE —Fi
VA BERTIE Cor H W RIERRREITIRE. B, FATAILLA
accumulate HECEEE AR PRFTFERFR.
BRI AE, o EREFEET B IE A4
b¥eRFERRFIIFR.

3T B A RER b M e REHNFFFRNERBB BIFEST, BiF
HEBEHENRS JEE. ZREABEEERERSTE BT
FEEHEERNE. BER—MENERESRTREEE 1T
.

EE— P RERMNE, RAmNFFIPRcERTHE, £—1
IFHI B AL b Bl e fg; BT FHRMIFAIES b2 57
MR ENESE —NFANERN—ANTF . 203847 HI BT8R E S
RAXEFp MERBEEERLEp 28, WA==XEH

R AERRE b e FERNFFINERA 1. BE void KA,

BB -~ NEARE, HRE—PNFFhER I ENTE, REEE
— R EREL p REAHTR (WRERPRWE T pFEAS
NS, ZFFBmAERE b e €. WRBEHHAFHR
TN e.

lexicographical_compare(b,e,b2,e2)

lexicographical_compare(b,e,b2,e2.p)

BBl — MR BB EE, Roibe)fFEmFIIRE DT b2,e2) 5
EHIFS), ERTTERICBEN I RERRXRTT p. WRBRRTEA
Rt p 28, MWHKEMFHTHER. R F5ES—F5
MR —#4a,. BANRRXTRFFHRFESE A &, R4
R R —S AAEFRTRAETILRUARHER. b, e, b2 Hl e2
VA RMNENSE.



WwRE— 339

max(t1,i2)
min(t1,c2)

max_element(b,e)

min_element(bh.e)

partition(b.e,p)
stable_partition(b,c,p)

remove(b,e.t)
remove_if(b,e,p)

remove_copy(bh.e.d,t)
remove_copy_if(b,e.d,p)

replace(b,e,t1,12)
replace_copy(b,e,d,t1,12}

reverse(h.e)
reverse_copy(b,e,d)

IRIE 11 2 FREA (T max & MBSERFERAD G
F min R HAA~, 1 A2 BRRFEFREIRME.

B EIEANFI G B ACHE (aBEHFRAIE), ZERANFFGRIEIE
HiELER b 0 e FriBR.

EHRFIEEE b e REMAFERFE BT, EHLEELp
AHERNTEREARNNEH, NS p AERNTERARRNGE
. BE—MERE— AL p A EKITRANEAE, R
T CESHE p BE, WIRE e. stable_partition R B A 7 58
SHFE RS EREE BRI .

EFHP R IEMEAR b e REHFFIPRLE, BUEFIT
5t ALK E, SEEASN p AR (MARKIEH p BH
K138 BT EMHKXBFFIFE L HS. BRI EREREE)
BB S — TR G E o HE

HKLT remove RBMITHEE, AibiZEEIES « NLEFITE, 2K
Fi &R p OB CnREH TR p BEEGE) LR, 512
1% H AR o TR HAR RS R B — R R HIR A SRR
JRE— AN TRENEAR . ZR B E AR AR LW AL TEHIE
REILE. HIEEE b e AEMTIIFTHARSSHES), Kk,
BATREE b M e RIABRAERATLLT

FEHIE MRS b Ml e REMFIIT. BHAEZT 11 FITEES
¥ 12 IE . BB void B8, B -MEANREEN 2 EERF
F ol M ERE, BFFFINTEEHR B d IRRnE
b, FRE-MEMHEERATRER MoERIERE. B
“ARERER b M e RMAERARERATLLT .

BE—ARBEATRITE AT R T EST BTHE,

ZRETIHI MR b e FE, RTRMA void KR, F 1K
¥IEH R AR ERHEAS d BN BEFESSET, BB
B — g B ARASRTEERN R R R4, IRk
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search(b.e.bZ2.e2)
search(b,e,b2.e2,p)

transform(b,e,d,f)
transform(b,e,b2,d.f)

sort{b,¢)
sori{b,ep)
stable_sort{h,e)
stable_sori(b.e,p)

unique(b,e)
unigue(b,e,p)

unique_copy(b,e.d,p)

¥ bRA S A R AN, A E R E.

FEMIEFIEME b M e AERFFIT, BB IEMELEE b2 A
e2 J+ RT3, #AUSIREIFE A 3 M ILACHS TR S E TR IE
FIAfCEE . MIRRERME p 28, FoTILBENHEEHp &R
i, BN A= =X RAFEITHE.

MR RFHEERMYE b2 28, B4 f REULAHE - 2%, #
i H transform EREXET SRR R, A DABIMAEE b M
e FENFIHBTENSHE. NRREFEMS 2 28, FBaf
RELMEERA S, TIRE wansform RFHIBHREEA £
of &, £ R BLL b Ml e FERIFFHALL b2 IBANEKFIHSH.
R —FE R T - cransform 3R ECERHE A B 45 R 7 5\ 77 2 F e
HEHR d IBmE HirESS, FRE-MEmERESEFRLE
BE—TTLENEAR. ZREEEEmERL®KR, GTLET
ERMFEFIFRTE. 38, ER N REE, dTUSET b ER
F b2, XNERBINERFFSEERRMARFA.

X e FENLE LS b W e FERIFSIATHIT . ZEHEFHINT P AE A
p RERM, MRABBTRFRY p ZHNH<HFNET. stable sor
BT, T HREN & ERERE RRBIFE.

EFHH HIEREEE b e FEMFF, EESHFTRAR
KRR~ n RSB ABARGL . R E &R
2% ZEABRERE P PHEERNAE (WRBATETH
PR A, WEE o). WRBH TR p ZH, NE
A p XERFHITHN, FNAE==XRFHITHE.

HiH WAL b We FENTF), RBHRI HiH LS
d FFMFF S, ZIBRLSEEIANESHEE. EHEEAR
d WinS#HERK TR BHERNERE, RB0RNE d. ZRH
BE d IR RIRAES RSN, ARl RETRE TR, WREH
R4t p 28, WA p XARFHEATAIE, FUMERM= =XRFE
FINT .
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