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#include <iostream>

int main()

{
std::cout << "Hello, World!" << std::endl;
return 0;

}
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#include <iostreams
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int main()
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HFES AN —FBARIT TR ERTE.
std: :cout << "Hello, World!" << std::endl;

X EABEA Y SAE R T ARAEE I3 B B A <<4E Hello, world! 5 Bt ., REEE
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R[] (return) iEA), Him

return 0;
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AT X R SHATEARARITR, B, EXBERNA LB FELREMMIET YL 8
T

RERS I REFBNELHYHATEH . BEESTE MR, REEHET RS AF MM
A—Hs2d, BERARERNERERS, BELEWEFRARIRARE. #l, 3+4
R—ARER, EFENGERE T, BNSHEFEFREM. T

std:cout<<"Hello, world!"<<std:endl

RE—NEHEVERRNFRIAR, ©2IE Hello,world! B BEARAER B iR T & &R 4017 .

FERABEHBEENEERF, REHNEZEFHRUSHBAHR. £RNDG
Helio,world! Bz, FN << S RZHES, std::cout. "Hello,world!" 1 std::endl T 2 EAVEH

F—MEERHAEE —ANRM. UERINSE—SITRER, BR, AERLEXE, KB
FRMR BRSBTS BIE SN S EERE. BEFHBRIRT ERNREBKRLR,
‘ HKABHELSH LK. B, ZOEBEFENT int RN —FRE LK, XMERAREN

Rl ., PEE X T std:ostream A RIRME TR TRAEH AT, ERITWEFH, std:cout
BRI g R std::ostream.

BEF<<AGHMRES, RTARINER TR <<BEFR=MRER. AHALK
BEWR? BRE: <«<BEHAN. TERMERRE, MR<<ER-ANREAFTHRTEPHEK
BIiE, WA —N<<BAILCH R ARERFEHRTREHIREN, XN TERNARESNE
FRRTTEE D IEIER . TERNBIFH, B <<BERABRERR Hello,world", A #
Ve B std::cout; 3B~ AM<<IBE A BAEBOR std:-ednl, Z2EREBUR std::cout<<"Hello,world!".
MEAFEERFZHEHEFNRERZ FAKXR, BRITRESED, ZWHREAEFENT

(std::cout << "Hello,world!®") << std::endl

A <<MIFT HE I T B REREBEER,. B N<<MZIERERRE std:icout, T std::cout
MR E std:ostream. B RERR N ERHEER, RIVEE § 102 PHHITRARF
BEHEBNRE, BIEXLBEELER, «<SECNARESRNEREIARERFETN
IﬁEP l:.B’J LR T R

. B A <HIERESRE—ARER, BEEELRR std:ostream K] std::cout;
EB@E&{’E%{H’!U% std::endl, std:endl &—/ P58 (manipulator). FHIBMREHERE: W
Bip— AR ERR S, BARINRATUREXANRT - AR BEFRERRDENS
1, RAVEEENHAERERETINRHES . MR<<MERERRNREE std:ostream,
TGRSR — N IR, Fa<<BRaNE e RIITHHBARENsIE, RNERER
WENHER. Bstdiendl TiFH, BRAVFTAMSIERL R ARTHIM LT,
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Eit, EANREAXFFERNER std:cout, I, EAHBUER, BILESIE Hello,world!
BRhrEHHRF SR BT YBANIERARXEFREET —10 S, MRPABRINERSER
BEBTREXMNMEEE—XEGEN, EABRMIOTBIERRME.

LZFPEAREEFN—HS, REEZX—HIFRIMEBFRAEBINN. C++FHILMAH
HIfERE, EXNMERS, BNSERE T HP KPR,

BROVARME -FMERBALFEN, EURMNRABRWIE, 2FZRE KL
RINES . FFHEREE 2N std HEZFERFE X T EFRENFTELER, XETEmA O
SERBATACE MR RENRT —MRERINEHA BEIEEE X std XM ERK. £
BAMER —/MrRMEEEFTIR A 2R, BRAOTLIIRHIE BN BRERBER: i,
std::cout 7= cout EFEL K std 14 72 8] H & XK.

&K std:cout B—MRE SR, CHERT BER. BRI ESEFRIERBESRA-: -
WEBRE—A URFERBEN) ERBKALRR, B stdicout s, XMEHE BN std
H42 250« A IR —AN R, XA TR FEAE L4 & Ve R 8 Y. R, std::cout
TR “fE (LR ERBEL std FEIZATR cout”.

HIES R R —FERAS. main WEREA CAREANREKREA) KG5-E—MERSE.
X —AME RS, BRATTRASN AN ELHEAKRANE, BE/LFRRE &K
TIFT4R S I R R < Bk

0.8 /&

REBNGENEFREYE, BREX =4, RINERPRTREMAE. £XE, &
AR — it — FTRAVFAABMEIR, FEit, ESEE FRILZ, EREEEREE
KIAA

HTHREIXA BN, EX—F (URERTE 16 BLSMNEG—ED) RINBSL—
A H NG RIEESRI— BRI SR G RBAIMITIE . DEMEHB/RT BT EXCFRE
B, EENELEEE - FLENNEG, FRENT ARG RAIE & T B AR
SHIEME .

B C++RFE% BB ahAE, BRER, REEN HASKASRE R
%, BAABFERZE/. 55 FiiF (BRERAFENETFH—ITHERIIT THIA
AR BER—MBRIEE, WIS HRAEHAMKRERNE X BFRhZafnirEms
FIAe2ia s (K BFMmEtE. —BckiE, BAINSRBEFIATENE.

U F =D EAR AR B B

FHEHEER RAXE| SHEERFER: AT

#include 2K WARAE R — AT B GERRRRSN)

INERE WETE T BB EMET: SRTAWITHTE



6 0%

LA RIER R B A ESRT R MK B B8 E14T.

RKRUE L TR G R LB X RS BRE . C++BARMERAMAE: ROEFTRE
FIREER, Wint; B XERDES ZMIKAL, W std::cout.

BEERE —MEHXEHREEE - BNEAR. RKEBFEERNERERER N sd HEFT
) o g SLHY .

FHREBERIANEIS () FHEMWBERTIGS:; BIMFHREERTLAESTHINR
ERFTH—TH. MRFHEEERETNFSHRERERSM (VO BEK, Baeil&As
R EX: .

\n AT

\t KRR

\b EIPEYE

\" BAHEXAME S UIELR B — B T ARIEE LEFRF RS R

\ SEFEEERTH CBEHHNEN FARREFHREEEN 3 (812

1\ EEHBHPAFE M, AR RS TR FR UL EFRRE RS

7E § 102 F1 § A2.13 FERAIS T FR B EER M —PHITR.

TR C++BEF RIS N EREBL AT —MENKE X - FRAERETE LI
e B B4 FR, FEF T LS #include $54 el XS 2 FR . BIR UMM BT E G B,
A T SRAE A B Sk SO A8 (AT 42 BR 2 BT 4% B #include 184 . <iostream>3k & X T B %A/
W TH.

Y HEY (main): AN C++EFHLAE XA REEEX—N4A main KRE, XIP&
¥R [E— int KEPGE. BREFEETRAA main EERZEITF. main BEOREHER 0 &
BB ETRE; REMEAR O MBS R — Bk, RPUAESZE D —4%K retun HEH],
T HERBNEE —EEH reun EH). {8 main LLEUEER: ERIIEHFIRERER): MERX
PEROE, SiRRBRSBRTIRE 0. REME, RADERNZIFMAE main R IHEH—
IR [EE AR EF S8R

BESASS: £ C+7EFD, IBFAFIAFHHFSRBEEN. RNEEXREN
EAIEA T 28 T S0 BN UnEERER, BORIDEE T NP HE—4,
BLAmFERRBETRSREETERNSHER.

WA ESPHNREARELBETER 4B, CERRFELILENHRALF R
R R HAT X B, RERBNRRERSE—£BE, RITULFHEESREEE.
fE— A UL RIS B 2 B B B AR AL T — ME R .

MR—ARERWEERE A5, BXARER LR KB ERPITREA TR
BEER, SRS RGN REXETEN: ZikTREXRS=4E—FTEA,
R&BEAREHEEAERN. '

| X stdi:cout<<e BATIHE IR ¢ AT IRERBR Y, RMXMHESERE
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A ostream H] std::cout RAEACHIGE RE, XHERMNBAT AHITERKRHERET
I

0-0 %iFFHIZ4T Hello, world! 2.

0-1 THHIREXREMIAH?

3 + 4;
0-2 HE—NERF, FEESITHRESH:
This (") is a quote , and this (\) is a backlash.

0-3 FRHFHEEWRE—TKPHER: REK C+ERURRKER BREIRRT.
ERAERFPBRR—T, HERLEFLERNRFN.

0-4 RE—NFER, BITHLL Hello,world PR FEAE A XA I

0-5 THREFE—AAXMEFE? RHEHEH.

#include <iostream>
int main() std::cout << "Hello, world!" << std::endl;

0-6 THEKEBFRE-NMERNEFG? HHER.

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

0-7 HTEMZXNERF?

#include <iostream>
int main{()
{
[OXR—AER, FARTMERT /M RIEAERE R,
BTULE 598 T JLATRITERE/
std::cout << "Does this work?" << std::endl;
return 0;

0-8 - XAR?

#include <iostream>

int main{()

{
/XA, EEETIJUTHERE
//EXE, BIMERT / /TR *

/1 RAFEREE
std::cout << "Does this work?" << std::endl;
return 0;

}

09 BEREIREFRMAA?
0-10 EE Hello,world 2%, iLEFHE— AT HIE G RFH#IT T



B1E

{5 FH < 78 H

EH 0 ERRATEAMBN T —MRUNGEF, EBTXMEF, RIMNMAT C++R1FE
EARE: ER. WAL, ERE. £FZR. REX., B FRHEEZEURKH.
ERX—EH, RINSKENEARSHBE, BEHAFRHRESRLNFRRREF. iR
B, BAKSFEIEY. REMYGA, TEHBRINESTRBIXTRAM C++8 string FEKI&N
W ABPHEFREFHRN, SNEEATERIRIBES 2 ERIBOEMEHRISEH.

1.1 A

— BRATAI A CFE, HAZ8E ERMT— A EA. Flin, BATETLAME K Hello,world!
RN FE—MEERMAUR “hello”

[ IERFEARAREE, RIS EXAAKHEME
#include <iostream>
#include <string>

int main{()
{
/I EEANBAKTS
std::cout << "Please enter your first name: "
/1N
std::string name; /7 EXEE nane
std::cin »> name; // BZEH nane
/ /B I AR R 5E
std::cout << "Hello, " << name << "!" << std::endl;
return 0;

}
EBIVETEFRRE, SeEirdEmt £ 2ox:

Please enter your first neme
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WRBAMEH RN, i, RATWMAT

Valadimir

BERaSkH:
Hello, Valadimir!

UBRNMBERETH LW, ATEANGA, BRATDRBERAHT REBRE . XN
MARAEE R ERERE N EE LSRN, MR URTHEN PR —BREAE RN FER.
MBAERHEZ FHOX MR BREEN, BA, CORITEE §3.22 1 § 10.6.1 FHEBIAITAH,
FENRA RSB A LK.

WRERINIBEEFH LR, RIMESRRAEHAENZA T —MEAERERK, URRE
N#&AEE AFEH AEREE AR L RME R AER L REF LTI T7 E 1A RANBIE
PP A B BB A0RD X AN K T I & ik R R R B R B R B AR —BRIFRPZR
BAHRESE A RITEEERF P ERARZFRAHELA.

XA T, BRITWZERHMLZ R name, EHIKER std:string. EWRAIE §0.5 M
§0.7 FEINIHRE, BIVMER std: kB, BRETHARK swing RIFEFEN—W, WA
BHOE S SRR — 34y . BRARMEEME A —#, stdusting H—MEXKE MY
<string>HIFRAESR SO, BRBLZERE PR R &AM N T — & AN f#include FE Y

FIMAENIE, B—%iEH)

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

SBRATR BN ZRBBBT : T —MERRIERAFRALES. EXFBET, RER
Bi— SR BB BB std:end] IEHIR. BARNBH A stdendl, FrUIRFER
W RE A EHARSFEEN—T. MR, —BEHHTRRE, ERSERER—
ITHHBAN.

TFT—%iEH)

std::string name; / /58 X 3B name
B—Ay, TEXTRINE K name HIB R, THHERE std:string. BRIXA4~E SHIAE
—AERBAEN, FTUAZER name B— M RIBER, HURER, EREEREERESHRENETE
TEIRN. —BERBETIETY) 7, X% name MEBHR, RXNERTLANEHAET
BEREGERAT AR, AETEERNEFHRER S RENMEK—NERKE.

B & 70 0 KR R R a0 — N T R R M SOk 3, B Ot R P SEBLATERAE Y
#4. MERIEX T —A4 4 name [ string T8 (RAXHR), BRRR, RIMNEBENEZER
name i PE O F AT string IR A B4k .

X g — A R BIEAL string. BATZERE X — string RRMIHER DEX EHAT T
BRI, XREY, FREEERE 4 sting NS EEH —MIHLE. RIIBEEZ,




10 %1%

AR —NFRENEE, BT UGS ERE— N HRNE. MERNTEE ZEEE, B4,
E—FHENEEFERFRERETSASEAFER. BIEXENEFRRATZRS.

EXT name TRZE, BAIBTUHBATUATHIERT

std::cin >> name; / /73R8 2 3L name

IXFABAJAE std::cin PEFARMEEEA B R name F . BRYH & AP HI<<BE FFHI std::cout
FE AL, PR T>>BE M stdcin SREITHA . LEXAMBITFH, >>BHEFFMRHERA
AN ERHE, REIRERIMEFEES N name IR FRINERERE—NFHFHR,
BIEHR, ELELHREIRATHRENRINEOPH (ZA. FIRE. FRERTRD, BRE
CEEHIEFRED) name TR, HETBI T H N B OFFERIUESERFEANIE. Eit,
AT std::cin>>name FiXRK L5 R EMFHERA R —AMA, RSB BGX AR K777 8T
name BB, :

BANREE S —ABHWER: B4 — A HEAETENETHEE FNRR, XMRERESIERA
PEARBZ, —BORH, BA/SHESIEERNEHATEE A UBEERX (buffer) K
HIEEHT, SrXEBEREAEHEREN. KSHRNRAEIER T KERN AR EHFEE
MNEES, TARLXOESHEFBNIE. A THROHETE M IERNERENRE
ey, FEMER T BnXkBRASHES, MERRAERVENNE, ©F4BgnKiAE
SR E AT RN X . XA, EREEE/ LR BRES B R EERET T .

HE=MBEALSBRARFENX. B, ErXOEH T, SFNE EXE3R
e, BORE, EREMAFESARTIEEE. X, EARSREMRHRE US LR
MHEMX T . B5MERE, WERNPHERRIF, BLARERSRFRAX.

WERNOEFETHREES cout H, ARSI SARrER B RAHKBRNE
W, ETFRk, RITSZAM cin FEEUE . XAERIESRIF cout BrblX, ELRITHEE
RRBAAE P E BB RR.

ETROBAEATHRE, XS0 VRGeS ERFEMX . B RS — &N
M, X—&RRMAERT —A. EXE, RIEHTERFHEER Hello, ", EFHHFE
BRESERE T FHETR name K. XEAERNKNEEL sdiend], X std:endl KFHERNS
BESETHMNT, RETSRFEHX, XEBRASILLEE HREALE.

TERA 15 S BT g5 27 B B R SIE AT AR R B8, BRATR X BLAEE 24 A 2R
FEWX TR, B, HEEFORHTESKHAREESHX S, HRLd, RITE
A EEHB AL T UEBBRIINEF TSN

1.2 AMAEIE

B H BT RIE, RATHREFR RS2 ] EEEDRRE. RIIFHREES M REX
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u

BlE, ZHKE MANRSKERNT:

Please enter your first name: Estragon
khkhkdkhkkdkhkhkdkdkkkhkhkkdkhkkt

* *
* Hello, Estragon! *
* *

IR SRS EESEERESE SRS

BRIV SERTOAE . FATRERKITG, Eh—RIPRER, HKE

AL FMRTE( Hello, ") LUR BSR4 A0+ BT o FRF 0 B K. BT ORI—AT i3 H 1%
BURTFLMEROFEAFHEAR. BEATREE —DFR —D2RK. BB —EHRM
BREK—MFH. BENFETUNGHEE AT —TEeMm.

S — A B RSB SRR R IK—THIE S B . B, BRINERALY, RES

[ IERBAPMANGL, REFE - MELNRRER
#include <iostreams>
#include <string>

int main()
{

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

std::string name;
std::cin >> name;

/ I RIERA VRN B

const std::string greeting = "Hello, °

/ /B HIH RS MBI

const std::string spaces(greeting.size(),
const std::string second = "* " 4+ spaces + "

/ IR REIAT

const std::string first(second.size(), '*'

/ RHFTHKAE

std::cout << std::endl;

std::cout << first << std::endl:;
std::cout << second << std::endl;
std::cout << "* " << greeting << " **
std: :cout << second << std::endl;
std::cout << first << std::endl;

+ name + "!";

")

dono.
’

::endl;

PB4 R MR MR E A, BT RF A R ARESLER B NE 1T THNRTER
T 3K R SRAR PR BA I ) R -
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return 0;

}

B, BIMBEFSEKRKAFAMARES, FEHLEREH name HZRT. R/5, B
SEN 4K greeting KRR, INMREBAFHEEEHENER. #TX, EEXT 14
H space I E, XNTEEUEHIR greeting TRPHIFHF N —HELS KT . BB space
ZEREXH—AZR second, second BE T HE ITHHMNE., REEFAURT —A first
R, XNMEERE TR second FRTHFRHE —HEH*FH. &F, BFSX—ITHi
iTHih .

BATN ZA LM #include 54 MEF PR L =&KERKBIFEE. H—HH, 7E gteeting &
BHEXFREE=1HFHOMS.

B-MESE, ERITEX—DZRENEER, TUR—MESE. AL, RINEERESR
KRANBELKREENSTSZEAME RS “=”, HERRINFEZBMAFTHME. MAE
BREASARKEN —BRBBRAVELE § 102 FEIIMIBRE, FRHENFEREEXBREDN
AR — R ERSIEVIRE AR RSB BERRRAL

BoARSE, BITURA+RIE—ANERER—NERFEERERER—RE, #
WS, BRIOTUEERAFHE (BERREEN N ERFHEER). 7858 0 EPRINERE,
344 HF 7, BEXFTH+ENEERLEARANE Y. EARMELT, TEIREEE
B+ B VE B ROR A B RM 4K . MR- NEEFN FARRMMRELREATAR
BIE S, BABNMRRNEEAFRER T .

BEM— /SR, const (FIRFBRERNXET) WLMENRREXH—H. EH
BT UUMRAE, R BREFHARNASHECHIME. ™K, £ const BIRHE, BF
Ko NP REBALMRTG . AT, WRBRNEH THEZTBERASHZN, BRI LEFE
K.

EEAEENE, MERMNE-AZEEEE, BRIV AE & SCEHRFEN T BT R,
BN, UWERIMBEALSERMEST . RIIEEER, XN EEXEHITVHELAEE
EERBHRE—ANER. EXAMITH, RERIEE—AMEILSE name ZREP T, BAIA AT
5718 greeting TRIE R4, BUE, XMEREERINBITEFZAENISREN. B
L3 HIEIES] name FATIREBEHME, FHHLBRAIAEES name ZHFE .

BEAN—NERSBRMERECNE SR, BRITEE 0 ETHE, «<RELEN,
B, std::cout<<s<<t Fl(std::cout<<s)<<t BEH . FHEH, BEF+ (UREBHER>>) HBE
FEEEA. IXBERE, H"Hello,"f name LR, RFHFEFBHLERA " ERER, &
GB35 B "Hello, "+name+"!" (M. Hin, WHRAEE name [K{E R Estragon K115, M4
"Hello, "+name+"!" {7k 2 Hell,Estragon!.

X E AL, RIIESHEBBINGEEET, WHRNE greeting RRTHFRT XMz
B. RITMT—SHIERMR—MER, XMERSERINMARBEELR. Hit, RIE
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THHRXFEQPER T A= E:

std::string spaces(greeting.size(),' ');

ERANIE X greeting FIFHR, BIMERAT —AKFT “=” KX E#ATHIH . Todki spaces
HERAEBEANRER, BRIVAESEIRNRERMRIRIFRBESEREN. mRERIMEA
T= BATRAUARBAXANZRIEE —ME. EWRNIAT greeting ST —#F, WMREE
XHRFERTHES, BRITRT UL REHRERE M RAREAPZR—EZXMITFH, X
AP B R spaces, TIARIIMIE T RWERTERNAER . Ba)ERE, AT EHFMBERX
EX, BAINIEER, REFIREXKRME-NFRENBERTEH AR

—ANFRKHETRBSBGRTFENRE, X MEERNE T, BRITHWET — M F/RFS
REMTE, WETBRET—XT, BREMHAR? BIRERNWERBRRINZWEE L
. ENEKREH A WE?

B—AFIER greeting sizeOR— MR R ABBKIBI T FL L, 24 greeting FINEE
— AR size BIRR . XABAERE LR R, ERBATARERRE .
B greeting KA E std:string, EXTRXFRBZJE, Xt greeting.sizeQHI KA &7 4 —
AN, XANBHARRT greeting FrEAEHFRF M.

BoARER RATCHABR. FREEENFZRPEERTEAA. FREEER
BRFM|EFEY; MEFRASRHARANGISHEN. PRAERNABENERY
char; RS EEENRBNEREL, RIVKE § 102 PXEHITHRE. —MFREZEN
FEANEHEFHREHERD A ERRBE XN EREFFEER T UL AR RANSRNE
. B, mERIEARES, REETZNE. REHE, W\ \BURIARER
TR A R BRAIZES 0 EEINTHH T 27 5 i R R R ALK .

% T BT spaces, RATEEIE: WRRIRE N BREN —AFRERMTE—
AEh, BAEFBINERTRESAE XA FRENZHEH, 1RSI BEREHHER
%, flmn, MBABRAENT:

std::string stars(10 , '*');

B4, stars.sizeOMIEE R 10, T stars AHMEEFE 10 4~ * FHF, Bldeekrrink,

B, spaces MIFERFANSER greeting MR, Fif, FrEMXEFRHERER.

BABEREEE MR T LR second FIE X BRAHE" * ", FHFHHM" * EEE
—RERER T RIWIEREENE /7. BRETE fist HEXNBRITEAREFNMR &
SRS first — MU FROME, TH, *FRNEER second ZEMEFE.

S FREBREARSY, RIINZALBERBIEET: CHMHRTIETR (RBEAIE § 1.1
PRI AR MR ERE.
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1.3 /h&
»
%,
char WERR, RRREFHRRITE XHEEFR.
wchar_t WERE, FRRE “RIR7. RFRR—FEBRIOBEHKE, €

AL B EXHEESREEH.
string RKEVE X T HrUE Lk <string>H . — string REHNREE T —EHBHFIRK
EAFR. BRI n B—NEE, ¢ BEBR char, is B—ABARK, T os B— MK, B2
% string 28R R IRVERTE:
std::tring s; 1B s B SCHHKERDY std:string. HIEE A FHER.
std::string t=s; 3T ¢ E SONHKEDY stdastring IR, EHVIBESS s BHERFH—A
Hal, £XE, s ATUR— N ERFRRER—NFREHER.
std::string z(n, ¢); & X KEN std:string R R z, HIE z VB BRE n NFRF ¢ INF
Freh. XEK c WAR—DFHR, ERMAREFRBERRRTIFS

HER,

08<<$ AR AT s FIESHFZRERMH os FERMEHAF . XNREX
AHIERE os.

is>>s M is BTig R iERA, BHREE N EZAFLRZERIES

HE/REER. RE, ESEMMN is IBFFFEE s F, ARINERE
AR DAFAET s PHERESME, HIEHNT M EFREZE
FRESEAGER. IMREXFERE is.

s+t XA FIZRNGE R stdstring BEKE, ©EE s FLEBHFER
UKREEEEEN t PHEEFR. HP, s 3E  PRFE—ANERATLL
£ (EREFRME) FHEEERWN char KEKE.

s.size() S REFR s PRIFEHFIHE.

RN E XA LU BT =M 4 R —

std::string hello="Hello"; / / A G Sk e O B

std::string stars(100, '*') //HRELMOLEHREAREE—IZR

std::string name; J/EX AR, & XNARBEHEEERNIRIE,
/ /BB, XATRVIRLER R T ERRR

E—XMERES R E X HNERRFDRER, BUNRERRES WKL EHIT R
A DREFEPTEMON K, ERIWBREXITE, RERASEWEERTSAHKIA
HHFF.

MR E R B BRI R R EE SR AN PRSI BRI FHE R X
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FIRHEST X — R B BT RIS, BUAELERMEANSERFMT .

B HUT stdicin>>v RIER S BIAMERERARTRZAFH, RETARER
ANEEAERBTE v P XANARERSIEEHALR istream [ stdu:cin, X, BATHA LLEAT
BANBARET

I

1-0 ik, BITHUREEFHET.
111 UTHEXEXNE? BhEHA?

const std::string hello = "Hello";
const std::string message = hello + ", world" + "!";

12 UTFMEXAERG? BHEA?

const std::string exclam = "!*";
const std::string message = "Hello" + ", world' + exclam;

13 UTHEFERG? mEERINE BREtHAK? MREY, Hitalk?

#include <iostream>

#include <string>

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

{ const std::string s = “"another string';
std::cout << s << std::endl; }
return 0;

}

1-4 FEHXAEREXE/-R? MBERIHEBEEZATH SR E, SHRTAHE
e ?

#include <iostream>
#include <string>

int main()
{
{ const std::string s = "a string";
std::cout <<'s << std::endl;
{ const std::string s = "another string‘;
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// std::cout << s << std::endl; }}
std::cout << s << std::endl; };}
return 0;

}

1-5 TFTEHXMEFR? WREN, CRMMA2K? WRENK, WHEd, REREHE
A BRI -

#include <iostream>

#include <«string>

int main()
{
{ std::string s = "a string";
{ std::string x = s + ", really";
std::cout << s << std::endl; }
std::cout << x << std::endl; // x is out of its scope here
}
return 0;
}

1-6 7 FEMBEF ARER HRAEROEE, MREMATHNLT (1A, Samuel
Beckett), BEREAMAER? EETEFZATR—TER, RELHE—T.

#include <iostream>
#include <string>

int main()
{
std: :cout << "What is 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;

I

return 0;
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GER R B

7§12, RAOTHGE T B IRENEF, BSENRFHN T — M LRRESR,
KAMERNAER: T BREFHMARE. £4ES, RIS —SHMX RPN RENE, U
RINEREFHERTFREERICIERNKE.

WEIXA RS, BATETFHEES ChPHBHE, FTH—T CrrRUMAISRFERMF I
SXH, RE, BNSITHE— TRAAZXMAERBES.

2.1 (G]jk

§1.2 R T — 4 A B A ELEER RE. fl, WRBAH AN EA
Estragon, FBRATMIBRFREHL:

kkkkhkhkkkhkkhkhkkhkkhkkxk

PR

* *

* Hello, Estragon! *
* *

khkkhkkkhhhkhkhkkhkrhkkhhk

KA R R — TSR . EE X TR fist 1 second, XFEAERAHEETH
H I — M AT Bush, B T B AT R A I — e R A FRTE B TR
TV B AT RV AT X R R, BN BN HIRME AT URE TR,

B —A L ENGKE: S TRHSEENEFOR NS CGREER IR
TR . BRI, BIASE R4 e e B — R LR B R (B, W :7E R RIERER Z RINE FD
BEERBINEFHERF . RITELHE—NEHRENBHEN, ERERMNKARIES—
ITEAEEE— N RBERTT .

SRS — XA . RATET L4 B AR, L ERERS
BABIS, EHRINEEIEEE LR string KEWERT . RAVEHR, FERA LEITHH
SRR, BA— BN TEATR, REOSSHRET.
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22 EFRIEIKRLGH

EBAIEREB— T ATEESKM—WIERF:

#include <iostreams>
#include <string>

int main()
{
/1 ERBA PGS

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

[ IEARES
std::string name;
std::icin >> name;

/ I HIEBATE BRI A B

const std::string greeting = "Hello, " + name + "!";
/1 BAVEEGX

return 0;
}

ERNFHES “BNEESX WM ” FRTNZX—HIEFR, RINCE
S XIFT name. greeting, 3 FATHEERHARXER. RIS 8o —HoHRESEL
EXAMEFRFRE, RE, 5254 HEIBHTERXEREFBOEEE —E.

2.3 HiHEERAAT

RAVT LR B ER —MER M ERRA, T ERAES R AP H—1T,
BERBMTMECHATRES D, BERNMEMF & B HZMTH.

FRIE G T —47, ERNMAKRLRES S —T. BEM L, RNCEHM T=4T.
0 R BRATI SIS R FE R E S RIHESR 2 1A B £ /A28 A AT IR, IRBA TR RER R T HGR L
2RI 3, MTTRLIRA T B h B s H AT H:

/ /B REEAHZETEH
const int pad = 1;
/iR BRI TR

const int rows = pad * 2 + 3;

RMNFREULEXTEATENE—BIBFES TER, HUHBINGTEMIE 14
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Mo XA H pad KIRERRMFBFELZ BRIATITE . £XT pad LG, BATMETUA
BRHE rows T, rows BtERATE BB B HITE.

RERA int BF TERWEE LHEE, FHEBRITA pad M rows TEIEFRE TiXMARR,
BATR T LEXEANTEAREE, AN§1.2 FRAME, HEMFLR T pad 5 rows FI{ERIS
WA,

Hit—ib, BRAMEALD. £id. TEAESHSERRESENZA. B, —MMEE%
BN DU AR S » R BRATREB M A XN T RRRRAZTANEE, B4, RERNBSE
5, BXATE—-ANAREEME, T AR HHERR R KN,

RICELEHRTEFEHHITE: B, TP ITERERHEIRE:

AR BT

std::cout << std::endl;

/ /8 rows 4T
int r = 0;

/AR BIEBNIE, BACEWMHT o 4T
while (r != rows) {
/BT (RBAVEAE § 2. 4 PHRI—H)
std: :cout << std::endl;
+4T;

}

IEAnBRATAES 1.2 H AT A &ﬂ‘]ﬁiﬁﬁ?tﬂ T—AZEAT, BREHHNBAZRST
— B, AR MEFROEARS FEIHREFOME, XSRS RATHEEEATHRAR
Fit, —ERAEBRTXMEFBREMAITEN, RAUUFFHSEERBIHREE—1TT .

2.3.1 while &9

A1 —% while A RHEF OB HTE, RERMEENEXMAE, while FAHE
SEEMPIT - RIEERIER . while BRI T

while (condition)

statement

H, statement GEA)) BFH MY while FEFHE .

while B E SR & (condition) MIfE. WMRKEHNME (false), BLAERBREASZ]
FFEFAE. BN, TEPATEIRE—K, RETHEKREREE, LKHE---while FEAT%
BERBITERAXBE A REZ NS, —HIEEIENE, REZE IR, BFRD LN
B F#4% while BRNE R BRNMAEOFHRMLEETHIT.

sk, ARAINE TR, RAITFTLUIE while BRVRELE: “RE r BEAFET rows,
ME(HPATED.” ’
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S L, BATERE while BH) MR ABIE R —AT P E LM, ZHBENTRE
BTSN, BTENSRBEES:

while (condition) statement

i, WRBIXEBHE, RN ZER—T, IESRLAHATRSFEERIINERF
9 N\ 1 R BR A

HEEATENE, EXAMERD, BAIIFBHELE statement 2 J5HFH 5. Lhr b, statement
BEAT LUR B — 454G, AR —MRiER . RIEAR—RIINFERE FH (ERKNE
). tNIR statement R R —&MWFEM, BAERXLEUNEKRREECHCHSS, XHERN
RRELEFHS—AT: MERREMNKIE RMFEREHEONER, BARNLE
HUEGR—ASE . AF-ABEaRE—RIIAESHERMNER, FLAN§0.7 BATAT LA
i, BBEAERGRMERT —MERR.

while B 7EFF 34T HORT 13 2 SE MR S B Fefk (condition), KR MHIAETERME
fE T mExR. FER 1= rows REFHEH NPT . XMITFHERTAFRNEH
B =FHE r A rows. SXRERIRZAREAR (bool) KA, M/RKME—FARETAME
B EERA ., SRR TENESE: tue (D M false (), XFWMEFTARNENH
WM FHEBT R

FEXAERES, RAZE while BHRARRIE —FBAPERT —HFHESIHE, X&E
f)R:

+4+X;

AR HBRER, THERARBE—ORE, R om 1. ROTEATURTTER
EHEARTR:

r = r+l;

(B, f—AXE 1 R—FR% REERE, B MERT SRR REFRIER
BEFMTE. A, EmMRAIESS. 12 PHEHNERE, B MIEREHERERBEN
WA EARENEATR T #UHR I, X— A FHEEESHE+IERN, BR
1A LEFEA—MERIES .

2.3.2 &it while 1539

A EHE, B TR M A M B R E while BT R BT ARER&. FR, BEN
Wb AR — 44 52 1 while EAIFTMUNBIIET R th & R HLBHAR . Fid, RATAIERKE
FRRAT B, §2.3 F4 while BARANSTRHE, T EHHOTHIRT rows H{E.
(BR, RITEAREA T VERBMERFHLMNSOTR? Blin, RIVERARESE, X1
8 AT B E R rows. rows-1. rows+] BE R EATEARFEMENE? RATAT LN TERER while
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B, EEFEITTHES - £BEOTRIITER, BERBNNEARMERAXNTEASTHE
g2

BATTLUMER —RA AR RS S UL KM while 1546], XAEARMKB T H <@ KE
B —DRXTF while BAKEX: H— 1A 5RFRTAIEX.

B MRS, L while BRILREN, ERH&FELIIE—ER, while KAXER.
Bltn, 24§2.3 F K while IBAILIEKEE, BRIVMERZER ri=rows KSR AR, EREH r
ZF rows.

BABSRBAATRA (Loop invariant). FEIFRAZERE while BRI —MFE, B4
while EBEAEMRT HEFHIE, BRINMENSXMEHAIE. BIEE AT RFR
BEMTALBERIMNOBERERFS, MHRNMARSHEFEUAIEAFELANAENRYE. B
RAERXFARARBRFEN—HS, B, FEFRITPER—MEEMENLTAR. RIIFTHE
BB EE— 48 K while BRHEE —AMAERE 2 XBAAERPHB AR ELL while
BRERHER.

HTiEXAMTWEM R, iEBRNIFEREES23 FH while FBHIE. FELE while IHRZ
AEREE TAEREMH4: FBERHILE BRIAEEWMBT 117,

H T HBEAMRFEBRPIAERATIER, RAITLHAEFK while B E K F£4HH
R RN ARERNE . IRBRNBEAEFNBE MR ZRBIECRENH.

BB ZRAE while BB —RPRTHEEZ. ERNNFTFD, X, &
FVBAESRTLUELIANMAER: HABERNENMBTEERIZ, IURHE, RE
A ORI UUERERANE.

BoANZEERNELAT while AL RHF B ITH T —REH 200 WRAERX
EXANZINE, BATEF—IK while JliR&M4R, SHENE. ZRHAE ARAGKRER
HE.

WERING SNBSS TXFHANERGEARE R while B FF 172 5T DL X AEBiX while
TER R R ZIBNED, B4, RATRHBET AMBEZE while BAIF—RURFHHAZR
HE, TiH7E while BALIEREHENE. B, TEXRKEEE while TR ERFE—KMEHL
BT 2 A EH AR B AB—RICEHR T XA R £ KT REH .

BTk, iEBRIAMKE—TRINCERF B

//ARZR: BIEWAIE, RIICEMBT o 1T
int r = 0;

/3R ®R 0, EARBERXIE

while (r != rows) {
/1 ERE, BATTUEEAEXAE
/ /B —17, SRR AR

std::cout << std::endl;
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/1% e L, EAEAFRAR

++I7
}
7/ BATATLINE, FEXBARTANE

BATH while BRIPIATRE: BHAT NI, BRACEHBET o417, ERAIE X r BEHE,
BERRET —ANVIEE 0. BX—ZIAIE, BRITERFRHIEMAATE. BHE, BrRA
0 MTUEARERVE, RITRELHETE—IEK.

KT HEEAER, BIASIGESE, REALNRLE while BAENRF R AR AE, B
4, E—MEATREE T FMHAEHATIAR T /A EHE RN R, AZRNERAIEN.

BT )5, FEXRESTAR, BA - FEERINCLHMHTERT. Ad, Erig
mT 1 ANTIEHTHEHAITEZ G, AERRESBRAE. XHENE, RITRSERAER
GRUATZANE, NIHERE -ADEK.

EKABRF LA TRENER, FURNME, 7 while BRFGRZE, BINC&EH
T t47. o, BRAIBLRET r==rows. SHEN, XHNBLERHT, rows RERNEZL
WHERESTITHEE.

AR REATEREE S B BX AN AR IR I SRR B H BA 1SR — DA AR R
ASERRPHETROARSYE (RNESLHET r 7)), ANBRIEEERFMRRKRIE, &
FEF &P SRS A FAKME (I r==rows). TEHEK TIENRELEARKEZR
MWITBRZE &M ZHENE, ARERERFATAME L.

24 HWith—17

BERIRA DA T EAF SR E S E MAT, HBRATRAT LAEBBA MR R 50
W4T T o BA0iE UL, RAOTATLUIFLRIEFES2.3 Py “ —17 " FTRERMB— BT T .

ERAERME—TF, Lh b, IERBTHKERE K. MRRIHCHHEER—
AMETSAE, BAXMEERBAESATHOFIE. RATTUEHXME, A, EEHTER
DA 2 /G5 greeting MUK AN, B/EFEMLE 2 URFHIRIES:

const std::string::size_type cols = greeting.size( ) '+ pad*2 + 2;

FEREXA B XHEHE, RIVEESBRTUER, cols B— ¥ E (const). EHERATHR
WRT, BEEXT cols 2J5, CBHUEMASHEBR. EEXHHERERE, RIEHT —
ATBRI AR E X cols, XAHKEIF R std::string::size_type. RAVEIE, B—uRERE
EER, BE% std:string MR 2K string AR A TLFLEM std . FHEH, B R
T, AN EAFRINRE string K4 TR size_type. 5ZFEMAREA—H, BEXTENE
CHIVERR. std::string 38 size_type X H—AMEXMRBEZR, RAVERZFRERRAF—
AEREFHEZHNE. TR, RERNBE—NRBTEREE—AFHEOKE, R
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IR A% A std::string::size_type RAVENIX AN R FIHA,

BAVZFTLLAEI cols BIZKRIEN std::string::size_type, REFEABMTEHHIR cols LA
greeting I ZRHFNM—FAEXMHEITBELZ K. RITTEESE cols KIKRER int, TH,
SEpR_EIXREA A AT R AT @ . R, cols FIEELR T RAEFHMAKE, WARNE
ERHEFHTRBAKE. FHi, ZITTLUERBE, BAEFASIEFRA-INRK
MIErrE, UET int BEMEESZUFHEHKE.

int KEINHTF rows K2 ZBKRH, FATHENDKET pad HE, TIXMERERIIN
BHIERZ AR, FIAR C++REFRE AN int BENZBITIERKEZE/DES 32767,
X MECLRBANT . Fid, Tibfr, RERIMIMEEE X —NMEERRFREHESH
BIR/N,  BRIN %S R A PR PR e 2k PR & T 58 LR B B 3 ST

BEEEFRFPHEHMIATEER f¥. Fit, std:string::size_type B— MRS HKE
— X R AT VA AR XAMERHF RS M AZ R HNET, ER7E§8.13 F,
BITHESEICRIEFEEN.

B TRAMENERANEZ G, RIS MER B —% while B H X &7 5

std::string::size_type c = 0;

//FER: BIBRNIE, ELWTPRINCELMHT c MFR

while (c != cols) {
/A (REA) A
/ /B c B, REAEAMESENE

}

X% while B AFARMERS2.3 FRIBEABAAL. Rid, EEFEPE AR
E—RBNEU “BE— (READ) FH7, MARBESS DA H 8T, 84
WA BT — KBRS U S AR, BREHRNT EO—AFR, BT URIERER
Mgk T . BROTFTESN AT AERHREX—TIAHERFRUNMEIREFT cols.

241 WHIRTHR

BTk, RINEBIOREANBSREHRN AFR. WRBNEEEIIUTH—&, B2
BRI ABRBESEER: MRRHETETREE —TSE R TR —FIESE G —FIH
&, BARMBNIZBH—AES. o, BRATTUFEABARRER S IRRANEES TR
w1 ESHEZ.

B, WEr ZFE, FAREAZRTUME, BRITEEFRETEA—T, XHREK
ERMNBEH NS ATHERL. R, MR r%STF rows-1, BARIVMECLEH T rows-1
57, Bk, BERINDIEHEE TR . RERENHEERATAT AN, DR c AT
W&, BARNMGEREE T MBcET cols - 1, BARMBEHHMERRE—FIK
FR. NEXAMR, RIORBABRMNOBFRESELHRMANGT:
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/AN BIEWMALL, ELWITPRIICEMHT <« MW
while (c != cols) {
if (r == 0 !! r == rows - 1 1| ¢ == 0 |} ¢ == cols -1) {
std::cout << "*";
++C;
} else {
/7R —A A BRI AT
/B c WifE, RFEAEAMELHE
}
}

XE&EAPSIATREOIFMS, FHRITEXNCHTFHARORRE.

2.4.1.1 ifigf

while FEHFAR BH—MHIER (§23.1) HRM. IPRENEEE & if 5, RIME
FiX 4 if AR AWER R T EHH —ME MR, if EOFREMEN:

if (condition)
statement

BE

if (condition)
statementl

else
statement?2

5 while EBH)—#E, if BAOME&MY (condition) HE—AFZKR, XAREAELTE A
B, MELA N Eue), BAEEEHATERE f BRNER. £ il BFRE-MEAT,
10 B &M N B (false), RARFEHIAT EIRFE else FEHIER.

EETENE, BRIFTHEN while BRUMER—F, RIVUNERER T HAHBAK
B if B, M, EERRRASRE, MBERINERFRI M T A PE T R
KIMB, BLEFRSEMEHLE.

24.1.2 EZBEHF

T XA & TE ?

r==01lr==row-1llc==011c==cols~1

B BT 0 HET rows-1, LRER cEFORETF cols-1, BAXNMFRHAE. &
XA THRAAFNEEF =M, CH+EFEHA==F5RKOUM% UXHNTER
RENFS=. FEHt, =024 H/RboolfikER r KERTEN 0. EBRREHFFH]
Ehl, WEREHHEMEERTEDE N E(ue), BLAEHERRAR.

* REE IR AR LEAZERNIE. EREFIE—MRERMRERP, HEREX
TEHEFAOHEHN. Him:
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(r==rows)-1

RRANEREHA-RRERURFEH =M. BQER, EXMEFD, RO

WEKHRER, B rows W 1, REERZENERS r #THER. WRRNFEL—-NFRIE
R AE— PRI REBORER, RN VAT S KB FRIE R ——X R AT L Z g1
FRT . Hln, WRBRATH LR ERAT==rows)-1, T4, REHAFESRKIERL r==rows HiLF|
HET . INREABSHE « Flrows, REBNLEFIBHERIRE 1, IERTHETH
F08-1 WER, EERRATERBWMEMERT r A rows REHE.

o

BHRBEEFRANEHE— M RESRTHE. EHRERWTF:

conditionll lcondition2

BE—FE, X RZERM conditionl F condition2 AR £ —WmM R EHMENERIA
IRIEREF=E—ANI/RE, MPEEF—ANFMHEAERE, BAXM/RERRNE,
NEERFIR AR LR REZERFOMK, TH, BRBHEY C++ uBE/F—F, 1BE/FR

EEEN. o, ERE—MRBY C+H+EERTRARNEE: MREF RN ERERNE
AHE, ERRAR B ETHEA R XNMREEEPFRER LR (short-circuit evaluation),
mH, EMEATKEESS.60 PHEENBE, ENRINOEFRHEEEFEENER.

EAIRESER, FHETI =M-ZRKRERR, HE

r ==0 1|l r ==rows -1 Il ¢c =01l ¢ ==cols -1
FIBR X 5RIECHITE TREAREER S HHBA RIS
({r == 0 !l r == (rows - 1)) Il ¢ =0 ) Il ¢ == (cols - 1)

AT ERERRERRKTEERNRER, BFELITHERITNINAZRER th

B
(r == 0 Il r == (rows - 1)) Il ¢ =0
A, EUASEREEmKIKZRESY, 8.
r==0 1l 1 == (rows - 1) :
X R B

r ==

ik r T 0, BATENE A RER

r==01] r == (rows - 1)



26 $2%

(r == 0 1l r == (rows - 1)) Il ¢ ==

((r == 0 |l r == (rows - 1)) Il ¢ == 0} Il ¢ == {cols -1 )

H—EANE., MPr B—AESHE, BAT-SHIERLE « frows-1 BEHE. W
A%, BFRsEc 5o WE, MRERERANTE, WA CHLE c M cols-1 LIHE &5 K
&R

BA)ifi, WMERNMRKES T —RIBIBEHFIRIESE, RERERFSKIRNE—
MRBEREE. MBFEA—ARBEHEIR, BARNREREANE: 6N, BIFREER
ERERRNE. —BIZEAANETEE SR, BaniigtmaeD ek, EHik,
MRE A —ARBELHNE, BLABRFRIANREEREFT . mRE BT LRy,
RAREEE H, B MESHUFEH AT I ERERNESMLTE T, BE—1T. 51
BEE—F5. Rk, WRBRNM TRIGERBREBH—T, XNRERMTE—FINEE 5,
W4 if BARSHE—AES. BN, SePTRAMMNERE, TXERRIIMKHEZ M.

242 HHIFVRFR

WAE, EBRNIRGSITNT§2.4.1 FHEF R BREERRER:

/ 7N SRR R R
/7B c BHE, RERERNETHE

REEA U E RSN R TURBIERE. RAS, S XRENERRIRZER,
EARRARERN 5. RIVE—MHBRAEFHE, CARREB N FRURRIINZW
b

BATE R EIBER N HRARRARETOE—AFR, DHRITEHE, RITESR
B FELHTPURRAREX —THELNS L. BNEERNEANTREMNTHESA
RIS — AT R NN 80Ch pad FIBEFRAT 2 )G IR —4T: MBANE L MFINRREILNES
FEEESBEIAECH pad KEAZE. BBEATXMEREIImME, WR % T pad+l, B
LABAMLFELHATH; W8 ¢ T pad+l, RBABATEERRIFI L,

BANREYL, AT HBEERHNRERRERREBENE —ANFH, RINBIEE c M c £
EHET pad+l. MERMFXT EROLE, RITRSWBEEE: BN, RIEHE—
T, EXFEHERT, RIMEHENER c K1E:

if (r == pad + 1 && ¢ == pad +1) {

std::cout << greeting;

c += greeting.size();
} else {

std: icout << "

++4+C;

}
BAE if BANEGTERTBESEER. BISHKT—H, S&EEFLBRURTE
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HHF=E—ANEE. &KBERFRESLEN, THECHFRAERRERK. SISEMLR, &&
BEAFUNEFRNMEGTAENNGES SF-EHME. MREEM—F40R, Br&&H5
Bke . MH, REEE N FUEAENBR TR -NME44 SR,

MR, BARNPN i HRE. ARIEBTRRZE, FEREEHR,
XERN c FEETRIEXITHFELHM BN AT . mERIAE c E, LEFTR
NELRHMERFE, REFEAERBFRAE. RN ¢ HERTEHRHIREXF, BRIME
AT B AFNBSEF—RX M EEFREEARMEEHS, it ae R, RIATXR
W CHE, it BETRINCEHUNFRE. SENEAREZERE—MEEEA, S1€E
BAER 54 BRSO N IR RAEMELRER P HaiE R, RIS E 1 c+=greeting size()
Eh) 5 c=c+greeting.size() R ZE K-

BEBEXENE, RIMETREIRMTARL, SHERTHRSHEEE. i, RO
B — AR FERT ¢ I 1 UMEARE R B E . RAVETE if IBRIK else 43X SERIEAFER .

2.5 STEMIERER

BIEHAT AL, ROICSBETEMNET, TERFPIARBREE T, SefETEReK
W, FEik, RAOELEFBRHTEEORFRL. R, EXFEH, BRITEA=ATTE
SKAEBRATETF -

B—AGES R RS, R A AT DA AR RAT AU — YR B — AR B AR R R B AR
BEHD. XRERE, RATRTUUBERESANELN sid:T . BOAMEEUR—AMEERRA, AT
BRI B RGE —FEH AN while 6. BJF, RATTUEDTARERTHITX
cim 1, XFHAT RS ERNNERF.

251 BEEEFERALY std:

BZE, HRATEESNES—MIEENZRZIHES (RERD) sd:MBBIRR. B
HE PR std: e —AMBIFROME, BRAIAETT LUR R I & WL AR R R B ARERERT, AL, BB
FERIE, EENTRECENXEARERTHET

C++IRHE T — AN ERIEBRAIEN, ~ MR EAHRE RN ZHEEFRRBRENETE
. P, ERST TENENZE:

using std::cout;

RATRTTULE, RAVEFELHR cout 511481 stdcout, T HIMNA L% X HTH] cout.
—B4E TXMBREER, RATRTT A cout KA std::cout T .

S, BABRXEER A ESIRR Y using A8, HBLZE using B AP B FRATRA ¥
W 5 AR FRARDL. I, R —A using PR HNBIZETE S5, B2 TENKABIREIERER
S ME T TS, BIMMEMSRIEES LS K.
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MBRZETFHE, BATEAE using A5 UISRGERITINERE.
25.2 (b for \BOREIEIES

ERANEE — T &RA17ES2.3 MBEFFHRERANZWEGH. MRRNARERINELEHK
W, MAsFEE:

int r = 0;

while (r !'= rows) {
// FTHERABEASHE r KE

++T;

}

BAIRE LA BXME R while B/, EFFHERE while BHRIZ AT, BATE X EHHKL
TN REHAER, E&EMPRINSKTXNRREETIR. while BIEFEHERT XIZEHE,
Bk, TEMRFERRSFEBAR . EAXMEHEHRER, Bl CrBARNBHT
—H R B .

for ( int r = 0; r != rows; ++r) {

) FERREALEE « 818

}

XA THFRER M R&iE c —RFINE, MXEERRE-NRO0, BE—1TE
rows-1, BATAILUE 0 HEER—AXBIKFETIE rows BEERX M (off—the—end
value) . XFERI— MESBFAEFXE, ERSEETEANDTHE, BRE). U PER
BEDRERE, XMXERAKYN. flm, XE[LHEET 1, 2M3, BHEEES 4.
EREHL, BA1E, r ZE[O,rows)F EUE

for BRI T

for(init-statement condition; expression)
statement

BN EIRBE—ITHA for B, ELN/EHNIER (statement) BEATIEH], THFREE for
BHELEEAEAEEERNY for MEIME. EBERMR, EVIIRIEN (init-statement) HI
%14 (condition) Z WA NS, XEFANEVHULBANKRBAERSF—TRTERD
#1535 .

for B H S PAT for iBAIKF HIVIEEILESR), T BIXAHERTE for BRI IR AT RIRHR
BT — K. REKIIER, BRATAVIHBE R E SR B EHR R —AE R R —
o, BINEERSERE. WR—AERREVHRILEGPENXN, RAEREFRY for iE
WREHE, XPAERESEHR. Bk, AT for BRZERARBARTLUNGRZNZER,

EF-ROEFRIRE (BREE— F, BFEINKAETHE. mREMF-LERE,
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WARBRFRESPIT for EHE. SERTENBIMEZE, BEEEEPITRIAR (expression). &R
BEERRIEMS, WRER R EMEERAT for 1830, T REFRPIT for BRIk
RIRER - XM RRE—ERF LRI R4 KM 1L
—ME, for BRIMEXAHAT:
{
init-statement
while (condition) {
statement
expression;

}
}

fE FEREST, RATE—ABAMNOIER SIEHLE R while RS TR, XHFH
iE, BRATRBE T VGBI T AU MFTA Z R MR . BAIN 2 HIE R S R

B34 init-statement F statement A& R EH), WHALERNENSHEFACHAYS, FTUA
BEZ EMESS ., mERIEEEERNTREY, RUVAEREXEEHE—I75.

2.5.3 [R4EHKHN

BATATLUEZES2.4 *h SR R —A UL LI R TR X RS R SR
B, RITKEL—ABES., — M THNELRFRE. FOROINEFFRR, £Rl—TES
75, BITBSEE c EUMEEAERNESY,; TH, ERHT -IE82E, RITER
B S HAT R XGRS IR, R, RIS H AT UL+ 52 1K T,
MTTHEF & UL _ LS EEAE IR — B

RIS R R I AR, RATHT LR AR R E A1, mRBATE SR
WEEER RS, ARG, ERINFFERT, RIOIAZEN c 1 REURES
ARMELHT, Bk, TLEEFEAM 1 REEHER—:

if (we are about to write the greeting) {

cout << greeting;
¢ += greeting.size();
} else {
if (we are in the border)
cout << "*";
else
cout << " "

++C;

}

EEGTI L BEZIE, RATRERE, FIABEWAR i MK —FAUHAN, Bt
ROEESEEFAERES . EAERNE, FERMNBRFRLTAR L, BEBERIFTH
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A8 B) {4+ o B R FR S BT -
254 SEEANELER

WFIEHTH MR B R R AR =M EEER, MARINRSBE T ENRET:

#include <iostream>
#include <string>

// EEHBRAE R AR A A TR
using std::cin; using std::endl;
using std::cout; using std::string;
int main()
{

/1 ERHFRAEA

cout << "Please enter your first name: "

’

/VEANE AR
string name;
cin >> name;

/ /RS ERHAER

const string greeting = "Hello, " + name + "!";

/B RBENE A K

const int pad = 1;

/ /R AT RS 5
const int rows = pad * 2 + 3;
const string::size_type cols = greeting.size() + pad * 2 + 2;

/B —NEAT, ERHBRALSRIT

cout << endl;

/ /8 rows 47

//AZR: BHENE, RIMCSMHET 17

for (int r = 0; r != rows; ++r) {
string::size_type c = 0;

/AR BIEFHIE, EAATPRIICEMET c MR

while (c != cols) {

/ / BLZSR FMRE T2
if (r == pad + 1 && ¢ == pad + 1) {
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cout << greeting;
c += greeting.size():

} else {

/1 BANRALTAF B

if (r == 0 |l r == rows -1 ||
c == 0 1l ¢ = cols - 1)
cout << "*';

else
cout << " "

++C;

}

cout << endl;

}

return 0;
}

26 it#

KEHMEGH Cr+IBFRBLE —ANEE LZBEFRKSIMR: AIKERFATHEN 0
TIAREM | TR . B, RBAHE LERFRSMNE for fEERKLFRTHER 1, BRATR
B2

for (string::size_type r = 0; r != rows; ++r) {
/ 1 —1T

}

A AT AIRIX AR 5 Rl

for (string::size_type r = 1; r <= rows; ++r) {
/1 —AT

}

wmFIBRM 0 TFEETHEOHE A =R AT IS BRI 1 FRRTEOHE A <=REAT
W, SohR b, FERE—FIEO P BRI BRI . BAa, BATAH A EFER—HmA
AR — e ?

> B EM 0 FRIGHH B — AN B R, XRAET LA BR ATV B A B A X 1R SR R R (] B o
B, B IX ([, row R IA S 4 for B —HE, {EHXE0row)RFRE 4 for HH]
HRESERENBER.

BRX FRIK (RIAR EG, 6 AR % R X I B PR B R S b TR ZHUEXHERBHTF—INEERN
W E—ARRN MR EAAEHE 0 - m ATE, TEBRN ma]8 X E+ R n-m+l
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ATEE. B, BAVBA ST UAE HEX F)[0,rows)F BTG ENE (B2, rows-0 B rows),
KRifi, XE[L, rowslFRITENBHEREXL2HE.

A X TS, £ A RR X (8]0 34 FR X (8] 2 1) 2 50 R R ) B B A9 - an SR A AR X ]
AT )KL R —AFXE; TxtFRRX ERMNFEEH [nn-1]. WR—AXEIK
KEWFFLA, o, ERHEFREERITRA T 884 E I TREEI G55 o/ BIRRT

F—AM 0 FFEEHH SRR R, XM UAERAERER TRE. ERINKFITH,
MO FRS SRR REAFHSE: BHE, BROCSSME T r17. WMRBIMIMN 1
HIHEE, BXSERR?

Stik, ATRESEA#R, AERRE “BRINPEBHMEE ¢ 177, BRXMRET XN TA
BRRURDEEN. XRF N, 7 while BAEE —RKRRILEBHKRE, rEFT rows+l,
TIRATR EER I rows 7. FEik, RAIFARIBERHE 177, XHEME, AEARA
SAHRE!

BATTUEATRYERAE “FIHIWAIE, RINBEHHT -1 177 R, BEREZIHER
EHE, BABRNAT AT HBR A, ik MO FFIRIE?

BE—ANBEFERTURBERITAHLAEN 0 TS, BRE, XPBT LLERATER =
TIARA<=RFTHE. XNEHNERRTHELAEEN, HRE, ERALERN, EEE
MM EFFPREN T . B, WmREAMR ri=rows, B4, ERFAGRE, BRATTLIAE
r==rows. EARTRERHET, RICLHHT r 17, FIUERARLERE, RANMIERILF
BT rows 17. B—HH, WMPREHER r<=rows, IMAFHEBIEHHRTITRERIIZED
BT rows iT. (HE, BHE, XEKERINATRELEH TELIT.

MRERAIM 0 FFEETHE, METLUR ri=rows e &0, XA BRI RIEIF RBANLT B F
F rows; XE#%, WRBMNAEBHEBRRRBEKTET rows, HABMATLAER r<rows.
WREBATRM 1 TG, B4 T LA r<=rows KB RIEIHR R ZE DN rows——(EHE, W
BRI rows ZTF—MERBBENE, ORI ? XPERIE, RAITRLIUH—4
EINE &M, Bl r==rows+1. AR, XFBIMGE B RAVRBUETHMEE
RIRE .

2.7 NG

FER: Cr+M C PR T —ER B NEBHF, MBAIDLER TXEBEHFFTHIL
Ao B, BBAFTEINMANBHEERF ¥, CHBFTURNBLETHETT R, 8
LotE T A SRR B HA AT LMERT T B2 X R R2Z b mRBRATERS =B
C++BF, ROAEHMBEREZNRER. ERMNBMIHNRENN R, FREERU
TR

o HAERMAATR, XROERERTEAMNESHRFNRERTGEEHEEHIN.
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® BRSO AR B R B B — R PT AR i

o RIEHRIEHKTF.

ARKEEFRAARKMNES . BESHEFMRIE - MRERNEERRAESEH, T
BRI AN R B BB HARRESGH . X, RINERSHH AREERERS T Hk
AEBRIMARAELFETRBEN. RIVMAEZARBURKIRFRHFVEAN], ME—RER
HBEAFBRAITAITE R34 -

Xy x5 x IR y

x[yl XS x TR y PITE

X++ sfxfn 1, RE x FRGE

x- - x|, RE x BERGE

++X st x o1, REHIE A

-x B x| 1, REAERERE

I'x BHEIE, WE x KEN tue (FD), B4 x HERE false (D

x*y x FEll y BIHR

x/y x By M. WREMRMEERESY, RANELEFERTN 0 M-~ HITEA

x%y xBEly BR%, 5 x—(x-y)* )&

X+y x5y fIH ’

X-y x®@Ey BER

x>>y SFEM x My, x 6By y BARERK. MR x B— isream KBIHIXTSR, M
AM x IR LT y

xX<<y MTBEx My, x £8y f; y BHAREAY. MR x B ostream KBIXI R,
43 y BEx

x relop y B—A:RBEM, SEE—MIRERETXRNESTYE . BHEF (<><=f>=) i
BXWFEAER

X==y e — AN RME RS x Wy REHEE

x!=y P~ RIERIET x fl y REAHS

x&&y Fet — AN RAERIE TR x R y RERMIAE. REEx AANASHH y

xlly P — AR R x My FRIE—IMRENE. REEx ABNARH Ay

x=y Ty KMERES x, HWEBERERA x

X op=X HEREEER: ZHhTF x=xopy. XA, op R—NHEREEHFEBAH

x?yl:y2 £x NE, Wy, BUEEy2. RtE yl My2 PR

— ki, RERPRBERIFA—ERE U ERRFREAT . BATHHRTFHAL
B2, FURNMNZBARESN THRER: XERERFHIE - RELLKBRT R
BVERIGME. 7E84.15 9, BRITBSFR—NXHENEIT.

BVEMS TR T TR SRS Y AR 0 R T DU iE AER B KB R AT M
18 B 2 B R R S BN T B S BB A 2R, AN SFE§A.2.4.4 FXTBLIEAT
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MR . A L, HEERERANSRBEINE. B RERSPHRBRA LR,
TR R 2 AR LA B TR 2 ), BRI T LS /R 1 O 7T UM R
false (); HAUKIFTHENBEERR wue (F). BT XBRMBRIEBRBPH G ARLRIEEIIL
B, £F 2 ETRRER, RIIEEFERIXFERNERN.

RAY.

bool REEMAATARE,; HEPTLLR true B false

unsigned HA&FIERBRBEEER

short DR/ 16 AL SRR

long DR /D 32 MBS RY

size_t THEBEER (E X fF<cstddef>F ), A LMRFTAIXRIIKE

string::size_type TR SEHER, LR FEEAERFENKE

EHKFEE AREE T ENMRAKEPH—. i, 1L3)BFET 172, BAEY 3.

&bk, PR ANEENRER . FEPRERESEREBRBANRE: FFEEHE R tue;
FE NPT false.

Bt

using namespace-name::name;

2 name & X% namespace-name::name fIEL4 .

type-name name;

X T HRH type-name FAEE name.

type-name name=value;

B X T HKAE Y type-name FIZEE name 3 value FI—AN3E TR name #EATHIIHL .

type-name name(args);

& XA K type_name [H7F 8 name FFHRIE args IR BERHMIE name FIE.

expression;

AT expression (FRBR) FHF=LEMBIEM.

{ statement(s) }

B RNEARRAPER . RERIFRTEERELIEN (statement) . FATH
DAZEAR ] T B — B ) B 5 48 PR BRTE 40  FEAEFE 5 P 58 SUIZR B AR R PSS SR E AL SRR ) Y
— g2, EHBRAERECE XK, BN EREASRNAERSLER.

while (condition) statement

R L& (condition) JafBi(false), MABATEMEME: BN, HAT statement REEHE
4~ while &) .

for(init-statement condition; expression) statement

5 { init-statement while (condition) {statement expression;} YEAT .

if (condition) statement
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WREM (condition) HE, MIMAT statement.

if (condition) statement1; else statement2

R %M (condition) JEMIBAT statementl; 7 NHAT statement2. H— else
#HE BB RIRE 5 2 UCECH if AHKEK.

return val;

B BB HIRE] val SR BEIRAMRRET.
38

2-0 HIFFBITRINEXEFNHERF,

2-1 HBRERERF, #HEEREA R IRE.

2-2 ERMNMEREFSD, BROVEAT —e B 2RI B FTRER LRI 7
SRIFR. B, EFREEXMEF, EEENEF P ERREREREF AR ZHRIESS
F A ERE BRI -

2-3 ESHEHRET, AP A CREERERMEREZ K2R

2-4 FERERRRFFF I AT RARBARMEEESRITH, BFESR— R
TABSMEBLT. AEXAMEF, LEESN—FRHREXPRHIFTHEET.

2-5 ®/RE - MEF, ILERH—RIN 7 FR, BFRHNXEFRPEEE—NIES
¥, —AKITRM—A=A.

2-6 FHEAAVERMT 28?

int i = 0;
while (1 < 10) {
i +=1;

std::cout << 1 <<std::endl;
}

27 HE—MREFRRKEHM 10~ -5 K.

2-8 HE—MEFRRITEXE(L, 1009 KA BUEFRR .

29 HE-AFEF, LAPEARMUEFS S EXEAES SR
2-10 7 THEMBFP, X sd: B8 —IRAEHHITRRE.

int main()
{
int k = 0;
while (k !'= n) { /AR, BRI, BRIOCELHRUT kMES
using std::cout;
cout << "*";
}
std: :cout << std::endl; //EXBABER std:
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s v
=1

fi Al

BATES 1 A 2 EPITRNFAEEF M TERATRE—FREHETH S,
AR — TR KA. R, 5L RREFHEESRRK BN, KEHRIH AR E
HMEEMR A BRINEFEERT P LES MIUBREBR—XUREFEREN—MRE L

HIRIE -

WRAFRHECTEENFHR, BAERMUIEZT, RIIKEFCERZIFMT . LR
., ERFABRNE THRRMIBE HFRBE ISR CERFH) FH8e), BITHRURXA

it B B

fa] BT R LR B RITERF

FEARTES, RIS TTRBESHOLERBRIENTTE. BT RIFZMTR, RITHESH
M EFREEANERAREEL RS B RS . HEXNBE, RITEESTFHE

BB 75, BIER S A i RSB43

3.1 H#H

BER—ITTRE, EXITRED, BM¥ENBRSEHEHRBRS (4 BRI 40%).
WFHERS (A 20%) MFEEHIFHIRSE (5 40%) HIR. fEARNBFE —KEK, &

FH S

1198’5 T F H BRIP4 75 B AR

#include
#include
#include
#include

using std:
using std:
using std:
using std:

int main(

{

<iomanip>
<ios>
<iostream>
<string>

:cin; using std
:cout; using std
rendl; using std
:precision;

)

::setprecision;
r:string;
::streamsize;
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/I ERMAFEANEE N A

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

cin >> name;

cout << "Hello, " << name << "!' << endl;

/ /R FEAN AP R Gt

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

cin >> midterm >> final;

/ BRI F B R SR

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

//BIBRINE, ERBRRERV RSB BT
int count = 0;
double sum = 0;

[ HHER BRI RSUERITR x F

double x;

EN: S
//BBRALE, BRAIEEERET count MREMILERER,
/ /T B sum %F %k count MRS BT
while (cin >> x) {
++count;
sum += X:

}

/B R

streamsize prec = cout.precision();

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

return 0;
}

PRSEE—#E, RMEENEFEATINETLARS T #include F§4F0 using FHFH], XHT
BRI 5 Wit #<iomanip>Fi<ios>. kX f<ios>RE X T —AKA! streamsize, KA/
S PR AR XA KB R R KN . k30 <iomanip> T 5 X T ##8% setprecision, XAME
128 LLERA TR A H TR & A AL H.

FERNMER 5 — A 35158 endl BIFME, FHBA B EIRL M <iomanip> W BIEH E. BN
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BAERVREF AR ES B A B 628 endl, FTEL, AT HEMEH, C++IBXMEHIBM
& X RAE T <iostream> ] A~ & F <iomanip> . '

B EEERBAFBRAZER S . BPAERE RS E TR, EERBAZERN
KRS BFSESEHMBEARERLRS, HEEBRET XSRS k. AR
) C++ RSN A PR T AR Bkt A P REF K XN — MRS, TRE LA
HERFEF T8N, BIEIEAE control 8, KRBT 2z 8 (T Microsoft Windows &
F T BT END B d 8 (T Unix 8 Linux RLE T 27 HHEHD.

IRV RSHAH R, FF MR T count KEREFMA KBRS, RN ER—I5)
BRRSBAEHEE sum . —BBEFEHTHAERES, ERail—%HRER, K5
s AR B RS EXRERIORHE, EMAT count 1 sum R B R B/ K P MS.

SERATRYL, XA PG L A MR SREN, Tl ERFPERAT A
FHIRES, BATE X SR TR

B A FRES R RE ARSI — H -

cout << "Please enter your midterm and final exam grades: °*

double midterm, final;
cin »>> midterm >> final;

FESE—FEORBELN. CHRET ME, EXMITFR, IMERERTHE
TN 4. B FREERE X T K4 double #1ZE R midterm 1 final. double ZH
SRAFAEOURE B S A BB R Y, 7 Co+ PR E — DRV ARR, By floate REM
HE LFEX, float ATRES RE M MHKA, Rt double KFATH MM HEILFERERIE
W+

w3, NENMRELARNERES, MXERMLZRREEIHER T HRL. K
AT TR A 2R float B % H IR KLY 6 LRI ks, BRI — M EEEZE AL L
Fsk T — MR B RN . double 5BV /DA LIIRAE 10 NE AL, TIERAIITA. FrAKR
G IBELIR P D 15 MFE R ZEBABTHENA, double B H 4L float EXEH, [N
PR float ERIAEH, BHALBEL. HE, HI{E double 5EIL L float MR

£ X TASE midterm A final 2J5, RATREHMEIXFEANRED . WA HEHET
(§0.7), BNBEFRETHERERIERNER. Fit, RROERDBBRIETHMOLE, &
ATRT AR A\ B VR e K. B,

cin »> midterm >> final;
BT EMERE

cin >> midterm;
cin >> final;

EFF TG R AR e AR — AN E B midterm H, RFIET — M EE
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final,
T—%EREREMATEELHS:

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

WRARBER - TXLER, RIMRSER, ZEBURE—IT<<—RETHEE
W THANFEREEER. BROZHAURBSXEBREN, £REFT, WRBIUENFRS
HERUNERET AKFBITNE, BAREFRBERERIY AHERE . HKt, %
B b3 4R VB AU BR T T KX — R RS RG:

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

MPRFRLATRKKIE, BANENNEARELSRBATEN. BFRFEEEET RN
BazE, BITMESR T XMELHAHIR.

BETRH—BRBEXTHNIEZE, RIVAZHNIZRRFRIVIZENGE. 28, &£
X—BAREF, Rk ABXERET R

int cout = 0;
double sum = 0;

EAERIRE, A4 sum I count 5B MAIIHEAR 0. Bl 0 FIKAR int, XHER
#, A THERM sum #HTHIHEN, REFFMLIDEHBMR double KA. WMRAENIIH
sum FIRHE, BAVER 0.0 KILH 0, MARMNKAT LLBRXNMFHHREME. HRAXE, X1
A 5 I B H 2 AR Z AL AT —ANSh B 56 3 1 RGN S 7R I RIEAT XA e Bk
6, BEEER 0 L RIER I, XBOFARSWHRSTH KB TH.

EApE, WEREAEENR, RIINZAXERERE —MIHE. MR ZHEM
%, BARMNAERS HBIKBEBEIERT . ENHLRERATRENERE. X TAEX
KRR R, MBBRITEHLEAEE —MIHAEFNE, BaXms 8 OiEE 1. dlw,
7E§1.1 HRAVEEE], MBRINFARBU—ANFRE, BARNFRH BRSBTS
ka2, TR EEE R R A B NRE XA R S IR R

MBRANAARYHAA TR FRER, BREREREAENN, XERE, £l
BREBMIE, RASGIXEARSIOELH N RTT, TIRRM MR X850 R
15 BRI . TATAT LR R R 5 R R R, TR Z S BTA X R R AR E AR A
BN U E RGINERA LRI AN R RATRR, T HEIEAFRAREXER
IV SXBERIE, LSRRG RONIER SRR, XEEN, FEENF RN
EBILEAKRBRER— A ERNE—ELE SR — I RBTAKE.

WMRAL sum B count $EEVIAENIE, BARMMEFFETREURKELZRER,
X LA B AT S — SRR A B A 1R : BB IE count FEIFXTE DN 1; B/FEL sum
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FMEFIEX AR RATRIR B R M A EAT I .. AR REE, BATBAAE S x faE — 1 HIthE,
AR EMNE —HFRRERESE, XHNE, RIRSIETTRECLAEHEAE
HMERE.

FEFRFF I while R, RAVE—RIBAENRBERFHHER:

E % &

//BEMAIE, BRIESEEFHT count NMREELBRS,

/ /TR sum &F 3k count MERSIH.B R

while (cin >> x) {

++count;

sum += X;

}

B, RESLM cin >> x BT, A while BRNETRRES—HIITT X, 7£§3.1.1
b BATEITISIE cin>>x JE— M ERGREARERREH 2, A, RENRIKRAEREERE
PREME, MBEBLN—MRAER (BB cin>>x) BINKE, BAFGB8I).

7E while BHROAE, RIEATHBZE/FNEAREZER, XBIMZENCEESR
2 BB T . RIES 2 FHTHERAIENE, ++count Xt count Jii 1, T sum+=x I x MNZE] sum
H,

Bja, BRITEBRBRERZIFTAIER K.

streamsize prec = cout.precision();

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

A1 E RS BEE SAE BB REE, HELBAIEMT setprecision. % endl —#,
setprecision LR —NEHISS. XMEHIBANRMEHRBRET —MEENAENLL, XH
CRATUM FETEHT . RET setprecision(3)fa, BRAITMATLULRGEAEHH REF=F
MRS T, MHEEREERE (3D MAWARLERE, MMRBENE—AL.

it {# A setprecision, FATRKZE T HILLE cout PHIFTA G HMME. FHXKE
AR TREREN, FURNMEXHERNESRHIFRFE. A, RIOFEDHE, 88
N EE BT ER AN, Ak, BITAAT cout FH—A4 A precision
R R R %0(81.2)  AFF T 3XAN RS JE RATVRR TT LU B A 34 TV s 400 Hh B BT P R B
KA setprecision KILHERE R 3, BERLT BHRS RERIMNFILCEHEFRERN
precision EBRIHIE . XM HERAMRERT, BAUEH TIANEARBER: *—HR,
IRAARR, +NEMM, SN EEFNEXTEBEHEN.

BRI LAE AR precision B B RBCR B ERE, HURINERE W THE:

/ HERERN 3, REIREKMRAE

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;

/I ERERFHFRERERREGE

cout.precision(prec);

Rit, BAVERMRE T setprecision #HI88, EAXHRE, BRATTLIERERMERN
—A R,

3.1.1 Kl

MR BRI, FEXAMERFS, BOE—BBEER - while BRRKMF. X%
HARBBHAER T istream RAEA while A4 E 14

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

BAME X KBAPRERM cin PIESEE . R ILRERTD), x HRFRNRINERKE,
BT while HA) AR B LT WRIERAR (AEFREAMA CERTERENBE T X x
RIBBI RN, B4 while KIHIRR L R, T EBRIMEARER x B91E.

RIBR THEEENRARE TSR W EEREY . RITTUAERIZ—T, »>BEFE
BEIEHARES, Eit, #XK cino>x KESM T EPIT cin>>x RFHK cin KIE. Fi,
AT LUIE—ANBEEEE x b, RFHIT T AEARER SR T BT

if (cin s> x) { /%« */ )
X&EA S T HAEDEN:

if (cin) { /* o */ }

IMBRBAMER cin >> x RAEIEH, BRIMANUNERREM: EAHBER, BRITES
o AMEET x P BE, BROPTEMROATTEEEME, 7 while BT cin fFAKMHF
REAMEX.

B4 cin [I2KH R istream, T istream RAFHERER—F84r, BTEL, b 7 EAR if (cin) BX while

Ccin) MBS, BATBRLBSEMR istream KIE X . BELAEH, XME XRFEFIHRE, Hik,
BATERN§12.5 AFTEHITIEARITE. AL, REEH LMY, RIERTUNXEER
FTHBIBREFEHNER.

BAVES 2 EHHANEA LR TERRBHEF, XEFMHEE™ET bool KEKE.
BeAh, AR LA R A AR KR I A R AR N . R BATER AR T
xR, BLAERERSHERB—A bool REKME: EBMEBPHBN we: FHEBFHHN
false. ¥k HBIKB, ﬁﬂ]%;?ﬁﬂ‘]&ﬁ%?@ﬁﬂ‘] WA, BRA istream R T —MEHRIE



42 £3%

cin FHB— DT UEF AT ERANE. RIOEPMERXMERRE, ERBRANIFEXME
DRSS AT R ME, XA BT AR AR T istream MBI AEPRE, X MRESLHER
E—-YOEHIR SRR TR . Eik, A cin REAFAEM TRMBRIE — KM cin SHIEH
FRETRI -

FELLTFHURE RS, BOIA— M RERENZRTRSURKER:

® BAITREELIIE THMAXHHSRE.

o BRANTHEMMAA TRSRRMAMBHNZERNRYA 2, Flm, ATRSHR

BRI AL, RAVEERMRE— NS, BEFFRINAAZEL.

® RANRATERMALEPRIB) — MR R,

T LR RSN, SREE PN WRBRNEAZXNAATRED R, Ba
K S A, Mo, — BBRATREE IR IR BIMEE, A8 T REIFTH NS HEE R =
MELIRBEL, RERBRNEFRE TR, EM.13 PRI THRIEERNTE.

312 @BIAFRER

FERBEAATR (§2.3.2) KRHERRIIERFHN/ O, EX while BMAHRFRIER. K
HWEIERAEMAREAMESYE: WRRINEIBBATT cin>>x, BAFRRXNE—HT
(HBA B T RATELES count MRS —35H) R AR, Bk, ROTBIBATH
ST — ks, HEREENARERTREERRM.

BAVEIE, EHELGZHAERNNE, FERMTUE, BIAISLEHET count ML
S, NP cin>>x B3, BARERINEZEHT count+1 MRS REBRAIX count 1 1, B
AUAFRBRIX—HIERIE. R, XHEMESEAERNE B AR BHRERHA
sum 3k count MRS BRI —4), EATERANIX count ST 1 LUE, sum D&%
count-1 PN FIAE count MR BT . FEHR, BRATH BT sum+=x ATIFEAZXKIR
—EARE, XPERE, 7EREJSHY while KA P BASERER A .

WEREMENE, BREFERIMNOBAZRRK T, BERIFREEREDHHRE, X
RERE, IAREBRRIRAE. SR, 7€ while BRERUE, BRIKBALEREBESE
HRBIERT .

32 AHERBTHIE

B E TN, BAVFTR S REFE — AT LS. — ERFES T — M HREELRS,
EHED MRS ER. T EENTERE, XGETFARESN, B2, MAR
fTAEUR SRBEAE ML R ) R (B R AV I 1, FRRAI R TR ?

BRBEESNPENBRETER, EHERGEN (BURED MUFHITRR, REHRH



& A B ¥ B A% 43

HE A8, REBUERN BV EE, BT B F R AR A E KT I9ME.
2% P EENE . BAENMERRRPYE-REER, TEEIERESREA—
LOREL - 0T 2 B ARST T F&.

MERMER—T, BRIMSARE, ATHETELAMRE ERERNOETF. A TE
WS H MBEN T E, BIILAERE N RE, EERENERERNIE. T ERT
BIE, AR FEAEBUE R BON A B LB N BUR TN B A, SEYE R B RIRR DA BT 19
MR,

321 EHERESEBEQET

HTHERE, RNBEEIOIEHTENREMLRSE, REXNEINETHT, &R
TR HETEE—A% (BEFHEAD. A TEFE. ERNULERXMTEERE, RINEE—
P kSR A DA TAE:

o HREAREIMM, BATEGUGER—NEE, T ELERBERRMRRIF AL

EHENE

o TEIRER T BT MBUEZ B X e EATHEF .

® R R AR Ay — AN AN EUE

FREPESRAL T — 40 vector () BIKAL, TRATHT UMEAIXFHRRRIRBAL MR PRI
XS, vector 77 T — R AH I ERRBUE, BN LURER EHKUALHE
MR, EAT AR S — AL K.

W, LRINTHEFHSHERGNEF, S, RIMSERERLRSFE - RE
1, AEHERLAFFEXERGER. FORMARBRARKERDT:

/1 RRMER (30

int count = 0;

double sum = 0;
double x;

LS &%
/7B EBINIE, RIELEIT count MREFIAS,
/ /Wi H sum T3k count AR EAM
while (cin >> x) {
++count;
sum += X;

}

EAEIREREE TR B MRS AN, AR S A RN T X R SR . MR
B, RIELXFEATRREERESH, RENE, TEARLSEAAHER. HZHAR,
MR E, RRAEH RS ENE, FRARSMRMRE:

/1BERE (FF):
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double x;
vector<double> homework;

/ /AR BIHRAIE, homework B THHZAMFEEV LR
while (cin >> x)
homework.push_back(x) ;

FXE, RIF/ELTRBHEREN: SREBX — M EEEES x P, HIE
BE T AL FRARSERERMAN L. Tid, EABEXEEEMEE, RITRAT SHEAR
1A .

ik #1158 A homework FF 3, 7E % X homework AT BWATATMHE AL R
vector<double>. [HBE—PMEMBREEEGNAESR. £ TRABFTHIAERERREHTHRKRE
&, ERAARNHBTUEEARLRRGNR . BiRA, RERNEXT - HE, B
WIS M BATEARSE AR . B homework HIE X BRATA LAKIIE, homework £—4
i, WX REERE double REKIME.

fEE X AR KR, RAVER T M OBRRMIESHFME. 7258 11 Fh, BRAITK
SEFMRANEXFE. A, RENBRIPRREEENREZNAS, RIMTLE— N RE
RXA B FTRENS TR R IRITR. RIVERBSARETHNRHAXR. Fil,
vector<double>K R T R R B, XEFBIRAFT double KAUMFIR; vector<string>HR R
SHRUWRE T FRE, FF.

while FEFF MFHER R SE H B X B S EAAA RS . MFRE—F, RIVEHREES
x h—— B BRI TRE R S 45 AT 5 BA R T 3 double 28BN . BATEE while &R HE
HFESL:

homework.push_back (x) ;

1% § 1.2 "P I greeting.sizeQ—#E, FATATLUE push_back FHHE—NEUARE, X RH
5 MUK vector KA — &4y, i HRATAIXA ek HH X! homework X B FTHRIE. RITHAT
EA BRI x 8L T . push_back BEFTHMBIRRMN—MFHATRIFMBHRE. ELE
HaE—ME, SMERERINESRATHH 2. Hik, push_back FEEKSHR#HA
BHER. fEREER, EEERERKERN 1.

3% push_back BEFTREIERIERITFRRBRIVEME, FURMNBAESRATUEN, ER
BEHnE, RITMBARERIBLSERENE. HRAEHE, HRAIN while BHJFIRBHES,
$ R AL T 2 B KBRS B 2SN FEAE7E homework 1 7T — X ERBRAHER

BTR, BRIV ZERALD.

3.22 FaHH
7E§3.1 FRIRHERBFRRA T, ﬁﬂ]ﬁ&ﬁtﬂiﬁiﬁ*ﬁﬁ%ﬁiﬁkﬁ& |
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streamsize prec = cout.precision();

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

7EiX B, final f midterm £RFF T AR, sum 0 count MBS T FrE KE/EI RSB
FEA R BTN I LR A B

MBAIES3.2.1 PIHERIRAE, P EMBRE R RN HATHR, REREDE
8 B R AP IR EUE K P —— I R BATRI TR D REHE ﬁﬂ%ﬁcﬂ]?ﬁﬁ‘ﬁ*ﬁm
BB E R, SIS HRG A S EE .

HTHRUPE BRNBEEE—T, BRIOIELEEF MRS H B homework KIKSE:
—ROBKEREN O —ERHEPHILERNALE. WRBIICKEEEE—NRATEEET,
BMABHXTERET

typedef vector<double>::size_type vec_sz;
vec_sz size = homework.sizel();

vector K52 X T —AN4 K vector<double>::size_type FIKEIM—A4 4 size HIRK . X
R KEREST RS string BB HIALL: KA size_type £— unsigned KA, EHBHAB|A]
U SRR IR T RS AR BB s sizeQMIR[E] T —4 size_type REUE, RAVAXAME
kRERABHOTENE.

BN EEAFH MO BRKE, FIURINAH - MRIBRERICEXME. AR
RS TARMNRERFRLEE, Fit, MERMNFBEREREFROMOLNA, AR
HERERUMAE, BFXANEE, RIISIZFFHREHEE XK size_type SRETARHK
RER BIF IR SR ——7E @42 size RUBRIMEHR, BATRAEXHMHAT.

FEXAMEI TR, WHXFRA RS REERER AL E. BT RLEF, RIMERT 5
X2 RIRARTHES TR, XA TAMM typedef. TIRBAINE X B EH B typedef, H
RER, BIVE X AR ERBN—AERE, MARXMERK—NER. XFEKIE,
B BRATHE XIS T typedef, FILLERIBAFR vec_sz EXFRT vector<double>::size_type K
— A B 4L. i typedef X AFRE BABIMTE BHR—FERERRK. BRER, BRI
ATLUE vec_sz YE size_type ISR EZ——HEIRMNBA T LaifERBHIRE

R RAVENE T W74 homework.sizeQ R & EIE R Ry 2 , WBATHR AT LMERXMEAF 6%
E—AF—KBN. BH size HRHTET. EEEENE, WERMEHTHAIAEAKE
HITTER size XA, BASEETSBrHRRE L LHAR, HHE—REIE—
HERAR size BY, ERNTABENE, size BHLHRERSR <7 WHL, TiEARS
RERANED. BRER, BECHRBPERN size BEANX W EHETERIEN size RET
AREVERSRAN. BTFXEANLHRIONERRRR, FFUSEE CREFR) 85 H
WA size A RAMAIFTRERN.
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MRATRVE, BR-ADTHWEMNPEHRBEER N, RERIT S0 TERLRIERI]
WSCHA T —BE.
if (size == 0) {
cout << endl << "You must enter your grades. "
"Please try again." << endl;

return 1;

}

EARAE size BN 0, RAVRAEBRPE LEHFXFER. WH size b 0, A, &Y
BRMIER K W IRBRHFLIERF. AL, BATRE 1 RFZ KK IEWNRAIESS 0 ZHTIT
W, REMRE, WR main BEORE] 0, WEFESITHII. BEHAKEAERERR
—AREHREEEXHEL, A, KBIHREFEFIEAFRAE O EEER K.

MRARMNELKIE T RINAE LR, B4, WERNRTLUIFHEAEPET . B—PE
M RN BARBATHER, Ak, BATEA T —MERE:

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

sort BR#UE XAE K X ff<algorithm>, ‘BEIEAMR P HEIE EFHHFRIFRBUTFH]. BATZ
Pl AEEER MRS RE N, FRTHEEEETETRSEHMTEMS.

sort RIS IEE THHFNTENTEE. vector K NIX/AFHERAE T B A5 B
begin Fl end. 7£§5.2.2 FEATEXT begin Fl end MEUHITEZHITIE, AEREREENRE
%138 homework.begin()F§ 7~ 7 %4 homework KR BEKIE—/TE; [, homework.end()
18 1) B ERZE homework KB G — ML EZ WA E.

sort BT HSTER T EMES: SUNERSR T EASRFRTRERANTT, AR
BB ANFHAERRKEMEHETF SR

— B BATI5E T XF homework HIHEFF, RATRBER N M —PERBEANFEITTE:

vec_sz mid = size/2;

double median;

median = size % 2 == 0 ? (homework[mid] + homework[mid-11) / 2
: homework[mid];

FER P B I RATIE size BRUA 2, RAERMIBBAE T FMERFRAE. MBETEMEH
BE, NERERSRERBN, WRITENMOITH, BAGERNEE/DTRETEEE T &
KEIFBA

WA ERB T TR BT EL. R A WP ERERITTF A ENMAIT
ERPHE. BN, EPESE TR, ERNEREPE.

BAVERAN median BEKNREXPER TRAOFRIESER: RREER/F%H0— 54
BHER, MXMRHEEFEERRE? . BER.

EUBGE SR %38 Bl — A B E SRR B LA SREBTI A B R B mRTEMERLL 2
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FIBEIMKREH 0, Ma, BFCEERHTRENTTE.

S ZEAFNREF LY if-then-else RIXXNEE. Bk, EHHESHK? MO ZATH

ZMHRERXHRE—AMI/RME. MBEME true B, BALRREEREBHEHME “2” F

“7 ZEMFARME; BN, EREMRE <7 2ERERNMME. FHit, WRBENSENTCE

ANBCHES, BATRIEHEE N FEBEANTCEOTIE. DR T BLRIMBFESR
3 homework[mid]. 5&&MBEFEML, ? . BEFEEHHENBERER. URNMHE
P8 EI S RV ER, BT RESTEHRTELMBRERTH—1 ;

%} homework[mid])H1 homework[mid — 1JHI5 A BRIVBER T A AR TEN—FHE. &
ARBHHEE -ANTERE AN ERARIINER S ZHE. HlM, homework[mid] 2
homework &3]0 mid TE. BiEEAES2.6 PHEIK—H, homework MEFE—IIT
# £ homework[0], B/ — 4 JTE N homework[size — 1].

B ATEEGHBR N GRHZ) BN S, XN REBRRFEERRPRIRTHER.
E i, homework[mid]/&— double 2R %%, BATH AKX ANMR A double FKEU BT HFH)
AT HRE . 5, BATRTLUHERAS TREMM, RS DUBXAMINERSRERU 2 UREH
AR BREEHME.

— B#8 T a7 4 homework FHITTE, BRI UERTESHREEFHEITHT .
BATE T size HEE, XFHE, mid BERET size2. B4, EPRMLENELGRL
#H—ELEHRHE mid MLE.

mid size-1
elements < median elements 2 median
0 mid-1

BA/1%%, homework I —LHNIFH mid NTE, XHRMNKEEELHBEN, BRI
I AR B R AS T ENRS R mid - 1 R mid, TP EREXHRA TR FE.
MBFTENNBRETE, BABBRBRENSLE R BRI mid LFRREE ize - 1)/2. X
BEHIIE, BATHET LU homework BB EREH mid MTRIBNH B ERAH BB
R —ANTCESEIFFR, A TR E:
mid
{

elements < median elements > median

UMFEFHERTE (KFEFHERTE)

i | T

mid+1 size-1

o—>
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£ EEKE-MERT, PERERRRTARMETERRSINERL TR TER
AT KB .
MBRMNEH T PE, BaRKFTEHE NSRS &5 KRS

streamsize prec = cout.precision();

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

BRESHXBREFHIN TR PRERFBRAMKNERAE, B, XBREFNER
B REMnE . faits, BERAIH homework HELSBEFENY RAR—XHER
A LA SE F B34 AT T 2 N R BB RS, BATINRR B A R E S B
KB NIRRT IR RS, RAREECZB3IARINMT IARNXETAET.

FTHEENEF. BEPRINE—RERETRER Ssnclude 84, FNE using
FE I DA B — By

#include <algorithm>

#include <iomanip>

#include <ios>

#include <iostream>

#include <«string>
#include <vector>

using std::cin; using std::sort;
using std::cout; using std::streamsize;
using std::endl; using std::string;

using std::precision; using std::vector;
using std::setprecision;

int main()
{
/ 1 ERBAFBEANEENG S
cout << "Please enter your first name: "
string name;
cin >> name;
cout << "Hello, " << name << "!" << endl;

/ /ESRBA SRR P A AR RS

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

cin »>> midterm >> final;

/ /8 REA KRBTk LSk

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

vector<double> homework;
double x;

/ /AR homework B THA NREE RS
while (cin >> x)
homework.push_back(x) ;

//H homework & AF
typedef vector<double>::size_type vec_sz;
vec_sz size = homework.size();
if (size == 0) {
cout << endl << "You must enter your grades. "
<< "Please try again." << endl;
return 1;

}

/1 3R GUHATHER

sort {homework.begin(), homework.end());

/ /RN RS HE

vec_sz mid = size/2;

double median;

median = (size % 2 == 0) ? (homework[mid] + homework[mid-11) / 2
: homework[mid] ;

/ /7 VB I AR

streamsize prec = cout.precision();

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

return 0;

}

3.23 —LFARAHME

7 FEERES, B MTREGSRIMESEREN. &% RINTEL—PER &
homework N2 IR FRATHH AEBNERF. WZE bR, R—NZRHEEESPEK
EAMMER KRBT X H—RIBARMECRREH 2B 7, BHEFERFRL 1
EREES: WRRNAMEEG 4, BLARINMTLEBHLRT. BR, RIERFLER
THR—T, MBRRMNSEE THITHERESREN 4. MRMAHZERHARINSETRER
B TELO AR, BAHEFENE—BIRBEURKEL. St alk?
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MRERNHFEERBITTE, B4 homeworksize() (AR size) BLET 0. FHH, mid
WEET 0. BEATHATE) homework[mid] KB, FATIESEE homework HIE—ATTE (B
MERSIH 0 KA. BB, homework FHEH TTEFE ! WREANIPAT homework(0],
BBEAVEBRESABRUBERMNEBE THLA—BEAXERESRES LN BASKRERTIR
ARAFESRPEUE, XHEMBARBHEPRERN.

BNMUBIAMES—SABEENGFRE, BFHENSEEKERE &,
vector<double>::size_type & TCHF S BOIHY XA IR R AR A AN 68 B SR Al S U AR,
CAIFREMHEIEU 2" A8 (o RDMIRTARMNRERE) . #ltn, ERFPRIIKEAS
K2 homework.size() < 0 BRI, FHAHEXNMAER BREF=A false 1H.

A, BLEERENLTF SEHEREAPEGE—EN, BB ERFE RN
2w, FHik, #40 homework.size() — 100 XBERIREABLSAELHFENLER, XHEKSE
2B A ge/hF 0—B1{# /£ homework.size() <100,

BE, HEXENE, FLEBRNEFNEBITHRREELTHN—RE vector<double>3
RS EREFEMHKUAHEEAN, TAEN—FHERIET ERNKERN.

BATZ U RS L, BEN CrrirdExt ERPATHRNERIER. EA
N EFSTHTEOME, CEEXFMCKEEBR. TARFERER Cr+REHR
%M‘Zﬁ:

® 1¥ vector JSTVRINARITTER, HAERENZASREE TR BN T B 1 B4k

® UAET nlogm)EE (BN, BT RIZE/NFET nlogn)) EMEFFREIE, X,

n B REHEF R TR

XPENE, BRATHE T B MEFRBELMAFENE MR E ELRINET, T iEzfT
iE &> F%TF nlogn). EFRLE, EBRITREENNBEANRCELVRBRNERNBET
BEH T . C++ BB I E GRS R IR 1K, [RAS 7E R ot b AR BR T S T BE A 38
W

3.3 /&g

WA X RERIIAS REERIEEVROVIGE, B ERBREHL. AEE
R B VIS R B R R E R . KEXHEE R AEREESE MR ER.

PRI XL :

typedef type name;  3E name & XA type KIEARA .

vector KRB RTE<vector>P xE X, CREFH —MHARBRLKE, RITAEREE—F
PSRRI, METUSSHEK. SRR —LERRENT:

vector<T>:size_type —FhKA, THE T BT EFENBRRMBPHITHEILE.

v.begin( ) EE— B, XARERRT vE—ATE. .
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v.end( )
vector<T> v;
v.push_back(e)
v[i]

v.size()

HMbETH.:
sort(b, )
max(el,e2)

while(cin>>x)

s.precision(n)

RE—ANEE, XBERR TRRE v RGP T R ERME.
QT ANEHAE, XA MR LR T RXBKTE.
SRBHRM—ANTE, ZNTTERBOVIGEENR e

REFEENE | PHIE.

RE v BT RNE

JEEX [E(b,e)F E LW T EEFHF IR RTFI], XA BRPRE
<algorithm> & X .,

REIFIER el fle2 PRI AE el M e2 WAAFTEMFEMIAR.
XA B R E <algorethm> H 5E XK.

FE—ANE LRRAEED x PHEERORES. mRBLTHRR
&, WAMBERY: BN, WER, while RFEHRAERAT.

R TS TER s WEEREN n (MEEn, B4 s BFE
AZ) . REIREERKERE .

setprecision(n) RE—AME, WREAMEHE s REX MR, WAXNMRIERF
VA s.precisionm)IR R . & X FE<iomanip>H .
streamsize R setprecision #3283 H i precision iR [FIKI{E KA . & X E<ios>H.
B3}

3-0 ik, BTHFMREEPHERF.

31 BERMNFERN—ABEESOHE ARREHEE RINELEH &
BET, MERERTEFEHEOME. EH: BINAREHCLTIINEME. K. —
ATFHATHAE ISR, SBRERMNTUEHE—AME, RERBRITOESTRIEN (BREFR
e BESHE, ERZBRERSEPERERERNEROBNE.

3.2 E-AMEEEAS ARSI, TUES 80 &8 NEEUE A Ar
RIERR, B T EB4r RO LA — A/ R AR B R K, BT BRI I A SR b
FHER, RE—MEFREIF BT .

33 HEAERRIEET BN P AR i8R BT H KR

3-4 RE-AEFRBESEHRATRKURBRENFREOKE,

3-5 RE—EFRFANEE n MEENRS. EXEFRESREFIARNRAL: B
— ARSI, BAMRERRS, XA B RS EREERINBARTE. BN
B R RS AN SR B E N . ROVEESSL3 PRI RS 24 2R G HBERT
pdin)o s
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H ZVRE - PR

BRES .22 FHAEFHRITTENER, BROREENE. TR SHMHFEZKER
EREEMEX. XEETRRRINEASHIMEN TR, BEELAFEERSME: B0
A

® ERAEAR PRI LELRE B A i ] BT

® LA RS M T A LIRS

o MAHF—IEK

BB EHEFRE T RERFEPRE I, BRENFARESSMIBE . & T P E
FRERMFE, PdABRNTESIFRREAFEN BN, RaRR, BRIERRITMER
F RS BIBAR LRSI AR ZRNEN S, BUENREZ/TEESH.

BAZEREFRINES 8, Cr+RUETRMEANTERUERMNASKRBNEST: B
C (R TS MYIEEH. 515, C++EM LR RERBNBIES WS ST —
AU RS P ——BATH SR 9 EHRRE— RRIFITE.

RERNES T A RBRERE S RALIEH, ERFTERE N ERTEFY
S R BATAT LA G 1% H ARG 5 RE A S 7 IR IS A TERIBS — M RATHE U EH Cv+
RN STHF RS R TR

4.1 LHLAUH

EBRAERE —DRERHH— DN EERERSE, XN EBRSRRERT . WKL AR
FFREEL B ARG E R . RIEEE, ROSLANFINFKEFLRSHHE N TRE
YL SRR, T BRIV EA RN B ERE R PHYERTE. R TREMIEZS, XK
¥R K AE RN E — ER AR HeE: FKEMELAHARE KRS E &SRS 40%,
TR e Y o T R A 20% -

FURNE (RETHE /AT BITR—MHERR R, ROFNEEBIEXTH
BER—AEREET. BUHN, ZHUEXREREN: RAITTUAHRBRAGBHABER
BV [ R SAMET R RINEF N LR, T EHXREOET LiERIERT L ENEN
FEHMBEEE TR, Fll, BERITESRRANHEBSFE. WRBATY T ERIH
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RS —EH S RETH AR MK B RHEERRNZ RS NS MEFKIE, R RIR
R =T

SRR BB R BOE S — AN E AWM ML REEAR AR WRBRAITH A
%, WRATREELUE RS T RN EZBHE—RIREAEBHEEZ R ERMT 25, Toxd
B R W S A S R A D R R A TR IR B BATRE P M E B4 AR 5L H
MM R LREER, BRIINBFRLTEEASEM, TR R RE R AN
FEAEE

FRERAI G, BATA RS T R S

 IRBEEPTER. PIRERURFEELRGR RS

double grade(double midterm, double final, double homework)
{

return 0.2 * midterm + 0.4 * final + 0.4 * homework;
}

B ERT L, RATESGTHOFTE RBE A A main. BATATLASEURE LHAB KR
ZHEERS. EE N, RIVGERESTIEEERE, KR EHREEREE, REENE
TEMA O FEMNSEFIE, RNEER—BANRAEENREE. X TREMERE
RBOXFE AT, XN RE AR . HIFEESNSA L2

ZEXABI T, BEHS B2 miderm, final LK homework, H—SEMREAE
double. IXEBHR M N BRI M ERTIMMRN. XRERE, EARARKEENSH
fig, I EAERBURERN S HR.

B LA ROAT AR B — R, EMASEZ RNBIEREXEN. SHMERTR, XWEf]
T U AETAD LA T, SNRRERSBAANA AR, B, L, R
ERATER TR RATRLRR AN KB X LS YRR RFOTHRBATH I ZH
AT . BN, 76§31 HRAIGS T FTENEDRAH RS

cout << "Your final grade is ' << setprecision(3)

<< 0.2 * midterm + 0.4 * final + 0.4 * sum / count
<< setprecision{prec) << endl;

FIFH grade B, RATRA LME EHEHERBEER:

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

AR AL S BB EN T RA T A MR EOF B NS5, Tl LiX &S Y BT LA
R W HNIBUSARR . E, MARIIEAFARY grade, BAFE—DSEBREHTHR
B, BoADRRYIKBRG, TR ANBIRK MRS

SHRULEER, THHET U REN sum/count ZREMFER . —BWE, FISHH
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R RAT AN I S BORATHIRLE, SEREVIBWZ ER T U B E BN RBERRE —HFRERE
FERT . B, WRBATEA grade(midterm, final, sum/count), I 4 grade RIS EIHF AR
REERNSEE S, LiFL, XESHNVIHERENSHEERNES . XIMTILEBERAD
WA (call by value), XEFASEHRBHRESHEKN—PEH.

411 BEPE

7£§3.2.2 FRAVLMBR T FEMERAE . FHEER, EHAERLT, RITETRERR
RS ERE RS, 7£88.1.1 FRATHSE BIRMBR T2 X —MEHRBCRB AL BER
RRER R, TIIE, BRAITKE ERER LD vector<double>HKH L.

HTHRERNORL, EROVEKE—TES322 PRI ETERET, EHRA
ﬁﬁ?"*%&ﬂiiﬁ:

/ /At E—A vector<double>HRIHERAIPE

//EBEENE, AHREEEA vector BHIMEBH H

double median(vector<double> vec)
{

typedef vector<double>::size_type vec_sz;

vec_sz size = vec.size();
if (size == 0)
throw domain_error('"median of an empty vector'});

sort(vec.begin(), vec.end());
vec_sz mid = size/2;

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

}

Hpf—A g, BITEREREZ N vec TAFRIEEHE homework. B35, RAIN
R LAY (A EFEEDY) HhE. FRIIEZETEE median, X
EEABRINCEAEEEET: RIN—EH T FERD LT UREIE .. FBRNRERTZ
B size Bl mid, REBETIIE R T median RN AR . XS, EHAMMITZFHA
BERERT I GEERFMEXE) 8. HH median BBHIX ST R SEOER, NEBUR
ER AL A%, BATE vec_sz B XR—NRBHLELK, EARMNAHEMEMH
FHAL B WTUERRXNBHRHARERR.

HHh RN BENRHE, RININZFEERN T ARMARESE. M§3.2.2 HRATATLIA
¥, RASBF A EESARINNEFROAR B RN, RNRITETUNPEmMEE
EAFARITOEE U A 2B RBE T BE B YN ERXNMRBERRET, BIGFAM
HERAEFACRERNTEAMENTERE, BHit, ROTERI—HMHEREHEREH
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HIEEIRIRAR . MR INERE, WRABRAZE, BRATRME 5.

MR —AMEFRE T —RE, BAZXMEFRSEMR NI HE T LI PITHEB 2R
FIRZS—85, FRXEsRE— N RENSR, REXNRTEERAEFTURRLESR K
"B

BE, ERERRERTREEN—FSRATTEZRN—IFE: IRERHHT.
—RRY, XANFLEMBRE X R MG EERE L AL AR SEN R AT .
X AMERRHB T, BRI R 2 domain_error. X RTE K X <stdexcept>H & X HI—
AR, BLRRINMRSE, RESBORERRBFTTERZN . ERINE— T Rd 5
domain_error X% H, BATATUSLE —NFRBFRMBABHRER. EWNRINEAES23 TFHF
HIIRRE, WIERFNEF I UE—NSHiE R R ERE N RS

EH AR T RBAT WA TRIOERERERR . ERITAA - REARE,
RNTUIESHEEERVBESTSENRBER. XFEME, RIREES, £RA A%
BORHR, SHRNOSHEEHBSEC. i, WRENAM median FKH, BARMNA
BB B BRESBEEHIE] vec F.

¥ median T 5, ESHEEFHASHEPREFRERAN, BRXHMSERES I E—IH
% median R AM sort ATTBZERNSHE. MRRBBEREBHSHEHNTX, H4 sort
PSR A S R ERRRT R T AR RRE RN, BRI R ER
RRZEH B R RKAS .

4.12 BHHEITENGHIRE

§4.1 FH grade MEUE T RATELANE T HAEMKEML SRS, MANNEFENHN
BBV R SR, WA EREUX A SR RATSERE I — 304 7E§3.1 P ERAVERTE, WHE
§32.2 PR T . Eik, BRBATESS PHAIEHE, BATTRESHE RBKFE Ak
FARBATX — 50 v B B R SRR -

/AR . BRI R SRR SR ML i Bk T R A B RS

JIEARBAHEHIE NS, BH nedian BEABAITERT X4 T

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

( - . .

if (hw.size() == 0)
throw domain_error{'student has done no, homework") ;

return grade (midterm, final, median(hw));
}

EXANEHD, B HREA BN

B—AR, BIIVESASBISERRER const vector<double>& . XMRALH R A
“st &M N double MM BERKTIE", SFEES, RIBEEKD “WEERRFERS]
7. BNBELHFE—ASERE, XASKE MEENSNA K. s, WRBRA
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WmE T UTHEA:

vector<double> homework;
vector<double>& hw = homework; / /hw & homework B— M4

AU, hw & homework B 5 — /8B NIRIER, BATK hw FriERISIERSM T
%t homework i FIFERIBNME, RiIIRERAR—H. £ TEIERTEEIN— const:

/ /chw & homework K— A RESEHA A

const vector<double>& chw = homework;

XEBEARRERR chw & homework 15— AR 4, (HE const R T RAVEA X
chw RAETTT B 23S & MO B « ‘

HA—A S AREANZENS —NER, FIURFEEED A SIHANGI XN RE.
EX—ABRETIARE XERNSE5 ARSRE K. fln, WRBORET:

//hwl Fl chwl & homework KIERE, chwl BRIEW

vector<double>& hwl = hw;
const vector<double>& chwl = chw;

4 hwl BB hw —HEE R homework {15 — N EFK; 10 chwl WER chw —# homework
BIAR R B U5 A A — B K

MERMNEX—MEFESH (BRE—AARESHRKTIA BITEA L ERE
ERNSRERIIE, BHAXEMERT, BRITEEM const FIAARVFEIEIE. Hik, &I
BT :

vector<double>& hw2 = chw; /7R ERTX chw FIBiE

XREN, BIAZOERIET A EEE chw FIE.

FREH, WRBAIR—NSBAIIARE const vector<double>&, M4, LEhr ERATMAEALE
ER B SIS T RATN KB A B A BBV AT A RMNZEHE, FIRHXREAUE AT LU R
BATEARLSHESEIE (BUNSHAEBRBESET). BAZXNSHENER’—5]
B, FrURIMEAT AR BRITUCAERRAR AR RAK. XEASHERE—5IH, Bk
AT ET LB 2 I S B BSM T8 .

grade B HIEFHE ARMBHE MR, Bl HEMNBH—H, XD RPHEE
B4R grade——RECLFHA A grade BE. BAVREB LA RBAFRRNRHEEN
EAESWMER, CEFEH CH+EFTHLSLEHI. RERNERIBENRLZLE
AN, XEASEHREX LRSS, EARNERINEMNARRAA grade, RITESRE—
ABEHIR, REFEEBIBEE NS BIRERPHBAIIERI B R

B HR, RITSKE homework.sizeORE N 0——RERAIANE median & HRAITERK
BAMES . XREBMERR, R median RAUBRNMEBEFR—AZHBHRFEE, ERENM
H—AE4E T 45 B “median of an empty vector” KIF¥ . XAV H 2 4E RS ARBR,
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XEGERIFAREEFAMN. Bk, RO T ACHRE, RNFECREHSEZ T,
L P A T R IR I EE

4.1.3 BREEWRG

5 ANBRATT AL LI I3 AR B 1 R« BRI B TS SR A b e B — AN ) B
R ?

FER X — A BT A, BRASBR—ARE: EBER-RERME. —MEH
MR TERNRERWRS: 8 —MUEREAZRET R

RATRAT — AN E BT RN R R EIZ T ME. —DMEERCEER, S8
BB, XM SHERN—AMRKEIA, RN P — S RESREEZXITSHER.
ARG T 0 R BRSO E W, ERRAIRGER . XFERE, RATRER S
THiR:

J FE—ARAT, RS vector<double>KRBI B F

istream& read_hw(istream& in, vector<double>& hw) {

/ /XA AR

return in;

}

7e§4.12 1, BAVEFMEAREE BHE —/ EL% const vector<double>& KB4 THLE
AW ZEH T consto— NS const H15| FASHUE ¥ BB LUBBUE A RS H AR
. Bltn, WREMNBAT

vector<double> homework;
read_hw(cin, homework);

H4LRF L, read_hw BB -ASEE—ATIH. BEXANFLRNATURBE, X
read_hw B #4242 homework HIfE.

B0 A1 R R B B S S BN, BTUE R IR AN R B R R, BRATAREESH
FiF R E AL RER. R, RITBFEE-AEASEES A, EER-DRAXE
SRR R, B, MBE—ATRELE, BARNEHTUR—FIHRERTUR
BE—AB HNERSERSER. —AFEEARENRER, FI sum/count, FARZEME.

read_hw FREINFHEASEEE A, XEEN, BRINFERXNREREERZHNSHE
R . BRATER T cin (41, EFATLMESE, BERATERE R MEIRGHN . EXMEE
CERITR AR T R E R T RRA TR SUER A M BT R AR SUAE IR SR
SRR, Bk, MIBEE B, BRI AR cin KE.

{HAERRE, read_hw £IRE in. Hob, BRUSIAMERRTRZAEER. Lhr b,
KERRRATEE T —ANE, TIRITEASTE RSN ST, RNRIES
25 5 MO8 [ & B Rl — % g ——ELE E R th R E bix & . i FRBCEEIMRR, BT LARATETLL
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fEF LT E S
if (read_hw(cin, homework)) { /* . */ }

RAERN T ERIBEDNES:

read_hw(cin, homework);

if (cin) { /* o */ }

R, BNTUEFERBUAERFEFELEST . RHE, BINIFELRE A RS
EEEBER. XFENE, BRXBMNE—RBNHRESES THMERT:

/1 B—AER—HATEERR— 2

double x;

while (in >> x)
hw.push_back (x) ;

BAERIF TR SRR BRIOFHANRE TR — .

F—ANERE, hw FARBHERNE XH—RAMWARBRFCEIBINENHF T BA
BAVRAE X ERATE S, FrUBRMNRAEREREARCLH T HEHE . RAIFTMER AR
R, BAINR RS ERIELE A BATN R EBCR AR £ F AR BV RS . FEZHFER
F, hw RS SHLRMSEERS. A THRIGXAFE, BATTUEF RN TELZ L
1A H hw.clear().

BAVPRB SR E A RE R, BAVFA+ 2 PRI E L. BRATAT CAERF LR
SHEHFE B BE MR EE IR L, BEREXNMHZBAINEE AN RE. FRARE L3R
ARAIAFBESLEE B — ARG RAVTRECEEA T XHSR: RERNFTRERI AR BSR.

EE—MFRT, RIWBHEFHSRERNIET ISR XA REBRERILK, H
ELTIRIEE, XREIMHSRRCRARERMNBINHENT IENEEE A A TRHR.
— R, —ANXHERFIEERIRBAZEARKT -

BB, WRERIBIRFALARAS, BAERSICHMATRTICHRBARE . XA
%E, EENRAANERESURKER, RIFRRNJAT SR Bk, &AM
BEREBAHBANSEEEILT 8, K RERTRR, BRERREN— N FKEELSSEE
HIBOE H AR R K B St '

st F B EHAE—FES, RAVERTL “EE” BRITAKRE B RERE — M KEFILRSH
EERASEE. XN B BRASTRN: MRBRMNBET XHER, BRARAEE
ANESMOBA T ; I RBARB MR R RS ER S E T EMEEEANT —RERAZR.
B, B BRATE M AR B AP R AT ) B8 S B A SR R UK B L —— I RIX 15 5L
REKT SO RRAEE T ERMA RS, L ERIIEEA inclearQXRIERR in KRR
&, RS IR KBRS ERAT .

RIVEFEZBAI—ANEY: FREZREREBEAR —NFKEELRS LA, R
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RAMRELIERTHAMBAERE T — N HERER . XREAE, BITRDTAEBMARA
ZT. B, BATKAE TREERROENTZEREBEARFENTN .
THEHETER read_hw B3

/ 1 IR R R BE A IR A Bl — 4 vector<doubles
istream read_hw{istream& in, vector<double>& hw)
{
if (in) {
/I TEBREERARE

hw.clear():;

/ 1 R EEAE N B Sh

double x;

while (in >> x)
hw.push_back (x) ;

// TEBRRUMEMASHES T — M EEFR
in.clear () ;

}
return in;

}

EBERIR, clear FRFZEN istream ARS BT HTRILH SRIAT A HEBR T 70 (7 B X B AR
SRR EARRAM. T isream R, EHEBR T HIH KRR CERAZH/ETT A4S,
X TRHENS, CHRT HETFIHRELEHNERAR, IREREILRNBRAE 12
AT g .

41.4 =FIRFSE

EX B, RAIARGEREERNMNUWRITRREZWNE—T FEHRNXAFE: BICEe
X T EAMREE R TERENRE, X=/HE 5 7R median. grade LA K read_hw.
X R MR B — AN ERA T A B (T R AR KIS 8, RIRX =AN BT R I AL B 7T
HER AR

median #%(§4.1.1)F —A vector<double>HKA )&% . Fit, REXNNNSHTHRE 1
ERMMEE, MXMRBENARTESSEUSEHE Y. RESELH, HEXT median
3 Ut, vector<double>ik R — N IEMIISHRR, XRRAXAREHFE T EAMESURE
R T RATA AR M BT E. median &4 EHSHHTHF . WRENEHILSHHIE,
352 B41 178 B medianthomework) B IR B & 38 homework FIE .

grade FMAE — AN FEMELTR$4.1.2), XAMEEH A const vector<double>&HAL )
5%, ERALEG, SRR HEHNNEHSE, Fit const HRTEFHFLHZX
SEHE. FRXENSEERBEFIEN —HEENTR. TR, BEEANZHE
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SR, T B8 T3 @ vector BX string XA R A KIS BE B ZHI v BESFE 2R LR 2 IR 1H) .
— TS, BAPFRELERTH#EW int B double X A N HAB MBS HM =4 H const
I . AMEXEDNROEHEETHRZIEERN, BERERACNNR ZEHeiEREs
BHUOMNAFE, BRERPK—E7T. ’

read_hw B¥H —NREA vector<double>& IS —TEX B HEH const. FIFEH, &
RS R HEHIESENSEOEEER . IERMNATUR LT SHMER T ALEXE,
BATZ T E# R E SR E R E N R EE RS HRE.

SEERIIASENNMSELARIE—BRER, BNLHARIERNNR, HESE
BB S —NEES BAEEE -ENSEETUBUEAE. fll, RERINTE —MREZERR
-

vector<double> emptyvec ()

{ vector<doubles v; VA &= VIS 3

return v;

}
BATAT LU A XA RO B R A Rk AR A §4.1.2 FHIBE A BB — N H:
grade (midterm, final, emptyvec());

TEBATHIRTR, grade M¥AT BB —A 7%, XREXNENSENE. R, WEEX
L&, XRMARREEEEN.

FERATAF read_hw HINHE, EHENSEHLARLEHE, XERFACHHANSHMRIE
¥EIA. MBRRNA read_hw —MHARZEBEFE

read_hw(cin, emptyvec{)); / /R emptyvec () AREM

GIERRSWFHE, BARNERN emptyvec HITEIRMBARGZHHBEHSE
read_hw R EIRSLENE % . R BB AT XBNIAM, BERRE, BANCWMATHRT
—ABRATTIED R FH

415 ([FARBCRITESRENNG

B 15 BITE X R — H ORI RB R E . flin, BATUABEIRE
B 3.2.2 PR ERSHER:

// include &4 M FET AR using B

// §4.1.1 ¥ nedian RIS

// §4.1 "M grade (double, double, double)R¥ALH

// §4.1.2 %l grade (double, double, const vector<double>&) R
// §4.1.3 M read_hw(istreams, vector<doubles&) ¥
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int main()

{

}

/7 ERIFEANFEERAL

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

cin >> name;

cout << “"Hello, " << name << "!'" << endl;

/1 ERIFEAB R RRIAR LR RS

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

cin »>> midterm >> final;

/7 ERAPRARKEE RS

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

vector<double> homework;

/) BEAREE RS

read_hw(cin, homework) ;

/7 ORATLAMIE, TR RS
try |
double final_grade = grade(midterm, final, homework);
streamsize prec = cout.setprecision();
cout << "Your final grade is " << setprecision(3)
<< final_grade << setprecision(prec) << endl;
} catch (domain_error) {
cout << endl << "You must enter your grades. °
<< "Please try again." << endl;
return 1;

}

return 0;

S8 AR HARAMLL, BAVEXERA T RRR T ERERREE LR H M &

R

FEERA P RARERLRSZ)E, RITRAA read_hw RERIERIE . read_hw HEEH
while BASER MIEFEELRS—HBBNBIE T X4 RRERRE T — 4 double
RRR BT HIBUE .

EXAFI T, BEENOFRSERE uy &6, EERMITENPRER try XRFZ
JEHIEA . MRIEXEE MM KT —4A domain_error 7%, M ACHEE EHAT
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XEEA), RIEHEPIT A —RIVAFERRER . XEEAR catch GEIK) FHH—38
7r, catch THJMKEEF catch FF4f, BH/R TR E KR,
WRAE wy M catch ZRIKIERRATIRAFEMEFRGRKNE, BLEFRESBIT LI
catch TR AT LEWAT T — K EA—ERXM 7, XFKIEH R return 0;.
ARG & ry BHHNER, RNBLICARE BEIEARBIERRERRZ. B
WARELE try M catch ZRIKMEM ARG RESTIRAE . WBRRXFEMIE, ERFERE
ZJG, FrAARNZHITHEES L. BITFLER RS TR ANSEE: —NMERT
EARRBEREZFHITHIEE, ERFIEXTEEFLEMTRERENMSAZER.
Bilin, BRBIAICLE R f G e AT M SRE 2SR
/1 EABFABEIEH TAE
try {
streamsize prec = cout.precision();
cout << "Your final grade is " << setprecision(3)

<< grade (midterm, final, homework) << setprecision(prec);
} o

HEXAEGHRBIHRER, BRREHFRFTENLIAPAT<<BHEHFF, HEEH
AN B R AT T4 2 DU SR AT B E B AT v . R, ETTEEZEMI T “Your final grade
is"Z 5D FiAA grade ¥, B grade S T —AR%, BormbsATEES T LEHK
IATRMEE. H4h, X setprecision KIE—XKIAFASIEMBRIEERA 3, RMFE R
HEHAHETERAERRERE A RIEEEERFRER B RENME. BI—FHR, RS
KA ST BN AUIAR T grade B4 TIRESXEMNUERARKRLER
M€ .

LB T A ARNEIEH B RIEA S F RS B—KBANRRT, £E
R 2 SRR PR AA T grade.

BATE — S LT RABRAN—hRE, RITERIEE —FEATHEERANMASE
T A RERE-AEIER, HE—FWTRES5IRAENEP AN X HIER
HAMEBEIER, RERBLEAEHRMANEHNEL.

L8R, BAIRBHXA main RFEARREEFIEIT. BITEFERM include 154, FIREK
IR E A2 F R EE T AN using A8, BRATEE(FH read_hw F grade B3, XHAER
BB = A SR AUER R const vector<double>& . X B E XK IKAEH T median K H
1 grade ¥, median 1 grade #BRH = double REKIZH.

KT HATIXAEF, BAOTERIE, XERHFRE main BEZ AT (CHEARIBF) E XK.
MR RXAENIE, RIS ESRE— AN it N\RBKEE . EXBERIFAEERNTE XA R
B, (BRES43 TRESED, BRIV ERETIXRE TR 4 8 B & B RIS . TR AT
IEBA1EF R FEFHIERERATO B .
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4.2 ALOEERE

HE— AN EER RSN FERERBEAR, REXMHEHIREE, BITH— G4
B E SRR IELERRNGEF —HRRR. 57T, MRARNBESR —TRENE,
WA EE H — P AR RS RN ERNWERF, eEXSUntFRFEHRE.

RAAFEX E MR E N FERRS, MR BEH —MEFFSFENLER U RS
St . Mt BT A RRE — MR RSR — MR ERRS, RE, BTRE AR
ZAMFRBEMEL RS AR — AR T

Smith 93 91 47 90 92 73 100 97
Carpenter 75 90 87 92 93 60 0 98

BATGEFS A B R N AN B RS KK D 5 40%: KRS 40%:
A ST & 20% .
St IXANMEA, AR N -

Carpenter 86.8
Smith 90.4

TEXANE R, AT e i 2 I TR R A S R, 1 ERANFEN RS
BRSLETEE. XeBERERNT, ROFEE —MHTREMITEFERNESR, RN
AT LU T RIUERHFIEM T . A THEES M ELT NN RS REREE D42
%, BRIMEERBBEKHEAOKE.

B — M TR RITE— AR EEE, %B?ﬂiﬂ]ﬁTUﬁ—/\r’]Eﬂéﬁﬁﬁfﬁ%E
MBEET . —BRBESTHERENSIE, RITRATLUSZAMBHTHF, B/ERITHT
EHH ISR ENRS. Bk, BRITSBI M EIREHRAFLENERE, RERNS
5B — B B R AR B AL B X SR . AR T IR LR, RATVRAE R EIIRAE ST
HH R

421 B TRERFTERENEE—

RAEE, RATEERFE 24ENEIERE K F R RAT X S EBATHT . TEIXFEAL
MR, R EESENERERSULEEE. Bk, RIIFERI—ATERERT
A TS BB AR — AT . XANFTIB R B R — AR, ERAET
sk b 4L . HACPRIAAR S A SST LA R T B B RS

£ C++7H, BATE X T W T —FBERE#:

struct Strudent_info {
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string name;
double midterm, final;
vector<double> homework;
Yoo J/ERXBEHSS—ERATRIN
XA struct (£58)) K2 XFIR, Student_info 22— ABNMHERAKEE. FA
Student_info & —FpRY, FFUARNIBATLLESGXMHERPMNR, ME—MNEHSL TN
AEHE A 1 — AN S
B—AI L name KRR A string BEIK); B ADHE=AHR double KAIRY, BTN
FR4) 9 & midterm 1 final; T8 /5 — 4B 7 M2 —A> double KRB K[ &, 4 F P homework.
4§— Student_info KR IS SEARAE T — M EERE B BN Student_info B —FhER,
FrEARATTE — 4 vector<Student_info>JS B ) SR RIFAE R B H MFEHE B —RIFBRRK
112287 —A vector<double>ZR R it ZRIR AL B E H MR/ ST—# .

422 MBFEITR

WRIREA T 5 B4 B LB B 1R, RAVEEBAE =M 0La P8R, T HBA 1A LA
RAWEHEERTMN: RAEEBEE LI —4 Stwdent_info BHMWXHD;, EHXHh 1
Student_info KRR B4R MRS EERE—F BRI —4 Student_info KA B H
THEF -

XA E—FAD T B BERERA17E84.1.3 PR E M read_hw REA-SHHRL. EBr.L, BATIAT
DM XA RBCRIE R B RS, B4 BRITERERPENT L UREERRS:

istream& read(istream& is, Student_info& s)

{

[ IENFEEFEN R UMY . BIRF RS

is >> s.name >> s.midterm >> s.final;

read_hw(is, s.homework):; / /ﬁk#ﬁﬁﬁ%iﬁ‘]ﬁ?ﬁ%gf'ﬁﬂkﬁﬁﬁ

return is;
}

XA REA LN read FALEHENLHTR, XEFNENE -ANSHMEREIE
BRAOTMERINEERH 4. EEESET R M TEEEEEIERLRNESHTREN
read FIRME A FFK. BN read_hw —#E, IAMBRHEEFHEATIH: — R istream, FATE
M istream FIEEHEN: H—ASIBME NS, EEET BETEINEE. EREAK
WRESE s IR, RITESEIESEBRIIBENSHRIRE.

AR GEBEIEEX R s A name. midterm F final F, R/EE A read_hw
FiEFEMEVRS. EX MRS RE—RZ], RAOIEE T EERIE 4 RBGA A R
o, WEBXENE FAMERNRASRBLTAHHAT, AMERMTEFIKKR, is
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HRETEHIHHRREST . HEEENE, EMTAZUSRERE RN RER
i1 A read_hw ¥ (§4.1.3) KREMARCELTHRRET, M4 read_hw HEiEHA
FH—ABAIFFTERRBRB A KA — Stdent_info ERFIXFTHERGH.
§4.1.2 1, HERAIE X grade MEBMEE, BATRCEMRT XA BBOL RIS . BINE
T ER grade BECRILBAITK TEFBEEHREA—H. EHREHREE N T —4 Student_info
PRI B B RS
double grade(const Student_info& s)

{

return grade(s.midterm, s.final, s.homework);

}

XA R B —A Student_info KR FINT ST, KRG EIRE—AFRREKSEH double
AR E BB SHHIHKER const Student_infod& T A& & #/ Student_info, XA E,
EBRATAR CHRHRERASH Z A Student_info Xt R T H RSN TR T .

BNEEED, BNEXANBHETABN grade RPATELSRE—ANRE, MRIIER
Hrh A BIXR BT B HE R T AR RO T4 . Z BT LAXAHBOR N, BATIK grade BREA
B E T BRI R C ST HRERE T 20 R EBUL A A ESIE. EARIIK grade
RHARSWKEE, FUHRMEARERLSEEARARINMARES, TEARBEFRTR
SE Y 1% R S5 R A AU R BE VR ML 25 SR A B R AL BRI E R BN & ERIE -

HEHRBBEAEFRZN, BRITNWEBE - MESREE R BTN Student_info X B AT
BHTHRE . ZERAPEEE (§4.1.1) F, BRIVESR—A B K vec i vector<double>K R {15
BEATHE R P I TR sort B¥L:

gsort( vec.begin( ) , vec.end( ) );

R, BRIV ROV RIFMEE— AL N students IR H Y, FBRATHABEH
AFHIEAT

sort (student.begin(), student.end()); /I ARKIEH

HHALIXHER? 755 6 P RATEX sort MFALEREBEFAESKITE, PEEXER
TG LEUSRE TR EBE—T sort BITIEEE. 4501, sort R85 &+ HEK
He P R e ?

sort B LA HL R ) B P I TE B LM IR EA TR AR SHERAAHEFF I BT R KA,
R A F OB B RAOXAENE . BATET AR vector<double>K AL sort, FIA<BHFFE
HAR A double REVEIE, REBH - MELMSER. W sort 3 HEHKA N Swdent_info
KA ARSI N2 ERR? £ AT Student_info X R E<BSEFHEH —ITHENE
Y. SEBRE, WR sort REE BN RIE, BREmiFSRoRnhiE.
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ERKRERR, sort REEA —NTENF=ASE, XMSHR—MBH. BRAR—A &
¥, ESE-AEME, MH, ZAEERRBERE bool (Fi/R). MRE=ZASEAHFE, B
sort BB S A EMARFEH<ZERPRUEBITR. Bit, RMNEHEX R IR
HHAHKEN Student_info FISH . BIVARXNMRERANE-NTSHEREE P THE oA FAR
NFER L FRIFRIF L, FrUARNFTR S K LB R B O A REAT LR -

bool compare(const Student_info& x, const Student_info& y)

{

return x.name < y.name;

}

XA B BT ROR G 3R He gk Student_info 38 B TAERE44 3K stirng 258 . string 542
T —A<SEAREBRERS, XNMEEFEBEENTFREFERRERS . XREK,
WREBREREFFRP T ARERZH, B2 RN ARESE BRERD . XRAT
RIS R BRATA ]

&M T compare 2 J&, BATEE A LB compare & #HE N B = NS HLIBL FERH son N
Xt R BHATHR T

sort (students.begin(), students.end(), compare);

sort LB & HIRHER S 18 A BA 1K compare BR¥Y .
423 SRR
BESR O2H T BT RERE, BB LUERBATNIRERT -

int main()

{
vector<Student_info> students;
Student_info record;
string::size_type maxlen = 0;

[ PRFERFTERCR, RERHBKNERMHKE
while (read(cin, record)) {
maxlen = max(maxlen, record.name.size());
students.push_back (record) ;

}

/ 1R R HE e R

sort (students.begin(), students.end(), compare);

for {(vector<Student_info>::size_type i = 0;
i 1= students.size(); ++1) {
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/IS, ARBL LUK naxlen + 1 HKE

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

/ /3 B I RS
try {
double final_grade = grade(students{i]);
streamsize prec = cout.precision(});
cout << setprecision(3) << final_grade
<< setprecision(prec):;
} catch (domain_error e) {
cout << e.what();
}

cout << endl;

}

return 0;

}

BITEL M TXAMBA RIS, BRERPEHMANRIREREEN. B4
CEXERE max BER, XA EBEE L X <algorithm>H E X K. RIE E, max BIITHE
BB, R, SHATINES—ATEEAHEN: BTREERER, ERRASH
DA BRFRIRRRE—RAVEAESS.1.3 PR HHEATIHE . BMIBXAER, UL maxlen &
YR int RBEARESH, RAVLAIE maxlen E SR — string::size_type KRR & .

B A —ABEAE T R BT R 2HR AR AET, BRINZWCLIE RS
HHRE—EFTT . BENR, EHRITRMT setw A setprecision EHI25, BRI LIH B,
B v — &4 &

7683.1 RATVELH B E RSN FEF R RAIMEM T setprecision. setw FITELTREZ
AL, B 5HEME T BRAE RN SR setprecision N #] setprecision —#, FATH
setw KB HARIER. B setw T H, BAIMEAERIEE T 0 SUATEA R EH
BRSPS GRITAHH RIS BATA LU setw KB R#H FRISMEA S
WMEIRA PR ENE LS —HZRER, AN EERSH— MM ZRRIE AL SRS
BREE.

PR R R E R, W RENBMESEN. WREY, SRS HAER
BT EHBHNMEZ ERD LLEERNER. Bk, WRBNEE TEAEN,

setw(maxlen + 1) << students(i].name

2K EER KRR N name R TR, BN name FHEEFHIERNREEE

%0, B, BAIFEE BEGAES setprecision B FTNBFEEHFEERN.
BAVERED] i KB4 4L students ITTE . B T IHKIATH) Smdent_info L, AL
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515 %] students F, XFERNREE T FFiER . RERNEHEXTRE name 7 IFE
A setw RIHTHIH .

BETRBRMNBBE —N2ENBRS . mREEFRBOIIEMIREE, B2X SN
WEMESIR— TR . XENE, BRITREHRXNFE . EXENBERTRNASHH—
AYFRE, TRSHEHTAPSIRHEAREN—BINER. 8 MrEERE (Bl
domain_error) F&iWE—A (WTEK) S8, XNSEBARBR BN FEHH R HKRE.
F—MARNBEBSEINSHEOAEEH TR, HEHE LA what B RREHEH
BIXAE ., FEXANERFHH catch BRISETANKE grade REFHIRE —1BK, ZH
CRATLETE whatO)FHERT .. XMEEEETAH, “$EHFREBIRERIL”. WRE
HRENE, RATHA setprecision #H]28k g ARMN VG I H =NF AL, RFRANHH grade
R R.

4.3 BEEWHSNIEERT—E

FMAEXIE, BRIICLEXNTHREZHME REMBIBEN), XLMBR TR EFi L
SV 1 R R R I o BRAT T BT T LI B R X e B M — MR RAE BN BBT R E U
BAE R —A SO 4R XA . BAE, A FTERRRSE/RKBER. RAFEES
— R, C++h TR BT ARG R ISR M T R, X MRS AFRIEREFHEEA
0 B SO o 30 ST M R 1R X B S I — A

ERNMETHE—T, NTHEBARER, RIIVNMETHE median BE. RATHEE
median B3 52 SR — AN BRI, X TT ABOIRIFE T . R LS
# median FXAERIIFTE LRI B . median fE/ T HER vector KE . sort RHEBLK
domain_error % . FLRATB AN N FiXE TRK AT HE:

/ /median E¥EIIRICHE

#include <algorithms> / /3K sort KIATEH

#include <stdexcept> //3KEY domain_error KIFE

#include <vectors> //3RB vector B

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

7 /HHE—A vector<double>ZRIFIN R KT HE
double median (vector<double> vec)
{
//TE§4.1.1 e X R Bk
}

BRFTA IS — R, RAVLAUE BATFE SR E — AN B CrebptEFFE R SRR
WE AL, ER—RTE, —MEXHNEREZAARTERRE. 1 XKBHHER
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GIRBE R SR S BIREATAIR, MR BERBERERNEE AN FHAERENR
R REFREHXEXHEERANENXERBR A CH+BXH. KEHRGHREHE
K C++IR XML RN BEL R cpp. .C Blc, FHBEAIATLAIE median BEBGE—NBH
median.cpp. median.C 5{ median.c I3, BRAFABD ARV ERRFIHFRETE

BT RBATE L median RETH AL P ATH . bRAEREIRE & X B FRBOE L UE
528, BITTUSGE B SRk, SRR LMERRIITE XL T . F, &
fiTAT AZE—AN 42 4 median.h (304547 80 median EREAIAETE. XAERYE, AP RERBTU
THIEARATUERTET

/ /E R median BRI —FEEFHTE

#include "median.h"
#include <vector>

int main { /* . */ }

MR BN #include T84 FEH T —DWF | B HARRIE S RIBL X4 BHRIGE, B2k
F7, AT BR#nclude 154, BANIERG 1F BT 5 0042 FRxF L SR SUIF S BIFTR A AER =
RN T . B— N REREHLSHN LSO E, R EE&HRES ] SHX4aR
Z A ERRTHXR. “REFREHAENS LI medianh AR N —ACH” #—
AMEFRERE “ k30 medianh”,

BAFENE, BAIHE A SR SUERELSCH, ToxtFRERSERGEMLH, RIOA
T VBRVERRHESL (standard header) TIANEATAEL U (standard header file) . AR R,
FEFTA I C++ RIS, KEREERMIH, RMBNNEELELRGELE N RE
BAI6E Fiinclude F8 45 LT ER ARG SL, BRALERSH BE R T ZREREA

BERBA T BUR B —AN LS, BBARNTMAIR BRI — X R R XNk
4 LT B % et A8 2 St R — MR R EIE R, BATUHN median 45— 8.
HERITER 1 BRABXAN R RS, BRNBRIBETUEESENER, BAER
HERBAHEL FENRAHETH:

double median(vector<double>) ;

M medianh KABERBASXANFY; BRITEFELH A S TRAZKE AR
AEHE, XANERMERT vector, FEIRATLFRRESR FEEBRMNOFERAZ BTN A
eSS I

// median.h

#include <vector>
double median(std::vector<doublex>);

76 759 median KIS MIRHIE, % T LK std::vector, RATER LA vector LEIEZEA .
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BAVAH 2 E B IR B std::vector TIARLRE — using AR ? F—MADKIEE

—BME, kXN ZREEABERNER. Be TREELXHFHERZE, BITRAT
LUAEATR A P REE KRB REET . fiin, B2 std::vector AR E B REE A,
AL 50 median RE A P A B MR 551 H std:vector. AT A P AT EA AR
fFH— using . FEk, MRBAIELPRE T —NE, BAFEEE T RIMKKE
P& 3RE— using std::vector B, MAEEIIRBTRFEE. B, L XHNZERTE
HIPR 52 42 T AR AL using Y

BRI — TR —A 3 EANEFNRIFEN—5, RBAIEE LA L
—RHAFERRE, BAKHERLFRIEZXNEXREEHIERZEN. XFRE, RAT
Kk IR EZE R RN, BAENESETAEH. AW, BINTMEEEFEZREIHL
SO RIXANER, ENIZEE LGS E S REEMESR. Ak, AT LS4
An—EXRBEER.

#ifndef GUARD_median_h
#define GUARD_median_h

/ /median.h BB A
#include <vector>
double median(vector<double>):

#endif

#ifndef #§4 K& GUARD_median_h 2% #E X . GUARD_median_h R— AN HEEF
BRUALK. 7£ C++PBEFLBHBRPRFNTE, MEABTLERFERERERLTH .
AL ER RIS CEBE T A BHTEH. '

EXBERFI T, WMRXMEERRBIRIEREXHIE, FAsndef BLMBRAULE
R E S A T —ANLAS fidendif 22 (8 HIBTA P AHUHIE UL BN 1E . BT D AEENERF
B ME— B, FHRERNE X4 BRI — D GUARD_XHEKIFREMET
—A, BAIRERANLHEALSIRIR S FEM 2R

7E medianh % — KPR FE—MEF P AR, GUARD_median_h &KL E XM,
ER A REFSEE XN MRS . SIS —F3 2 E X GUARD_median_h,
XEERGEE, RS RATE2RIE medianh BAEF#E, FXEERBLITH-

BJ5, WA i%it#indef RIIFAL T S0AEHE —fT— REREBR B GEHEIE AT k:

#ifndef variable

#endit

ZHEIXEEERE N, B C++RANRSXMERNSAHLTHRN, mH, W
variable .45 X T B9iE, MENTRRER L ZHEXA K.
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4.4 $EITHERBGHIERF SR

BRRBRMNCLME T B £ 2H median BB REFE, B2 TSR TERZIERA]
i Student_info Z5HIFIAE I R B B2 K .

#ifndef GUARD_Student_info
#define GUARD_Student_info

/ /330 student_info.h
#include <iostreams
#include <string>
#include <vector>

struct Student_info {
std::string name;
double midterm, final;
std: :vector<double> homework;
}s

bool compare(const Student_info&, const Stdudent_info&):
std::istream& read(std::istream&, Student_info&);
std::istream& read_hw(std::istream&, std::vector<double>&);
#endif

EHEFENE, BIOEMREHREEN LR EHEFTERKE std: T AR using FH. H5h,
ATE Student_info.h B T 5 Student_info £5H B PIFI54 M compare. read LA & read_hw &
¥. BORREFRHXINGHAIERA SFH XSRS, FHIEXERBEEMIE X HEAE
—EBIREREER.

14 R BN AR T T BRSO R X

/ /5 student_info 3% R ¥ATIR M

#include "Student_info.h"
using std::istream; using std::vector;

bool compare(const Student_info& x, const Student_info& y)
{
return x.name < y.name;

}

istream& read(istream& is, Student_info& s)
{

/BB B e L AE§e.2.2 9
}
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istream& read_hw(istream& is, vector<double>& hw)
{
/1 BAHER e XAE§4 . 1.3 R

}

HRERNME, FAEINEAET Student_info.h ST, BT LLXAN SUAERATH B B0 72 X
MERHAETHES. IHUKRLEN, TR, SRR —MRFNME. BARFHRE
HT —MERILEREFHSE XRET 8. ERBHENAREH R T RELEHZEAE
M, BASRENREFTEETENMEF . PdXSRECRMARN, FURNALEERI
b 8 SRR R SK A

XMHERERZEEMNERERBAERN: C++E3 ERRHH SN E LAEREBESR
R BEIA B RRBEZ LA S A TR . XX RNERE T REFRORKRE—BR
I LEERTEWR? BRE, MR—AEHAEXHNENRKKKIE, B2REFERARE
BEEMNEHE - ERRHEHHE I ARKREHN, AN REHRRERXBERNTERNEXS
FERAH T . B, BORRATEX T §4.1.1 FHHEA median R¥, FIRRAUERITE
EHA:

int median(std::vector<double>); / /R BIERI B ZRE double

NEREEFRERFENNNBEEIXANAEN, ERsErHE  BAEME
median(vector<double>) iR [ A REEF BTy double Fl int. F i, RRBEHIMIFEHL:

double median(double) ; )/ BRIV ZR vector<double>

AGHTRREFEREFT, XREN, median(double)r] B R7ZEH AR E XK. WRE
ITAARA RS, BLBLEAREEREARENE L. WREFHEXHIE, ERIEX
— R RN

ROVEN Z B AR, B using FIAHRE HE. AR, B ER XS
RBORE R R . EERESCREA using FPHARTR—NREKREET, B3
AEEMEIESR.

FI T RBATEMAORRE — A LR AR grade EH R H:

#ifndef GUARD_grade_h
#define GUARD_grade_h

//grade.h
#include <vectors>
#include "Student_info.h"

double grade(double, double, double);
double grade(double, double, const std::vector<double>&);



48 RAZ A Fo K IE

73

double grade (const Student_info&)

MiZEBR—T, EXEFEHERBOAHRE Bt XSS RNREES TR BEX
XEARBRFVMEFEN, FTUBITEER—AN 0B e, ok, XA STHR 2R
RTREHIE, Aid, EAIBER grade.cpp. grade.C B grade.c:

#include <stdexcept>
#include <vector>
#include '"grade.h"
#include '"median.h"
#include "Student_info.h"

using std::domain_error; using std::vector;

//84.1, §4.1.2 BAKS4.2.2 F grade BREHKIE X

4.5 BIERBITERGHIER

BJE, BANBMATURE B TENERFT .

#include <algorithms>
#include <iomanip>
#include <ios>

#include <iostream>
#inciude <stdexcepts>
#include <string>
#include <vector>
#include "grade.h’
#include "Student_info.h"

using std::cin; using
using std::cout; using
using std::domain_error; using
using std::endl; using
using std::max; using

using std::setprecision;

int main/()

{
vector<Student_info> students:
Student_info record;
string::size_type maxlen = 0;

std:
std:
std:
std:
std:

:setprecision;
tsort;
:streamsize;
:string;
:vector;

/7 BEREZRKRE



/1 ENFTFEEITE FERNEIR

/1 AER:

/7 students A& THEMNEEER

// max 88T students FRKKIHHA

while (read(cin, record)) {
/7 RHEBKHERNKE
maxlen = max{maxlen, record.name.sizel());
students.push_back(record) ;

}

/1 HF R E AR

sort (students.begin(), students.end(), compare);

/7 B R st
for (std::vector<Student_info>::size_type 1 = 0;
i != students.size(); ++i) {

/7 ML, BELZERE naxlen + 1 MFRHKE

cout << setw(maxlen+l) << students[i].name;

// VBT H RS
try {
double final_grade = grade(students{il);
streamsize prec = cout.precision();
cout << setprecision(3) << final_grade
<< setprecision(prec);
} catch (domain_error e) {
cout << e.what();
}
cout << endl;
}
return 0;

}

AR RN SRS . BRAR R, RATABLER include #§4F0 using A4
FFeh. SR, ROTEUER—TFEXMECFER BN SENAEY . X RFH, B
TAULEE T B OHkS, FIREAE T RN, A T IXELFZ R, XMHE
FERR AT BUE ] Student_info 287 52 SURIARELBRATTAI RALEE Student_info XY 5 I A R STHI R
BT . THX R main BEERRA1ES.23 PAANHE—DRTE .
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46 Ihg

Brgn.

#include <R 40k X M>

RIESHEEHRRI L. RELTHR WA RAR USRI EIRT.

#include “F F* 58 B Sk 3B R

AEERFTIA P E XKL LRERAXGI SHEREN. 8%, APrEXRkE—1E
% h.

AR B b5 Sk R ER AT, BT B —%&#ifndef 54 KIBXUHEE.
ek e teh RA TN B S I EAIE T RN RK. fFeal, BNARNEEEH using FHH,
R, BAT RS PR ) 4 PR B i — > AU 4R std::o

BAY.

T& FRMAEE T H—AN5H, EBFEPAREE AN BB BRI SE

S5iXfSENNRISEL TR LE.
const T& FRMER T H—A5IH, TERINIAREE X5 REHETES. BN
R ERE R H RS EITERITE.

gHy. SR —MEEHE 0 M RBIMRANAKEY, §—IMERERENNZHEETEACH
B R B SE 41

B — A HER R ZH AR E X

struct FKRAZ(
R RS

Vo ERRXBMAS

BRFTA 5 X —FE, MR E XS — MRS R LB —K, B e RE—
MEE LR BB SUE .

&l — N RBES—MEREREC PR, R X K. FERAEXE
FER R IHALE:

ret-type function-name (parm-decls); // REEEH
[inline] ret-type function-name (parm-decls) { /1 REE X
/ 1 BBk

}

FEIXHE, ret-type 2EBEHREHKE, parm-decls £—ANEES 4K BESHHNAREF]
%, FRBAREZ TRINVALEHEN. §—ASEHABBLASHEKNSHE B Wi
RATREFRRE AN AE T4 ERMEERMG RS, BRIAFE-MNTRAKEE ¥
HHES A 1.2, )
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RPATLIES: Fl—4 function-name (BR¥E) ATULE BN — REX R
ESHHNREREH FEERPITT . BEFERX SN E - KBNS HAEESIH.

inline ZR[iEN, BRIIGBEHEHETRBE —NREEN . inline S7EE Y FH TERRIF
BICFRY BRANBETFIE—HRER, T 8%RERANBSNTE, miESSHRRK
Fi— AR sk BN E - MRAAFREFERITBIE. ik, HiFBLANEFIREM
EX, RILA BT Rl R A L ST A R AEIR S B XK.

SeRaba:

try { MR B —AEIBEETIRARERPER.

} catch (t) { /* fLB§ */ }

b try BRER LB SR LRI E  BRTE catch Z /5 FARSBAT T 18 R BR1ERAE
HoRENRE.

throw e; ZIFMATHIREERAE e RIS AAEF.

BEXK, BEEXTIARESE, BELRNBRERNT BN LIRS KRR

logic_error domain_error invalid_argument

length_error out_of_range runtime_error
range_error overflow_error underflow_error
e.what () RE—ME, XMERE T HBEFITE.
FETH:
sl < s2 N SR OR L F R B s1 1 82,
s.width(n) AT T kKKK HERETIER s HREREN D o (WREEET 0, HRLKEE
BERTE). BHNELLEEATAENKE. REFERKE. HR
FEMR, WEMHEEREHOCENREE REENSRAMA width)
KREERE
setw(n) BEl— KB Y streamsize B (§3.1). WMREXMREHFHHR s,
A erERREA s.widthm) B —H#.
I
4-0 HiF. BITHFMREEPHESF.
41 BRAFEET, 78423 P, ZFRAH max KR, LAESHEHRR™EILE. TH
MIRFERG ? RA RERIE, AR ERSEER? '
int maxlen;

Student_info s;
max(s.name.size() , maxlen);:

42 RE—ADEFRTEM 1~100 KBS (o) ERTFY. BFEOBHS AR B
FIRBEHME, EoFABKRMENTSY. SARRSREMRG, LHEEFIHIRK.
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4-3 WMBERMNEST LEFHRERF, iLEHEMN 13 999 FERTYE. BE, BIE
WCTEH setw FISHNE. IEMSEHARER? EEXNMERF, ibEBFEFRENTE.
EERNEFNEIXHERER: 3iBERHBRIAFTEBIE setw FISH.

4-4 BE, BRBHRRHKEHER, FEXK double BEITI AR int KEEKITF T .
fE R kEEEY, EBUEETIHESEXK.

45 HE—NRECENMAFIESR A, EEINRAFEE-A R, MAXN R
'S — MEFFRH R K BT 3 B LR AN BT LR IR 3

4-6 EE Swudent_info ZHIFFHESFHEMREERERS, EREBRFHRNF

47 HE—NMEFRI B vector<double>FE Rt fr) [r] B A 4R i) P EME .

4-8 WRTEMARBRAEN, MaxT f KIRERBBRAIGEM L 2 HEKE?

double d = f( ) [n]:

49 7E C++HREPH —AMELE RRFE R RRIVBRAESS.2.3 T HBEIREL setw
AN ERHERLRBE, B4 setw BBATERESTEFER TE. E584.23 PHERF, EEAR
FEAR R setw BB ¥, 3T5(§81.2): string spaces(n, ' VI T — 1 &H n NMEBRIFER S,
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{85 JE GV 5 O o W A R

BERER2S, RICEAEETHAKEL Co+ETEM, ANRINWERT —EH
FHEEANEERNR. B TRETA, BIRATUBREZHET .

fEix—E, RINSEERHRHBIXET A ST, RIVEFHERART REN
R . EMRAEER IR, FERAKN TAMSHRIB AR B FY EFB2IHE
A FELET I A

B OUR T A AR AR, MAEERRT —MAE - BIENERE:
CHBRATTRT —FARMAT N, BRI DURBA R R T H AR R TET .

B, QRAIEEAZRE L H RBIREEE, RINSHETLUE—DFRS A" [
BoRAER. B, w—FRERR £ R ERERIX 5B 4 — AR A R AE R AT -
FE A IS S I B R R B T T E—— 7 T ARRIMREL, R SN R L U R RT A E
Itk

51 REFXXDFEE

A RATEB— T 7E84.2 FHAHH 2 ARG S, BE, BERMNAUEERHFZEN
R, IR RATE AR S A R A X — TR . U N B ARE, MRARAA
A Student_info JRR AR, RATAEEUHERAFETRIMELENITR, MELEELD
SEAELES AR . FINRALER B2 FE M R XA A R A R, &
BEIE, EANRERNNAELS TEIXITRENFERNCR.

BATIS G S — AN B R FOCR A — AR EA R

/ 1 HIT R REA R

bool fgrade{const Student_info& s)
{

return grade(s) < 60;

}
AR T §4.2.2 1 grade RPORTHE RS, FINRABERT 60 S BIRBRE A A R SR -
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BATT A — AN B BT BORER AT E : ZMYBFE LRSS, REERT
B P R AR, XHA RPN RAREERS RN LR, 55—
ARG B B DR B

/1 B—RER: BEEMARBEEECRSBEITR

vector<Stufdent_infos> extract_fails(vector<Student_info>& students)
{

vector<Student_info> pass, fail;

for (vector<Student_info>::size_type i1 = 0;
i 1= students.size(); ++1)
if (fgrade(student[i])
fail.push_back(student[i]);
else
pass.push_back (student [i]);

students = pass;
return fail;

}

WA, BATHIXAMBE AL RF, ik, ROTEFENRATA R4 FKIN_LAinclude
54 F using BB, — R, EBRMFAFORBHERLFHRREEN. N, MRR
AMER T — A F Rk, BAERERIE.

PR 4 = read hw F read WEB—HE, XAMERBEEFDEMMH: —DEBRIBREIK
vector<Student_info> KB H B, BEETREFAKKRNEELERR: H—MURERH
extract_fails FHATREAMBIER . XMBRBNSHR—I5IH, FkAsENERa kRIS
Bk, FERAIH BB RBITREHE, FAMERSE &R R BB U E & RGN
2 ERIIER

EARBSBF R, XHA R BRE T RS BER R LR . &
BAEE students FRIE— AN, WRAEENICRIRSBAENIE, FRBHE pass T
BEABFH—ABE, FY, ELEEABIARMD fail +.

7E for BRIGEHRZ S, RITRIERS RARKCFEHREHB] students 1, /5 RFOR B
A KRR

5.1.1 RitiERTTR

exract_fails B¥CHRATSE R T RAVFTHEN T, HHXMREEMLERH. FdEd
B MRS CERE RBONERREE AN RERROTEMBIA. ZPTSXH
RN, ZETRKRIN pass 0 fail BIKBEHFR, FERBRAKRTE. ERBLHET for
EIEE SRS RUREEMRE, SN EENIRRBLAHIEE.

BEREHINEE, FUNRNBAEBILLENSIBEFRREE. Hilo, RITATLE
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A pass HEH. RIVERFLEQWRBENME; MR, RIBLIER LN fail #1/RE
BERAEFRINBERBINE. BRITEH students F)E—F BRI HBS . MBERSLRE, B
BAZERXFIET: WRARAE, BRANRILEH—DBIATING fail I M students TRIBRE

K TAERIXA NS, ROTTBERE—MTERABEF BRI TR. WHMFHER,
RN TABELHFE: FHER, ARETHBRTERESFERRERNE, BT RN
BINBATARZR XA . R RATEE B LR KIIE, BHEREEE—NS
ABRFRIRRRE .

B, MBRRNSTEERF RS, BRIRSEE, RENSTHERE52EHE
IS LB M . X BRE , T AN 100 MEERBEE, BFNSTRSEER
H-NEERBRTE 10,000 5. ZHUSHRXNABEREY, RIIKEMALRRFHEE
—ANEERR, TREERN T REMHFIERAR . XRLH— MR, £RTHE
g R I H A 5 SRR TR T RESTR K.

RAVESF BB MR GE B BRI 7 V5 : BATA LME A — R AN & B ERE
by, BT U A — AN IR B SRR e ZE BRSBTS T . AR BT
—H31§5.52, RATHLSEEIHE—MER T EMAENEIRLHIIBRTT R, T3 PR
IR R — DN RVE LRI RTT R -

PAERNTER BB BX AR R T R AR — S, BAER, iRITEERLETERSG
HREE. BEk, ERIERNE—TFTHENMAERRBREZNBRIIE:

/) BoRER: BRER, R RAH4E

vector<Student_info> extract_fails(vector<Student_info& students)

{

vector<Student_info> fail;
vector<Student_info>::size_type 1 = 0;

/) AR students MEBITEL0, i) PAITCRIRK RS KA H
while (i != students.size()) {
if (fgrade(student[i]) {
fail.push_back(students[i]);
students.erase(students.begin() + 1);
} else
++1;
}
return fail;
}

AR AR Tk, BRATEHRART fail. fail B—PEE, BIHERESREHKFEERN
RREHST. BTFRBIEXT i B i RMER students T, RATEZENLEF—E
, % students FATHEHR V], BHBILESE T students HIFTHIE M1k,

¢ students B —& T, RIAVFEANEREBTRRT —MREE NS WRBZHEH
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&, MENTMBLEZXFCFKEHID fail FHHIBEM students TR . X4 push_back i
SFRAR AP E—RATA TR students[i| I —NBIAR ML fail. FEEKEBNBA
PR S MHBR students MITCEMIFT .

students.erase{students.begin( ) + 1);

vector K EH —A4 A erase MR FR, XMREKERRMN R BPBER—TTHE. erase
KSR T MR TE. B E erase RBOFAREXTRBIBHTHRME, XRER, EWMRA]
K7E§5.5 REBMEEE, FAERENARBIHRSIN, STFEkRSE, ERTANRRME
— TR erase B, XA BB T A AR EFAELURPER TN TAE . erase BREAT LAE
S — S ERA, Ti7E85.2.1 PRATH AN BTITE . BIE, MBATREEENEZERE,
AT LAIERBIF student.begin( & EMEAR I TR AFMBRHITTHE . student begin(QHTIR[E]
BIRTRENE AN TE—BRARSN 0 HHA. WRBALXAREBEEM—BE
(Bt D M, WERR/ERT RSN i WTE. BARNTUEH, 3t erase KAASE
students 1 HI5E i N EMIBRE.

—HRITNABRTHBR T —ATE, BaSHERHEL, RENRAERRD T —MLE:

iR
students.size() =n
B ARE |  ROERLENTE |
students.size() =n-1 _ CXETTREHEHD
EGE ey RATERLEN TR Z\

BT HERBROKEZ, erase BLMBRETIN i MR ZHERELL i HRFIIFH
FT—ATE. BAEMNE i ZERNTERSHEHEN— M ES. B, RE i FFREE,
(B erase D&H TRBRSINNE. ARENRIILETHRTHT K, IRERER
MIARRERN T —IREFEFRTHEM 1.

RBRA TSI EERE N TRNRARMBIIE, BARINMIBERELE students . XHF
BiE, RAIBLFN i 0 1, IXHELE while 9T —RIEHF+ i WETRE T —&KiER,

WATE i 7 students.sizeQHE, XHERATRTUHMHRINEECEEET students KT
HiiF. MERNME T ARPH—ATE, BRBHTENMERELZ D4, Fik, &
1A DB — KA T &R EVER students.sizeQ. FREIE, WRBATHENHN size IF
TR REAEER:

/7 R SR AU DL R RS 2
vector<Student_info>::size_type size = students.size();
while (i != size) {
if (fgrade(students[il])) {
fail.push_back(students([i]):
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students.erase (student.begin() + 1i);
} else
: H
BATNRER S M ELR, XREFAE erase 227 students FHRITTE M. WRK
T ET size BMEFF BREEMBR T HiAARBREERTR, MARNBEX students BT
M HRAVERYI—TE, students[i&IRA—NHFAFERTE! FIEHL,
St size MVEFE A BEREA, EHBATT RIS — KA size NI RBIRLTTH.

5.1.2 |BEISENFE

BATHIFMARAH extract_fails REERT £ H A ABHERF—HHEE - MERKRLE,
FEARE X AMEIE H AR R — IR AR E Bk : 54X B8 R U7 17 B 88 B 78
£, AR, INMRENE - MERATERKREES —NREMTRE, EIEXN HHE
FAEMAE, RERJEBEFT —FiLXR.

B XA RS T — N3 k15 ) students 94— ICE, FTUERBEHRRIIFARE
BB FIXAMEIE . RATGELUERI T R E— A ERNE, XMEKRE, HTiERINES
[ R R R RENUF R AL, RITMLABES I TRSEM i KERRE,
HHEXAMREFEROEME. RINETUNR - AEEREXAEE, wRENA
students[i]3k i/ ) students BI—ANTCE, IARBIRE RAIRTRELHAT M HIBFR Y ) students
T, AR ) .

BATZ BT A0 ) S i TR E I OF, REAARBR KA REE TR R
B, 3 HEFIARMEAE. MERITME, BROOBFRNEERT — MR FEM
BE AR, BARNMAEHIFHERRRBEFUER.

BAE, BRI BRSO EERFE I, FTURIIFRE L EERABERME T
PR T BN RS MR, BRNFAEEFSEEXMEE, LESFNREERHE
B0 YRR R BRERTHERNTE. HEXR, C+ERETRIIKENERR
(iterator) MIZKR, XELHE R VFRATLLERRBRHIRI T R ABIBEH . XA EHIALE
R T B SEH.

5.2 JA=R

HTERNGITRE MR, iERAVERE —T extract_fail SEFRAER A RRLE.

AKX R RS i M Student_info S5HIFPER{E. HIlM, fgrade(students(il)
SKEL T students [ BHIE | MTCRIEXATTEMAIBS forade BB RAVEE, RATRIBF U
i students BUTTEN, XARN, RAIFRLLERRTIATISTXETRHTIR, mRIIX
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i PATHIE—SRERR B EMRBRRKELLE, REXNEM 1:

while ( i !=students.size() ) {
/7 ERXRERTHREFRASECE 1 E
++1;

}

M EERAIITLAE R E D], BATVURK Z AR Ur i .

A NRERIR, BIERATMEXA L, BREARE MER. WRBITHEABRNA
BE5, MABMEEILENAXEMAT,

— ARS8 (iterator) R—/MH, THER

& PG —AABURBBTH IR

o BRI EFMEIAN TETHE

o RULRIERBIHERBTHTE

® R T A SR AT AL i BOALER I 77 ok BT B R VEBEAT 495K

B R AR AT HER R S (AR, FrURMNSETUESHLFRRIINESF, ibellf%
FRBER B ED|, Fln, 5 students £ — vector<Student_info>H R, BRETT —&
2AERER. IERNBERITRNAMIEX S LKL SE cout . — A TERERERSI
ST E R RAE:

for <vector<Student_infos>::size_type i = 0; i != students.end{(); ++1i)
cout << students[i].name << endl;

FH— AR RENE:

for (vector<Student_info>::const_jiterator iter = students.begin() ;
iter != students.end(); ++iter) {
cout << (*iter).name << endl;

}

HTHEREXAES, BRINEFEMGHUBOIA. BARERN—PIRIE.
52.1 EAgsk

F—AMFRAR, FlinmE, #eXTHMERINSARRE.

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

FEIXH, container-type &M vector<Student info>iXFEHI A MAIRR, CRIET FHETT
EWRA, MBERIEH —ERBRERFEESZPIME, H iterator KA WRRA
ALUEE R EAE, 448 const_iterator FKHY,

MR A L EN AR BRITTERFER TR —NERBLA T SRR RAR—RENX
FixFRANAYTRBER. FiFRENR, RAIGEELELERTHEN, RITATE
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TS B RR R T U RSB T AFHEREE 228 T .8 T A ISR KT A2
B, BNEVETHR - TXMAR, HERNHBEVELFERXTXMERNTBARE N
. B, BAIXS iter BIE X

vector<Student_info>::const_iterator iter = students.begin();

RIT, iter KA R vector<Student_info>::const_iterator. FAIFH AN iter {1 “FH L~
KRB (XERAEH LAY, WERNEEELEMEX— 8. IARINEME
1 B AR5t 2, vector<Student_info>$ — 444 4 const_iterator BIRRF , IXANRLR E X T —Fp AL,
BATRE A F X R AR ARE 0} ) B o I R V7 R AR .

RITBETHROS —EE, AR iterator KA const_iterator H— N HBIRIE#. EW
BAVEK B BB IBAE, students.beginO IR EER AR iterator, ATHAIR, iter HRRE
const_iterator. 4 7 F students.beginOBI{E T iter BEATHIEE, RAEHFESIE iterator REIH KR
FRABREH const_iterator KA. XANEEHERE, RITAEIE—A iteratro HKE X S EH A
const_iterator X&), (BT RMAAT.

5.2.2 AAERIRIF

FEXT iter ZJ5, BATVRIL T HIE WA students.begin(). Z RN LEEH T begin F end
E¥, FIRAIN ZAE X SR B R M AR EALRE —AME, TXAMERRR T — NN
Fksien T BRARERRE N UERRNERMIE. £§827 4, RITBENRINERRR
B “BRBEARRBE—ATESENE” $ITRE. MMRE, RIVFTEMERL, begin A
end BB ANBBRET AN ERBEBKME. FI, begni BEIT —AHLER
vector<Student_info>::iterator [{i%EfC38, XMERBIEMABRNE A nE. XM, iter
—FF 44481 students I — P E.

for &) B &M

iter != students.end{()

BERNETIET ARNER. end FIREHERR T EARBE M n&BHKE -
RrE. BB begin —HF, XMEMIKRRE vector<Student_info>::iterator. FAIAT L ELEIBAMIEAR
8 (A HKME const BB const) BEAE. MR iter T stduents.endHIR[ENE, A4
BA TR L RIEH .

for BAPLHBIE —NEER B+riter, XNRIERN iter I 1, LB for KT —XKIEHT
P38 students FRITF—ANTTE. FikR++iter FH THEBEF, XMEEFRHENBIE
RERN . WEESEANNERIEEABSHEATIARNT . RIVDATHRTEBARX
DMBEEARENTER, FFERNEMEBENE, 1 EHERBHERTERNT I TEK.

7E for MITEERMER, iter 381 students FI—ANGE, TRAVEX XA TRITHE . R
F1E A S S B R XA T . M T A SR BN R, ESRE—AE
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H (§4.1.3), MRNMAERBABHFHRRKITE. BF, HHRe

cout << (*iter) .name

HI4E B B4R 24 3T 75 E 1K name B 57 5 BlbsAER H A .

K T EHTIXARZR, RINMEABESREHSSEEHEFIRAER. RixH viter R[]
EARBFTRIIME. “.” FRAHKL “*” IR, XRERE, WRBMNRLEEEE RN
HAERESh, BRATELFATE ST ter FHRMNTTHBGiten) XHEMEX. MRBRMNEST
*jtername, IPAGHIFERMOHT Y ak*(tername) AL HE, *(itername)E—MER, EIERIKE
S8 iter ) name 5, 3F AE S | FLE BHAFAHX AN ST BRAE B 4 dter 3 8F — 44 4 name
IRk R, FrURiIRSe PR AL . T(*iter).name WFR, BATHES|H*iter X %M name KA.

523 —mIBFEAIR

HBRATAIA BRI, RITAESIH T —MERE, REHRES R RAEFEBI R
BT — AR KRS AR %R, BATTUR—HESRRRSNBRTE: £
. (*iter) .name

AR, BRATTLGS

iter-»name

A TR LR R XA AR T 85.2 B BUR — MBI T

for (vector<Student_info>::const_iterator iter = students.begin() ;
iter != students.end(); ++iter) {
cout << iter->name << endl;

}

5.2.4 students.erase(students.begin() + )N=R

BERRATETEIERIEE T — S T8, BRAITKATUUE H85.1.1 FHHDREFHRE
BHEET

students.erase (students.begin(}) + 1i);

BATOLRER T, students.beginQe—MIEIA students M PO EKEAR, RERX
students.begin() + i M3 students K3 i NTHE. RMNELETH T, XE R+ Z B R
students begin()Fl i fIFE X i), BEMBANREROERRE THEXL. BAHEHR, ENR
BRI PRBRETEIRERFH+HBHFHIE N

415 students B— AN LHEBENLT MRS RIERIAR, A stduents.beginORAR T B
F— R TR T Y+ BT —— X PEHE, FIAR students.begin + i HAREE I HiF. Lhr L,
XM — AR RS TR TRENV E, REENSAVFRRBIIMT VIR .
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53 HERFIRAEES

RIBRAFTEERSRBAFRM— DT B IrE, BATESLI extract_fails i FHIH
BRI ATLHEREIRS:

/7 REA 3. FEASBRABRT: RETRERSR
vector<Student_info> extract_fails(vector<Student_info>& students)
{

vector<Student_info> fail;

vector<Student_infos>::iterator iter = students.begin();

while (iter != students.end()) {
if (fgrade(*iter)) {
fail.push_back(*iter);
iter = students.erase(iter);
} else
++iter;
}
return fail;

}

BT R —RE, BATEEEXNT fail. BTk, BATENT B4 iter FIIEAEE,
BATSHIXAMNERE (RBEDD kAEE studens PRITTE. EHEBRKE, BRIMNATEEN
KRR jterator [/ const_iterator:

vector<Student_info>::iterator iter = students.begin();

BATZ BT LA EAF iterator BB : 7ERNTIHM erase IR, BAVERA BRI students i#
TN, BATX iter BEITWIMRL, LB R studenis B —NTE.

BERIRE T —4 while iI5A)KEE sutdents E—NLE. WET, &AL iter fER
MRARTH—ANTE, FEittiter REXNTRNE. A THM—MEERFRREE, B
X AME RS fgrade, FFEHL, SRR EARRAEHEREHIF] fail PRIRED, BATEE—
sphzsh, ik, BIRET

fail.push_back(*iter) ; / /1S | S ACRE R IR &
AR
fail .push_.back(student [i1); //FRRSRERHERTE

B, RAOTUEBEEE NSRS, B, erase REHMABEMFE LT :

iter = students.erase(iter):

LBRAVHE A ERBIORE, BIAIRAEREERS] i 5 sudentbeginOHM T
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BRAVEXEFHBNFTRCEIMEBAREZAK, REEHREFERRN: RE, RIHC
erase (IR [BIEIRL iter. At A BXHEER?

R BE—TRISME, XA iter FHERHTRENSNE—EEERBRY ER
1A T students.erase(iter)Z J&, BAI4NIE, iter CERREERARA TR T —EARZXA
FAECERIEE. Lo L, WRRATEA erase RMBHBTH—ATE, BAFERAMLT
BT EEH T ENEARES RN, ERNEB—T§5.1.1 FHORER. KU, £R
TR T EBAE “fal” WENTEZR, BNMTEREKRT, ANEEEENIATRIS
ABHT. MBXETECESBHTRE, BEAEECIMRRBE—ERBHERXM.

(EEFENR, erase BWET —AMERE, XK R FRERMNMIRIMERH I TR
FEEREANTTE. Bk, BUT

iter = students.erase(iter)

it iter f BB TR HBA TE—XMERERBAIFTHERN.

R RATFAE R R TCE, WRAVIRER iter I 1. XFEHIE, £ T KR
KABRITREAFF—ATE L. RATRE else 40348 iter i1 1 1.

BUER—TF, EWRAIZESS.LI FERNTE, RITTRSABERZRURIIOER,
% 7 A FI7E while B4 —RKIEFF+ 3 8 students.end(), BRATE TR EMERTER. R
ER, BATTREA A I

while (iter != students.end() )

G 8554
/7 BTFHREORAL, XM LURBE

vector<Student_info>::iterator iter
end_iter

students.begin(),
students.end() ;

while (iter !'= end_iter) {
// ...
}
XARBE NSRS %R, htalk?
EE L, I RBAIHAT T students.erase, A FTHERMNBRMELZ R FIEAC RS R (1
ALFE end_iter). B, BATE VDEES—KKNMEHR IR A students.end)—FR A 17E§5.1.1
i —HE, ERERINIBEAS —RFEH A students.size.

5.4 EHBEHEBEWULIAEFAOMERE

T MUEREA, RIGEFSERLFNRR. R, ENRNIZESS.11 FHRBE
TR, SRITMBAMERR G, BROEERARLIBITRE. HtaRZFR?
AR — T erase BBORMER il TCRIFISE. ERAT ARBESH
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PAGERAT AT AP U FAE R TG R . BhAh, 768323 PRAITFRT, MARBUMEM— 7T
KRB TREFMEINENRBRIE, R RBHERRELEFR.

EREHARBABBBRTREEE S —MEE T . MRBEXHMEE, A T REFRE
BEHLAFHR AR 1, BRATBRAL B BhAL T B A\ B ER K T R B E R TR LR BB TR ERE,
BAVRFT AL FTFE 2R IKIEAT B 1] 2 BR 1) B O AN — ik 07 B LS. X T/ BN, BATTRT
BASERX—ANE; B2, MES—KEANKERMERE, ST REAE R K
R LRI R BANTE UL EFLE T ERNEBEEN AR — T HENFER
¥¥g, WBEEH—SRRERTHEN, BIOWEFEERRAL IR,

MARNMBYEEL, BRFECRA S AN BESH, I MEESEETLLERNERSRH
A ERARMBRTE . RN —DBIEESH RSB RIINEENLU . T, B
THARMLIX R, BERBNET B ASAREZAL, ZREABAMMER TG EE
LM HMTENRT . BERRANEE T W £ EREARE, MBI KB A I7ERLE
HILRER — MR R T I RIENBREES Y.

5.5 list 8

AFEAEREREETRBZE,. RITRCESHRBRTHESINKE. RE, RINEMLH—
AMIBEHRES TRRNNERF, XMEEHRELERITRERHNAFRANMERTE.

RATE B EFEA—ABIEESHINBBARMBCE. BATE, FERET —FER list

(list) KT, KRR R 7 <list> Sk S0 b SURG . SXRp RS R KX A i) 77 s B AL B o

vector (1) R APUERENLYT HTIRMRALA, FReth, RAT list RYZE, BATHA
PAZE 20 28 o (AT R BHUE OB AT TR T . A list BAER—NEARARIEH, BT
B, B IRATR R Y I A B AE, BF list R RR A vector 18, tRRKR UL, WRAS
AR (REER) NESMEME/NNIE, B4 vector LA list iF. Ak, WREF
BN ST HR R L T E——EMRATHREF TR — AN T AR, list #)
EERSER, WHLBAMNE EHEERERESEMHE.

BR vector —FE, list B—/ A%, CREFEXSHRENNR. EMBRAIEHERKH
¥E, list F vector BF SHEERME. Bk, RIEEEEIEX vector KIFRIERLANT list B,
Ridkt—#. —BERT, BRIIEERNATTIREZRERET.

vector T list RXEH— M EF EENRERKS . ARIMNIRIFESIR—H, RITAE
S —MER T vector i extract_fails B ¥R A SRER H BRGIAS BAR KL HER, X TRAE
B TisfRse kRS, BRLEW, BRINTUKBXAMRAEN extract_fails ¥, KEREKE
BAE R R RAE vector. AL, BATRFTEBIUHMNRR.

/A 4. B list B vector

list<Student_info> extract_fails(list«Student_info>& students)
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list<Student_info> fail;
list<Student_info>::iterator iter = students.begin();

while (iter != students.end()) {
if (fgrade(*iter)) {
fail.push_back(*iter);
iter = students.erase{iter);
} else
++iter;
}
return fail;

}

0 RIEX AL AES.3 PHIB MR A LB —T, BIAIKSRAE LR, TS
BATEERET vector. Et, XARHHIRFBIRBANSHEIELZM T list<Student_info>, [
IR SRR B LG R R B fail RRE THRAKRL. R, SARBHRE
B list 2552 R Rk, BATE XS B ERRER iterator, XFPRER list<Student_info>
B—ARR . list RER—MER, FERIIBARBRES PR IRARRFRN R
55, XEBRAERE L — vector B BT R—HHI.

BAPEEE R XN EFIEHEH . SR, BERIMGARRFLRARNER D
list, TOIRATHEBBLIRE—A list S HARFE. i, ELXERENFTRANTRAEZ
BRI ESHE TR, XRERIXARA RS list BrETHEARRA R vector #R1F
. RBAIBAT T ++iter, LR LRAFTMERRITEB LR list K F—PTR.
FEH, THERER

iter = students.erase(iter);

R T erase HI{FFH list UMK A B erase BB list BANIBMRL iter. 248, X1 H0
erase BAERISCHLE L AX AR vector KIS H AR .

551 —WEENER

5wt vector FISRVEARLL, X List BEREERE T ESE AR, MREKHERLZ: Xt
B AR B HEAT B S LR BT P AR B W R AR SR R B 30, I R BATTI vector HRHER—ANTTE,
WFTAE 15 BRI 7T SRR R T E S B E RN . [ push_back K4 vector HRI—
ATEELFFAFGAIXA vector IR LM . Z AL HBUXFERE SRR : RBATH
BT Ak, BHEENTELSHNMBIME: WRRNE vector RINTR, MALHT
ENTEEHISET Bt S BBEEA vector MEF AL WRBATEAEMBIHERX LERME, &
R EERANL, BRIIVFRE, ENASREEATERLRISABOE . EEHR
TELEHT, MBERMNFELHERET students.endOBIE, HMAERFHRHROVERRIE
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PN P

H—H T, XIF list Kift, erase F1 push_back #efEFH A L{FHs M H AT RFIER B R
RERN CEMBROTERNERES SR ZRAARNMTRCESAHFET .

BATCRIRBNL, list KERERBIFA T LIV 7§8.2.1 FRAITENEE
R AT E A IRA IR . 10 H AT AR R E R R EAE, B TXMERE, il
BAVRA B FAARAEEERY sort BRBUR M AFAETE list PREHF . Mk, list FIRHLT B ORI sort
AR R, XA REER T — MU SRR A 7E list P ROBUEHERF . B, 28 7HEF dist
FHITTE, BRATRLBARIZA sort Bl

list<Student_info> students

students.sort (compare) ;

TARBINIXT vector FIHIAREE, VA 2//II sort BB

vector<Student_info> students;
sort (students.begin(),students.end(),compare} ;

HBEENR, compare F ¥ Xt Student_info Xt ZBRAERY, ZEFTEHRAMER X compare
Skt vector HEATHERE, B, 7EXBRATIH AT LA RHER compare 3R 4 list f) Students_info
DR

55.2 —TXNABHERR

XA I SR EUR B A B0 52 A5 T SR AR & — MBEF BB 7, XA 7 7T AR HHBRATE
SO G MR BRI . SRR MRIS X T ESATIBUF T I, IXRERE, vector BH 2 RAT
BIFMkE. B—HE, RINBEAEBZAMBRITE, XIS, BRITHMZIER list.

BRFTE R KR A, “BiF” MBUESHMIRTHERE LY. MR — W
FHES, —HCkUL, THRHETABMNEE. Td, EHERNE, RIVEFNEESHIIEE
SRR IR AT A . TR, list BIBCREEL vector MUK TR FK
PRSI, — AN DAARIE 24 877 S AE vector BIFRFFIBATHRER T AR LU (E A List KR EBRE .
$HRIEMAN N, HEETRESU— S ARITHER TR,

X THRBIGRFRELE, BROVEHT EAMRERFH. B—DXHH 735 Kiox;
AR FRRE AR TIESAMREKHE, BREBR, B=13H 73500
£k, TRNRELRTHE—AUHRATER S MR KR (UBHED:

R list vector
735 0.1 0.1
7,350 0.8 6.7
73,500 8.8 597.1




& R BB F R E 91

SHFIAFE 73,500 &KCFHSHE, WAL list FRFRAFTFERFET N EIEARS] 9
#, SRifi, (EH vector WAL T LE+8h. MRFELZRFEARKEE, ZIPEHNE
ELEEK.

56 SEIFHEH

BEARAIESE D T — S R BIHRIE, B4, T RBRUEBMEER I EEB TR H L.
BIHHL, RORANERASBMT —RTHA: RIOGIEEN. HEN. LEIEEEX. W
HEMNUREBRTIINKE. EFE0XENAS, BITETR S AERMI L AR,
EREZEHRT, XFMBMAEERBRITFTHEN: RITBEMURRFHRNFHNET. =
®, ARBERITERFTEEEFREHRFE TR,

HUER, RATTLEFHBERR —HISKRNAS: ENNEETFR, MEEXRFTHR
B (EARLEIN) ABEME. RIMREXIFNREL —. sing REERHT S,
XRNIEFLIR 5 vector EAREERAL, Bk, BRAIBIEFZHARRNAT vector MFHF & .

Biltn, BATTEESAEIE— Mt SIRAE, FELRARAZANRIT (. BiRE
RATER). MAERNGEEERIERN, BRINGRTUEEARAFIZ LR E . B3R,
TR ERFHRBABEANPITIR: BEEETR, HEHRTERNE. R, R
Mg SFE— TR —BTH R EEX—ThHE— R, 7§73 F§7.4.2 PRATH
SEBREKBIT .

R AT AL AE R KRR, HERIERE — D RECRTERE . MEEH
—AFBESH, CHBREEARE vectorsstring>, FRBIF—NUEE SRR RFATR
HBFTHRE I vector l—ATH . A T EFHEMXNRE, RIVELETH T, FREH
F iRk, T ERAKTRE vector LER—HEN. Bk, WR s R—AFHRIFAE
EHOE—ANER, Ba s WE—ANFRRE s[0], EXBRE TR s(ssize() ~ 1].

BTSSR EXHEART, RHEIRSISHR ), EIRKAE D REEH.
BATHE i R j BOEATT A — N BIREAT, KRS, BEALNBIAR & R T IRL)FTHE
M RFE R B,

1 J

lGiven the existence asw

—HRATE TXERS, RITAEHSIIRE0PRRGR - MFERE, REEINT
e HIB] vector . SERR T IXEHREY G, BT vector RIS RS

vector<string> split{const string& s)
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vector<string> ret;
tyepdef string::size_type string_size;
string_size 1 = 0;

/7 AER: BRICSLBETERSIR NN 1, 1) PHFH
while (i != s.size()) {
// BEERIMNZ B
/7 AER: BIBR LR 1, 400 1) PRFTEERERAZHR
while (i !'= s.size() && isspace(s{i]))
++1;

/7 BHTF—MRIANEER

string_size j = 1i;
/7 AR B ERH 5, 40 5) PRE— AN FREFRER
while (j != s.size() && !isspace(s[i))

++3

I/ ﬁu%&?UT—“‘*EIF?E HFRF

if (i t= 3)
// Mlﬂ#‘*ﬁﬁéﬂsmj - i NFER
ret.push_back(s.substr(i, j - i));
i=3;

}
}
return ret;

}

BT IR D2 Rt R Gk ASh, X AMREESE T B <cotype>3k 30, XK
SEXT isspace. HIFEEMA, XA S X T A B R BRI R RS 7R .
7 cctype FRLHIFRA ¢ SREERA, ctype TRE C++M C B AR

split BECHE—H— B, ZNSHRM—MEH s WHRTFRHROTIH. EhBAIR
s A BIEER, FTUL split FABEBBUXNMFRE . FURIZES.1.2 FEINER, R
TSR — A% RS AN TIR A S H R S A A RS, R, XRMUERT LLgR split
BALSBRENSH.

BATEHRENT ret, BEFHCREERARATHRNRA. BETRONFBAEIGF
VT B—AES 1. FMRIERS TEIGERE, H—DFRPORIIKRE,
string: size_type REM— A EERREL. HARNEE KA FXAEAE, UL, BBATE
§3.2.2 HFTHBOEREE, RATEERXANLRE X —ME—RKENRS, XFERA TR T LARIAL)E
FOERT. RIAES | RRES A RANFL, hk, RNEERRATR B PREL i
— T H R RS — B

ZEBANEN while BAPRHATORMBRE T, —ERIMLESZ TRAKERE— i, &
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eSS EELE.

FEiX % while EBERIHIREE, BAVENHEANRSIEM. HE, BRIVEE s PRE-ANEEH
FH, IANERLTEIHN i IR EZ L2 E. BAERATTRES N ZAaTH,
FrUAEAI i 0 1, HIERERKNTFRAREBNIE.

THHMEDEE THABHMALN:

while (i !'= s.size() && isspace(s[il]))

isspace BHR—ANEHE, EH A char REKMSHHF B EXRE—AME, XMREWERE
FTBEFIRENEFRBHZEE. AEBEFRECHHEMRESR, MR MRELFH
HE—AHE (false), MRERK. FEXANRERP, MR i FET s BKE CXEWRERA
ERBEFHRMBLE) A IR —AFAFHOIE, BXMRIERSRT . XFHE, R
it itn 1, RERERE.

EIRAI7E§2.4.2.2 FIRIIRE, BEK&BHE R ER T M H SRR B BB IEL.
BRI EGITARR, X—MBT&&MERIER: —uBERE CBHERLLMD )
AR SR T AR e . MBREX MM T URE BN R, BACNRAEN G
BAESHITEY. R&&T S, REEE - MEEIENERT, B4 SHHE.
i, while BT HIKAESATH & BRI i 1= ssizeORTHE, RAXMURNT, B4R
HiREE s PHFER. 4R, MRS ssizeOHZNIE, BLARRTERERENTHT,
XHEBRATR SR B IXAER

—BERTIX4% while B4, BARLME, FERIBHRT —NEZATRHERERE
— MR FRZAMARCERFRERT .

s i MRB—AEMERS, B4 T —4% while BARER 2K, BIERGRT
TR RIE . RATE AR R —AES IR | R EATYIA . X4 while FA)

whlie (j != s.size() && !isspace(s(3j]))

BOAT R ERATTE RO KM, R — R SERE T — 2 BRI R L B2 AT —HE,
BATE R EHE | HEMRREEST . MBRZFNE, RATBKIAM isspace RABTRTIN j
B . X— KRB IEZER KA isspace HIRBIEBATRREH . RAER, RA]
8, R isspacesDHIER AR, BENFHARAK.

TES R TXFAN PO 3B A while 8325, BRATBMIE, RINBRRERET 5 —MRAEER
EERAFNNRRR THA. MBERIERTHA, B4 i M HEREET ssize0. BN,
BOVRELKF T —A8I, T BRANBFHEIXABIFBOE ret -

/7 MBRET —ReFATH

if (1 1= ) o

/1 Miiﬁﬁﬁ%‘]s&‘]j - IAFH

ret.push_back{s.substr(i, 3 - 1)};
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i= 3

}

7L A push_back RIBHEEAVFER T string FMK—A42 K substr BIFLR, TR FTRATE
BERLXANER . ERSHEE—ARIA—NKE, ERERRR MNFF/RHE, MX
FFERBPETTRBFRHEREH—NBIE, substr ANEBE—NBHLENRIIFHERER,
HHFRMBEE-NSEIEE. BIBRHNTERARENES i BRRFRAS, i TR0
FRRBAIRIRIR B LT BB — AR BAIAES i BTiEn R R TR s P RFRRHAT
EEMAS, HERMNEHTT G XKEij)FIRRFEFAE. 55T, M§2.6 FRA
ATAEIE, — M EFRFRTEN SR ETRZEMNE. EXBEBITERT, BIGLRIET
BHlj-i M.

5.7 iR split &L

ERETREZE, BRIV EHRATRR . X BRI B HINERBE —MEFRIE—AT
|, REEXITRAEIERES split M. XHRE, BRATR AT LU B split IR [BIF vector B
HNET . AN —NRECRRBERERZBRESN, RNBAITLEALREERIE split BBE
BHERT BAIFTAE K B .

EAHERNE, XANIR RS RS RS — MEFFT R —F, TN EF
2 MARHERI R B3R 35— AT — b X S R . AR TT DR S 5 X ANERE, REXE
BRI U4 B2 AT E BT IREF, IERIITM T URIEXRMEFR G & ERH
R . R RIXFENIE, BAITMAEXTRAIN split RSB T .

iEFRATE R split GRS JAEF:

int main()

{

string s;

/7 RHSEETEA

while (getline(cin, s)) {
vector<string> v = split(s);

/ /v PR BRI
for (vector<strings>::size_type 1 = 0; 1 != v.size(); ++1i)
cout << v[i] << endl;
}
return 0;
}

BRAEFRERKEA—EITRAN . HBKENR, string FERHE T K3 getline FRATE
., BAIA getine REMAEIITE. EERANSH, B MSHE—TRAR (istream),
BEEAXAMREERE: BRI FREFA, RAIEERINHBEAEEXN RS
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M. BRPHE—H, getline R[E— T AEBABRATA P EEIE R, ZHERAITRATUAE—A
FAPRRRXMRT . WRBIBAT XML EIER TEBHA, M getline KIEEERE
AR, MTTaBktH while #Ef].

RERMNBHBE—ITHRAN, RICX—ITHRFME s P, R TIEES split, T split
RIIR BIE N & TEAEEE v B BT, BAVER VA v, AR v PRS- FR R IR T Bk
SHI—ATH.

BERNELEEM T & X #nclude 184, FEXERLST, F—1TEETRITBECHLX
i, XA ISR split BI— N XREMNHE, BRATRERIZITIXA MBI R B RAEEM split
T, RINSBICH split P TERTRAERMNVER. EZE, RILETLUEBEL, &l
A DAKHX AN H R 57— MR OX & TR F RS H B — T

int main()

{

string s;
while (cin >> s)
cout << s << endl;

return 0;

}

AR BTROIRARL %L A AR . 7EX 8, RAVA string MNZHARITH
AR EIR— RFIR R, ZERFPRITGITI R — XK EE . X EEERRALTHE
ITXFAER, RITRARBRMEE, split RELHLATHEN.

58 HEEFHH

7E§1.2 F1§2.54 h, BRARET —AERERGH T T -ESEPRESL. Rili, &)
EMKREE oS — AN FHERGERINEFNEH . MR, RNESHIHHEEERS
— T R KBS, RERITEERMHUERIERERBASR—BER.

e, N TR —AMEESHRRREMERN TS, RIMEEB—TXAMHE, X
AEFERITFTHE R — A TH R ERE, XNLFMER “FHRER”. —RATFERR
— ANETGRITT BRI F RS B R R DL N A P REN MRS, XE
B UL R R R LA B R . LR R AR SRR, HBRUBIEEHP,
MARIECEBRBELSG B RHE., X RBE%TE Sroustrup FrEHi<<C++ programming
Language>> (Addison-Wesley,1986, 35— ) (fj—%&SIEEF 1B, TIBAIN#E <<Ruminations on
C++>> (Addison-wesley,1997)— 3+ E#AT T B AFEANFERIT

581 AEFEFRE
7EX—¥, RAVRIT — T PR ER BN —METRNZN: RIVEST MM
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fEFE— vector<string>R B B HIFTHE R, FHA—OERBEXEEZRE. BRI
WE DB X L 5 R HEF R R 7R B S EMBA R H B2 [ B — 22

fR5E vector<string>KERIKI B p BT FRE “thisis an”. “example”. “to”. “illustrate”
UK “framing”. FRRIIEEH—A4HLA frame MEL, XXM EBARA frame(p)EF=4E
—A vector<string>R R FE, FEMHEEE, XMEBENTELR:

*kkkkkkhkkokkkhkkh
this is an *
example *
to *
*
*

i1llustrate

*  * Ok % *

framing

* ok k ok kk ok ok ok ok ok ok ok ok

ERILER—AMNFHERE—REFREELGTREARNOKE. IMFERY, &
MNFE—ARECERHE AR BRRNFRERKE. MiERIEERETTER:

string::size_type width(const vector<string>& v)

{

string::size_type maxlen = 0;
for (vector<string>::size_type i = 0; i != v.size(); ++1)
maxlen = max(maxlen, v(i].size());:
return maxlen;
}

AR ECR R 7 BT ARV A, B8 maxlen B E R B BRI CENBINBERMKE.
URATR BB RIEE, maxlen ¥RFT v HBKHFRFBERKE.

7E frame BFPHE——DEFMMHTRERED . RIVE, ERX— vector<string>
Ty ) B BEAT 8R4 (B RATIN R A A REBIR BI2ERIE 7 WX AN i) A — MR AR R TT
%, BATTLLEREGIE - MFERMARBRERNESR:

vector<string> frame(const vector<string>& v)

{ vector<string> ret;

string::size_type maxlen = width(v);
string border (maxlen + 4, '*');

/7 TR AR

ret .push_back (border) ;

/7 BTN, 8 -TEA-NESN— /N ZHRIER
for (vector<string>::size_type i = 0; i != v.size(); ++1i) {
ret.push_back("*" + v[i] +
string(maxlen - v[i]l.size(), * ') + "*");



RAMABEEAIVFR S 97

/7 S RER AR
ret.push_back (border) ;
return ret;

}

WA, B AU ST R ESR, BBNTUIES BRI ERO—FIA.
HBOR E — A vector<string>K B B, XA FBRTE ret PR . BROTELH BT
SR E, RERNUETEXME—#KN. 2RHESHRNTRS, BRITA
X AN BB Sl A R IO R AR A 14 AE

XEHE LB KRS L THUATH: AENEIES S—4, SRR FR
KT R B . M§L.2 1 spaces I X (RAWESL2 PR TXAES RAIA
DIB B — B FRER. BIEXAR, BAE border E XH—EH maxlen + 4 NESH
=8, RIEHRATVEA push_back 38 border fI— MRS ret, XPERTE R T TERAAE .

BTk, BNEETREEMERNER. RIEXTRI L, BRIW i RB\HFBHHE v,
HHRMEH TE—ATERE. £ push_back MK, BAMEMT string KF H+iz8
%, ERAIZESL2 BF TRIN—, XNMEEFLSERENSEEREX.

% T HIBEIAT, RAEENFRAILRURRITVEE BROFMHTE vIlF 7R 5 &8
TRisk., ERIEERES, E=/FF B string(maxlen — v[i].size(), ' W T — AR
G B 7 B SRARAE IS 24 3 E 975 M . ZEMIE XA B IR, BATRA §7 RERBA ISR
A%, border B BT FI B R —FENY . TRATIE maxlen 5 43777 & KK EAHBMTIRE T sl 2
#AE.

A Tixeeain, RATRELE H, push_back HSBR—NFHFRF, EFLkR—IES,
BREREY EHRE—ASH, SREELNFERS, BEEEEHHTR, KT RAEE
LA R RK IR AT RNOKE, BERAIMI—AZEURE—TES.

BAVE TR FTE TR IR AR .

5.8.2 HEnERE

BMZFULSEEALHRRE —ANEERNE T, £ENY—ERITE TRLEEK, RAITRAE
WEAVE AL, RIRAER T — A —F—BERERE. 5—MREREE RIIK
AT LA GO, R TT AR i RO B . 7EXE, ERAEE —THRER, BRERUE

T—/NHRATFTEIRA R .

BRATTLHRTIEE R AR ALER, BRENR, BRATATLUAH— vector<string>JS 74
MEXEF—IEEE, INMEBRPHE-NTEERBRN—T. B, R IR E R SRR
M THBREREREEN: RITRBELERTENHEAN mREZERRT T . XEMEULER
EEEAETNNELRETER. XE—AEXHARERNEEITE.

R R, RATRRE P8 S S RE, BRYRAS - aRAERRLE. B,
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AV B TRBBIX A TAE:

vector<string> vcat (const vector<string=>& top,
const vector<string>& bottom)
. :
/1 RHITERER

vector<string> ret = top;

/1 EHEAERER

for (vector<strings>::const_iterator it = bottom.begin();
it != bottom.end(); ++it)
ret.push_back(*it);

return ret;

}

EA RGP ERN T RABERERNEBLREN: BITEX ret RN top B—ADEH]: I8
bottom 1§ — PN ICRAEING ret; HKJF, BE ret UAEARBHLER.

TEXANRE R RERSAT T — AN LR, R, RINE—ARNTRIOERHEA
BB — AR, EXMEKOF T, L ERERITE, BB BIEERRER
BARBEBAEAT.

AR RERTAE R, FFUERET —MERAABHROLIRTE. BRITETHRS

for (vector<string>::const_iterator it = bottom.begin();

it != bottom.end(); ++it)
ret.push_back(*it);

T 7Y LAFS T T IR ) SRR AR R A RO BOR

ret.insert(ret.end() , bottom.begin() , bottom.end());

5.8.3 REONEHE

B EEE R, RNTUERBRAEHER—BHFNER. EXEFERT, HiEE
ANERFR—EHER T BRELES, TR BUMRRTA¥80. EFHZNTHEZN, &
NBEAEZE—T, MEFEENHBRARORTIAR, MR STLE. Xk, RATT
DA — AT R, RAVEEE TR EAINF. Eit, MlERFHEe-1THeE
EWERA BRI TG R BRI BFAR AN ER UE KT ER L BRT SHES
BRI

BRTHALEMNBERZS, RIEERE—TF, mRABHBHERNEROITEAR, ¥
RO TENE? BN, R p R T RIVRGEMER, BRATRESHEL p HIRIEEMNT
MR p % RAEDEEEK. BRI, RATATHEEA heat(p,frame(p) )KIMIE:
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this is an AR SRR RS S &SR &S]

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

* framing *

dhkkkkhkkkkkhkkk

HEERNRE, ENEROTHRIEANRD . IMFEEE, RIOBAGREABHIE
ML G EIX ST, MEREMMEREK, BRAREEENFRBEREHBFRARD; HE
BLEERE (8 HM.

HTXESNZE, RATURESRET !

vector<string> hcat (const vector<string>& left,

const vector<string>& right)

{
vector<string> ret;

/7 ftwidth(left)in 1, EFRIBEARZ AEH 2K

string::size_type widthl = width(left) + 1;

// FARBE left M right RS

vector<string>::size_type i = 0, j = 0;

/) FERBEEIRMNEET T RIBRARKFIET
while (i t= left.size() 11 j != right.size()) {
/) MEFFRERGBEER, SBEFHREFRRARRE

string s;

/7 MBRENBRIFHEFNT, BREIH—AT
if (1 != left.size())
s = left[i++];

7/ EARBEHKE

s += string(widthl - s.size(), ' '):

// REMBARTEHEHNT, WRAEH—IT
if (3 != right.size())
s += right[j++]1;

/7 1B s IRMBIRATEE QIR ERF

ret.push_back(s) ;
}

return ret;
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IEWNXS frame H1 veat FTARIAREE, BATH B XBATEREINER. T TIERTHE—
A RE—RNVIER MO ER, iEMERA BRI EEAR. XANEEEL M
RERASHREER—, X, EEENMRERRITRITUERNPERZAE A THKT. BT
¥, AT PIHE B RBATRERE, RIVANE—BES— g, FAELENSEHTHER,
ENMTEEHEREE _BEEKN—TE.

ERBPERMNEFEOE TR 85, WRBRINEER—BERNTE LR O
RT5H—IEE, MRZREAMAXE. BRITERBLSB/A THEERRNEEZEHTTE N
WARMBPHAALE. Ht, whie FASHFEERIRTIFRE T NI NAEREMNE
BALk.

WMRBADEREFER left, BRNKLEUWHRTERHE s . FERNBAEEM left
HHZTE, BRIETRELSAALFEEAREZERF+=REX M B HEARZE LN REE.
string FEE X E AREBE/F S UMRTHERN X E8E: ERABRELRNE BN ERE
BOFIRE R A RERT. S8, XBH ‘BN BE%REFHENEE.

BAIE s.sizeQykZ widthl WA ERFHEA I FRE. BNME, ssizeQBELRBRIIM left
hEENETENKEEARS B IRABERETESH. W THE—MHER, ssizeQ¥K
TEZMAT widthl, XEFABEEBRKAFHFBOKEM 1 S EHBERZ AN —N2HK.
XFEHE, BATES s BII— A BREAMNZ A R ssizeQFTF, BRATEHE TN HAT.

HHAEASENERNEREZE, B TRRIFTERORERENBROTERER
XA FRB—R right PAARE —NTETUEFIRE. NEBRIMNFEEMN right 07 —
AME, RAIEKHE s MR ES, RE, SERERICLLEEHEMIARERNIE—C
BTRNERAARFRERRIMURMEZE.

FEEBERNRE, RITEFRERRERRIKBT s & while B+ HFHZRZD
k. BEH s £7E while MREAERAK, FUEASKBHERE-ANZME, HEEEWTT
AR —R e EHSBHR.

59 /Ihg

ABLEERE: FFEENRITRBR¥EEN, SARABOACREEERRENZRON
EX. BIEHAT N, BRAOVTAINMGABEEBTAR. £F 7 ETPRIBSER, FEHREHRT
KA. BT MIX LR 228 M string KRVERSTREIN T HIERAE:

container<T>::iterator

container<T>::const_iterator

RRXNABIERBHRE L.
container<T>::size_type

RKREHK, FRRIXANEBTREFERBARLHIHKE.
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c.begin() .

c.end() HBAABRE AN TEMNERERE N TEZBRIBMLERNIENSE.
c.rbegin()

c.rend() SFARGFUBFHRHETERNASE, RANERMAEREE TR

PEFHE—ANTTEZATRI ML ERIXE.
container<T> c;
container<T> ¢(c2);
EX—ANEEc. MPBBEC2, WBAcRQLQH—ANEMLE: Blc 2.
contanier<T> c(n);
EX—ME o N TRANAR o, il T MRVTBBEYHRL (§7.2).
WR T R —AHKKR, BAXNREEBETENVBULT. MR T
E—AHBERER, BaTEEERIHLHK 0.
contanier<T> c(n,t);
EX—ME n MTROERC, cHTER HEH.
contanier<T> c(b,e);

A RE, ENFREET A FXEID.e) T HERBHERTRN

—ANEH.
c=c2; RS 2 M— A B4R EHARE cHNE.
c.size() BIE c FTENE, REIEHHER size_type.
c.empty() —AHiE, BHKRIETR c RBRBEFETE.

c.insert(d,b,e)
&I T X ) [b.e) P IREABFERNTR, FHEBEIEAR c F
£F d ZRTALE S

c.erase(it)

c.erase(b,e) MZESE ¢ FHERE it FERER B RIITGE. NTFR, XMRERR
EiY; EXNFRBNEARNTTRELLEE, XREEN, TXEER,
CARET EE TR R FRTETERE. XTREN, 1§
M TR NSRS RN, TN TRRMFERE, FEERTTH
MRt EZ G RTTRKERBRLE K.

c.push_back(t) 7E c BIRBHEM—ANTE, XATERNER t

FREBEHL U 1A A 2R string 28RY R R IR AL T I T BOHRAE:

c[n] M58 o FEUKAL TALE n KIFRF
HRE B
*it B85 A AR SR it SRIKEUIEAEFE A B P AL T it BRI . XA

BELES «.” GERRURBRMSN—RA. BmC.x~EH
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LR it PRI RI— R * IR . BRTIER++A--FIAERE]
It->x Hi.x 4, BIREEGEERREAR it RO SFHERHK
A x. HMELS . BEFHHR.

++it

it++ xtEEm 1, bEERAERPHTF PR,
b==¢
bl=e o T HIBTAHF AT LR & .

string (AP AR AL T 3R 38 R S REBR 1A B Ak ARBR B SCRF O — BRI BRAE . 45 50t
string SERESEEBENLVTE, 58 8 BERNTSFPELHX TR ENER. BT AR M
MIERVEZ AN, string IBREET

s.substr(i,j) Gl —ANBTH PR B R R s NZEX [A)[iLi+) R IR S TR M7 R —

MR
getline(is,s) M is IE—ATHA I EFHIE s B
s+=52 FH s+s2 BB s BIE.

vector(Ji ) MIUR 4L T 7T A MR R H BB VR XSS, RIVETSHRIEREIY
ke, 7S 8 ERINMNKBESTRBEERANT #. .
REBIELHRSHITEBEBRBTHBRIVVNBTRNSISSE, B, TRFES
—FFSRTEREAR; RNRILET R —FBARKEE R BASE, ISR TER
SO, XBBR TEENATEIRIERNRAEIH.
v.reverse(n) REZE LR 0 AuE, ERMNXETEBITOHL. IMRESS
BB BRBAD. BN E&ERFE D T WA insert BY push_back FJE
VR A T S B AR AR
v.resize(n) v —NEEE, IMKEEST n. R v SITKED, B4,
XA EBRPATAE 0 2 GHRCESHEMERE. E n EEFTKEX,
FEFRTESHRNBMEF, TEXETESEPHBLHSE v KITE
HEIFH Y A
list 2% B T B A 7E A St p AR T AL B R AR BR ST R T BARAL B o X List 0 list X54048
HIR/ERE T RSS9 PRI, Sush,
L.sort()
L.sort(cmp) fERERT list TERRPHBER RS L o REFHHAE cmp
KHFUTE.
<cctype> kA A FABIE TR T H AR
isspace(c) MR c B—ANFHEFRUE RN true(H).
isalpha (c) MR c B—ANFHIRUGEEREN true().
isdigit (c) MR c BR—PMEFFRHUGERD true(F).
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isalnum(c) WR ¢ R—NFREBFUSERHA true(H)-
ispunct(c) R c BR— AR AFERNERN true(F).
isupper(c) MR c BR—APMKEFRHULER K true(H).
islower(c) MR ¢ B—MNEFRMLG RS true(H).
toupper(c) FEE—ANET c KRS SR,

tolower(c) FE-ANET c BWABEFEER.

I
5-0 HiF. BIATHRAEFHET.

5.1 WIHHEZH—MEFRREE—NBRES . E—MERRST, §PMEIEHRU
EAMEE S ANREESES M. Bk, REmTRRA:

The quick brown fox
jumped over the fence

Ha, WMHER:

The quick brown fox
jumped over the fence
The qguick brown fox
Jjumped over the fence
jumped over the fence
The quick brown fox
jumped over the fence

The quick brown fox

fE Aho . Kemighan 1 Weinberger 7 % ) ( The AWK Programming Language )
( Addison-Wesley,1988) —HHE —AMBFHEE ., BASMPRRAERZAHE:

1. BEASMANE—THENEATRATE - M RENES., §-TRENTRANT—
AEARBIBE—AMIE L, FREANE N RAREAEENRRE. B, MARE T
FRHEENREESR:

The quick brown fox

quick brown fox The

brown fox The quick
fox The quick brown

wek, BEMEEMERVINEEREBEER, TRAETIFLENBETFH.

2. SHXERERSHT.

3. REREFRNERERS, HPASTERIRES. EEFENERE EURAU
st it Sat TR SREE £ (o

52 HE—AFHORERITERENRS, EREHRRRMIRRHFERZR. B
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FEHSXMEFRAA—IRA, BEREXMRARFE list. XF 10 7. 100 175 10000
ITHREMA G — TENMEFESER LKER.

5-3 fFRH— typedef, BATHKEERE H LEHHEFE— MR UE T REBRFT RN
VAR T list R A RKRAE . &5 HIARP X MEE .

5-4 [EE— FAMENSGIRRIIRERIKSEFE F: XREBIFTAHEREXT
FIR&SWER). HERESNE, BITETURSH - MXEMESIRERF: T list g
8, ISP AR RFERAXHRBIESHRRB AR ERAR. WRIRR List
IXENFEF A vector IRSHARFFAE ALK 5 TR ZHHE, BESEA, NN EXNBH
FEBAR,

5-5 54X center(const vector<string>&) I ¥ . XN REGRE—BEER, FXIE
BE+ T, FHBRRNFETHSEERR (BRE, §THERREEPEKIT K.
EREBRRMAMMAMR A geatamExs . BE—T, BREAFHIFRER, X
A EREALSRERK? BRIVEFRSHH —BEARETREXHAMRR?

5-6 7£§5.1.1 FHY extract_fails REMER THWA R E v KA A RBRZEER, EFX
AN RS, HERANG v AR RBICRE T HERIBERENSECEEHE v I REHEH
resize FRECRM v BIREMBR L KMCE. F85.1.1 WP EANREHL, XMRENEREE
FERIIE 2

57 BERNTESS.8.1 PRY frame K, MHBRINKRE T TEHHREFR

vector<string> v;
frame(v); \

R —FAEXNRE P HIAER. ¥, BREE—T width § frame REBRIE. RE,
BATIXAMEE. RS RBREFENERAR, BREBE—T, I ARHTNESMEFE
HA, RERBHRAOBEFRAREXSEF, ILRNTHIRBREFYE.

5.8 7£§5.8.3 I hcat B¥h, WMRRAIZE while FIERBZ ShEX s B9i5, HESERR?
EEHIBETX MR LUESSIRHERN . '

5.9 HE—ANEFRBHEBATHAE, WHORAL: SRHABKNIERR, R
J& K i '

5-10 [ECRE-MIREMNERA—HENEE. HE—-MER, iLERE A REETH
B BI 30 H 3 B K e 5L,

5-11 ZEXEMBIES, EE TH-T-PREPEEE LITFIR T FHEMR
HLER., HTERER EBH T XFTHNEFE; ERXFHRS, F&b. d. . h k.
1D R« R _EATFR. FfE, TT9_aTEETXXTHNETE; ERLFRRT,
F® g j. p. My BETFTITFEH. HE—NEFRANE—MRETREERAEHE LTFE
RTTFR. FRXMEF, AERRBERA HMTFRREHE T TR REE TR
B,



e

B LA

IEIAVESS 5 EREINME, FENEBRERNTUNABIAIL—MERIKASED.
B, ME. FREMBALFRIET A insert KIEATE AR A erase RPERTE.
TEFPFEMINER, IEREFETERENED. LTS, FEASRRERTUNA
F string 2K,

IR RALE (BH string ) HRU TRAENEARBAR, XERA BT DR EIT F 8
HRIKEERITE. 5, EHRR T A RER - SRERS AR EET RS ORI
Hihge. B, BRAOIGEMEA++BEFRIMEMERHERBA—NTEERB T RS
BAMB A «EE RV 0 M AR AEABHERBERTE;: F%.

fEARFES, ROTKE I EL TR XA HEARRE— MR RSN . BdEH
X, BATREBRE —RX—K&wmE RHIEES) AENARE. BEHEENR, R
RHmEHEBNMARM T NG ENEE D . ERRANEF—ANZIMBEEZRS AT
.

BRABRMENRB—F, BEEBMEHT -BMEODE. XN—BHE LHERITE ¥R —
HE R FRNER LER MR R SR N AR AR ET . BAEF, RIIBERAL
PEELIE SRR RS AL T 1 B 22 AE S E R R . W E XA BB, BATEE SRR ED K
SRR OBES.

BAERAI A SMERE, & N<algorithm>3k X 5E X T BATEAEP N AR EHE.

6.1 SHFEHH

7E§5.8.2 1, BAMER T —MEFREEPNBFRHEIR:

for (vector<string>::const_iterator it = bottom.begin();
it != bottom.end(); ++it)
ret.push_back(*it);

BATERBIXAMER FM TLE ret FIARRIEA bottom KITTEK—NEH, MEBEHERMT
KA R4
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ret.insert(ret.end(), bottom.begin(), bottom.end() );

RAEBUER — A A — BRI R IME: BATAT B R BT RS AN A REOKE
BATTRAS 0BTk, B FAR:

copy (bottom.begin() , bottom.end() , back_inserter(ret)):

HEXEB, copy B—MZHR! (generic) BEMIBIF, M back_inserter MR — & R ER
BHBIT.

EREHEE - NRB TS ERHNEBNEE, R, EENENSHERBREBRTH
a7 1) 5 B A P O3B B3R o AR FE 2 RV BB B AR B S BUR R S B SR B A 2
BETTE. Hit, copy RA T =MEME, BRITDHHIEENIFRIE begin. end M out. HATHE
fi3E X (] [begin,end) P BIFTH TR BB —Z B M out FEHMTTESD, HELENX out F/E
MR RHITY B, BARERN,

copy {begin, end, out);
FIVER 5 T HEAEA)—

while (begin != end)
*out++ = *begin++;

ENZRAPARZALLET: while FEREBHR TERBINE, T copy MAZETHEH.

FERA I RS A B R B 2 BT, AT N % R EBIX MBS T B BRI G
BAA RN B . XSS SRR B AT L BT S AT SR AR, begin++iRE] begin
HEBER— AN, HEIEH R begin TAEMIIENM 1. BAQER,

it = begin++;

ST

it = begin;

++begin;

MEBEERNRER S WHRA, HACIHRAGEN, XREKRE out++HIEXS
*(out++)II—HF. L,

*out++ = *begin++;

5T EE A MBREY

{ *out = *begin; ++out; ++begin; }

ERATE RN BERBERBNITE, BRBE MR, CL&F-EFESASEAEXNE
BB . ERBEREREddtertonF EXN. BEANEABERSEL
back_inserter, R —AMARENEHSEOTE—NENRE, EERMERBERE—H
BOHLEORTE, ToRARKRRMBIE. HIn, 7E back_inserter(ret)i FitE B MMIRHE, &
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SR ret ™II— N uE. Hik,

copy (bottom.begin() , bottom.end() , back_inserter(ret) );
BMEH T bottom FHFTHTEIF HILCNIEME] ret KIKE. EXNRBERZE, ret
FIH BERE I8 0 bottom.size().

EAERERRBATA T LUX A A

/7 iR ret AR—MER
copy {(bottom.begin{(), bottom.end(), ret);

RXRRHA copy KIZE =4S HN iz —MEABTHAN R — AR BAMEAT LUXFHERE

// B —FE ren.end () RETLE

copy (bottom.begin{() , bottom.end() , ret.end() );

MR RERARE, BT SEITRE. SHERETENR RS St
AT AR —EBET . copy BHAE—HIRM—MEL retend)F HITTE. T L
MEHAFE N TER. REFFRBEN 2MEERITAEUT .

Kt copy RESXFTRBITHIVE? XEF N, MRIERHTESY R—BFSNOHES
SEFFR, WAFEF IR LR MEAMERET . S, BRIATTRESENMBHEFRHND
MEEECHETEZ LEHTE. 8622 TRIVEFESISM—AB1TF, BRITTHRASEN
back_inserter K& —MNEBBIMTE, MAMUNBREH AN AERKTE.

6.1.1 S—"73KI split V/57%

FHN—ATRAVREE H A8 F bR R B I R R split, BRATCA7E§5.6 P i iXA R
T mEXITBRHEHRINFEEELBNRRT LRI NE, MIXERTIRARABMATHH
AN E R RATT UURIEAR 2 RBRET, ol DU A BRI RS
B T AE:

// WMBREHRETFERBIA true (H), BN false

bool space (char c)
{

return isspace(c);

}

// MRBHERZAXBNA false, FMH true

bool not_space(char c¢)

{

return !isspace(c);

}
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vector<string> split(const string& str)
{
typedef string::const_iterator iter;
vector<string> ret;

iter 1 = str.begin();
while (i != str.end()) |
// BEEETEREIE A
i = find if(i, str.end(), not_space);

/7 RETF—PRAINEGR

iter j = find_if (i, str.end(), space);

/7 BEIE(L, ) PRFEF
if (i != str.end())
ret .push_back(string(i, j));
i=3;
}

return ret;

}

BAVEX MR ER T2 ETEE, Fit, BAIFEDX/MULHT — @R, 8]
MBS, TR TREA-RNEE, ShREMH R j R s RSN REESR
f., —BRIT —ANHIE, BRIOFM s SHE, REEXNMEHHRME ret KRR

XK iR RIERETARES . RATA typedef RELERBRE, KHBRNBARE
B iter SRACEE AR string::const_iterator T . BRFRHF R RBAIFLTNA BT, B
BEME TSR, Kb, RINGEEXSREETSRLE-NFRBHFR, ZHRBEA
R RAEMEBRITE .

BAVEXAF FHEBIEER find_if. XMEEMLHENSERBER—NFIIRENR
8, BEASKEUE—MEBA, LRI A CHSHERERE tue B false. find_if RSN
EAFF S TESAAXAER, ERE—METAEE e HRTRONREREE
1EEA.

FRMERESRUL T —/ isspace BECRULRITRE —NFRRERZH. ZITEYR—NER
M, XRETRAT DA AR R (Hhin wehar ) HIIES, BIHE. -4 E
BERBAE N~ N BRTEBERS MEIRREFTRGESNEE . HPEER, R
HRENERA TS R — AR A BB R, T2 BT U R E A BRI H R L4 IR2R
kB —ARANEASE. Wi, RNEERSRITES4AN space Fl not_space HIiFiA
FARBERATFTIE I BB A-RUA B isspace.

3t find if B —WAARNTERE-NEFAFEH, XNFRE—AEANITL. H
BT, —MEBMNERTERRE TS, j%‘_fﬁh%m*ﬂfﬁ)\**ﬁkﬁmﬁﬂﬁlﬁﬁm
BAIHAFEERHPRTXETH.
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AHE—WRRAT find_if /5, i BERFE M EZAFER, XNTFRE-ARERITS
— MR str PH—ANRIAENE. BATEX find_if BT —XFABFA i KRB, strend()
PRFE—ANEH. R find_if FERE—MHEEXMERNE, BAEBEREIENE -4 S
H——E XA T, RERBR strend). Kk, j P UIERBAE s FHRIT—4
BRMATHARISBITFNEA; BH, NRRMNAETEE—NHRIAMNIE, | %5 T
str.end().

B, iMjRET str PR—DRIE . FTRBATER R RIZEIEAREERIE str F59
AR H BB ret . 7E split KB L ATHIARA S, BATEM string::substr SREIBXLEF H. R,
split BIIRAMRR AR ARSI T AR XHE ST REN, RNBITERAZIN mR#TREN
substr fRA. MR, RATARIIFTHANERBEBRNET —MFNFERE. ARBRIEAT
—AFIER string(, ), X ANFERRBRAIIESL.2 FHERRI spaces & X LAl BATE
HIXABIFRIET —ANFERE, CRERAL)THEFHN—AEM. ROEZMFNFRE
HEA ret BRI .

RATE VERE, BIANEXNMEFRETEEET RS 1M stesizeQRAHE R/ HITHR.
i ABATRE BRI RNIE A strend )R TR . XHMEEN, XEEHEREANER
ALFE IR A i — A X FKE AR . B, EFEARTZIX find_if M —RRARIE | WER
strendOFIEEME, BIRAIHRAE LDEFEIE i 554 find_if K5 ZWIHAZ AT e 3T,
XREY, find_if 2B E X @[istrend)i] B KIRE] strend() LB R KBLILEL .

6.1.2 @Y

BATTRE B R MR AR LR 573 — AN R T R A B 1) 8L, W3 ) Bl A o — D R R R A
B—AEX. ESCRMGEME RS8R, Filn, “civic”. “eye”. “level”. “madam” LA
R “rotor” #EEIIL.

TR —AMER R /NIRRT R

bool is_palindrome (const string& s)

{

return equal (s.begin(), s.end(), s.rbegin());
}

BATTEEX AR B return B HH T equal A1 rhegin AR, XN REARRA]
LARY A LB -

B begin —F¢, rbegin REI— &R, BRE—X, BEMERBLNFBRREE T
I, I EJE AT H 0 D) A AR

equal LB THRNFFILANENREETRAHMENE. BPE—H, FB5 equal
KSR BIRE T E AT BEABSBUERFEZAFFIMER. equal BEBREH
AR KESE MR, BREHABE—NERIENRE. RIMEE sibeginQLUENE
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TAFEFIHR A, XAEAERRN s R RBNY R EEE. equal RECKIE s T
FAFHNBEE AR REESHEBE -ANHEECE A, FF-o- RAMTAHERRK
BRI .

6.1.3 & URL

Ve ER TR RS — AN LB, iEBRAVRE — AR ECRERBR N “ G — R IR IE(URL)”
BJT R L, XS R ATE— AR B TR XA — R B R, BATTET CAEY
M TR R SRR — A SRS IR A A XA B R R ER eSS
) URL.

—A URL & — A EH W TR FRFI:

protocol://resource-name

XER protocol (BHXAFR) UNAEFHE, T resource (RIFAF) AILAHFEE BT
FIELE R M E AR ROV REHE N ERES Y, RESEXNFREPERIILH.
YR — A XL, RITKERET IR protocol-name 1 ER7E € Ja i
resource-name.

RANFERMNPBHEBEREETHRATORE URL, BRMEERE—4
vector<string>2K K f{{H, §—1 URL MEEEETK—IITR. R HAT I SFEX A AT &
WBEEAEE b HERTZ Y, TEERBM /A THESRE—A URL N—5. WREHT
XEERE, BA1E B4 E & R protocol-name F: [ AT Z X resource-name:

vectof<string> find_urls{const string& s)

{ vector<string> ret;

typedef string::const_iterator iter;
iter b = s.begin(), e = s.end();

/ IREEAEIAN

while (b != e)
/ /ﬁﬂa—/\:zz/\ma% /R
b = url_beg(b, e);

//tﬂ%ﬁdﬂzﬁim
if (b t= e) {
/ /ZREBU URL B R4

iter after = url_end(b, e);

/ /84X A4 URL
ret.push_back(string(b, after));

/1% b MR FFE R T 44T+ #9304k URL



1 A AN E 111

b = after;
}
}
return ret;

}

BATE AR T HE ret, RATHXAHEREFRINFTERSIN URL, X URL Zi&
iR E BRI HTEER . RITUHSRE url_beg A1 url_end BR¥L, XENREOK A RA
H B AT URL BIFFLRIZ R . XA url_beg AT IRARE R — M URL.
WRAHE, CREE 8RN RKE — R RERE: RERMNAERASD
# URL, BAEHEEEHE -ATE IXMIFIER e RiERKK.

10158 url_beg #£F T —4* URL, AR T —MES LA url_end KK H X URL {
ZR, XA REENS B EFRRE, HITIETRANERRERIE T — M0 hE
Y% URL f—# S I ER R 1L, RE E LR EI—/M 8 RAL XA URL HBE— I FRZIEH
AL B FRAE :

i, ZEAAT url_beg fl url_end 25, %4088 b SR —A URL BIFFk, TiEMAEE e
WK T I URL M8 G — N FRZEHRHNMLE.:

EX http|:// | www.acceleratedcpp.com EEHIEX

b = url_beg(b ,e) after = url_end(b, e)

EXAKES, RIMBEXSZAMEE— I FREES, REEXINFREREA et
KR

I TORBATFTEME NI b B MEEIR T —4> URL. B URL REEAHERIE, PTLAE
1130 b R E N EATRINRIREIN URL WERZEHN—MIE, RBERNLEE while FITE
FEIBERZFHENHA. —BEFL L, ROKAFAEFERNENMMET URLHE.

BZE, ibAIHER—T url_beg 1 url_end. url_end RILE R, EHRIVERMAE:

string::const_iterator
url_end(string::const_iterator b, string::const_iterator e)
{

return find_if (b, e, not_url_char);

}
XA RBFHE R AT RS TSR find_if BT, RN BLE.1] PIE

it find_if 7. BAI1A find_if 58 T —A4 X not_url_char (iF#, THHRHHEZNRIA.
BRI KN ERRAT 4 HIE— URL B, BAXMEERE tue:
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bool not_url_char (char c¢)
{
/BT ERRFEUS, HAWE TR HIRE— A urL F IR

static const string url_ch = "~;/?2:@=&S-_.+!*"(),";

/ /& c RERBHBIAE—A urL FHIEBER R ML R
return ! {isalnum(c) I1I
find(url_ch.begin(), urli_ch.end{(), c¢) != url_end()});
}

REZABHRAD, FERIMERPTRERTALHFEE. HER satic (BE) 74
PR - AN static KARNERERF2RAw, WRATFHRE TEMRYAATE.
Ett, BAPREAULLESE — KA not_url_char FIRHEMIEH AL FRF & url_ch, TRE/EHIA
FA¥ERE—RARAFEENNS. FEA wlch B—MERFRHE, Uk, —BRITE#H
17 THIER, BMAERERASHBE.

not_url_char X4 FH T B <cctype>k 30t € X B isalnum R XMRERBECHSERT
R—FHEFFH (—AFEHIE—IT).

BJE, find B —ARNTBRAHEASHEE. B find_if AU, ALeRFRAER,
MR, ERBRAENE=SASETS ENRFEM. B find_if —#, WMRBIMEHRNETFE
K&, o BBRIRE s, ZMERBIER T ES ERFFFE— R HIXMERME
B, mERASFEXAME, 4 find IREIEHBE -NSH

BT FLEXEGER, BRATRAEB IR not_url_char R T . B AEIREIZ ATRAIZES
BANREAMERR, Bk, R c B—ANFE. —AEFERER wl FRMEMFRRIE, B
2 not_url_char ¥7=4 false (6. WiR ¢ RAFMIAME, IBRBORME true.

BERBRT . BAIN Z WA SEHR url_beg 18? XA RBEBIREN, FHHELHXT
X F AT e R AERIE BT AR AT B KA TR T— MRATRTTRERH 2 URL
M ETFXH. Lhr b, RITTREEE T IR, RMFIRES T W#ZH protocol-name,
BRI R ERFIZF M protocol-name. & T HIHEER, WAV T —NAR, TAIVLIH
RENFRFAZNE —TREA TR, MAEEEEEDH TR

strig::const_iterator

url_beg(string::const_iterator b, string::const_iterator e)

{
static cosnt string sep = "://";

typedef string::const_iterator iter;

/7 1R T EREKSRAFME

iter i = b;

while ((i = search(i, e, sep.begin(), sep.end())) != e) {
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/! RS BEARBATPE NS
if (1 !'= b && 1 + sep.size() != e) {
// beg AT HLBIRIKF K
iter beg = 1i;
while (beg != b && isalpha(beg(-11))
--beg;

/) ESRFHEREEEDE —NFHG?
if (beg != i && 1 + sep.size() l= e
&& !mot_url_char(i[sep.size()]))
return beg;
}

/7 BAHREIN A RBFAR—A URL K—#B4r
if (1 != e)
1 += sep.sizel();
}
return e;

}

BAVEAS BT URS HIXARECK. RAOVMIE, RIVEEFHNERBRIETITIEERN
X, 3 ERHEE—AERERIEREX MK AFHE A URL KFFA—WREFE—D
URL HIiE. RAVFREEEINGHLT A RHEE, XMRERFIRFHLALTR, M
BT B AN B AR AR B — N EFEA) URL. 3R not_url_char BR¥F T wl_ch —#, EAF47
H R B (static), T0HER—AH R(const), FHit, BRATERREEXNFRE, FHEN
RN R FESE — KA url_beg KIRHMEHBIE .

XA R BT RHE B A SRR b Fl e FREMXAFRFHH:

b

{ ’

EX http |://| www.acceleratedcpp.com EEMIEX

T 1

beg i

MEFEE —A URL I35, Iikf088 i BiTXA URL SRRk WREEE
protocol-name fK1i%, R beg &KX A protocol-name KIFF k.

A EKE AT search KA MBER, search B—AMRATZATRAEATHIERLL.
EARBEFEREARSY. B—3HORTRNEERNFS, MR RUHERT —4F5
BB, BHARNERE R, WR search KR, MATHRER
AEARER, B, ERAT search ZJ5, i £EREATRAFHFERRBZENRMLERE
R T —AEAE TN .

MBERINEB T —ANRE, BaF—SHITERREKBMART protocol-name KLY

1]
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B——WRIFLE protocol-name KJif. AT E - TRERBEINTTRHARTHBTE
MNAAT . MBRXFENE, TBRIIMOERNITCERE]— protocol-name. R, AN
EEIRN beg EAL. HWERH while fEAERA T B ST RTHLE M B3 beg, HEBME] T —4
A REFREELFRENIF AL, BITERFDER 7 FHES: F—ERESE, WR—
AMRBEFHES, BAEKERBESITRF. HAIEHR, bed[-1JREA B BALT H beg Fiier
FIFRZ BRI — A F/ . BATH LLIE beg[-1)B iR *(beg - DHIFS. 7£§8.2.6 1, BRATH
S IXFERERRS AT R R AR . B DS R I TE<cotype>H 5E X isalpha B,
TRETEHNSHRETR —ANFER.

MBERMNEEIEIMECBEHXED AN FEHOMLE, BARINMREBGE, BAVKIT -4
protocol-name . 7EiR[F] beg 2 B, RATEERERBH 2> — M E N FFIRESRATHEE
XAREREMERN. §5%, RINEMBERAAFELAREEDS —AHMMFR, AL
E R i+sep.sizeOfl e HIfE. MBEXFHMETHE, BRFEHFIHEH—DFR. RE, &N
F i[sep.size Q115 XN F4F, i[sep.sizeQIR*(i + sep.size() I — MR T . BAHCRX D7/
B45 not_url_char, MR T RET LUHBE—4 URL . WRXNMEHFER, B2 E
¥ORE true, EE, RATIEREERRKATREXNFERHREER.

MEXANREARBF— URL HI—84, BARBSHE i, ibEBEX 2R+
ok mET AR

RAVERE T ER T RBSER. 7827 PHREHEFRPRINBILXMEES, i,
FENRZ WRIPFEEFBLE . ENIEF R SHEEHFRBEE AR —ENERERE
¥k 1. BRMBEEES &, RESEFOEWERRENERRA. BAM7EXERBHTER
LN RS 1, REEREFHIE.

6.2 IHTERSGFHNARBITILE

1E§42 1, BANBE—MHERFNT R, REVEXNTRFFHERFEES ST —
R RORRRE L MBI R B B S e . TR/ I S A T e R AN T R ROBR A,
MATTT BE AR 2 A8 BT B R BEAE ML —— R TE FRGUBAR B TR — 3 R BE MRl FRGEXT A AT B J P
REHEMN. WRATTESMT RSHREELUFRT UE —MFRARNE, B4, A7
AT B BE AR L AR S 2

BERNUENSR, KEREEFILSHAXMERIIE, R, ERIIHMECTH
BEZR PRSI — AN BRI A MR ELA TR T X PR A . RATARSIE, AP B3R, E
TR R 0 R RIS T T KRR AN BB LR B REFRARERNFE
e E XA R AR, A1, WRBRAVER T RA TG B RS R —
A, BAXA FE AR SR RAB:

o FATHHEMRBIE, BEERH EXNELRARENF .
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® (DU 4 SRR AT AR e S S 1

T XEAHRSN T ET S, ROMBBIERT T a2 4 1 E R
SRR T — KU B2 R P ERSLLR . RN ERSEFREE TERN A RK
¥R

1. EFAAEREELR, £8728BKEELNEESHRFEETRIT.

2. AE—APHFEFESHNERE MRS R, REF AP ERS.

6.21 WMBIEICR

BB A FRBREBEAFER TR XEDFHITHE. HRRKENOR, RIICE
P T — AR, XL LA RAVAB OIX — B84y I RE: BAREfERI§4.2.1 P HY Student_info
HKAIFI§4.2.2 FHIFK ) read RECRIEZERIRRF. AT, BRINETE-NEBH KIEE
LSERINBE-NEERBTMTIENRERL. REXHEN—REE—HRAESNHE:
bool did_all_hw(const Studend_info& s)
{
return ({(find{s.homework.begin(), s.homework.end(), 0))

== s.homework.end()):

}

XA EB A T shomework HEEFMIELTNFTHEPRTHA O K. BAFFHRR
ZRIVEL B E S B — N RB RS, BT —4 0 BIRSTEREX ML IR ERRT . Bl
3 find (38 [E{E A homework.endOAH ELER . BRAEH —H¢, WRBABNEERNME, F4 find
BREIEHEZNSH.

TR, BRI UEZRHMGEEREEAFERIIHNZERERETIRT
WAV A LEMIET, BEXMEERBMT A MREMEY, BERIEEBZME
FEMATHAHEPH—A. ITURNOEFEASHER, RIVSFHERIRERWES did
0 didnt,

EALTE B AR, RITERETCH, BEMNRENE. XHEMNIE, RITRAERIIKS
S ERERN—EFANEER:

vector<Student_info> did, didnt;
Student_info student;

/RFTE RS, BEREMTFTERNREEL X ST 2K
while (read(cin, student)) {
if (did_all_hw(student))
did.push_back(student) ;
else
didnt .push_back (student) ;
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/RBERNMERE R SR

if (did.empty()) {
cout << "No student did all the homework!* << endl;
return 1;

}

if (didnt.empty ()} |
cout << "Every student did all the homework!" << endl;
return 1;

}

TEXE, BRATE—BBIEERIBA empty BARY . MREBAHE, WARNRHEE
true; BRI, BLFE false. BRIV ZHRMRERAE - NEREBTAHE, MANEAERK
FERT O BUER, ZATUAERAE RN, M FREMENAR, REABESTHURIHRLE H
TEMAEERIRE.

6.2.2 DHWEK

WAE, BRAVE T WA SR EAE2 T did F1 didmt HES. ETRRIE
SEAT, XEBRERNBERE — T A= HRARNTB .

BAESREADT, B—AOWEHEREAES, XA RS0 TR T A KEFL
2 FR A e AR 4 . FRABRMKE DT RENEANBRES TR, UK
ITERESFEILE M BAE S 8 SRS A, A SRE—FnA— 2 HN%
R % 8 HH—— R BA T EN — X T T A RN BOL AT . R R, BRITHUAEE
—AEP R EHE oS R.

BRI E, BINAEREAB MBSO TERNBEE=X, BREE— 0 —k. RATE
XA BEOA S BT R IR, — KR did X &5 —KWR K dinnt M5, T,
AV IR AR S 5 1 R BE R BRA R A R BB AR R B — AN A R 204 2R 0 AT T 4
{3k 22 HEWE ?

BRI SRR TR E XSRS, RS AT RS- SRR X
wEH. HET, RICSHTXEMSET. flin, 7§4.2.2 FRITMIE compare FH17iE
U FER sort BIFR. IXFEHIE, RINAEHHAEAFTLNSH:

® Bl IR

o — RN B FRIF R BB

o HF itk

® FABH, B—ASEHE—AHE, RIFSENXEAHBEHITHH.

B, ERAMEE, BRPEHE AR BN median_analysis i RE5ERHT
B4, ROFEPITTERARERAT—HFEREER:
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write_analysis(cout, "median", median_analysis, did, didn’t};

FERE X write_analysis Z 8, ibBA1%EK € X median_analysis. BATHLX R —H
KEEFAERRN R R, RN BABERGRERA S8 7 E RSN T R H A LRSI
EX A P E. BATEXARECE X T:

/1 RARBHATDER

double median_analysis(const vector<Student_info>& students)

{
vector<double> grades;

transform(students.begin(), students.end(},
back_inserter (grades), grade);
return median(grades) ;

}

BRXANRFEELETHRERTERN, BERNMNAAIREREFMEHT —AHNA
% transform MRS . XMRBEMNSBE=ZNERBA—NEE. FLAFMENRSBIEE
THRERTENKE, B=EPMERBE—NBHH, BERRFEENIEITER.

FERANTVAH transform HIRHE, BATERAIXA H KHE R85 K2R LRER AR5
M. BT, XS, ERIRAZETRA back_inserter (§6.1)ATIIRTGIZA B Kt
¥, transform M4 RSB INE) grades 1, T grades HELEN BIHEKUBRRAXIER .

transform [ BIIANSHE— /N EE, transform X NREN A T@MAFFIRE I TESD
DIZKAE S PN R TR, Flk, SBRATAX M FHRA wansform KRR, XAMEH
HIVERIR RIE grade RBUNAT students HIE—AICE, FFEBE—NRSRINEIRA24
grades (I BT . MBRAIE T XEFAENMRE, BATRARALES.1.1 F5E X B median
ktEEMRPE.

XA FHE—RRER: EUBMNERAR, XIMREFATIER.

BHARAKERE—ANEER, grade REHAERRE. HIERFAMEN ZHHE—
AEA, FHRITES grade fEAISH. BRAVANE, RIBRAKESL2.2 PHEE—IBRE,
(ERBATER B —A TSRS g iR R X

FA—AEEE, WREFERARBT FEELKE, B4 grade BEKTIR—TR
#, TiH transform BEALIN REMEMOLESME. WREET —AMRE, B vansform &K
¥lfE R AR Y T & BT, BERHEEIBUEIEEIS median_analysis. 25 median_analysis
HALK BT, FUUXAREREEMIMEE. GREZ, XANRHMHE MR,
SRS T RS S BB EIRUEA T —ME XM catch. WRIFFLF
TEESXHEN catch, RFBREXNMHTH—H, BFEESGRESZL, MABFHSIRNHES
BATED (REBEASATEH, XERTRANRER.

BATAT LG E — AN B R BCRAR YO AN 8, X ANMEB) R BUETE grade ABAT wy EHH
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FHHAERE . RARMNZEVHUMIEH grade RBEMARICEEN I SHAEER, FlgmiF
REEWE BRI — A

double grade_aux(const Student_info& s)
{
try {
return grade(s);
} catch (domain_error) {
return grade(s.midterm, s.final, 0);
¥
}

XA REE R §4.2.2 PRIFA grade fRA. MBRERE, WAKEHIR (carch) BIHFE
FA§4.1 PEIHBANRAN grade, XMRAH =4 double B BH, X=ANSHRFHIEH R
SRR BV SR BRIk, BRATRHE E AR AR A R R BEVE ML 3 A K BEAE ML RS O,
{BRARATHI % R RSHK R AR

WA, BATLLESRANSHREIHEH grade_aux T :

// EARAERE RIF
double median_analysis(const vector<Student_info>& students)
{

vector<double> grades;

transform(students.begin(), students.end(),
back_inserter{grades), grade_aux);
return median(grades) ;
}

BEARBA 1B LME T — A PR R A, B4, BAERILRIIRE X write_analysis
M. write_analysis f Fl — T BIRRR LR FEHEES: ’

void write_analysis{ostream& out, const string& name,
double analysis(const vector<Student_infos>&),
const vector<Student_info>& did,
const vector,Student_info>& didnt)

out << name << ": median(did) = " << analysis(did) <<
", median(didnt) = ' << analysis(didnt) << endl;
}
AR E IR /M —— RERNOBELPEHTHEMFOES. B - MRS E R

NI EREE X — AT T — AN RBHBE. analysis XN SHGE XBRRMBAIIES2
GEMRARBEHBMAL. (LB b, BRATERES0.1.2 PHEBINHE, BATEI
TEMEARITE. FLRINFAISHHENBAN A ITHAL HRR BRI ZFH Y wo)
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FAAFHBSRBANEEAR void. TATH BT R AR K7 AOREA A HRE
void, #ltn, BATATUACRA—NMREIRE L. BRAE AR “RE]” Z (void) H
fnE, SEhr L BRAVR RS H R EEE. BATTUBAT —FIHBHER return FEHIATTIE HH
XEER—A R, Bin:

return;

B, EMBRIEXEHHN—H, RIOTUEERBENEE. ifﬁ"%"ﬁiﬂ']z:ﬁéﬁﬁfé\f*
AMEREGR, BR C++EE AURBUREIZHEMTIEEIXAE #:
Zit, BRINREBREEHRBINETT:

int main()
{
/7 AR B AERREEVKFEE

vector<Student_info> did, didnt;

/7 BAFEERFIFRGEN
Student_info student;
while (read(cin, student)) {
if (did_all_hw(student))
did.push_back(student) ;
else
didnt.push_back (student) ;
}

/7 UESEIXEEHTRE R BAIH R SR
if (did.empty()) {
cout << "No student did all the homework!' << endl;

return 1;

}

if (didnt.empty(}) {
cout << "Every student did all the homework!" << endl;
return 1;

}

/1 BT

write_analysis(cout, "median", median_analysis, did, didnt);

write_analysis(cout, "average', average_analysis, did, didnt);

write_analysis(cout, "median of homework turned in",
optimistic_median_analysis, did, didnt);

return 0;
}

Fii R E %S average_analysis Fl optimistic_median_analysis BT EL T
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6.2.3 ITBRETREFIUFIIMSKHNTKS

BAIHEL average_analysis bR EUHE K REMEL TP Gk T AR D ERSUR T B4 8
BRS. B, SBAREEZESE ERE-PRRE —NRECRVHE— 1 mERTFIME, IFR
{1k v CAR & SR AR median ATV H 4R

double average (const vector<double>& v)

{

return accumulate(v.begin(), v.end(), 0.0) / v.size();
}

XARBAERT accumulate K%, BRBACLASHEMETEANR, accumulate 7
<numeric>F IR . ERXALHHLHRIR, EABESERET TR, accumulate &
BHSLEA BT 7T — XA, TR TERM X B HERA, BRHE=AN2H
B & B R SR A0 45 R FF IR

APAEH R B =ASHIOARE, FHl, FORNEXBEFBE—, RIMERT 0.0 10
RE 0—X—SdEgke, BN, RANGRERE— int BEME, WEFER/INERDT
L EKR.

Bl accumulate HH TXESE LENMZE, RATRA v.sizeQRBIXANBHM, vsizeQR
EAR AR TEMN. YR, HRENEERERNERES HARFOFHE.

— HBRATTH TiXA average %L, BATRE 4818 & He LT average_grade B AR BUX Mt
HRESMHAET :

double average_analysis(const Student_info& s)

{
return grade(s.midterm, s.final, average (s.homework)});

}

XA RHAFE T average REOR T EREEWVIBERS, REBBX MRS R41 EP
{7 grade Ei¥, it grade B RVHE B HSE.
BT IXANERLEM G, average_analysis FR¥A 5 B RAH 24 18 $.49.

double average_analysis{const veétor<Student_info>& students)

{

vector<double> grades;

transform(students.begin(), students.end(),
back_inserter (grades), average_grade);
return median(grades) ;

}

AR SR median_analysis R [@HE— R REIKE SRR EM average_grade AL
7T grade_aux.
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6.2.4 FXMIRE/EWBIPE

BJ5—F 43 #7 77 & optimistic_median_analysis [ 2 #RKIE T —4 optimistic CRMHIDR I,
BAVE R 24 B R F BV SRR R B SRR W . I AR, BT
B EEAN LR R EEL K P ERS. BAHEXATHE AL optimistic F1{E, &
I EERE—NREORFE X PE. UK, WMBREHRRANMFEMELREE, B
RERMUPITE, mBERXFERNE, BRIV 0 RIEIFEELR SRS

// s.homework MIFEZBTLEMNPME: WREHIAMTRAFENE, Who

double optimistic_median(const Student_info& s)
{
vector<double> nonzero;
remove_copy (s.homework.begin(), s.homework.end(),
back_inserter (nonzero), 0};

if (nonzero.empty())
return grade(s.midterm, s.final, 0);
else
return grade(s.midterm, s.final, median(nonzero));

}

XA A B homework EUHIETTE, FETIBE—AFmETS, KMEFHE
YA nonzero. — B RA1E T IXEIETHREMVERS, BRIV § 4.1 F5E K grade
BORASKH B RRE, XNERFRETHLHFRTMREE L HER.

TEIRBAE A nonzero BIFHE, BRATRA T —FEFHFE, MXBERINEZRHETH
BE— S . N T IRBE# nonzero, BATEA T remove_copy Hik. AT EEXT
remove_copy A, BRATELELRTH—T: BELREFSEIEN “TH” BA. fi,
remove_cope T remove TR TE, {BESIBGHREHBI—MEEN HAM.

remove FEHE —MEE EITEMHTE EIFNXEEMERES “BR” . ERAR
Bl B AR “HR” HEEEE HIE B M, ZEdt, RATHMBITR—T “BER” BWEL
Ao
. remove_copy R¥CE EAMEREBH—ANEE. RS BMEE—H, remove_copy HILE
FHEBNREEBHSAKREFREREHNTE. EFLENRER, RINKAHA
back_inserter 34 nonzero ¥ NAR .

BRI 8BS T, A remove_copy HIFERI 2B s.homework FHHIEFTRAE
# nonzero . RJG, BATES nonzero BE AT, MERRKE, RITMHEITEER grade
B, BMEEAETESFEMYRFMPER. WE nonzero HZF, WBRAIAH 0 RMEHFK
BEAE NV RS

AR T SRR, BERE AR BORA A RAIN optimistic_median K¥.
BAWEEEAN—NEITE.
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6.3 XEFAEBITHEFBIH—T HA8Y B3

EH S BROVERT —NHE, CERERFA BAE KD RE R B — N RIA RN
A R B P BB i . FFSEUER, TEMIN KB INAGI AR, XX 0 R A B S o ] £
FISRAR 7 2 (K BB 43 HE AT SE 3 TSR, RATA — M EERRA B B TR RIX A AR &
BATAE BN — T XA 1 H MR — AN EER R T R, X7 RO RS IR LB EREE
SR BEAR L

RAIBE A B R ER B AN AR T R . B AT RGEER ARG, B e
TRV TEATEFH K. AUk, RATETUMSES, HEBAER T4
FEAERMNERE, XMFEERINIAE K ER AR R,

6.3.1 —HIMREBHWRIOZRE

BRATHIE — AN — A R 17E§6.2.4 AT F AR KA SREmE , FEXE AT
BA R E TR EELRS. XENIE, BRITRAEEEK homework 25, EILRA]
%7 remove_copy FRIEIFBMFBEEW B AFE BB AR . KBRAITHFTHIHER
B, RAOTFANFEZHMMBRT LT THR:

vector<Student_infos> extract_fails(vector<Student_inf>& students)
{
vector<Student_info> fail;
remove_copy_if (students.begin(), students.end(),
back_inserter(fail), pgradej;
students.earse (remove_if (students.begin(), students.end(),
gfrade), student.end());
return fail;

}

XA BN PHEAESEAEHENED, 853 HEFDRNMAT M ETRE
Mg R, T ERMEBNT RHER TERBRABRT BREAZEIRAS T E P Frigit —
B, 7oK ERATEAE RS RS RATIA MBS R M ERFRS, FNRITEXT fail
SRARTEAS B A& B 5

FERNTBERNEFS, BAMEA T —AE R iter FRRBR ATV AR, RNBRSES
BRI 0 T Bl fail T, A erase A A RBORM students FERRIXEIDF, X—K, R
T 14E FA remove_copy_if BRECRIEA KAk i RS & ik fail . XA R ERRAIESS.24
oh B L ) remove_copy AR, REZ AR, SR T —MBETARR—MEREND SRR,
AL E— AN BIFRIE fgrade(§5. DA R L R BUR -

bool pgrade(const Student_info& s)
{
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return !fgrade(s);

}

MR BRATHE—MEIEAEREL remove_copy_if, HMBLRBRINEERKE “HR” F—NHLIE
WHTE. RS, “HR” — PN ERREREHIE, BRI SR LA L IR RRIT
. XFEMIE, T pgrade 15845 remove_copy_if BBRE REUNE HIRSUH RIgH# A e =R

BTk &BAFEES. Bk, RATAH remove_if 3k “MIBR” 5 KA BRGHEXS M
MITE. Hk, xt “BBR” M SRR AL EHRATEEMER. AR, remove_if BEHIFT
AR ERKTTE—XFERE, TR R LSRR AT RS SS.

RENTTTEES R XA AR, B2 remove_if T F—ANFFISRIE A ERIR
AHE ft . TSEER BT R E A 2 I AT ERE BRI L. Flin, BERN]
B MRS T LN FETF R

Bk | Bk

VL

REH | BA | RB# | Rt |

students.begin() students.end ()

Haxt remove_if RIS LT LB A ERERAE, KRENENCELTIEHN
MET. BE MR BT ROBEEKCE, ik, BRIFBFCRIEZRZERLGE, FH
HEENE G LRRETREFR. Fik, YEERIFEFARE - PRESEBIELE
R RARHE, TRHEXACREHB LN ERLES, TIXMIEARRREARRFR —
M MR KRS RMERIERE. BURHE:

-
| B | B RE# | B

AN Bk

REH | Bt |

students.begin() students.end()

ERERIE, HRKSRIBMIA R MICREGEFIINIFL, bR FRO=FCRE
BRI, MTTRAIZ AL MBS T E Z DN TEIREE KERK, remove_if & —&A
%, XAMERBRAYLTEE — A FAEMERKTREERENLE:

[ B | g [ o] moms] ot | AR | B |

students.begin{() remove_if M4 HR students.end ()

B3R, RITEM students FERBERITFEEM IR RITZAIHFRERTEMRS
) erase B¥l. THBEMERESH, ANTHER T hiXEEBHFEMXAFHIETE.
R IR 1B T 261 remove_if FTIEEIRI%A 285 students.endOZ BIHITTHR, Bl T RETH
AR R RARHIERT
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EEIEE

students.begin() students.end ()
6.3.2 —f—RIGENBERTTE

BN BE - ANEERET RO EMRTN, ERRIETURMNSEH. X2RN,
§6.3.1 FHIMEHR T E N students PRGN LRI E T HIRWSE: — KL remove_copy_if F
HHE, W5 KR remove_if F.

BAREE EE T LSRR E M, BRBATE —MAAR KA E LB
TR B U —AFEFE R S EOFEFHSF ST E, LR RRR TR AR
AN A TG R I TT R LT -

ShR b, XAEEEBHEAMAE, XA HMM partition 1 stable_partition. FiMAK
AWARZ AR, partition W HESFER —FHR A WEFHFISTE, 1 stable_partition BT X4
X 3 S ME L ik 4 I SR P 0 T B A IR R AR . B, IR AL LR KT BN
REHEV T A RMNBES —MAZ ANELKHELIFHBAZRNE, BRIKFEEH
stable_partition T/~ 2 partition.

XEAEEH RS- AERE SRR, XPERBRRTEARERE I TE.
XIS, BRATRAT UBUE AR RS IR T

vector<Student_info> extract_fails(vector<Student_info>& students)

{
vector<Student_info>::iterator iter =
stable_partition(students.begin(), students.end (), pgrade);
vector<Student_info> fail(iter, students.end());
students.erase(iter, students.end());

return fail;
}

% T BRI BB 4K, AEBRIIFRARNBE R WA BRI iR

[t | 2o | Rt | R | B | KB | Bkt |

students.begin() students.end ()

FEEH T stable_partition 2 J&, BATREE:

[t | 3o | Bt | Bes | okt | Aot | Bt |

students.begin() iter students.end ()

RATAR B DRI BRI fail, XLADFRRK B X Fiter, students.end 0 )i); /F
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BAIAE students PR T IXEITTE.

TEBNNBITREETHEENBR T ROEE, K LS FRETHRRNBR TR
AR, EWMBRIIFE, —BEMARBKR, B4, BREMT erase FMEMRTT R,
BABZEMETRIBRTRZRSRAFHERNRE . WP HERRTRERIEFFH, MRRAMN
XF &3k 75000 &30 3R BB SO R H BT [, B4 EB AT I ) g o 5 SR HL A B R RN B
WFERIRTIE] . N T7E extract_fails  HEIXF A HEOEHIRNE, BATVESIHS T TIX— MO P
ftERE. BRATMTHIESE T 34— R AR F S AT EE R PR RIS .

6.4 HE. BHEUNENE

EERE . B, ARMBENRE, FTEMH—ANFLTHRITNERRRCE:

FxhRATEBOAET—ECNARRAEATEE,

sort. remove_if BA & partition RSB EAABRTHITEBIIFFOLE, BLENIF
WHMABRNRA GRS, B, remove_if AW EHBEENARNKE: BURER
BABPAEMLERHITE.

FERNEREERNAREIATRENASAEAERKEE, XPMENRRFNEERN.
IEBATE RS T — T 7E86.3.1 T3 remove_if KI{ERH . BAMCELER T, WA

remove_if ( students.begin() , students.end() , fgrade )

HALSHE students IEE. R, THEE—N4SIBEN false WTREEFIZ! students
HELE I RSN T ERBEAE. MRRNBEREX N AEUZEXLTE, RRNLAE
EETRXNINE.

HERMPIBFH, BATAT:

students.erase (remove_if {students.begin(), students.end(), fgrade),
students.end());

FEM, erase M T BIE MBI REFFINTSZE T ME. XX erase KIHRZEE T
students, 4555 M students DUNEAE TRIMBENTE. HBERNRE, erase WHRME
M—ARR, BAECLHERATAR UANRERATASKNTE.

FIREHE, ARSI E v Dl Rk S A B8R E 2 M AR EVE B RIBEERY. 7§53
#1§5.5.1 FRAIEZLFRT, %N erase F insert XFEIA BB L E B BRI FARN LK%
Ay, BENEENE, RABNEFBEME, MNTHREERT U THRERRBEIEANTER
2 BT RS, 1IN erase B insert XA HIHRVESFATA KX EHERBRB . KX L
VBRSBTS, bk, 7EMFXERIERIRHRRA LA O RS RARAIE.

FIREH, %0 partition BY remove_if SXHEHIERE CENIRRERBARAMEBI TR &
WL B s S BB R TR . BT TN — A RE S, BRAIRADREER 1
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AR BRI M RETET .
6.5 g

REIBEUTY -

static type variable;

BTREAESE, BT RF static FEHKEY) variable (RE). WRBRESERXMER
BT IR P AR, IARINEERECHSEL THEETRBEE —XER T
WREFMXAMEREERY, BAXNEERSEEENEEIERF T —XRKEARZMERE. £
§13.4 FRATBEINEARFKBEIRD static FrE&HRAAREX.

FAy . REKH void WAEASER, HPn—MBRRE: RNBEXRS IR
WEPAEIRBE., XENRBATLGET —£& “return;” BHIEH, XFFAFRAHEIER
BHIET RENER.

ARG R AR R, B W R B A 54088 insert_iterators K&
AOSE, XFERER AL RB A BRI K . XREMERERE R EHAE - TR
i H . BRI <iterator> 1 5B X

back_inserter(c)

STACEE ¢ FoE— MBI IR, XAMERBEA cHRIMTE. XNARVIRFER. MELL
Fo P45 B R RIS SRR push_back #1E.

front_inserter(c)

Y5 back_inserter —#f, (BT REABKLHEHBATE. XANFHUHH push_front
BiE— B RLSTHEXNREE, RMEFBRNRBRBEWAL.

inserter(c,it)

YEF) 5 back_inserter —FE, {H'ERIEIRMNREE it ZAHEATR.

Wik, RRAEREDIE, BILLT MR <algorithm>H5E XK

accumulate( b,e,t )

X [l [b,e) P HITCEMBRINL ¢ 2 EAEAE7E t Ho R 7ZE<numeric>HRE X .

find(b,e,t)

find_if( b,e,p)

search( b,e,b2,e2 )

ZEEF[be) P ER— MG EEME . ik find BRMHE ; find_if BIERIEIRRE p REE
IO HE search AR H[b2,e2) FTIERHIFFF

copy( b,e,d)

remove_copy( b,e,d,t)

remove_copy_if( b,e,d,p)
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XEEERDe) TR RRIFFIEHIE 6 d 8 Bt . 853 copy KT AT,
remove_copy 5| T FIEARZET t f75E; remove_copy_if B %I T & 518 p HEHTE.

remove_if( b,e, p)

HeF A 2R LAMEE X B [b,e) P E 1B 1] p AMREITTEA TXABAILER . RE—ERE, X
AMERBEFER TALT AR “MR” MxERZBRENMIE.

remove( b,e,t )

YEH 5 remove_if —F¢, {BEREN THETEAETE

transform( b,e,d,f )

RIFHbe)FHRITREETERE S, EINSEREMEIP.

partitoin( b,e,p )

stable_partition( b,e,p )

LU p AFERRMATGT RIS ZE1R b ) TG R DME AR LA 181 b H(rue) TR A T A0k
. ORE—DMEARE, XPMERBRRTE ML ERNER (false) HTE; 3E, MENHH
BTG EIEAIZNR tue, APBLIRIE] e. stable_partition £iLAER—AMXIRA LRI RIFAZE

3%
6-0 ik, BITHANRAEZPHERT.
6-1 {F AR B IoIN85.8.1 #1§5.8.3 K frame DL heat #1E.
6-2 HE—AEFRER find_urls K.
6-3 THEHXANERH BB AR?
vector<int> u{10, 100);

vector<int> v;
copy (u.begin(), u.end(), v.begin(}));

HE— M TN BREF R EFURBTRANERF.

6-4 TR E FRMENE RSN u 82 v HEF. 2OFEESHX MR
PR ET R T . SEDLX B R 7 v H R IX B R O R RN ERAR Bk A5

6-5 HE— IR AA optimistic_median.

6-6 FEBENHEMNLGITRERLEME.22 LUK §6.2.3 FHHEBEAN KRBT T RERID)
2. EXEANSHTREAFR BRI R

67 7£§622 H, BATERSFHMTEFH—HIEEEANZECIINHH#TH
¥, X—WAEFKBTEERTHT (REEH SBHREEL. XA BERRNIE
extract_fails TR RIEIFAKLL. B REOREEZXAF RIE.

68 HE—NEY, FAXANBERIRMERE CHEEERR FEHITHE. FHER
R extract_fails FRFF NTIN EHATINR, HERFHHERI T EERBS.

69 A EHEEREE 1 vector<string> N R PHIFTETE.
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B CHR A o

B BV IERIVER S HBTE AR BRIT A, RIS KX LA 8 TT R ERE L1
P MASRSERBENTRFENFETERFER. JRAIMEA push_back B insert sy
— MNP ARPITRNN R, B PR BREEERNBENENEENVE EAZ, B
FBRAMER T RN RIEREFHINXLE TR N IE.

IMRBATRR FRERBF A BRH01E, MAX TREMENET, BRITTREAZ —ATTE
REBROE T EN. Bl MRRIE —MEHRBAR, MARNFTERE I EFRA
WERBTREFEMATRANEST 42, BARMNERIMERTEREBE—ERREF 1
REEHN. HPR— M RBEEMBEARTHCR, HERMNRAT 2 REREETHE
MBI BANHTEREET 410, AREWRSHURE—AHLERERSFRETENN
18 . BATIH 53— SR R I AR 5 B8 LR B vt — R B R B R BA TR E K T
. INMHETRESTERENER, BR, IHNEEFATRB2AEZRITH. BaEYR
BAIBABZBEFNREF, BEARMIRAE N 8 CREHEER. ARRKENRE, EMEAN]
KEAZPFEINIRE, ERRIRETE=THERNTE.

71 ZHFSYEHRHIAES

RATREF — N RBRA SR ACE R 2 28 A TUHEAT B0 B 78 . XA I AR 2 B B B e
M EZHE— TR — R MFIF AR RIEATRAR A, HER, EEBTTEE
BHIE. oAt SRR, KBRS MHF TSR BRATAT DU R 4 2
M REM——XHATERAN B CREREFBRIMF

KA SRR T BT ERUBRMNER-—NEESFREETNEHFTRFANSE T
15 BRITCER BRATA LA AR — 30 R AT X R A R, A SR KX — st e E.
Fin, MERMNBEREFENER, BARMUTUASENGAEARE, XRERITHATLL
REGATRAMERFET .

ENFART, RICLEINREL TREN NI RBHRT, §—MBERSIEHL
SREHg— A EREN. R, EEXRNRTIEFARRENRE IRFAERIEK
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FABMER— R BT RFER, RIS RE S BERAL TRV AN TR ERNFTE TR
&S,

BE R —FCBERBENEET “B-H” . IMEREs RN —MEBRREX,
HEILRIVBIEREMRERBANRRTCE. MERIME—MEEN “8-E”7 SR T X
BB T, BMAXANEE—H SN AEHRE, EIIRMER T XA H k. X/
— AR G RRVE X B . W EE S, B AWK, Perl L& Snobol #8F PI BR KIS BEHA .
7E C++h, KBEBAREN RS, € Cr+PEERAR—MRBEEAL map (BRETR). BRE
fh 82K, B R E<map>k E LK.

FEGE AT, BETRNTSHRARBANL. BERECNZER - MERNXA, w2
B RNRSIA—EREY; ETURFERSH, BERAMIARER —EERE P EH
KR (8 HO R BT CALLER B0, IXPERATA BT DY X ST .

FEXEBARANGSAER AR N EENZEHNR, FHXBAEREBFHFR, FrUR
SRR A LU A SVE R S B ERIRF . XIS, NAERARRTERNEEERS
SEEEEA SRR . AKX RS, KBEARRUET HZHANRE, TIFAREL
PR S X R

7.2 HHEHBRAM

EH—ARROAT, ERNEZER—TF, BN RBEHERNNBAFE—IAF
HI BT BRI BB 7 SRR B KB 38, A XEIXAN R IR B T IR LT RA 2
HH:

int main()
{
string s;

map<string, int> counters; // FEREE—ARIFM—AKBKTT S

/7 A, BRES N BRIAHR R

while (cin >> s)
++counters(s];

// S BIE DA RARSK A HH
for (map<string, int>::const_iterator it = counters.begin();
it !'= counters.end(); ++it) {
cout << it->first << "\t" << it->second << endl;
}
" return 0;

}
BB AR—#, RILDFIBERERFTHEFMRRE. BHBRERRF TR-E”
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X, BTUBNMERERREMRE, Wi HRIEER ERENRE, Fil,
map<string, int> counters;

1E counters FE X A— BT R, ERFFTHAEN int 5 string HREBAKBAME. &
MEFRRIHN—DNEFUBR “—MINFRHBIBHENBRER", EERXEN %
HIHFAR, BRATTAT LALSE — 715 8 LA O B IR U BR A 34

A1 counters T X T LHLERATAZI B i, SHRATEBIE — BT F— MREHHE
TR BRI AR R T AR B EER B B S AR — R —
A AR ER A B IEE] s P FEXNMERR B NGB :

++countersisi];

fEX B, BATATMAI TR, CLBRAIRIRIEE S 815 4 4 8 MG ) counters. counters[s]
MR —ADEE, MXNERRAGFHEE s PRPRFBEHERBERN. RERNEH++ KX
ANEEEN 1, IMEHAT, XAMBREERADHIRXREEN T —K.

BBAIE KB — DN RENSRAEMAWE? ZXFERIE, counters LR EFRE—NRF
XA E. MRBATH ARG K FESRE B RRRS], BB RSB
- ANEERANMEOF TR, SN CEREYVHRAKE, BBEH, N TEW int XHEKE
BRAY, IAVBUERSEN TIEERENT. Filt, BB IKIEA—ANFHIEHFA
Fr B BAT++counters[s]IETR, BATHBR T, ERNIZT counters[s]in | ZHI'EKIEE R A
T, Mifi, 5t counters[s]hn 1 ¥ ERHFR~E BTN 1 RATCEE Blid XA BHE—IKT .

—BRATEAT BN, BRAOTEESH S NN CB RS, BRIV CTERN
ERBMNEH H—IRBR AR EK A ER R BAIE—A for BT ARH#ITE
Him, AEBIMERT — map e XFERBABUMNTE. RN TEHOE—EZHE,
7L for B ITEFMA P BATME A T AR R R 7 5k oy 038 -

cout<< it->first << "\t" << it->second <<endl ;

BRAEMZ—TF, —ADRBEAGEMET 4 “B-E” HEES. ERNEA] R —
AR ITTE R RHR XA B RRRER T, XREN, BRATRIEEBGE 15 MTI3REUREE
B, Bitn, counters[s]E— EEFCKRAMME. AT, FERMNES Ui —DBRETRNE, RAD
WIRER B — P73k F HE A B CBAMEL. STk, BT RARARITRM T —MERERE
KA, XANPERBBAMK pair.

— B (pair) B—MERMOEIEEN, BRET HA4 5P first 7 second KITTH .
Lhr b, B ENE—ANTESE N, XA fiest RARE TR, second ALH N
AT RBRRE . R BATEE S — A BT R R R, IRAIIRE HR R D BRE R KEK
BI—A pair KRIFI(E.

pair KEERFEARIRBIMME, FHik, MERMCIBR—ANEX, BRAIKAGFRBIEH T first
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1 second AR BIKEL, X—MEAKRH K MELEEA V FHBHRT S, REKK pair KEE
pair<const K,V>.

EEEENR, M— P BRHRKBEHEE —AE Bcons)B LR, K4 pair FHRREF
8, RIS BN — N TENRE. LRXMERIRER, BRINVFTERESAMANR
HHE T XN T EREBN R PR E. N, XMBLARER, XFERE, WRBRAMES]
Fi—A map<string, int>i%1%8%, IMBRATHMIKE T — pair<const string , int>KE IR . Hit,
it->first & 4R CEKE, T it->second MR HKEHE . KA it B— &R, Friltit B—F
Z{H (§4.1.3), T H it->first 1 it->second R LM Aid, it->first FILHEET const, XL
B EBATY BB

AT iXEmR, BOREEY, XEHHBURETHRANE (EREMATE 1A
HIBAED, EHH e —MEETAERE — IR F AR IR

7.3 FEE—PRXNSIAFE

— BRAVNE T T AR R BAR LR, B4, BE EKT-SHRERE 1
B R — AN X3 RN E — AN R ERERA T R XA R AR E X
BAVWE AR FE LA SED

Bk, BNBEESKEN—THAR AR, XHOE, RIRELTRS SEEARR
ERT . MRRNEFITHIEMATIARZ LML, BARMREM —FTERELRE—
TR EH. ERKENE, BRIBERET —MXHNRY, XE76.1.1 1 split
Fd . AT LMEAXA R HCRIEE — MAATHEBUR— vector<sting> KA F HI &, T H
BAVGEMARAZ R PEUH SR,

BAVEARITEEBEA split, AR, BAWNTEEEREXNZXFIHBHEH NS
RS, RATRXIMATF T —FhiXAE AT BEtE: Sh 5707 UBTERATEE T H B IR B iA M B &
Fr SRR, B, BAI6EE386.1.3 A find_urls ¥, HERX I XEBEKEH URL
RAEHNAT AL B HBLAT «

M2 R—HE, RATRER A BS R, XINMRNBREBMATRIARKRRE. A, X
RBATLIALE AR S — AN E NS OEARKE. ROVEAFEIREE— D RIA R H RS T
BARAEA XA B BT AT AT RS « BV AT R R #R T DL BRAE ST B
PLBRATE R — A RIEX TR SRR,

MBRANKBT —AFHRITHS, B4, FARMNERRRELZANRSHFMERINCE
HE BT XA RANTRSES. Ak, BFHRINERNTRRCERLBNT, Bt
RGN HBERIERATHRS . ZREE, BRATEFTFE MM string KA H] vector<int>ZA
HIBRET R -

HTXEHRBRUPEMRAZE, BETRRILBRINEFRMIE:
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/7 BERBERATE A REANFET
map<string, vector<int> > xref(istream& in,
vector<string> find_words (const string&) = split)
{
string line;
int line_number = 0;
map<string, vector<int> > ret;

/1 BTF—4T
while (getline(in, line)) {
++line_number;

/7 EHAST 5 B R EA]

vector<string> words = find_words(line);

/7 BAEHRELTATHE 85
for (vector<string>::const_iterator it = words.begin();
it != words.end(); ++it)
ret[*it] .push_back (line_number) ;
}

return ret;

}

BAIZEE T XN REAREIRBANSEFIER . B EENEE— T RBIRA R
BRI R HBAR ret, MAFNTBRED, RIBRBHES >STIAR>> . WFERTEZXNZH,
XEFEN, MBATEHEINRBERAZRKRE>>, BERSBECREEE —M>>BHEFUA
RENMMSLHSAS .

EBHFRPRAINZEED, find_words BX T — AN RESH, XHEKE, RIIFATLL
XA BB RS xref, Hik xref A TEBMASMBREIT . 55— MEABRMNBIHTT R, BAT
£ find_words [RE X Z JE M/ T=split, ZXHEHAT, XNMSEF - MRESH. WRRNG
BH—NMRESE, PREFSAHEFRTUEELENRREBINSH WRENRET —
A B, BLRBBERFRENSE; WRENEKRTXNSH, BRFEELANRE
. Bk, AR TEME—FERRER XA R

xref (cin); /1TERMNIRP R split RERBIA

xref (cin, find_urls); / /AL N find_urls BRECRER R

BAER AP EEEXT —ANUM line BFRFEEER, ©RERINMTMAKHMERT S
AN —47; FRBRATEE X T —/ 4 line_number KJ int KRB RRBFRITUIIEE
HERATHATRS . MABIEAT getline(§5.7)RBIK—ATHIBMAEE] line 1. RELH
A, RATHRIHTHEHSRM 1 RELEFTHHE—ARE.

BATEXA TR FF L B B X T — 44 M words HIRHER, BHRFTE line P
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FiA3iE, THRAIEA find_words Rt EEITHIAN . BATVIHBAM R AT LLE BTN
split ¥ (§6.1.1) ——XPNEREEE line FE ML BRIA—RERS —MHFE—NEFR
HEHHIRE— vector<string>KRIM L R RE. B FRBAVMER —% for BRIFKVTH
words P~ R, HEF KL words HIFHMEEFB K.

for BEAILXBRAVRFE N iZRBRBN: BT —MEAEBIE words IR [0 BT #E
BEXANE B8 . FREMIRL for FRFRAIIE QIZEVT R AL RT 7] AR R A T I :

ret[*it] .push_back(line_number) ;

B, RATHIEESBRILESKITE. B3 it #R T words BI— 765, XBEIE, *it
RERAT PR —A 810, RITAXABRARENPHRRRS . RER et R EFET
TERETERRST TP B —ME, TORXAMER T+t PSR E L, EHEEE vector<int>, Eif
72 T B B0 LA XA B B T T 04T % S - ATV B push_back 5 5 RIE 248
KATRE R MBI RS,

BRRAIZEST2 FBEHM—H, MERMNESE - KEFIXNER, BABIHXBEL
vector<int>Z B [ B K S W BEVIEI . EURITHLEES.S FHIMMH, XHH (AF
MR FSAEYIGALE A E S RITFTE TRIOR, FEBETRLT RBERNTHRE
Mg e — MBI T vector XR B BKAIB T RNE—HEN . EXHHERS, AR
BOBNNBREASEEATE. Bt SRS —FO TR S RIEA BB R R,
XAV 5 — A2 1 vector<int>2KH g ) B AH X BE . 8 push_back H-SIE KETHITR S RN
FIXAIME A B R RS

HET xef REZE, RINREAETREE-ADENFIART

int main{()

{

/7 BREFH split XA xref

map<string, vector<int> > ret = xref(cin);

// BHEER

for (map<string, vector<int> >::const_iterator it = ret.begin();
it !'= ret.end(); ++it) {
// i BE

cout << it->first << " occurs on line(s): "

// JEEBRE - RENITRS
vector<int>::const_iterator line_it = it->second.begin();

cout << *line_it; /7 MHE—MTRE

++line_it;
/7 MBHERHEEANITHRS

while (line_it != it->second.end()) {
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cout << ", " << *line_it;
++line_it;

¥

/7 B—AEATUERE - RES T AR

cout << endl;

}

return 0;

}

BANFEXNMREEERSBBNEFRSROREARE . A, BITEZMUEBHHE
AT RIS R HERtE.

BATEREAT xref RBY —MREFTHSRNBIRLEH, MXETRIESE M REAER
FHBLMBTEAT. BAVER T RESBIGREE, FIEX xeef IIXANEAR SR split KT
WA EIRIE . XAEFEKISHE T B split R E R BREHHINE.

EAEF R KH — 5 R4 for iBA), XFBRHHAMET.2 FHIARHL EM ret
MBE— AN TRIFEERFITHAETE.

FERBEIX 4% for B AIMAE AN, HET MESIH— MR RIENEFSE— pair
HRIPE . XAMEH first TTERFE THA CHED 8, second TTRNESXANEAHREKIIE.

FEFFUE for TEEFIRHE, BATH Ed TRIEELCEN R HBMH T — M B

cout << it->first << "occur on line(s):";

XA BRI R TE B R P AL T 554088 it MXBRNALE B, RANELEESI R4
IEAR %Sk U 1) iX A FF AR EEO B first TTE .

HAFE, EXEH XM REELSN, XEFEN, M ERAFERERE IMRE—
WREZWE|HPBRERERT, A4S et . XHENE BRIMTUEEELESE—
MIREBEXMEEFH. BRNHADERTLEET MRS, HLRIMER T AW
MR

IE4 it->first B8 —F, it->second BERIANKEHME, BT, XAXRBKRMERRER
vector<int>, EIRFE T 4ATRIAKITHRS . BRAE line_it FICH— ML, RAVFFERARA
EBE K1 ] it->second FITGE .

BMNFEHESERLRESLEIF, RIBRMNHFAFEERRE 1M ERNES. KHIL,
BAVULFA B —ABRESE — AN T ETEHRAE. BITNEERISHLEE - TE, Al
BATRRHEH T XA TE. IMUERBREN, FA ret WE—NTEHFARE N HIA
HABEDLH M RFNSIH. BT —NnREZE, ATRFIBIIELZFERT, B
DLRRATESHEACIIN 1. SRS while FEFRX vector<int>2KA ) m B TR FRMTCEEITER R
—mBEERRPTENE. N TFE I nEEHLWE—NES, ESFHERERXT
TCEME.
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7.4 XpAF

ERX—FEF, BANETR— A REROET: BIIERA - BREERER S —MEF,
RAMBRFHR T —Ma T80 (EER—MI0E) HHRERFER M ERIIBENNET. 6
i, BAVRRIE — AN EE T TRIR S — B HR— BRI RE R N B A RS R — M R4

IMRBAIGEB LB RORNEE, BRIOWENTTRESENRR. i, RIIAME
U — M) FR—ANZIEFERE 30, MERITERFHE B HA, BiFRHBER
B—A B 2 A ] DUR — AN B AR R I BRE — AR . 1A — AR B R, BRAVE
xEH T H KA

% now

<% iF)> cat

<& iF)> dog

<&id)> table

<BRHEA> <Z >

<G> <JEEF> <& iAHE>

<FER&> large

<& brown

<FEZiA> ' absurd

<> jumps

<Bhidl> sits

<frE> on the stairs

<fr &> under the sky

<prE> where it wants

<f)F> the <42 iAiEH> <BhiFAl> <L E>
BATMRERF AT AR

the table jumps wherever it wants

AR B R E RN —FRURER M F FEZXMIAFTRE —FEHF RN —
HRRRINBERHBRE—1T:

<HF> the <ZWAHEA> <FhiF> <frE>

XEANET: MREER—AMIT, BROVLZRERA the, —METHA. —13)

HAURBEN—ARTABNRE. BFEEMIGE—F5<BRRA>-MTRMRN. R
R, BFEFHRUIR:
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<ZAES> <ZiE>
RIBCRT THEHBMBRZE G i EERARA 21 -

<27 table

XAEFELTEN A BERE, HRASEEATHMN
<Bhia> jumps

KErshE, HERT

<fIE> wherever it wants

SR BARTE . EERNR, BURRIXANNEE— AN ISBa LA B, 7R B
AFH, RN RARESE RN,

741 RN

BAMIFMAS THRERT: ARESHENHENEERA ., §—PHREF —£HE
HHN; BB RARRR T EERNT N MREFEI - MARBESHENFRE,
BATVREE XA PR ARRE MR, BIRATBFUAEF R B — & 5K RAARL AR A
R RFFHN AR . MBEEFEERIRERESBMNER, BARMNME, BHEE
BT IX o 2 3R TGS AR R B T

B —FRATHEFZ RN, BRIMEFEE— MR, XM EREXT T
BATH, REBRFLEIER—MOT. Bilt, RITME—NRER: RIINZERFH
ARV ? FERAVERD FHIR, ROTELS —FRN— 2 RIT AR RN AHLE.
B, RATERBERE - MARDRANT T AR “<f1F>" AXMRHE, BITERE
RFIN F<ZHAM>. <Bhid>. <FrBE-ZFHMRN. BHE, RANEE— BT RREH
SRS BIAE N F R %

6L ) R AT P 2 PR R P 2 B BB S R R 2 T b KR 3 A ) R AR 8 8.0 - RATT T
DHEEI AT ST, BRI ROBEIG SR string.

et R M EATINE N E 2. MBRINERNR— TR, RITREFH, EFRFEN
MME AT LUR — A ER B IES. Fl, % BT 5—FF A HREHIRNARE:
B the IZAHABMERE, MIX=AFHEFGEREME. RIICLER T HAXRTE
FORRPME: ROV —A vector<string>K R MR BREFE—FAN. ERANE, §
— AFRRTERMIN P IR T AR — k. B, EEARAE AR, Fhik<
FSHBT =K, FRRETGATS U R E>HRHERT FFHRE. FAXEMAHRT
=W, Feih s — AR eE = &LRKHN.

RERA—-AROENLANRMEHTER, S MANEEREFEECHCHAR
s, B, RAMSEXASEERE-MNFEREARBOBRGRY, KRARRET
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vector<string>ZS BRI [T 5 .

XARELZRHEY KA. WRBITABRNKFRBHIIANBEREME, BRIOETFE
LEWRE. BATRE —FANELE 1 vector<string>K A WE R, FrTG—PHBHFSB
BB —AMRE T XM R ES . BIOSRE, Lo ERIMBEE XM =ARE—
—ANRINERE, —DEANESHIRE, ©F —MURBSRKEE,

typedef vector<string> Rule;
typedef vector<Rule> Rule_collection;
typedef map<string, Rule_collection> Grammar;

742 FEANE
R T SCEMRARBZE, RERINESE - REREATE:
/1 AR RN TIE A — N30k

Grammer read_grammer (istream& in)
{

Grammer ret;

string line;

/1 R
while (getline(in, line)) {
/7 IEHING R R 1A

vector<string> entry = split(line);

if (!entry.empty())
/7 PRS- HESCBR AN
ret[entry[0]].push_back(
Rule(entry.begin() + 1, entry.end())):
}
return ret;

}

XA R B AR TSR I A R — AN ST - 3X A while fEFRERRERBRATLZ A
Wit E while TEIRERMBARL: SEXR—THMN in EABEF B EFNEI MR F#E
line . ZERATESE THABBE T XMEIE M EHE while BRI S,

while BT R S TEER . RAVEA T §6.1.1 1 split ERPORIETMA 2 B H
R R BEMEE—AS N enry RAZRRT. WHR entry AF, FRFELRRITBFIHE—A
FEMBALT, BERMNSKTE. BN, RIVE, enuy HE—-ANTEHSEBIBRAE
7 5E XK.

BAPEIXA TCEBERSI T E AT ret. FiAR retfentry[0]14E R T rule_collection KA
HIRTE, AN ZEF entry[0]H IIFRIIARKBERT . 04, —4 rule_collection FBIHINT R 2 —
Al ERE—ANTEEBEET —PEEY rle XS (BRE, BROIEHR, B-ARERY
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vector<string>f{IX1 % ). FEBL, retlentry[0]12— M RIE, FATCRATHAINIGEE 2 RN EREX A

BATEE B E entry PHITE BE—ANLERI) WIHAET — M. RrE K rule RAM
T, RIBEXANFURIKZEHENA rule_collection KR H retfentry[01)F& /R IXT R B .

7.43 £REZ

BT HENRAZE, BT RBITVIER—NBENHAT. BRAVGE, BIOBAL
— A ARMNBEER—NMITF. BRI EER—ARSEHAFH vector<string>3K
ichiolog-=-o

XA R RB AR, RATE RN A R R R TR . RAIRNE,
BB EERB— £ XN F<sentence>HIFN . Hsh, BAVTE S BHWHERIIMMAE, &
AT 1K R S [0 B 90 U T 00 T g 5 L5 4 SR 4 I A H i

BN E, RATATUIEXSBOERERERBAINER. R, HTRENEIIX vector
BEBERE, FTURITENA—ANZ W REFFHIFEEREA push_back.

XEEABRE (M< sentence >FFEEFF X — W84 A Z KRB ER WA push_back) Y TR
17 8 — A B R Bk 2 X RN A T ARERF, Wb RRERN T

vector<string> gen_sentence(const Grammar& g)
{

vector<string> ret;

gen_aux(g, '"<sentence>"', ret);

return ret;

}

SeBR b, Xt gen_aux FIAFIR—NER, THREAIE g IFK B <sentence> M £ MR —
AT

B TR RAVFTEMM TAERE X gen_aux. FEXHMZ AT, BIINZSGEE T, gen_aux
BRHE—ABARRAERET —AFE, ARCLSRAEXNMRARTRER. Fik, RITHEE
5B N —ANH B K 5E X AN T BE -

bool bracketed(const string& s)

{
return s.size() > 1 && s[0] == ‘<’ && s[s.size() - 1] == ">";

}
gen_aux I TAERBIFIMER ERE AN SHTBALBIRIMA TR S, HILERE
TAMEREHE AN BENOEPERXANFRH R HTCEORHBER = S5+ ZRH
“EFE" BWERITEEREST4 PRRHRNTE. WRRMNNFHERGESTHERY, &
AR FIR B —EMHB RN, RIVESBIFXFLMUNTRB X MHERNRR. MR
AR RREFSHERL, BARAESRERIIOME N85S, TARNABEMRE S0
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ALFR R AT LB A A AR B

void gen_aux(const Grammar& g, const string& word, vector<string>& ret)
{
1f (!bracketed(word)) {
ret.push_back (word) ;
} else |

/7 RXRTF word BRI EAL

Grammar: :const_iterator it = g.find(word);
if (it == g.end())
throw logic_error ("empty rule'};

// ZREXFTHERIRNISE &

const Rule_collection& ¢ = it->second;

/7 WSS BRI — &N

const Rule& r = clnrand(c.size())];

/7 BRI BT SE IR
for (Rule::const_iterator i = r.begin(): i != r.end(); ++1i)
gen_aux(g, *i, retj):
}

}

BITOBE—ATARBAREN. NMRRARETEERERE BERRRTEFFHEN,
BEHRIBE SRS ret —F b, BAIERT S . REUEBNTEABAL NEX BRI
43+ 7E g RERRABATH HF AR LA B E A1 AT RE > BEA8, TATRT AT 351 A g[word],
B, XREEHS B RNER. BIZ—TF§7.2 FRAE, DRMNZZA-ATHFENRXK
A EMNRSIEHE, XD BN RS BSAR—MHERRRTR. B-, XA
B F A AGE RS HELRES, XER A RNAF E LR RINNIGE. o, g
—AEEBUEE, SRNE RERMEBRFNTHE BRXEMEIN. XKL, £A—IHER
B R B 1 AR .

BHEE, RIMFMEA—AFRFEMITR: map 28 find BHA, TR\EHFEHRET (B
) RBRTE—WRH XN TREENE: WRERD TR, BELRE—MER
EATEMENRE, MBE g PREXRNTEAE, H find HIKRE gend). Hit, WH
AT T it A gend), MBAVRT LABEAANAEE. MEMUARFE, BREREZD
MARA B CEERET —ANRE MR A BIER N RIFD XRKE, RO
7.

FEXE, it B—Ei5E, XMERBIBAPHE g H—TE, AESIAENERER
PrtE— A (pair), XAMBTHIE A RARBHRTENE. Ft, it->second FEART —
A GA R KB RUNE S . T HEBR, BRIIEXT —48H c BSIREDZ TR
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B— 1 ER%4.

BATF— M TAERMNIANES PRI E—ATTE, RATRE r KPIRILER TR
AER). XATA

const Rule& r = cl[nrand(c.size())];

RO FARR, FBRNALEFHABNE—TE. HE ERMNEMZ—TF, &
i8¢ X —A Rule_collection KEMTR, INERE—MHE. RITART 4184
nrand HIERE (RATEEHEST44 FRIGXNEED KENEFEZXANFAEBH—TE. WRRK
1144 nrand —NE¥ n, BAERSREELRONFH—MBEVLAER. B&F, BRI EX
HREA TR — MRS

E gen_aux RETRINBEHESFERNE r NE— A E. MRE-NTRERESHEE,
BRAFLFICERIF N RINHRIA; BFR, RABEEHFME ret 7. EYVIRFZAIRR,
EE A RS RBRGEF . XAMCER TR EBRATIEAX gen_aux Frgr—&tk, &AL
F gen_aux R5EHE !

R R — AN A A, R R ERE B RAT A RN BEARP M —EHI AR
HILREVE, BATASHRIXFER. A T4 A CHEXMRBGREER, SENAYEEE
—F, R word NMHFFESHE, BAXNRPER=EER.

BTk, B2 word HHESHR, ARCHMUMNALHHBRFERHRE. BIEnNS,
BATERBA SR UE HIXAEFEEER, XREN, EESRHTRAMNER, B
BTSRRI gen_aux D EEHXAMRARKARSN. FHit, ©RIEXAREARNE ret 7
RE.

BTk, iERAMESE word 381 — KRN H R MMN— BB R —FEL AL T HE
B 23R N, (XL B ARTIR E NER A B R A HE SRR . JRILER—1
*F gen_aux MUIAAMA KRR, ROAHRBEEREHTHA. MR, RINELHE, RINS
2 ] DA e 7E X B L B B S R ARV B i —— R RAIARANE, REEERFKHLT, B
KB E R —AXRERFE: XMHERLSBHBAMES NHEFEENRAE. &/F, R
WoBD, EFENERTXARERSREA, BT BRRANSEURSE.

RATEERI|— A TR T ERERERA. RITWSHE, AMUBAZ R HENR
BET, TiHEXRMOR BRI REREIIRMFAIEN. RE, F—K, MIIRAHRH
6 T HB R R R R T R, A A Z AN SRR ENRETERNE? R
B, EfRREFNARETAEREN. XENE HORBEEHERT .

%5 T gen_sentence. read_grammar FIAHXHIFEBI R LA, BAISEER -

int main()

{

/] ERATF

vector<string> sentence = gen_Sentence(read_grammar(cin));
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/1 MHBE—ARE, WRFENE
vector<string>::const_iterator it = sentence.begin();
if (!sentence.empty()) {

cout << *it;

ity

}

/) RBHEKNRE, S REZHEE —ANTHE
while (it != sentence.end()) {

cout << " " << *it;

++1it;

}

cout << endl;
return 0;

}

BATESEAE, BESUEER—NUTF: RABERANT—R— AR IR F. &
EABRFERE— — AR E RO R, BRATES TS A DR E K SRR RTTER T —
MR

744 HE-THEYITR

BTE R AR ERAIRSAS nrand 7. BAVEHEE—T, WEEGST 144 rand KK
¥ (FE<cstdlib>F5E X))o XNMRBAESSH, TREES (X/E) [0,RAND_MAX)HHK—4
BEFLEE, XE I RAND_MAX £ — M KE¥, &R FE<cstdlib>F % X, RIIGEFRT
494 0 #1 RAND_MAX i (X[d]) [0,RAND_MAX)Z/MAAE 0 BAEE n KIR[0n), Xt
HRATE £ EINIRE n<RAND_MAX.

EENITE S 3B E randO0%n MOLEH T, XEMK rand)%n RIEHREEHLELERLL
n FIBRMAS. EkE, ARMRERSEBHRXNMEAREURBEESR.

BEEN—AEFRRLFEN L. 326, rand)REIKRZMGENE. AR EBH
HIEHE, % C++ R K IBENI M E BB BT AL R BOF R R BENLI . B4, rand()
O VR R EET] e BB BB AT RE A — XM EMAFAD . XEME, R o FT 2, B
rand()%n FIZE IR S5 RBURETE O 70 1 Z MH)iE$E.

BEBI—AE N EDHEFRFERINBAEH rand0%n: MR n KERK, Ba
RAND_MAX BiASH/HEE n BBR, —EKEHIKSRES LMK ERK. fluw, &E
RAND_MAX £ 32767 (W TAEMEI ARSI, RAND_MAX B/MUARHFE) H n 2 20000,
XBERYE, randOB L N F I B84 rand()%n 25T 10000C B 10000 F130000), {7 rand()
AU —AMEEELE rand(0%n 2T 15000 (HEKE 15000). Bk, nrand KIS~ 4 10000

(¥4 nrand(20000)B9—MED BIRESK &R B4 15000 HIBER KBRS .
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R T BRI LEEREE, BAVREER — P R RIS, BRAHEX LT A BRI BRAC B
MRS R AR . RATGE v — N BENLEBOTHR BN AR RI S 5 R R AR R K AR R,

© FTU RN SR AR AT RN BME T AR D . RIS, RIS REERMENE, B2

BAREBT I EEHINIE.
XA B B B TR EG R B 58 Ay R B

/7 BE0,n) PER— BT

int nrand(int n)

{
‘if (n <= 0 1| n > RAND_MAX)
throw domain_error ("Argument to nrand is out of range');

const int bucket_size = RAND_MAX / n;
int r;

do r = rand() / bucket_size;
while (r >= n);

return r;

}

bucket_size 1% SR T B ELN L4 RETREXAN L. XMEARAT, EF
N TR S, RAND_MAX/n REKH—A . 453, 7ERH M n*bucket_size
<=RAND_MAX HIFiE8H+, bucket_size REBKHI.

BT ORIEM R —2% do while iB4]. do wile {5 while IHERHEEL, REEBEPUTRHEIT
EEA—K, HATEEBNNEERBEHGN. MREAZERLE, FEARSEZRIT
push_back BE % while EAIM&HNE. EXMTH, FHELr WA NEERERHRS -
FERERE 0 4804 B T X (8] [0,bucket_size) [KI{E; FEAEHE 1 ¥ 5IX A [bucket_size bucket_size*2)H
(XY e IR randORME R B KT ro=n RIL, HARFHSERBRIENHES
KB —ANEERRIE, BEFETRESREAEMN @ .

Fitn, RAVESE RAND_MAX 2T 32767 i n %-F 20000. #4 bucket_size HEFT 1,
3 H nrand EFFAELS ERMENE, BERRB—ANT 20000 B51E. BT, BE ¥
F 3. I bucket_size SR 10922, XAEIIIE, ZEXEI0,10922)% randQHMEH=E 0, X
[E1[10922, 21844) P HIMEHKF=AE 1, (X [A][21844,32766)F MIEK =4 2, T 32766 5 32767 HI
HESPEFR.

7.5 XTHRER—RIiLAA

AR B P AR S ORI, BB ARSI, XA 1R AT RE R AR —
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USRI R S5 A T SEBRIN . SR AT LR BGE, AL EAIRINEH EHREZ TR AISR A

o g —FEAR, HPHLIRMA—IEIIRE, EMEFIRHSNRIETER—

MELHEH.

& —MEFIR AT BEX HUT B B 40 VAR B U

® B RAE —AE BT ERE AN AR RBIIRATE.

BRI RBRII C++RERA R IR B

o BARUNNB/ESHARE FI HLLBRE.

® i —MRBARPH RN TETAERNNREES P TR EMB X, WA

EROERH 4.

® XERAMBM TR BRMBERATH.

BANER, RE C++XBRARRBFHBIIREESATE, BRENEERHEE
BRGHIFERE . BN FRKER T AP 8k b RGOS RE, WA ST eI B3
K, EATHBSIREMA @ —BKE, WRRNXKBEEE LSRRG, BaRBRATRE
FETHREX— A Cr+BRABMAERT — /AP BETR (BRTPFERD SHREIXRE
.

WEFRENBHEESE, BACIMEARE CH+REFTH MR THAHK . KT,
BT EMNRRIFE C++H—#5, FLUEITEE TABRIHEER. BRRE IR
BRER BN, (BRRHERBRAREN XS BHIN AR UEREEH RK.

7.6 Mg

do while i) 5 while iB5H)( § 2.3. )M, REEXRFHHRUREBAINGRE. XMHE
AR BERE

do statement
while (condition);

do JEEi I statement GEF)) B W EMPITH, Z/EATHEHAT condition F statement, E
B &A1 N B (false).

BAEME L. RSP - AMERFEN RNV RSAE - ITE, WTROER vO,
X E, v EEMERG R HENRE, KRN ANRERNER I BUENIHL . BRIIES.S
hAERE T ST, REE A — T R R RS BAIEILA 0,

rand) 2 — AN B ¥, B4 — A X H [0 RAND_MAX] F # B VL B3 . rand H
RAND_MAX #E & £ <cstdlib> 5& X #.

pair<k,v> 2 —FhE BAR, THNSEF T XA, XEHEKDEES ]
AR, XEADBRTHR first M second.

map<k,v>R—NRBEHA, THORRAE k, TELRE v. B Rmap)KTERRE “R-
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&7 Food, X R IBIUTHEFI R, SRR DUR SRR R TE. SR
FIE AR 28 B X W) 1 (§8.2.5) . [HJEES I — /G R B L4 — A RA A pair<const k,v>H]
H. BiREELH:

map<K, V> m; ST — I FHEMRHR, ERBERE constK, HRER V.

map<K, V> m(cmp); GIBT —MEFHTHMHFER, EREERE constK, HAHR V.
{FFAAIE cmp KFEE TTE IR

m{k] R K BRI k RES VR RIFREI—NEED VA

. RN TFRAMEEKRET —MEENTE, BHREXA
BAE M RBRBEVRK TR, XN TTREABN R
. BEAAERI IRV A — MR T RS AIR — TR, AT

A o B (const) BR ST AT 1.

m.begin()

m.end() IR A28, X R AR A A RV Al — MRS R TER . HB
HENE, FMESIR—- I XEREREBL4 - “B-E” X
M E—ME.

m.find(k) RE—ANEACRS, XAMEARBIEFEN kK KTE; BE, WRER
FHiXPE G R NET IR B m.end().

St F—A map<K , V>R—MEBEREE p, THRBRERTHRY:

p->first FEfE—ANKE K const K KIAME, B p FifsnTEE.

p->second FraE—ANRAEK V KIZEME, BR p SRR ENBUERE

I

7-0 HiF. BITHFRREEHHET.

7.1 ¥ 7§72 PR, REBIRECRHEEEEH. BREN, BPEs RN
ZM P RASE, HAERMHBERT KK, RERHBTHRK, AULRH.

7-2 ¥ 7E§4.2.3 PR, BAOBEEPHSR:

A 90—100
80—89.99...
70—79.99...
60—69.99...
<60

rEHHFPI e —MRF S OINEAL.

73 76§73 PR X B HRFRT LB EMEIR, MR —AEEER—BMAT
B R IKE, BLAEFRESERMERX 1T, %&ﬁﬂUﬁ BRI B F—MTHR S
ZWEF HHHF ANIUIBAZMTRS — K. i Sy

m g Ow
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7-4 WRMAXGAKKE, BARXGIHBF~ENRHAKESABER. E
PR EX T UMECET RN ERITEH .

7-5 R ER) REABEEHTEF TP CERT, XM EFWE—NTTF.

7-6 FHBEANRERES LR gen_sentence F2fF: —NHEBEHRIFEFERNBINTLEE
FHIATF; B— DRk R, BEPR R TREAMN . 28 PR RV EREMEREA.

77 BEHAIX XS ABFHIRDER, FEERE—TiHH line, TNEHH lines.

7-8 BUEIBIEX G HREFUBR—AXHF KA URL, 3 BME & — A FEK URL
HEHPHRBTEIT.

7-9 () 7E§7.4.4 F, nrand FISEBESHKT RAND_MAX HIBHRE K. B,
XA BRERASH BN, FAE—RBERT, bW RAND_MAX &% T REEERN
BAREE. R, AREELKES RAND_MAX SHATRFENRANBEE/NMEZ. 6
i, RAND_MAX ZF 32767 (2"°-1) MirIEAFEE IR HIBHS T 2147483647 (2% - 1)
B FHARDR . EFHEW rand, FEXPIEN o MERIMRET. )



8
S WERD RN IR

FEHRE B EEBIRPTREEFRBRAFNAE, XERFERT C++ES
MBEFBERURITHEERGNOME . AFETFHE, BIVBERNBERNBEAZ S —ATTHK
#3F %, BITHFEINARERINE HHE.

XEMB ARG IIMER . ARX—BRIVEITRZHRE, ZHRBESYRYRRIIHL
AEER—ERBITAR TR RBEBRNA /. NBIE-HIR RERINERTW
FSCOS R BARREL. 8BS, N 13 IR, RAKFIHRANEEFRITTE (O0P).

8.1 ZEERHERMHA?

S H T 1L, FRRITRAEM ARHEHE — B, RATHR X RS HAEE
AR, FF E£, AR R BB R TSk — 85 . (ER, NN
—FRIMEGE, RIBEAET RERERED) BEERIERZ T FaEL S5
DY SAEE SO & |

B, 7686.13 B, RAMEH T — 2K find MRS, THSHEFHEREN .
RATTUEFIEA find FRBIEALAFRNAR P EREMRRESNE. XM RAEERT,
FERAEA find ZHRIFFAMETHSEREELRR 4. BN REHEHHER
Hl, FRROEE HERNEE R CriB B — N EERE.

BT R NR SRR, T EAOR, SRATH find BES “(LITE S5
MSHIRE, RIBFOIREHAKE. fitn, MERMELASHER find BB
WA AR BB R AR, BRI BRI BT W2 XA R B — 4
BRUT CH+EEAM, TH—BIUETFESZI.

BT S W — B SRR — M R — N RELRN SR T RAR T
EABHIGHKE, B, WR-ARMEFASH Ay, FARIHET x+y, B4, ¥
THEEEEREE, Ay ROSAHXRNORE: HTRERE, x + y RTEXM. Tk
e, REMEHT —MRHERS, RAFERSRERNBIRYREFSARELE, T
TS 2R R F XA R O S0 0 PR TR R 80
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FIF C++¥EE Z RIS E SR ARE N R B S B R AP R A KA LT e
BAIE LR ENT R TRFALT AN — A F—— RSB S A R B RER
#H: FURBUALR. find REH=12H, X=MSHELAPLRARIENE.

BRATRE— MG EHRB R —MERBHRR, LR, BRATRUEB T RTRXFREPTX
R R E AR 2 B — KR DU 2 7 LR — M e KRR R, XA RBA &
B8, mBERIHTESRE HCH find BE, BANERRE LR, RITHDUKRS
FHA RS RBHUIRNRE. MARMNEERE QCHAER —RERIIEERE L E
o BT AR R —— TR BRAT K L TR LS T BT & S B RIS RS

BRBHEETRE C++BESHAR—BS. R, ERAFEEASN —MERHERE
5y, T B EX — 8 A B R BRI SRS — A A X — B P RATE R — Tk
HEENEEERMTLRZMBRN. WHEXAN B, RIEET —MARBIRLEM 4
BE, FWRUF, SRBRMA, XHRERAERETUSARAME,
X—EHSHBRITUAHAEEWRE MR, XREN, FERHZ AT RAH
SHHER. MERNTFIRS N RERARBIIGERER, BLAXLRIE I ERZHEY.
Aig, BENERRESRR, BIVFHBHASEREFRBREBN, FARINCEENHN
BIFHERAEENT . sesh, ARG AL A RBR R

8.1.1 RAXBNPE

SEBR T V2 2 R B A AR R e B« ASAR T LR BRATI A — T AR A AR iR 3K
B (RERBK) RE—ADRMOESL, RIVEEFEANRE (FRED ZEHHBEHARTE
TR BINKERR. EAEFRIBTLERESR, EF 11 EPRRIERTERE.

TR 2 G X BB R, RNRREKXRIR T CLEH SLRIKAT it HRS L
AT DA R 2 ) AT S T SR R B R T —— B AE 2 B SUBUR () IR RA I AR i 5 AR 2
BORT R R SE B, ZERAAE R — MR B R IR AR SE R X R R, TUAEBRA 1%
FUREERFIRE, XMARREAN. M TEHSE, REFHETELRBNBLEEEIT
HA IR 28 A AR AL BN B A BB AL B B AR — '8 R B AR 4w R IR % B XA R

BAREIR BAREE N — AR, AERIERTUREMNATRNECKER. fll, &
§4.1.1 1, BRIVGET —DEBORHE—A vector<double>KA MR BIPE. X REKH
Tt EBATHE AR, BT UA—MEENRSRIRBIE TR . XHFHE, W
BRAEA XA RPN AR FINEE, THREARANIRAT. A, HEREH,
AR B B BIEIX A % 3R %8 vector<double> R ; B A1t AT AER FL A R i) [ B A P B .
BR R B BRAVEE) T X — R

template <class T>

T median(vector<T> V)
{
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typedef typename vector<Ts>::size_type vec_sz;

vec_sz size = v.size();
if (size == 0)
throw domain_error ('median of an empty vector");

sort(v.begin(), v.end()});
vec_sz mid = size/2;

return size % 2 == 0 ? (v{mid] + v{mid-1}) / 2: vimid];
}

FEXBARBES, BATEARERRT BN FRIER L.
template<class T>

MESEFIRARERBSH T FHFEH. XMERCLEMREIHE, BIEXME
B R, HXNREEEST RS . BESERES XHEBSRIBHAL.: B
X T W UERBERBRNERNLK. A, RUSHERRFLUMARRSIZEN . XK
BE, NE T WA REHOH M, RAFREESUN T a7 — KA. 73X median
BE T, RATEFMBEHXNILRBSERBRENEH v IR B RFRINREE, RRE
fIIEH T R¥E5E T RERIIREBIERL.

BBRAVE XA median FBEHIEHR, RAXRRLSERIFHRV A RN —PRIYME T,
B, FAIEELEA median(vi)\Ti45 median E¥— vector<int>HKAIFIZH vi FIWR . B
FXAMAA, REFERMAEHNTE T £ int. XHEMIE, TRBIBEXNREHHE—A 177
T, REHREMEFENER int —RERS. Ehr b, REXFLNBRATHBEIATE
Bit, BMIFBBIIRE T —A AN vector<int>. EBIKALY int FIFFBRAR AR median
EF . BRAITBIG ST LBHMLBEITE LRI,

75 vec_sz (ISE X1, typename HIfFF R R — M RIIAREBHMES. ELHNARHE,
vector<T>::size_type & —ARAZ— B RAA AR EHRE T AFRRERMHAK. LR
e, RERIE A EW vector< T>X MK T — MRS HIORT, HFHBRMFELEH
KA KR —MEW size_type, XHEMMA——XPRAKGBRE—PRE, ROPUAE
BALEFEM_LE typename, Mk RGEFBEANENAZIOX N 2R B IE—DRARAEE
BRFHEESHE. TR T, vector<T>:size_type #R—MNREM IR, EHENIAHEE
KR, REFBHREHROTH, FUERE PERRMXAHE,

R AMER MR, RITEEHEED, RUSBLRREHENE X —EEFS
FKAKHE AN . RN median BT, BITRRERKHERIRAMSHIIZRU
e vec_sz WISE X P ARG T BB H . Rifi, Bh v BIRER vector<T>, FTLMEME
& v ARESR S R TXANEE., filn, EREX
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(vimid] + v[mid - 11) / 2

., REEHET v ITEREBRNBERT, BRATALE5E vimid) A vimid - 11HHE, X
BRRth R RE T+ IS BRI AR IR BRAVEF vector<int>HKEI KA median, AR,
TIRLEE, +A/EBREREBEL int, T HXEZEHLIRE int KRMER. WERIIN—
AN vector<double>ZR I IS EUA A T median, F84 median i< X} double 288 BB ITIEH .
BATARBEXS vector<string>K R KIS HAH median, XEKE N, median 8 TBRE, T string
KURERFIZEN . IMTHERBINFAER, BE, FHMEBR A vector<string>
KA SR EIEFTEE?

8.1.2 1RIRSEBIL

WIRBAIX vector<int>KEI A median, RAHERG R EIBEHRBXNBHH—
AL, B int REEHEX T KA . 1 RBATN2EKE vector<double> i median []iF,
HLREHA RS BRRE AN ERRRR . XHERE, T#HBRTRERKRSE double,
F REHF WA= 4E median BB — A, EMREFEHT double SRALE T.

C++hRUE R B R R T b AR LB, B, AR REHER L
CHOKRFER T AEAEELEL . HBAIAGEH U] Hb 3 B G128 40 (o7 b 2 SE ) A6 R BE 4%
BTN ZEFEMTHFAR: B—, N TFREEH THENRE-RIF-EEENRRHBRE,
EHLEMESE R RS F AT REEERHR R EN . RESERELHL T, RETTA 68
IEsE, ERAGEEM A THe R, FHit, EEEHNR, BRIV LURIBLERRERF
B AT BE R A AR

REERNRE B SPERMEE, ARBRE A T —MESGETEEL, 2457
RHIK LB REREEE RN E X (AR FERD DR RGERER LUV . —
ORI, XAERERE, & X T HBURKE SRS SRR B AR AT VT 1. PRSI E AL T
REHEANREHREREN, FRKNREFESHARRNLERIIE. TFERGHRERPERME
R B Sk S0 B R R 8 il #include TR TR CHE % . REAITE TRIENB RS
WEERER, BERNINEERE N EHISIH.

8.1.3 REURBAXR

FE§8.1 P IRATIREY, 7E 8T LR AF FASAR by e 5% B PR o B 50 20 R K S EER R A —IMAEAR
B T LR B B MK A” 2RI EAEA . ERATN median KIEEHRAR A K12 X+,
BAER T MR BRRKE: FHRERRTHRBSPEBEL median, XEARENAIR
TR EIRE, T XS BT R ENFEARE X . HRRENE, KEHEX
TRIEMRBMREARERY, IHEME, ELRPREKBENS 4 REK .

BARFRE B2 RIMAH LR SBEAAMNEHE. #in, JRATAA find K
EHEAERBMT LR ELMEHE, RORET TEHAER:
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find(s.homework.begin() , s.homework.end() , 0);

X B i homework & — vector<double>Z I &, (HRBANIHNEMA find KER—4 int
KA. XMFARNRBRERASH BN BRIIBIE—A int KEKES5— double
KEMEMLER, XEHFASERBEIXRESER.

Rill, JERAMUTEHIFEREREA accumulate FIEHE,

accumulate(v.begin() , v.end() , 0.0)

RAVER R, ROTOBRTFH ERAEKB T RATX double BERTAL int AN FHEHEA.
JFEZE T, accumulate FE{FAH T EMNE=ASHMBERMEHN TR RMBHIRE. WRXA
AR int BIERANTRFEN —RFIH double KR MBE AT BN MIXMIERSHERE,
HI'E B4 R R g BEERs . AT, R SIULBRINEE A int RENSY, BR
BAVRB I BARSRZHE -

BJ5, HEAVAA max B,

string::size_type maxlen = 0;

maxlen = max(maxlen , name.size());

#ANEEF], maxlen HIKEIF name.size(K)R IR L AUKHHITAT. WRXANAE
RUCEE, BLXANAAEF T RE. BRBINMET, EROSHERYRRESHRE T
PEHENTHIREY, BRATVREEEBRAH 2 4T XEERFAE. BE—TF max REHTEZMU
BT dERISKI.

template <class T>

T max{const T& left, const T& right)

{

return left > right? left : right;
) ‘

MR RAMEEBEAN 254 int FEIF double KR BHAXN B, MARKHFRLE
HebT Y IR — A S BRSNS RN AR ERNIZEX AR RMBTRLE int KB
Hotl, RFIRE—A int KBHE, TRENIZEFHNSHEI UM double REMERLE, RE
JEE—4 double {EIE? RAFBEZMEHoeE, FHILIEmEHRXNMAMEAEET.

8.2 HRURLGHMINIITE

BAIRIRISEIRN median BEEA THR, BREHTHETLUHARENNAR L. &
FIRT LA A R ECR B R — MR A AR E AR EN R BK P E.

EohERNE, RIFBEBRS H A RM RS, XA BB AL B AT
K BER T B — PR, HERERFRE. REWS, ROIBBERSEAT
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AEBRO—BoWARBBERBANAR.

g, brvE AR AR AL BA IR A SR AT RS M ST A find. IR c R—A
A H val B—ME— X MERRERFAELRTRPHRBAMR, M2, HTHEH find,
BATT AT LT RIEA

find(c.begin() , c.end() , val)

BAVHH 2 ERIKREE c B? HHABERLEBRIMERAEUT csizeQR)
c.fnd(val)

®E, THRERIMEA

find(c , val)

SAX A AL B IE— AN SR EEMLHS find B2 FIEIEH, WHXHENEERNER
B SR . R A T IERBATTERRIFHRIEE o, BABRMNBRATRATRE 1 find
B U T CAZEAT A 2 SR AT AR S I — B 4 P B R B — M. T HAR KB A J7 A A BELE A
BEX— A

AR E —F cfind(val). WRELRIVE cfind(val), B4, Tik c BAEH AR
A, BAVEK S find B4 ¢ B— MR ARBA—BRER, FIEEXT c KHEBKAR
AR find SEXH— AR R. FHH, MRENMFEEAT clindva)BR, HARITHARE
St P SR A A B X BB . BRATHSES 10 EH¥IRX— .

K H A PEERRAE c.beginOF c.end()FI4E find IS E M AL BRATEBAE B c e ? ZFTU
EAEBHAEREN, XIEMERE XA, XA, BRI RERESN—Hom
FEEMEHERENART. B, EEIITUBE—T, 7£§6.1.1 9, WRBAIE find_if
—ABREIMTT LS R REA R RIS, BRI X% S A split RER?

B — NS N 40 B BRI RT LA U B S R RO A B AR R B SO R A HE A AR
8. WRERNERERENE, BRNJRTUFHIAETREREXN. TAFETERTH
. B, 7686.1.2 FRAMEAT rbegin WY, TLAE—MERE, MXMENBEEY
RS S AR I T . R BAHEXRE N — MERBE N S H %S find B find_if,
FBRABREEH R RFERER AR T E—RINX SR EEA AR RIEABHNIE,
IBATRATT e BN — K.

WA, EHREREEAEEN, XHENE, ERITAAEIINE, RIOMATUR -5
B B — SRR —ABET . R, RITESTETER, BT X— RBST7 B
REMEBAERNADENEIE.

821 BETKNEE

R RAVEEABAR R A L RANR S EIR L WML NEFY, B4, RERKITERT
i — TR 0 % A AR RN . KRB BTN B RENRE, REE
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REBUARIRT BRNTE, REES/ER TXETE . FTH PR A 28 U R b i — S8 R (4
U0 string) #RHE TERBLUAFXER B/ TFXEARIHTE.

A EERBEST AR RBIARFNRE . XNERE (BF, RAERXNE) <%
Ao B I AR 2% S FE T AR AR R B AR RIE. S, EREPA - IRFENRIRERE
WH—ATCERTREN, AR P AT, Bk, mRERNAE - MERBEBREEK—
ATEW, B4, HERBHBGTRAFRINTURA - ERE—REBS A M uROER
% OERIHEXFAA TERNRSINERE MBI ERAEARBIRIT T JeMERTENE
RB|HABHREBUWITA.

H A RF RSB RARRAMENEE, T, EENEEEFRARNEEN BN
45 ) O3 AR 2R 10 BLAR T SR LA R AR IR K B A QBB BT 4 B STRF IR AE . BT, REMA B
BYBFRAENEE, BLAEIRSAXMRERRENLR. fiin, FAEESRBEERR
I PMERBIEREHERN T —IMRE.

HARFH WEEHEEATASIOBERE. FUEE (PIW find) REERTRDH—
WA IEACIRERE . RATRBE BRI NI BT A RIERBREREE. HMbrEE (Bl
sort) MISHEACSRGER T AMA WIhBERA SR, RPaBETHEREHE. RO NLHE
KAk, -RE M BHEFSHE RN sort HEN. WRBRIN—AFREFF, BLAXIF
B AR FRR SIS THFIRE XD

BEE X T FIMEARE (iterator categories), LG —F#M N T —MEE IS REEH
gL, KR RMERS TE N EARRUAMERBIHER. F—MrRERERRTR
TE SRR R AL RS E . B, BARRMREBANRME T —F 7B RE R L
2588 T DU A R — 2o B .

15— A AR RN BT — AN ) A 2R T R A SRS TR Ak LB RV 5 17 1) SRS AR Y
REE, BT LA X B TR e R O B . B, A R B E X e TR A\ BT — k15 ik,
EN T R E BB HT S KA RIS AR A EEENEREN RS E T LRRTH
B TR RN T RATERNE, Eilt, BIIHERRSERT IR,

W, RAOTESHRE AV RIER, e K, RIESHR—NMEATENSE
B IR AR AR R Rk AR AR A

822 JinBEREsa

5 1 R B — AR B AR 0 T S R B ML B I ST K« find BER —NRA T XM ITIE
MIEERS, BATHUTRARFESRER T X EH:

template <class In, class X> In find(In begin, In end, const X& X)
{

while (begin != end && *begin != Xx)
++begin;
return begin;
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}

R BATFA find(begin , end , x), HLE R E 4 RIEX [] [begin,end) + HIZE — 9 B *iter ==
x HIEARS iter, HEARE end— R B EXHMIE R BELENIE.

FATHGE, XA~ RBOBUF V5 i) T 26X 18] [begin,end)H B TCH, X R BN, & AR B3 begin
R RRIER++. BRTHEA++RB begin WEZS, EESHMER T =H0*, =X
ELAR begin A end, T *MR ARV begin Brig M HIARTEK . MRBRATHEFHiE—4
B ERBARRRX EAAEAR TR, BAERAXERERCEREENT .

BRMBARHXLRIECLLH, BR, RTXLREZI, BAITHRIER BHEH LA
RIERiE. B, BATTRER LN FRIERER find:

template <class In, class X> In find(In begin, In end, const X& x)

{ if (begin == end || *begin != x)

return begin;
begin++;

return find(begin, end, x);
}

KEHH C++18F A RIXFE IR F R XAE R LD WK, AdRBiEW Lisp
B ML ZIHEFESHEFRHSEBRARIRE. XAMMRER find FHT begint+RAR
++begin I BAFH T==kA¥|=. WEZXHMITF, BINTUBBER, F—NMFFIRTER
T MRS RV ) RSB N Z T ++ (HRBERERND. ==. =UR—T 8.

XN —PMERBIENZZ/F RN —NBERF. 7 iter->member Fl(*iter). member Z {6
KZEFREME. £§72 FRINCEFHIXENBAFT, EBERITE it>first FIE
(*it) first FI— MR E—RINMURBABEHAIENEE.

MR —ANRBRM T A KX e, RITRIVERERAZRE. RINAIHE—IE
BRI A0 2R M IR AT AR 3R 4E, BILEANIS ARSI, BR, SIEXEHMmMER
5, BRABHIMIZRHHAEREIRBAERBEINHFE.

LAY find BERAMAERERENEHNE—NE-ASHORE, RIIERF LR,
BATTUIEFAMASRBERPEMAABENSEAARS find—EXEBRIFTHOBAEL
RBLUR BB RFETIMEER IR EERE.

8.23 ER5hE

MNLE R A RIE— DRI E. BIHE, E—EHR TRNFERBERZN
BEKE-AFFITGE. B, EEB—TX4 copy R¥L:
template <class In, class Out>

Out copy(In begin, In end, Out, dest)
{
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while (begin (= out)
*dest++ = *begin++;
return dest;
}

XA R E =R HFRHFENMER T — NP5, REENEINFRIBITES, B
=ZAMFER T B FHEITF k. BATEX BHTEFINMAAERSe.1 PHANR—HK: BBAR
2570 ) AT HERE begin FFAEMLII R IEG — A TTEEHIF dest, INMIES—EREFEHRT
end A1k,

EWA R In BIFTH R EFR, begin il end RBMAERE. BRAFAHBIRETE—X
BRFAILE find PR —RER. 5t B2H dest BIKA Out LREHRR? ibEAITE—T
%F dest AT IHRAE . BT UE B, ZEX D EREF, BRATRFTE W H *dest = value LA dest++.
PR find —#, BEEEAMERET R B AL THE ++dest.

Boh, BH-PMAKBEBHER. BE it B—DBRMRFERGHNERE, T HIRERIIR
7T

*it = x;

41t

++1t;

*it = y; .

BAER i MFRREDSE 2 A it 3T TR 1 #4E, AT TXEERZE, B
BEEERINBEBFEFPE T —AMAR. B, 2RI B ITEH— NSRS,
FARESH —NMESHER: BATAEEFER *it AN BRELIEE 2 B PATEET — K ++it 8145,
M, BATERBEERE N it ST R R T it 472 RBE.

WME-AMEBUEM TR T AR BRERARE, BRITEICX DR N
EHRE ., AR RERM T 4K BB RNEEB— W back_inserter FTRIARFE .
EEERNR, XA “—REN” M REERSABNES, TARNERBESH—
ER, MRET, NEEHHEAREROERBABIFREAL TXMBKET.
back_inserter F7 = 4E AL 3SR — AN SRS, Fik, Fra A ENEFRLARF X4 —
KEN” WER. FrAHAREASEHERMS T HIMERAE, XENE, FHEMINEFRAR
ZXMIRT .

8.24 -5

BERMNFBEEBENS—DMFIOTE, BREFFHEURE—HRRRE, —B&
AMEBT —ARE, BIRERLEXAEIE . EA—MERBRIBT, replace BRI

! SERR k., forward iterator A AN Al — A TERMATE WA, BRBERRITREEH iterator BB BRI — ML
BEmi.
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f. replace &£ 5E X A <algorithm>k CHFH ) :

template <class For, class X>
void replace(For beg, For end, const X& x, const X& y)
{

while (beg != end) {
if (*beg == x)
*beg = y;
++beg;

}

}

EAEBRE T ER Fbegend) PHITEIFH y REBRFTAEST x k. HHE, KA
For UATE F—AMRNERBHT XA BE, AREEEXF— NSRS RN
M. AN, TARLWH RSB —KREER, XREN, RECHEREEN —1
TERMEZ EEEXATENE, ANEHETRANSEENE. XHEN— I ERE—TIE
RS, TR

it (FFEMED

srit Flices (BRAXF--ic#ic--

it == $Mit 1= 3 (FEXE, ERM ic—H)

it-s>member (JEX (*it) .member H—NERB)

BT B bRV P 2 SR A0 IE FE USRI B K
825 TYHQ

R B EERSE MR A AR TE. I RERNEIT, reverse KB
FIXPEMRE . ARYEFEFE <algorithm>SkH 8 X T X4~ R#

template <class Bi> void reverse (Bi begin, Bi end)
{

while (begin != end) {
-- end;
if (begin != end)

swap (*begin++, *end);
}
I3

XA EES, RATAMBRKR BSOS A end JFA BRI KIERER
begin, 7EXAEREF, BAIKHT ENFRAKNITR.

XA B AT IF Fak A28 107 R AE A T 254838 begin 1l end. BRULZS, BBOEMA
T-—RBE, XY RG— N FIRRRPTE. MR- AREHLT M EREREN
FrEERF HEXHE-- (WEREL), BRIRECHENERE-

B8 AR HEPE 2 28 R AR SR D IS ARA%



156 $8%

8.2.6 BEYLIHIT

HERNTEANRNBKNE LB . S E - MIFRIRES T, XM THRERINE
BT LA R E . SRR LR R T XA EE, T8 BRI EIRA (IEWRT
¥l) binary_search. SEFFL, PREERSIMERT —HEARER GHHTRELEH TS
BETEED, X EH AREE WU IE %S E XFFIMITEER. — N EMR SRR A (B
KA BT LR W TR

template <class Ran, class X>

bool binary_search(Ran begin, Ran end, const X& x)

{

while (begin < end) {

// BRI A

Ran mid = begin + (end - begin) / 2;

/) BXREHE-BIEE x; RETERX—8S
if (x < *mid)
end = mid;
else if (*mid < x)
begin = mid + 1;
/) MBRNEXEES THERNME, B4 nid ==x, THRERK
else return true;
}
return false;
}

B T ERBEE ME AR AN, XA R R T X B HATEARBHHRES - B
1, THE-AERBRE - MERBERATRE N, AN EEE— SREN 18
BAUIATTRE R — AN . i, BETAEOBRE BN SRS T EXR.
R p F q BXRERGEARE, N 0 B—EH, BART BEXUAISRBHERZIS, K
Atk I B BN E R T BT

p+n p-nfn+p

e

pinl (H*(p + n) %D

p<ap>alp>=a

EHAEARERE RSB ANES, XA EERERREUN—RITERE
§10.1.4 Fifiix— . RITZFUREREERPEF==F=RE}, BEHLVS iR 1AL ER Rl A
33 T o XA ISR BB SR .

BIE 2 AL —AE KA BN SIS I, XA EIERR sort IR, FIRMFR
B AC IR AR R BN ISR . T RSB RS, BRI AENRSE. A
ftame?
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MARRER, SELEAN TREHBEANMMERTIHRT. Bk, RATEIXRE M52 AL F]
RHHERTE. EUBERTAENE—INERERFEEES ) TE.

8.2.7 XA BXEFWFE

BRBRADENBIEE, EEPE —NILFRERANAE: EEERBITSECRIEEXIE.
B-ASEIRAXEME—NTE: BoASEER T BA T X R B S KT RS E R AR
B AHABRNEREENTRRABEHICEZEH —MIBER? £H 4RI A SR-RF
e 2

r§2.6 h, BATED T X AMER LR GXA ERHRXBHEE —MEX— A B—
A BFE—WE 3, R RATH —MEkEE T X BIHARS, X MES T &ERRAN TR,
BLBAIRAEHER T, BEOENTERMANREERN . WRESS R EREE R E K
i, BAGEHERFOFERITRBATESINE, BRITVTRSEIEX AL R ZiTMELTE
R, BisfREki, EOHEARIMIBRERT AR I ARMNERER T EALTXEE)E
—ATEBERAMLE SRR, TARA - EERARENTREHSERBRIFCK AL

BABRKE, WRRXARARETE, BRITMBAB—ANBERHTIERFIEE R, K
BERE, BRATR S F—MBHBRHOAE L, RITEABAA —NEABREH-NZHX M,
T IXANEAC S 218 1 B T X A FF L2 SR ML E . R BATREUXA RS, BRI
JRIE 23 X B) 24 4E R F A BT 10 X ) 3 R A R AL B, IXBE R BATTRIAR e A LU HT B
SRR TN, 786.1.1 PRAED, URAEMFRREETZX AR E S
BRI .

BEoABEER, MERIA RS CXMERBBAMLTRENGRZ FHLE) X
PR (EA A, IRRATRAT MU R T A E S RAARET 2 WBOEARS, TH, R TR
FRFEZE, RIMEABEN “—AMERBNTH—MERE” WAEEXT . REEN
B, ZHB THMEREZ ERITMED LK K ERE LT REERMSRBHSNE
AT, KEAL N2, MBREIIREE, BaRimE, BAOFHEEREBRT TR,
B, BATT LU AL R ENE, ARG RAIBERHX &R 1 NGRS X R, BA3E
B, WMERNAFAAENTRBITEZ G NI ERFCR A, BRI AT LMEA U TFRAR
N

/7 FER: BIEEBELBEAXIE [begin, end) FHTE

while (begin != end) {

// ¥ begin FrERIKNIGER

++begin;

}
BRNABERELBRERBRATHEE.
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BEANRER, MRBNATF MR T RETR A ERE XK, BRI
ELL R BRI RRFR “REZAM . FEAREERE (URRIMNEBCHENEER)
T AR5 BE, Rt e TR E —ANX E 58 — NSRRI R R 0, 7£§6.1.3
g1, AT url_beg BB TXALE R K TERE —4 URL KI5 5. MRBEEBHEF
RIXAME, ARG, BRI I %k R RX SRR E
RE
BTS2, BREAREXAKXEZEH— N TRIEABRET I X ANL FEkR
WEEE AT, AR, MEARKAE TR, XS ERSHNEFEmMRIE., FmaE.
FEBE, B MARKNREN T ENERBTZHFE—NBRIME. F-ERK end RAFHS
RE—AMXBERME, HELIXAMEE TR R AR AR BRIEFT ARG R fll, MR c 2—1T&
58, MAEH cbeginOHIEEMERY csizeQURBRTHE—MET cendORIENRE. [MHSIH
—MRFEARB AR R E N AR, HE- U THRSARBERERRRRE XK X
PEAR B EE R ARBROFLTEZN, RERMLTABRRKELRZEENKRITRERE
T —ATTE AL

8.3 HMINMIHIEK S

MR PRESEEAERGAS HISABNEMERBZNETEN, Ba, Ata
EEAXHMARIE? —NREE, FARENISENESABMEXEKN. filn, mHc
B—A ¥ push_back A2, 4 back_inserter(c) BLE—MHHIEAR, XPEREHA
WA A s SR E K.

e R —ABIF, PRAEFERM TR EEIMANBMBROERSE. BAFE, HT
istream FERIEHE THNEAROER, BT ostream FINIFHR T S ARBHER. H
TEXURIEEE, RAI AL EEAL A SRR —4 istream B— ostream T . #
W, ++BIEEARRIERIIROT —ME. S TFTRAR, ¥ EERALTCENE: T
R, BRI EHEFMNG ostream . LI R <iterator> k58 X .

HINFIE IR R —Fh 4 4 istream_iterator [T ANERARREY.

vector<int> v;

/7 MFRMERIN P IR EA TR E] v
copy (istream_iterator<ints>(cin), istream_iterator<int>(},
back_inserter(v));

BRZ AT—#E, copy RIFFABANSEIEET —MXAE, RENAXKAIFLEHE. £—1
BRI T — AN istrear_iterator FKEIHEINEE, X MRARBPOERES cin, TERIY int
HRME. BT, Co+BNFHHRHREMBRME: ERMON—NRZBBEOEER, RITS
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ERABNFTPELIINERR—RERERUEHE REATERIRAER . I,

getline( cin , s); //EBEBEI—AFHE

cin »»> s.name >> s.midterm >ss.final //E—ANFHEME double KEIME

FIREHE, FERATIE L —ANFUIERBR MR, BATDHEES RN AR A RRE
BARSRN ZBH A RBOEIEEIR. Fik, REAB[EER.

copy I~ ABEAIRT —MRE (HF) 1 istream_iterator<int>Z R L2, XA &
REEF L AR SO EBE—#C. istream_iterator KEIF —AMBEHE, MXAEEE 1
MR, SRR istream_iterator KA AL — BRX T XK BRE RLTHIRRET, HEHR
AFLXANGRAE A, B, RATEESAXASEMERA copy BARBA “BERRBTE D
BALE” BIHE .

HATARBER —A" istream_iterator KA IEALRRIGH T B e WMRBRMNFESHER, AR
ATEE —/ ostream_iterator EHU {1k 038, FATHIX AL AKBINT BB ITHIH -

/7 v TR, TRZBH-AERETT

copy (v.begin(), v.end(}, ostream_iterator<int>(cout, " ")):

EXE, BAHEBAHBEEFEFESL . BEANSEMET — SRS, HENRE
PiEES cont, BEERTE int KEKHE.

kM ostream_iterator<int>KE IR R INE - SHIRE T — M, INMESHE IR
ARG, R, XMER—AFHELF . WRBIITRE—XANE, BLX
A ostream_iterator JT IR S MA MM BERASHEMN SR, Bk, mRBRIIE®
TH8E%, R copy MIEHRFITA MBEMSKE &, XEBHERE L/ U8 LRRAAA
T

/) RN TLEZEFEE IR

copy (v.begin(), v.end(), ostream_iterator<int>(cout)});

8.4 MIXNKBRIBSELE

AT LR SO — T RA17E§6.1.1 AT ARIFRA split BB IEWAEBHTR, split BB—
A vector<string>H B B, XFR SR KRR BAWA P THEARE—HE, MR,
WA T EEZ BB E— A list<string>K A R EE R IADMAR AR, TH split B4
BEERBNFEE~E N HEA,

BATTLLES split AIRBEFHENME, HEERREE N ERB A RERE—
AME . FERAMRAR RS, RATEEFXA SR RMHRNERIIN AF. RITKARE
FEZE A AT EX AR AR BRI B B ot o B R OR

template <class Out> /1 BEE
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void split(const string& str, Out os) { /1 BEBh
typedef string::const_iterator iter;

iter 1 = str.begin();
while (i != str.end()) {
// BEERISINZE H
i1 = find_if(i, str.end(), not_space);

/1 BHT—IRIEANGRE

iter j = find_if (i, str.end(), space);

/7 BHIEL, ) PINFER

if (i != str.end())
*os++ = string(i, J): /1 B
i=73

BRAI7ES6.2.2 FTHRE I write_analysis ¥ —HE, XAFRAK split BHREER],
WRITETHIREIRE R void. MARNDELIE split TH—MEREHT, BF--TERES
¥ Out, INEHMLHERTER—NHHEMRE. Fict, Erm. DU MBEHLERRER
RFRA RS HIERBER, XHAIE, RIVRAEIERAIN split REH TAERMAREAAR
——(B R SR 735 10 istream_iterator IXEE M AL RERER AT .

£ os HABE Out. BRAVEHERGHUBRNFTERIMBFNE. RIONEZERYEK
B e X AN B E -

*og++ = string(i, J); /7 HsEh

XABRE T ROFRREG$BE . FRIER*os IR T os PUERBRIARN AT
B, b, BAPEE sting( jHRE P FIRAMIBRTE. TR TRERELRE, BATH os I
1, BXHEREE THHSRBHESR, AET - MEHIETRESR —MELARN
F—ATEg.

MERF AR EERXANLBIERN split BE, BAMNRLABBRAMNN0REF, AL, R
HERATTUIERASHLERENERTT. fin, ks B—MFHE, TARINFELE
M BARINE — /4 % word_Llist RIEER T, M4, BRAIVKAEC TEABIKRAA split:

split( s , back_inserter(word_list) );
FIREHE, TATAT LU S — A DEFRIRRAIA split BRI

int main()

{

string s;
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while (getline(cin, s))

split(s, ostream_iterator<string>(cout, "\n"));
return 0;

}

BRBAIESS.T TRE RN SR B, XA RBA split SKITHALT I AL
B ERERE SRR . RAOTE %31 ostream_iterator 248 #1%CAE4S split M
TIHE IR S B cout——X B XA S HERER cout. 24 split B *os HIRHME, LhELEER
ESHIED cout .

8.5 g

R Bl SRR KB R BT

template<class type-parameter, [, class type-parameter]...>
ret-type function-name(parameter-1list)

B—A type-parameter (KESH) HMA—NEBK, ROTUEERSE XHFER—F
ERAUMALE FFERXABR. NN 2RI Z AL R $ ) parameter-name (B8
R F, BIAAEIRA-ANRENSEHLERG A,

MR ERA LR BRESEF RS, BARARTRLIHLAREE (RINTTEH
W BE A A KA R E function-name (ER¥4Z). B,

template<class T> T zero() {return 0;}

2 zero B X MEREE, CHE—IRESH, ZANXBSHRMRAREBIXRY 6 H
1. A RBAIRR, BATUAA SRR SR FIRE

double x = zero<double> ();

WMRBAEEH PR T RARAXR S I XHRE, BARLHARRRT typename XK
XA A, fil,

typename T::size_type name;

BT name HIRELR size_type, XPNRBINIE NI —NE T AFHIER.

TS —ANEREAR P ERNKRES, RETES B30 — ML BRI L.

BRB.: Cr+rEEN—ANTENTRE, CHM T —MHEEETEE, WREHR, B
BEAs A B RE A BB 5B RN AR NRSEIEEHMMItE. st B
FBIREA R E R E B E, RAIGELIX E8E AT MR, XRMERERNTATU
AN AR XA A BN ELRER—XRBERS MBI

BARBRAT LA A EAFE, —BkE, EEOMEBAE TRERARTEHBRE:
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BNIENES B A TR YT E, R RERA

AR B AT RN YE, R R

IE [RIE S H—AT7 R, BERERI thREH

XU iEAAS ERAJT IR Y7 i), BEREH A R Res

BEML U ) 2% REH MU REfITCER, BRRERIA th At
JA

8-0 Zi¥. BATHURAZEHHERF.

81 FE—T, BAIESS2 PHSHIEA analysis BB RA RERAT AR, XEH
BHERET: EMNERTARRRERTERRS. R5 MR, REBEHERIEEK
MRS XA R EOEAT S HUL, H BRI RBCRIPE BT HRSUT R

8-2 LM THEMEHZE—RINESE 6 TEALEAN, 7E§6.5 TR T el WEEN
FrERAEREMNE, REBES M REFEENARRSRBRIENLIREIBD . 5
AT XEEEY G, WR—T§B3, BERBBHENL. ’

equal (b, e, d) search(b, e, b2, e2)
find(b, e, t) find_if(b, e, p)

copy (b, e, d) remove_copy (b, e, d, t)
remove_copy_if(b, e, d, p) remove (b, e, t)
transform(b, e, d, f) partition(b, e, p)

accumulate(b, e, t)

8-3 IFEAIES41.4 TP THEIIOIRE, RERE (EER —DESHRNTTEER
BRH. RTT, BATESS.11 FHREN median REFLHMEERT HE. BRIWMUETZXA
median EE, ibEXHERBBRETARGBEAED? WRBRINXHM, B4, RIESXTHERE
FI SR ERKE?

8-4 SCHRRAIZESS.2.S T {E A swap ¥ AT ABRNERA swap T AR EHERL Hexbeg
Fixend HEMR? Bx: TB—TF, FESHMNTAERNERE,

85 EFHTHE 7 E=¥ gen_sentence Fl xref R, #AMHIERBUARTLENIAHH
BHBEED|— vector<sting>RK A R . PIRXEFIRA, HE5EFRIEH HIENAR SRR
HEEEERR, T8RS BT list<string>ZRUFN vector<string>K A IR F

8-6 515 m HIKE R map<int , string>, i HBAER] T — A copy(m.begin() , m.end() ,
back_inserter(x)), FEAINZERER x HRER? MBXNMHAKENRR copy(x.begin() ,
x.end() , back_inserter(m)) 135 38 X EAF e ?

87 hft4 max REAMERFEMERSH (BFRT SRR R?

8-8 7£§8.2.6 [f) binary_search B¥H, BATHH AT E (begin + end)/2 RAEMANEH
5 #41f) begin + (end — begin)/2 B ?
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& S A

C++ KRR LU ABA R PERREN B & LKA (class type). ZFr Ay yEFARY
ZEY, EAIREE XRES R OM—HaH. AMERBIET char, int LLK double. A
B2 F B B ERIZR B — B4 string. vector FI stream #02 B & X R, BT ERAN-HiHE
PSR EARA N RELTRANBREZA, EPRRITKRNES TRABREMER R XRE X
NHERARRENES TRAE—HK.

WE C++ I T XN BAR: BATNZULEF RAIERARER RS
FRFRRE, EMBMEMGERIN—R, QRAFHHERREDQ KB T ERE il
KBS X2 IMEERBAIRFEEXNETHIREP HAR AN RIVE B NS 4 ZHH
DHE RS RBR SR A E AR E XN TRARFTE. MWE 11 B, RINSETE
HE SR — e R AR B TRIX AR

9.1 [EIEi— T Student_info

#8421 %, BRINERET N8R4 A Student_info FIEIELEHM UKD ETIRE, R
MR B AL E AR BERS R, XERECHBRIBMET HE. R, RINESEHIX
SRR G O R BOon T HARRIRRF FOR WA RIREE, AT EEREAT.

REBNRT MR T X — A, HFEFHABNINREIET R R0 E R 5E
Bitn, BAMERE, EAERT —A 5484 Student_info K AZK & EiEEHRLS © . R4
ERM, B B —ADFH homework FMEKIN S, H H midterm 1 final FI{EKS 2K
B o AR X L B0 4F B AR AE NI T AT A — B R I ERE R, sl 2
WERI RS, AN, WERASAEHNE A Student_info RERE TH UMK, MAHE—M
INERBERETHBIBRR, MXXERAF Student_info KISLHLA AR T # .

C —AMEEREER, FARNOEFHARTREEE, —EXEMEERNIERCEN 1
TR T, MG EENERRISHET. FENE, BRNWRBREAXMERE
RAULHERL, _

BEARBR, RAOIERE Student_info MM “HO” RMSEE. EidsyE, RITH
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REFE AR 22— Student_info R HPREHIRE (BN read) JBUE— AN RIRAGKSTHF
RAFHOR ot AR LB 5 A A RATIARIS A P B BT B —— IR RA e R 15—
o, BATEAE LEHTXHERSE.

IEMBATHEFREFERN A, RAIEEY 7 Student_info, XFEIIE, RATRFT LI
RETARIXERET

9.2 BENXRKE

MNERHE LXRE, BEXKBRE —FAREHXOBEEAEGE—NMEESHTHER, 7
TiXMH AR, BRATVRBEIEX N EIBE I SE— DR kA . Fln, 7£§4.2.1 RN
V. HJ Student_info Z5#)

struct Student_info {
std::string name;
double midterm, final;
std: :vector<double> homework;

}i

{EBRATAT LLE XA 4E Student_info KRR . XML F M REH U HEE T
£: —/ R name, EEN std:string; — N2 homework, ZERIK std::vector<double>; EHH
A& midterm F1 final, KEIEH double.

{§ F Student_info KRR R L. (it A4 HEHMSAEXSHEETE. BFERZH
PLAT DA B B /e B8, A Student_info I8 X IR A MBI BEE T ERIVIR; ZH L
FIXREM, B E AT Student_info ¥ A HAb AT I #R4E.

BNATEILHPEHEREE, HRK, BRAIHEE Student_info MR KT AKISLH
MATRBUENR. fFAlH, BATERXNRBMA A NIGET RBORTT RN R Ak, BATESL
5 B RS @RI Student_info SR BIHRME. X ERMERMRBATRAED.

HETHRXEREZR, BIALERB—T, AHARMNEMEHTENIRES std:string
1 std::vector, MARBERMICER T —NAFBRMNEET L FH using FHE? FHT
Student_info Z5HIR{RAE LM AR E X, FHitk, BATEIEXA @ SUBAE—N L0 HP.
EWBRAES43 FHIRHMOTE, M AFRMRBNZESRORENLEFH. REE,
RATU I E X 4K Student_info, B RiXAZ R EBEH 7 A K . & Student_info FfER T string
H vector XA SR i A BRI E KK, BATEA F B U E D BANE ST AR AT XK
R HE using A5 BA 3R INES Student_info I/ .

TR LGSR, A PMREFHIM, BATESHRREPERRE S, FIRA
BT, NNMESAEE TEXK using B, Eik, MRRMITELEF EXHRE
Lz s, BAERSHHBEBRIEEASEATERRES.
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9.21 [YRER

& T HHIX Student_info MR VjH], BATREEN—AWHEFAEBRED. LR
Fe 8 X — B3 ki — R e FIFHE B B4
struct Student_info {
std::string name;

double midterm, final;
std: :vector<double> homework;

std::istream read(std::istream&); /7 BiEE
double grad() const; /7 M

yi

FEX B, — Student_info X HITRA MBI TE, FIRABELE T Student_info P
AR R R EARERITA— MR — 2%, I AL Student_info X HHHLE S
7E grade BRI BRI const H{R T Xt grade REH AR &80 Student_info XS HMEM B
X o

75812 7, JIRATIT AT string [ size BLF FIGER HIBHR, RATE — KB T A REL
MAEFEE, —ABRREREMNR—ARG. BT HA—MRRRY, RIOE S LHRE
AN REEN SRR Bk, EUT—PHER greeting 7 string X5
greeting.size(), RAIMAS LI —A4%K s # Student_info XH A s.read(in)Bk s.grade()-
s.read(in) VEF MIRERI N ERE IFE LB E s FRE. s.gradeQFANS N s HHFHFRELS
R .

BATE AR BB E B RKN§4.2.2 F RS M RARABL:

istream& Student_info::read(istream& in)

{ in >»> name >> midterm >> final;

read_hw(in, homework) ;
return in;

} .

BRONBEEFRHBN—F, RIMNBEILRBPBEE 145 Student_info.cpp -
Student_info.c B Student_info.C HIECHH. EEME, XERBHNFHRERRIIG
Student_info Z5#IiKI—#64y, BEA1%t Student_info 5HIFTH A P #B A AU AT R HT .

TATHT LA T 89 =477 5Kk FEBOX MRS IR S IR A:

1. ¥4 £ Student_info::read AR read.

2. BERXA BB Student_infl M HH—ARE, FTIURMATEIL— Student_info X}
SUEABHRIEE, TTARINMBERTERE X — Student_info 3%

3, RAESH N SNEETER. BN, £§422 5, BAISIAT smidterm; HXE
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*»
O
e

BMKRRTIA T midterm.

B S ABBEX= R EN.

HERXANRE LA PR R—MEABEER, BES07 PRITKELFRHIXANEHFT,
EME, BRATAERGRGREEE L2 P, BAITLARS sting::size_type MRS
% string B9— MR L &K size_type. [EFEHE, BIE4RE Student_inforread, TATHMEX T &4
read FIBRE, XA Student_info BRI — M5 .

K24 Student_info& 2 $ Fa & R AR A, BT LUXA R IR B SRE — > istream&
KRMBE. NET, ERIAARNERARFENRE— R BB E, RA1LHEHR
TR EHRE— MBS, G, R s B—A2/FH, BARNTURE s.sizeOKA
FARXT R s 1 size B IR BAIEH — N FERF BN ZR, BRAVETIEM string XA size
B, FREH, 7ERAVAA read RMHIRHR, WLABHHHIBHRMNREEREZIH—1
Student_info X H . XX R EHIE read BRETPHAEH

7F read WS I FARARERHEHBERRN, X£E N, JAIFIHNEBAEEHEN]
BAERINT R R . BaER, WRRAIX—A %M s # Student_info Xf R A s.read(in), #
LB RIERIERT SR s 4IRATEE read [/ mditerm. final LA & homework YT fix, SEfr_
BATBRTE S 5118 F s.midterm. s.final LA & s.homework.

e, iEBRNIKREF grade Bl :

double Student_info::grade() const
{

return ::grade(midterm, final, homework);

}

XARARAUT§4.22 PRI, BRBRAIIRIARIE read RARIZHAHLL XHA grade
FRAMERNE: X, RAHE grade E XA Student_info HI— ML, XMREBREH (A
EUHH) 51H T — Student_info %%, Tl HEATEMAMEBAAKT X MA RIS -

BAMBEEAET BAEIAEENEN. Bk, ERMNEE—Txgrade BIEA. R
BATE A BRZET, BREDTRNBEHXANLBHEFE—RE, TAEREEA
FRA B RAT A EYII R - KPR, WMRRAA BEX A DRSS 12 P L
AMHR A grade BB —— XA B4 double KBS T — vector<double> R {15
W, FRAVREMA:. BN, RERFELSINABRIPIEHR Student_info::grade, T HES
BRBE—REARINFERARERTIZHESH.

HAMZERR, FEXAMRAT, RAE grade MBBFIRBEMEHT const. IEFHTR
R ESERA LE T, BRAOTRAEEBIXAFE:

double Student_info::grade() const {.} // MR
double grade(const Student_info&) {-} // ES54.2.2 PHREREEMRE

ZERSER RS, 7% Student_info MIRHMERATHEE XE—A const (K8 5IH. X




A MR 167

BERATRBR T RATBEEE R const Student_info X1 R K grade ¥, 7 H, wHRIX 4 grade
REREGHEHSE, REEFRSERHE.

HBAMAA AR BB R, WREXDRBEREMTRBER, BAX M RRFEE
B—A1SH. Bk, BIEZRESEFIRPIEHZIMNRE const. KR, BRI RBAHE
TRRE, XERMMELERAI—NER(const) RARE. ¥EKARBAATUSREER
AT R A IRE: WRBIIN—ABM s § Student_info SR WH T s.grade(), I
BATRERR, SFEBEASBH s RN .

BREAIXA B EURE T EAS BSOS KM, FIUBRMTUARENSERTE. B TREN
ERE, BMNAETEENRARHEFRRE. flln, BRATAREN —/1% & Student_info M5 A
BB read 51 B, —AMEW read XEEMRERHE T ERBESIRORE. W—PF
BN AR RETRESERBAIFREREEH.

AAMEBBRINERLE, FE—EFAREECBEIEMNERENSR, ELEATHE
RERANIREPUETENFRAMEHNSI . mBRNE—ANEEENRERE —NEAE
B HSHNERE, BLAXABHERLSIX MR UER BRAHE, REHFEFEATER
WX R E R .

EE, BAIEREXABHRBE AR E X PEAEFREE const. TMH, K
R E RS R AL FE RIS 4.4).

9.2.2 JrEkRRE

RATEFTHRH I8 read F grade R T LA B . T compare TAIVXLZ WAL HE
B2 RN R — AR G ?

SRELATENKEFESD.5. §11.2.4, §11.3.2. §12.5 LIK§13.2.1 PEBMMEE, CH+EFTERE
K R BB S R R . BEY, compare AR —AMIXBERIBLR, BEBLBEATRT Ak
BAEMERRETIE . — 48 A H AT LAFS BB AT AU 3 XA 5 BLRR B A 4 FE 1A
#i: MEBRHSHT-AREPRE, BMERM SN XM ROER . DEHR, PERIX
SR B UL B AT R B AL B A e A SUR S R R B BRI B RN R W
AT kb compare.

K, BAIAGEEE— T XA RERB AR T REARH BB R
. compare FHCHINT T 7E'E I Student_info BHF “LLBh” HRH—, XMHBETHS
¥ name FRAMRE. 26§122 PRITVEESER, HIHREELRLEZ ShE LN compare IXH
e —AMFA . BEik, BATHLL compare fEA—PEREE, FHBRINEKLEIE.

9.3 fR#A
£ grade Fl read FBUE VMR LIS, RARSEBET M —%T: Student_info %
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HBUAFABFEEERENZONBRET . B8, MOURTEUIRM. ROBHBELEE
Rl S I A1 AP AU AGELISE BRATT B A 53 BR300 ) X S 304 .

C++XREERBNE, ©AFRRMEEIRHRBNMERRRAHN (public) BLR
WL Rk A R ALY (private) . RBFIA AP BT UG RIAFRR: A RN REKH P
e 38 )R AN T 1) ) <

i

cigés Student_info {

public:
// REURGEREE D

double grade() const;
std::istream& read(std::istream&);

private:
/) KB
std::string name;
double midterm, final;
std: :vector<double> homework:

}i

FATIXT Student_info 45 T BN SE): BAVERT class KA struct, FIRSERAVE T A4
YRR B MR IR E X T BRI AR AR S T RBTE BUR AT U7 R AR IR AR
FEH M A S LUERGUT B, RN ENRTUHRE K.

LA name. homework. midterm PR final JFE—" private ARIRFF/EE, AAaxt
Student_info 25BIF9F PR, X BB TEMBRATHHK. BE, EEBRARETFIHX
% R ARER, T HRIFEFESER—FLWEBRRARARLE ATV, £
public FEFFE PRI EMR ARV H; A& LI read 5L grade.

A class A struct XREAFEHER? RATAUMERER —MXRHRBFHRE X4
FAA, M struct M class HIME—ZEFR: MBER—MRPFRFZAERSA, Baxt
T struct F class K, NAHTXEKAMRERTF T XREEARK. WRBAMEM class
Student_info, 4, FEHEMAE—NTRPFAFZRAKAERRABEREN. AR, WR
BAVRE T struct Student_info, A FE (ME—MRPPRFZRIBEHKFTHERAHRLTH.
Bilan,

class Student_info {
public:
double grade( ) const;

/! H%
}s

EMT

struct Student_info {
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double grade( )} const; /! BRERAE
/1 %
b

Cilix B

class Student_info {
std::string name; /! BEIRE
/7 FEARFRR
public:
double grade( ) const;
/1 BAAT A
}s

T
struct Student_info {
private:
std::string name;
/7 FABRE R
public:
double grade( ) const;

/1 AR

b

TEFTE X ssE Srh, RATER S VEA P 11 Student_info XS HI AR B, HERRIAR
GRUARPAGE EC72 AR

RATBER — M EEHI(structyBR— A H (class) AR FIRIAL B BHAE . SKRp b, BRIARR BB T A5,
BRBRAVG R EIEER, 7058 X2 XRERHERMNZER T struct TR T class.
RATH GEHIRK AT L RATORF SR BB RIERIER . —RW S, RIOTWEFR
TR R AR B S H DR T R RO AY, I A RAIB E A TFRBERB R S . H T XA RE,
e 4 ERAUEA T 415k E XBRATRSER Student_info EAR . BERRATEMIE —MRE
HE IR R ARV, FBBRATRRNZ A A2k 2 XBRATHY Student_info AL,

9.3.1 73BN

HEThi, RAICSREBTRIOMEERS, XA RAEFEBI Swudent_info R K
BT . HR, fATLAER read BAERBBEEFERA, TEAMINEEER grade KA — 4
FE I Student_info Xt R H B RS, RATELREFSMO— N RAE: RAVLHARIELA S
AL B2 4 . i, BE—TF84.5 FIOEF, EXRERMNRE T —MEANFE
RERE. BT ERNE, FMEREERSRENES. RVFELFRTE, FERINF
EEAWSWH. THANMELERERT =

class Student_info {
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public:
double grade()} const;
std::istream& read(std::istream&); // BB EE X
std::string name() const { return n; } // Hi#H
private:
std::string n; /7 BHoEh

double midterm, final;
std::vector<double> homework;

}i

HT AL RSIER G name, BATEMT — MR name KIRE R, XAE
HAER P ATEL (R VAN MEE. 2R, A T ERBERR R NA KRR BN BIRKE
B, AT S DO B B8 AL BB AR

name BERE —AMANHFSHEHIFERA R, SEE—ANFRFEH, ENFRAELEa -1
Bk mBERATE S n TARBEEEH A5/, RITRBR T, A/ REERIREES n 5IE.
B BRAT R TSIV, FTUARAHEX A B A — MR R

WATEESHSE L LASMIH T S8R T X grade 1 read fE X . PRIBATIEIX B A} name 2R HUFTK
H—HE, MBBRATEXT —MRABFUEALE N —H, B4, LR LERINRERRH
FEF, CNIZBARERHNRATHFEETRIER TIERHET BIRENRTIR
(§4.6).

1N name SXRER) R BA E WO ENB RS XM BHFETREIIERE, FAHER%
EHRNBFRBRATO B BBV Jis b, RATEH IR R R EOR o 1P fa
FEROBRA TR, TSR SBRRNEAERKEEME. 3 Sudent_info 1E,
IR R RN — AN FE U — DA NSRS ER . B, — AR A NS ESRERN
HIS I — 8R4, IXPERTIE, 3ROt name RPKR—MEUMIMBIE. H—HHE, RIFEEX
Ho b R SH3R it 7 19) 38— —midterm. final B homework. XS 2 BNV ER—ANEARA
RSy, BEMNARRRIMKEDK—S.

BiNT name B RBZE, BAVRAESRS compare R T :

bool compare(const Stduent_info& x, const Student_info& y)

{

return x.name() < y.name();
}

XA RBERKMNGE2.2 PR EABAC. —HEHR, RNAERTARKG &
kb AR . FERARRAS, RATATAHBE U RIXANBIRSR G MEXE, RiT8
A name ¥, XA RPERE LIS, BN compare FEBRERNIHE DK —5,
B UL BAIRGZAE I AN 72 X T Student_info Mk HIEXMREMERA T E, RFZAESCE
REZA &AM KRR T 55 R B0 RS .
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9.32 HBNREBEEAZ

FERGE T BB R R TELR TR SERR G, ﬁﬂ]ﬁgﬁyﬂ‘ﬂ?ﬂ%ﬂ‘]— M EFIE
BRI AR B — M iR E R EEMES — M NEEE. flw, B2 —T, mRRNE
TEAE X — AR VA read FIES THIER T grade, IBAXHFEMEH 2 BERE?

Student_info s;
cout << s.grade( ) << endl; // RH: s BREXE

B A BA LB I read kK s BE, BTLL s B homework A AZE, R grade
WRAL3 R —1RE . BRENWAF SBHEIANRE, BRMMTIERTERLHNEXA
W, IXPERIE AR BT REAR AR B AT X AN A .
- FFAT LA 4 Ed E SR AS Student_info £5H5RA homework /i, XA R L
FIWTA grade B AR E S BRI . 1R homework EHIHZE, M AMATRETEAR N %A grade.
XA IER AR (XM EE RN —h T SRR E, AP BARE TR RIEH.
HRRATE SRR MEX A FRERR, AT LEREE A EBRIHR:

class Student_info {
public:
bool valid() const { return !homework.empty(); }

/7 BRZET—H

}

XA valid BB EFRAANZESTEES T HEXNERE. MR EHEREER vue, Bamk
KRN EERTEL>—ROFEEL, XRERER BT A BN SRR RS T - BATH
F A LA valid SkAIUTRES ERIER TR MRTI. Hil, R grade ZHT, R E
NEREHTEMNTE LR T —MEERNRE.

9.4 Student_info 3§

BIAE KL, RAITLMER T 7EJH SR Student_info £5H 9 B K2 HB MG, UL X EIB
—F, BRIEEMT EH4:

class Student_info {

public:
std::string name() const { return n; |
bool valid() const { return !homework.empty(); }

/7 HEMATUM §9.2.1/157 DB, AIEKREE n PRAARIESR nane F
std::istream& read(std::istream&);
double grade() const; // BEXHMIF§9.2.1/158 %
private:
std::string n:;
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double midterm, final;
std: :vector<double> homework;

b

bool compare(const Student_info&, const Student_info&);

R Ree8at B A read A BT ERZE Student_info STR KPR . AT A BEBIIAXS R EIA
HWANTTEEESEMOEERR. AP AERETRRINMATRAT: MR, RIELGEHR
VELIERAIZIRBAALR . BJ5, X Student_info SR HIFTH BRENES FRFMERELE
—iBH.

9.5 #JEREL

BREMNNACSH LT AETEH, AIERELSE—THM—NEE: RITE
BT, EXS AR R R & I AR TE DL

RAVERGNIE, FERAIE FEN—EZE, ELRIELX MRS —MEANYIHE.
B, WRBAEE X R B RARBMHRARE — MIGE, BROR BRI ZFHH
BBk string Fl vector KEH R RAVE — B RIGE—MIME, FIINBATA LAEE—
AMFEHRE - MR UR—MERTFH .

Vo B BUR — MERR LR BB, BREX T MR MAIHAT R —MEREA R X
WM. R, EAE—EE KBNS MR, EAREBER, —MERNRERES
B HZRA.

MBERNEE E UM RERY, FRAGFLFRSABITER . E§1135 PR
(T L0 & ARER T ERA NS . BERNTETROZ, WMRBNIAEXEFHIERNK
MEREEREN 4. ERAGFITE, BRATHA B8 5E X Student_info X%, {EAEAIATRE
B BT AL IX et S ——FR AR A HoAh Student_info X R AT H.

& BRI RS VIS G BIR R R, R I IR TR INAIR T MANRE—
NREAEE, WARREBRAESWREIHE.D. MRRTEN=MERTL—, BaH
SRR SWHESEL (§7.2): B—MiERE, NEBARVGH—DERTH: HM
B, WBMSREM—AETE, MMREXMRNEENEIER: B=MUR, EX—IHK
EKERAR, HERXABRBHTER., XEMUAEER, EEMNMEENR:

o BRI HET R E B KA, T EEXREEXT IS TERY, H4

£3E ks R BB sE 23 T XK R I
o MENEBTHBAR, FAREMHHITRLBERIT, TREWHELTASS
B AR E HHE .

XA RN RS S Student_info HAE, AATTUABEMETKSIRAT: BMRE
HEFEE— LA PERE, BRIFERTE—RERAThE .
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o TN, XHEARER T ARE AL MG R B e LR, KEMIE, HREANR
HIBUE BB B WA AR AR B S E 98 — N O AR R REAT AR N O B SR T 8R4L
MRBE—ANBEARBT A EFREREE B ESCRERE, X MIGL
R SRR .

M EEATUEY, BRATH Student_info KB THE=MFR: CR—NMEEXRE, BRK
13 RE AF Y Swdent_info X RIMEH . Hik, MRBIEXT —NREH
Student_info ZF&, 4 n F homework BE 5 BIMVIBIREN FRB M AR, X
HAEIRLEMEREMNENR. 5ZHK, X midterm F final BIREFIHILE SHEAN
KREXHE. XSRERECIEREFREENHUBNFRBOAFR ST HEMEA
BR-

BRI LA B ABRAER L, XMTHBERRRBBEMH 2FLN: BRI read RAXLE
RABRE, TR read A EEATE —RWRAZAT, RATEF N RIEBAHE
midterm #1 final F{&. i, BATERMZFER N REFHIR—HRE R, BRI R
i SRR R EA MRS AR XIE. B, LUEERN (BERRIMBEHESA
5 F AT BRI N — LR R A SR R - I R BRI R R BT8R
1, BAXEFRREALERE TS IBURK. kit EMBAHERFESILIS FHEF
B ARE, BERAM AL HHEF midterm A final, ] fEER A FLEEBBARXANA
RBOXREREIE. BT BSHIBIIRE LMEZ S HMREMRAERREAGEN (§3.D.
dh, FERERBL, RATSRVIIAIXEAE .

Lhr b, BRNBEEXTAIMERY: F—ATHESE, SR T 5K Swudent_info
W5 BOARKEE —ARARKTA, EAEARP RS- FFECRATIRIAN T IX
M8

Student_info s; 1/ AR Student_infoi"fﬁ

Student_info s2(cin); /7 M ocin BEIE. VIHEL 2

FIE B SO AR R R B P AR BN I B AR 5 R BB IR EIE
B, ATREE X B MRA MG R, X ERAESH MBS JRUXF T E & A R—
g R X R BR LA R B R BN R T R AR, BUE RN IR AEE HBATHRT
BAVE I T B G R

class Student_info {

public:
Student_info( ); // WIE—A2H) student_info X#
Student_info(std::istream&); /] E—AFNTIREE— MR

/1 BZA—HE
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9.5.1 REWGSEE

BAH S EIINI I BB (F R BLE RIS R 5 1 TEE & B R H X S 8050 i 5
i EHt Ik 4k . L Student_info X R 5, A IH BYIHWEIE URTBATEEF L BHER:
BANE Bk homework A BN —NZHIRE, n RABRN—ANZLHFE, T midterm F final
AR BRI A %

Student_info::Student_info( ): midterm(0) , final(0 ) { }

TEIXA R R E LR BRAER T —EHEE . 7 {ZBHE — R KR R BEE
eRRE, CAGRAREEFVIHILA B RA, BV EER HREANKESZ
M. BRI, XA R A B4 A3 R 3 B AT midterm F1 final (43 AR HH . BIRFE AL
8 WH 0. BRTXASMEZS, XAMERECFEA MM TE: RBERZM. ENR
1B ERRIBREE, n I homework R Fa X VILRILAT .

EEANZ AR RVSEL TR, FREEAEBWEREVIRER . ERINE—
AT HIE R IR SA T LN RS H P BR:

1. LA ERAFURFXANR.

2. I RS ACTR R SR T S AT W s

3. PUTHIRE R B R B f .

SIS VIEE — AT RIFTE BIE R R — AT X R R H B A SR GRIE
PRI R M B S RUAT T S &S SR A, AR IR S e T
1 iR BB R M A TR HUT 2 BT R AR . — AR, ZEMERENEEETh— R EBREHA
BAREARRAE, T RB0E R Bk B R IE E — IR, XRERATRE & T K F
T E.

BATHE, WEHEERRERY, BELIACHENS OEEEF EENNERERRATD
A THE X HRA . —HRS, XAEH BiRERE, 8§ MHEREEN ZASBLTH K
BARER . Tt FASERKBARE, WERSMENZAE—NXHRERAEE —ME.
R R BB E VBRI R, BAERBERRA BRI REGELEESRAT
FEAG LR, MAXEERHE/\NEBRIEHRN.

MERMBAT, MHARINTER Student_info KIFE HIiE R EHRA MR “ATTH”
THE.BATRE BEAVE T midterm F1 final, HoAth ROB0HE a5 ARG 40 TAE R B XEAT /O
FeHAEARATEE ML n Al homework, SHXPIANER R KIVIEAL TS 52 B string SUE HIIE
PR BN vector BR44 FI 38 BRI B ST AL

952 HBYHINERE
BATTHIE =4 Student_info F3E 2R HON B 4y i ..
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Student_info::Student_info(istream& is) { read{is); }

XA R BAR L BR B TR read RELE R TEREFHEE BARVIBILER,
Kt homework F1 n 5% 57 BIFIEAL TAER S5 5 B vector FI string FIEBRE MG RBOR . R
BN R BEVIEA TSR T, midterm F1 final B R A 2F BRAIVIGBWHME. Aid, HEHR
BRIAMEWTEBRAEEN, BN read 25 FERXETEIRETNE.

9.6 {¥H Student_info 2

W7E, FE 4 EhEEMAA Student_info AL, BATHF A Student_info RELK
A TRAKBER. BLEER, FHENFERRENGHETSARNMEES. B5R, RIINE
AR AR BRI BERE— R RIEX SR EARE N . R, BANTELAS
BEIRATRPHR AL A DR BN Fiin, BRI ERRSES.S PEERNED
main B, SR TXAMEERRIFE—MERLRRE DR T FEER S RE:

int main()

{
vector<Student_info> students;
Student_info record;
string::size_type maxlen = 0;

/] B AEEER
while (record.read(cin)) | /7 B
maxlen = max(maxlen, record.name().size(); // A3

students.push_back (record) ;
}

/1 BRI EIRFR

sort (students.begin(), students.end(), compare);

/7 v H itk 48 0 st

for (vector<Student_info>::size_type i = 0;

i t'= students.size(); ++1i) {
cout << setw{maxlen + 1) << students[i].name; // A
try {
double final_grade = students[il].grade(); // HH3h
streamsize prec = cout.precision();

cout << setprecision(3) << final_grade
<< setprecision(prec) << endl;
} catch (domain_error e) {
cout << e.what() << endl:;

}
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return 0;

}

XBEAEWL, X name. read AKX grade FHAFCEMREAALRT . B, WERFE—
4~ while {EH &

while (record.read (cin) ) {
AR
while (read (cin , record) ) {

B USRI ATER T A% record B R read. FHIRIRANEE T 2/FH read ¥, 3+
H#E record ¥E— P BRKISHMEBL XN B . XHANRAHEEEHRE: M cin FiE
FIHEA S BERAXT B record.

9.7 NG

F P [ 5 SUIR T TT LA 8 SR (struct) B8 5 2 class). & ZRIHME—ZHR: WMRE
B MEPFFIRFZ E R, BAXNT struct f class ¥, R TIXLEMRAMGRE RS
REWHARFER. 7E struct ZJEE LR R RAEK; 7 class ZJa & XL R FAE K.

BHRR IR T — A RERHOR BN R AR: AT (public) B 58 ¥ 2 7T U7 K
FAA (private) B AU KRR A A R ATV R . ZE—AN3, ARGPERIRRE G DAL FTRBUT th
W, RAEITRTUHEE R,

R ES: BREE—HE, AT CLE AR R . X — X R IR R SRR
FRASEMXAM RIS . AR R IE FAEE A SR B R e, XE5(H
SFaE g BIRA ZRBIN R L.

B R R T LAZE 2K 58 U R R X, B 77 DAFEEE L BAS M 5 X o SR BRATZEREY
RERE X T — R RS, L6 LRI E R T LBiErbX R B RS A B T
1B, XEERE S T RBOR RSN IR . R R BB RSN E X, AR LA
EAERENEHLZPIEWTERRELERBM: “class-name: : member-name” 38 K2 E
class-name %7 member-name.

B BR B TT LA 52 XA constCE B, RN BA RPN SHFIRZ FHEAKRRTF const.
R 5 B AR R TR — AN KT AT, T XA A AR R R 35O AT DA AR R R X B R
&. HTEENR, RIMAGARTERES.

Ho s RO RR R R R B, S T KA SR A SR AL o A BR MR R B
PRI ZIR—RE, T L CRA REE. — M REEE XS MG R REXEMERH NS
PR RBHAEE AR BAIZFER —MIEOEIR—RE R, 5 MERIE
BTN R RIEFT A BB R RS RE THEUNE.
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BERBMEARFINER. HEREVHNUBETFE—AHESHHEE “member-name
(value) K%K . —A> member-name (i A £ ) Fr& R I L 5 BB BATEA L B R ER ) value
(B). MEBIEBAARE BV, Belmepiathynik.

R WIREAL B S8 5 R 2 B 28 75 B BBUFF o g 1, BRI, 4 BRAVE A — AN 2RsuR k8156 1k
F—AR KR, BRATLHINLUNG . BARERBEER @ FIX A TR, Adt, Bl
NAZFEMIE R R B N A X R R R E, AN ZEWE REVIR LRt ell.
B3} i

9-0 HwiF. BITHRHRAEPHEF.

9.1 EH LB Student_info K, ibEARPBERFKKMNEITE SRS BRSFHEER
Sh, EFH LI grade HE, LB FEHXANBIGTHERE.

9.2 MREEATIE name HPE NE—AFEK. EHBEBARH, BLIERINORSE
Hr, At B BR B SRR 4 B Bh LA R A AT A BSOS e

9.3 WMRAETKEIEA—A Student_info XRKMEMER T, —MHARREX XA
StERS, BLARNIM grade BEMEFIE—NRE. XRBEKRAF BOEHEZXIRE
RE—NMEFRBRENREERHRE. RE, REF—MEFRERZINRE.

94 EFmBSANEMNSGSIFNER, A valid RECRBR AT IRE.

9.5 HME—ANELURHXNRERDFEST LR, FH pass (RIF) / fail (FEM) K
RABER . B RBERPRERRSRITE, mH, MR- NEENFIERSIPARTET
60 (I35, IXAFA KK, W TRNUES WA A I P AN R RS, RS P 3R
FRFER.

9.6 K pass (Je#%) / fail (REM) HREEFRS BN ERSHRETF, HHRRER
BRHRITE RRESE, BRERWHARBISA.

9.7 7£§4.13 B read_hw ERBBRR T —ME— B RE GE—RIIKEHEZI—4 "
Bh) — RETHMAHRENT, ENi%E Studeng_info LB —45r. HR, RATRERRE
ML HF—ER, IERIMBRER, RENKRE LEECRB—BN, BE, HTRABRIMNAITEE
CRANAFWRLR, BITEFEIREMEAK Sudent_info RBEAE—R, BARINZ
WA B — e ?
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HH A AR Bas

B HACN L, BNZASKEEEFERRT, NEMFEREFREPRUNES T, R
B, RANZPTUMEARHERE, BREAGHEENTRER IR OLESRENTAERE, thE
5T

R RES AR, TSRS EREEZERCRNMITIER. BRMIREE,
KERFEAROESHRE TR SHTT, XEFEERENETHPEERE RITAARE R
(low leveD) RFRXFEM, FEAENIREEENESR, THESL S HEIEFNT
AR, BRI, XEHEEFEERNEERER, WEER, N RIREER S EHIX
ik, MAENEEREERN. FAEHREERTRBERAE NS, FUMREH C+
BFawER “RE” 575,

DEBMSERR— A RBEZ AR N ZEE, £3FH5HEEHANR, EARMNMEEEH
K TRAKSE—NMREERKF LT, REATRREAR - TRAES RAR LR
. BRATHEARBEMEXNES: BAMNEHT . RITBR RS ARSI, €H
new BAR L delete RIZRKFEM AN, B ZTERF R E BB R HI AT
B, T, mREARBMERSERY, BFRETAEHNFRTE.

—HIR T AN N TERE, RITHES 1 BERR, FEFERUOMERZXET
HORSEHARN.

10.1 R$T5%4H

B RABO—F, BOTFREBERAREERK. HERE—PHEHFIIENSE, T
RERBATHTE, WA —SHMOAHR. B EHERRE C 5 CH+iEFTRIEHN
ARG Z —. BNFL LREAT 48K, NXAMEICERE, RAITWRAEREATA
5 T4 AN T RERR GRAT T RO AR, T F T B SR RS 7E 0 R B AR RO B 60 19 LA TR

B4 3 A AN B R AN T 43, RATIHE7E R B 43 B AT IR AR U B O R L BT A
P—TREBEAMES . RO RTR—TIRE LR, B EEREHA R ERBRATRRELL
BASMBERERE, MRZMERE.
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10.1.1 8%t

—AREHR AR S RE . B RO REE —MERMAL, ZtakRE
TEARFEPERZN RO E. WRETH MR, R—ERREERME, k2R,
EANEIF, BRx R—INE, Ba&x MREGSRAMEE, WHR p B— MR RAIE,
Lrp MR ENBAE S ERER&x 7, &R—RERBF, EE, SEXBENRIEEI (S
4.1.2) HRFPHESBREARNNAERARN. £REAp P*E— RS VHER B8
THAEHFREMTERSCH (§5.2.2) RBKEABHMEAB[WKAE. WREHZRp P
R T X% x Hudhl, RATBATCAS p B2 — D480 x BdRSE. — BB ERXRRERWT:

P x

MEE A B R R, —MEH RN RRER AR E AT HEME R
. B ANTERE M 0 RVIALIEEH R, FEhK 0 BILadstHE, TURRSE—DNERRA
EAAR R BHES AR, Bob, B8 0 RN T LB RIS KB B A E . RAT
R0 BALRAI IR R BUE A T it R ERETRARERNER.

BEARST C++E—FE, REMAERRKMAER. —A T REEONEROMIERE “HATH
fREt” RKR, 7eE XRERUKARIE LA T

B x B—A8E GnO) KER, EXK

int x;

THRBAEE R p, F2 AT UFMERIATR x Mihhl, sE B p & (K “38M int
HKRIFRE . BATATLAE L *p K int HHY

int *p; // *p BE int R

XE*p B—AERF, B WATRNEX . REH p HRZXAH L HH
B —E4y, (ERRZHN C++BFREI K LEKME B K

int* p; // p BA inc*HR

RRETT LS FIIRIE p R —MEBRINRAER (B, nt®) MER. XRMRAEEEMNE,

B i E SR E S AN, R, F—RARREE MR, RAINRN
HIBEBHER:

int* p., qQ; /] BAEXRMAAREBR?

LEREAR p 2 XA “IEM int BURIREET, TOH q EXR—NERTE, XM FW
RERTEBOERIGESER SR

int *p, q; // *p Mg #MAF int KHY
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BE, BABTLUERK:
int (*p), q; // Cp) Mg EMAE int KH
Xek#E, BAMTUSHRTEAER, XERETAESEEXT .

int* p; // *p BE int #H
int g; // aBA int KR

NE, BATATLMERTRE S H— MR R R

int main()
{

int x = 5;

// piEAx
int* p = &x;
cout << "X=' << X << endl;

// A p B x KA

*p = 6;
cout << "x=" << X << endl;
return 0;
}
Rrrristhas koA
x = 5
x = 6
—HBRAEXNTEE p LIS, & p M x WXRARKW TEFR
p b 4
5

LUEFEHTE N RBEON, x BERS. ETRIBEDEIIT = 6 BER x KE
AR 6. WHICHE, —H p B7E T x (i, *p M x MR A FE—NRE P BEERNTIE,
BT LS5 AN R R PATR, x FIEZRRT 6.

BATTUH— AN BERR D RETENE—ATEN AR, TRERZRIE
HERBCA—MER—A ‘AR PRPTENERSE INTEENERREE.

10.1.2  fEEIRMEVEE

£§622 F, RIFRT —AEF, ZEFE—IRBENA I RENSY, ERE
B2, FRARTHYEEE 2 5RE LE LXRRKMT . FX EREARMR, R
MEEIENFATEHERE, BRERENEEEISH. B, BT AARERE
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BN RPE— R ERIFESR T LU — NP — M REEIT SR RER AR R
¥, EBICHHUE.

R, 1E §6.2.2 PRATIEEE median_analysis 1E 0 S EE L4 K EL write_analysis, F5L
FRAT—MUR—BREASERRE. EX—KENEE, SESEEREX—HA#ITT
Ak, T DA EERARE A S, R TR RRNTEEH RFTRE. ERERHK
B SRR MR EARRBREAEN . —BARMET I H—NME T, R4S RR
AT EME S R R A E—BRE R A R BRIt

18R R BT R AR 5 AR KRR 4T AT B — R0 . 254 R, BATEM T
HfEA]:

int *p;
BEEUy A int K8, FMRE p B—MMEH, WRBHTEHIER:
int (*fp) (int);

MABRAVNESIRT fp, WHERU—A int REERBEHSE, BEILRBASE int
HA, gk, fp £IRAEAF A int RS HPOFRE int KL RERBEITRE

BRI A iRt — A B AT B A BT 4R A RBE R RS B i Bk 8RE R A S, B AFEAE AT s 77 4n
BEHR—ARBLTEARERAAZREN, EEEBEMEH&EY, RiESHIEER
B AR %R S0 HaE . 2ol MR ETCURA BRI T | R — MR W R R e T B A A
o BAMPIF, MRRNE—A5 fp KRR RE T :

int next(int n)

{

return n + 1;

}
B2 BRAVET LU T B A v R MR —FP ¥ fp 78 1) next RHL:
/7 FHEHMEARZEME

fp = &next;

fp = next;

K, IRAE— int REFER, BATEET fp KA next BELME i fu—, AT
B R E R v AR R — S

/7 FHERBENEDREENK

i (*fp) (1) ;
fp(i);

BEERINE, WRERNET —MERE, BLEXMEFUS—MEFISH, HEFER

SIS G ZS B LR — BRI RBRIRS . BTLL, E §6.2.2 [ write_analysis B3
F, BRITESHERK:
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double analysis{const vector<Student_info>&)
7] A 30 B R
double (*analysis) (const vector<Student_info>&)

B2, XA FREIREEINAE B3HHIT. MRRATEE —MREIZE G0 &
HEfestims, HIRERBERLE write_analysis RIZRB—FE, A4 05 B iR
BEI—MEEr. —FhSEBE TR R B KRT typedef 5B X analysis_fp J— & EH TR
BRI A.

typedef double (*analysis_fp) (const vector<Student_infos>&);
RG] DR iR RO A B AT BB R 8

// get_analysis_ptr BREHHRFEMEN—MEW analysis BETEE
analysis_fp get_analysis_ptr();

WMBRENH T EY
double (*get_analysis_ptr()) (const vector<Student_info>& );

MEALKTKT. G2, WMEFEA get_analysis_ptrQR$, HEEEIIASE, B2k
BE K R — MR EME A double 8%, LL—A" const vector<Student_info>& KA B H S HH
E¥, EEME, RE—AEH R I RBELFERET RO R EEERHRTTR
NSRS B BB, AfE § Al PrizBEERf— PR ARE.

eR RBIRAT S B RER BB SK. B —ABF, THAHAERBET find_if
BB LA

teﬁplate<c1ass In, class Pred»>

in find if(In begin, In end, Pred f)
{
while (begin != end && !f(*begin))
++begin;
return begin;

}

FEHBIH, 76 f(*begin)BE —NE BN MER, Pred ATLLRIEMAE. BERFT A
WRE, EXMT:
bool is_negative(int n)

{

return n < 0;

}
i BIRA 1 find_if RERI 24 v B vector<int>RERI A [P E M HAEKTE:
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vector<int>::iterator i = find_if(v.begin(), v.end{(), is_negative);

FATA] LUK &is_negative B A is_negative, X A4Ri¥I[4S B R B2 EAL SIS R B
fe4t. B, 7F find_if BREUA LB S BT LU (D (*beg) B Ak f(*beg), F A %miEaRH A
Xt R B ST BV B Sh AR BT A R AT R Rl AT R AR

10.1.3 ¥4H

BHRBERN—F, BERZOVETH—HNIoMARGEENANE. S EAHBLE
RN FIRRI S, B—PINREZ NP E. C++HIBEERBATENNEL TR
RMEHMERE, X—EREY, BATREBIRIERE R H A3 — RS i sEU N R

FABARRIE, FUBRHERAREMRARTE. $HEERENR, BARE size_type
BARREE, ULERARAZRGLZ DA ERNRA R A R-FHRE. iRz
MR, BTE<cstddef>3k R X T — A EXBIIHE size_t. size_t B BRI TRE,
BHRRDMEUE TS, Fik, BATTLL, HRWLHMA size_t KRR —AMBAR K,
MBRAERBRPRANME size_type SRR TRER/IIKD—HE.

fitn, —A =4k LA R AERE A AT BLE T

double coords(3};

01 SRR SR A B 5 ] R B A MR AR S B B 18 T R ALK, B4 P LA = 48 L U5 —
FEHFHIRE X :

const size_t NDim = 3;
double coords[NDim]j;

EVH AL E S, NDim SRS R R ANER (24 const size_t ¥ NDim ¥]%
WHh—ER. FFURAMER ¥ 8 NDim SR EREA] LR R A AR E & 3 K.

T BRA T X — N, R SR 2 e — M EEXRR: RERIEHA S
e —AMEEA, BABHLKRFREARAETRNE, B2, BHLARET ZBAN
Yk, RAIELE X coords — /N4, FTLA coords BR4H T HA H RNl B
KRR —RE, RATTLUBH*ZSE AR coords [RIEESI A, CAViHZiEEHRRBIXN SR, HATT
HEHER]

*coords = 1.5;

HEH 1.5 RS coords BB EITE.
10.1.4 855X

BAERATES T i 2 X3A, b8 AHKERAE S TRl 34 HAFKHAETT
FR? RATBZLTV R EABER ST ERE? BIZ— T §10.1 PRAVG LR B HE
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RMIEAES, SEmUIMUL, BRIV RIERRS . BX— LRI L EE A
RIBAREEER: MR pHRABATHEm PTE, B2 (p+n) EBASE (m+n) MEE,
(p-n) $EEE (mnd) PME, AR, TRELAFESE (m+n) A (mn) HMTE.

LA EEATIE, IREBHE, coords UM B LEIREF N0, REHETER
HAME 0 5SLE, A coord+l E/R coords FHARE 1 SuE (MMEETEREHTRAN
JC#FE) Kbk, coords+2 R 2 BLE (A corrds FHPWEF —TE) Kk,

FR4 coords+3 Rafhale? XMERR coords BAAFHIE “3” SuEM ML, T RIXFF
HHE “3” SHEHAFE.

LTI, coords+3 FR—MNEHMIRE, RETIHAIEM coords HEH F HIEfT—
ATCE . RUT vector A string X P2, W—PEF n MTEROBARKE TR MU n B
Bl—AFrdhal, ZHbk IS R BA AT SR, HR R REHN. TS5 p HXBR=
ARIER py p+n M p-n, BME ST A L0] B0 H A MHULEE, EENEE2FHN, R
RATHNmE.

AN, KT HE coords PRINARHIF — MBS, BATTURE W TED:

vector<double> v;
copy (coords, coords + NDim, back_inserter(v));

X B, NDim BETH—#, RE2FE 3 K5 —MBEmC. X —FIFEF, coords + NDim
AREBATREFTE, EMMBERNRE PR, EERAXH, HiztbtfErsE—
NSRAEBL copy BB ST EAEM .

EA T =BT, BATRARNSRBJEEL —PMRHEXRXR, # coords TLEHIHEH
W — AR v, BFERWT:

vector<double> v{coords, coords + NDim);

BAER, B a R—1NERA o MTENEYE, v 2R, AERINBEREENSE
BB a FAMTE L B4, EAFBIMEA vbeginOF vend() LAFE A bRAEFE HE T LLTT
ME v h RN T, RANEER a fl arn RKESY, UESXBEEENED a BTE L,

R p M q HREHFE—HATHITENIEE, Bap-q-R—1EE ERF-pMqk
BN TEAERMHPHIEEE. SEERTIME, p-qWENHRTE-9+q%FTp. BH
p-q ATRERFAAE, FRLLE R — N RS B SRR i 288 3 R B2 GinO) B R K ¥R (ong)
BRTREHNE, BiUESRERESRRMET —AF XA prdiff_t RRFHENIRE. & size t —
B, ptrdiff_t FEAIZE <cstddef>k U E Lo

AV § 8.27 FFER, S5 R — A 2T M HbE SRR AT RS VRN 20U,
SR R A MBS AT VA R AR . BA)ER, WR a B— D TEREBL, HLa
+iRBE OSi<nWARENN, MAREEO<i<n (FMEBiFTaoBER) Ha+i At
fRmBAPHRE—ITE.
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10.1.5 S|

£ §10.1 7, RAVRBITeEH REAMBENLYT 088 . BT BBENLUT IS8R —4, ©
11 (GBS MFRIIMTIEE. FHUEB —ROR, WRIEH p IER—IHAPHE m AT
F B2 pnIAREATHIE m+ n MeEFE—EBARNRRIZTENMA, TRIZT
X5,

BIZ—TF, £ §10.13 FRATEBAM B FREBZHEHAE cENEE. X—FLH E—B
PREIRT pnIBEL A, WHR a B—AEH, BA anEBAKE n N E. REH,
W p B—NEENT n B— NS, B pnES5*@ + n)&EH.

ERZHHBRFESYP, RIIBRLAT M ERMBH BRI, TE Co+h, &3
HARBAR— N EENRE. BRI, RIS THAL SIREXHEMEE, DX
TR A BENLUT S 2% R e AN F L.

10.1.6 ¥AHNBI

AR —MBEENNRY, XEFEERENERPRERTN, BE, BRI LMRE
HHN A AN STRIBATHIAML . st X R IA0 RTEVERE °] DL S B xUh e S
AR KA.

B, WRBNES—BREFS HEHITHRE, BRITRBEMERNMAFEZOR. —F
AIATRIIMNEIN T

const int month_lengths([] = {

31,28,31,30,31,30, /1 FEREFRIRAMGH T BA TR 4 PR
31,31,30,31,30,31

}

EiXE, BNEEESNARNREBERAFEIVIGHE, ZBA¥ 1 AEAE 0S5 A,
12 AfChE 11 S A4 . dikIRATAT LU month-lengths[iISRIRBE i 5 A4 IR,

HR, 8 XA month_length RRAIFEH EX MU ZBAFT L DN TE. FAR
f1E4 BAHXTEH#AT T VIdhi, SiF288 Bt B H ZBA N TEN 2R EVLHR
77158 & A X I T .

10.2 BEFHEEE

BAMCL¥ETEBNTIR, RERMNTUEBRFRHEERNAZRT: FLE, 7REE
BR—AFHEERA, BHANKDREFRHERHREN—. XEZHRN PN FREMERE
HERMERFBEM ER—ADZFERF (HBRRAN0D. #aER, mRERNEX

const char hello[]l={'H’,’e’,’1’,'1','0','\0"};
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2 hello AR S FREFR “Hello” FM. =R, BRIEXNTTFRYASTRERER
AR ER S, ETAA AR (TTXEBRED.

HEBNTHEEENRBMA—NETH, REAZFRENLIER, B0E, 17
R RGN R RE 7R, BFE - M PRETRER N EFHN NN FRBE
W FE<cstring>FERBHH —NRBOUE stlen, TUARK—ANFHBLEBNE -MUEF
FERBARRD, BEER, sulen RECRERXPMEEH LEFRZNLIERF . strlen
BRBH) — AP BT KT

— MRHEPE R BSE BB T
size_t strlen(const char* p)
{
size_t size = 0;
while ( *p++ l= '\0’ )
++size;

}

EZ—TF, 7€ §10.1.3 HHRAVRE] size_t R —PMEFSERUPER, TEBKR, WLUET
fETHA. strlen BRENTGST p SRAIKALEFARGEE, HERBEFE—IZF/H AL, BAE
BXATZR, AEBIFRAENKE.

A hello X B 5FFHER “Hello” Fit,

string s(hello);

FEEEARENT A s TR, XXRME T FRE “Helo” M—AEM. b, &
ATAT LK A EAR B B — AN T &, FTRARTDUS g T 9iEH)

string s(hello, hello + strlen(hello)}):

FEXE, RITVAKA hello ML FRIERIER hello A EH T RMA MRS, T
hello+strlen(hello) & 1§ = FR\0IIEE, XANZERLLT hello FRF K0 FRIZ)E, HRTF
BEPR—ATR. it RIS, FURMNTURARNMEREE - FH TS,
SRAE §6.1.1 FHMMIEE, EBRERINEFEMERBEREL—MHOFRHHE EZHD
BT, B—ANERBEARMEERENH FHRNFNE TR, ME-TERBRRA
BE—NFHNERENTR.

10.3 #IRLF A RIEFHEE

£ § 102 BRATRE — PR E BT RE— M, B ERERR T — U EFRHNE
HOAR A B F R R 0 RO M . 7E § 10.1.6 FRAMEHN N —FFIFHARE S HERES
— AN, XTI A T R AT RIS . A TR BIRF AT LARE, BATA AR —
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PR 8 8 B ORISR — N F RS S .

XA AR RA T LUK S D — AR, B R BATER S BURSHE R T E AR
F B RSR

MESBAET 97 94 90 87 84 80 77 74 70 60 0

MLFEHHES%A A+ A A- B+ B B- C+ C C- D F

THE —MEUERF:

string letter_grade(double grade)
{
/7 ERGN AR
static const double numbers[] = {
97,94,90,87,84,80,77,74,70,60,0
|

/] FEREBERR
static const char* const letters{]= {
"A4Y,"A","A-","B+","B", "B-","C+","C","C-","D","F"

Y

/7 RIBSAE G KBRS
/7 FIBEANTREEIRA

static const size_t ngrades = sizeof (numbers) / sizeof (*numbers);

// WIS SRS BIAE Y B - BE RS
for (size_t i = 0; 1 < ngrades; ++1) {
if (grade >= numbers[i])
return letters(i];

}

return "?\?\?";

}

7E numbers [{15E X FB T %8F static, 7ERUTE § 6.1.3 FRAIR static HRERHTIIN
g, 7 LERERFETP, static XBFHEREFRMIFREM letters 5 numbers A ZATHE
BT —R¥TEEM . WRAER static XRF, RERBABSKARXHMRAZAIRHET K
WigalL, BRIXSHBEFHHITERE. BARMERATEEXAEER, BAXEHEST
EETHIAATEE, BEFRm, BRATATRXTHAEAFT —RYIEHEL.

letters B—NXFEMEA, EHENTERRER—EBFERNES. £X8, 810
BRSS9 BURSHEN N F B BT B NE FR.

7E ngrades B PRATZINT —MEHRBE, sizeof, BHHRIKA numbers F4 KT
EAK, SEBINBRALHCHFREEHT . MR e B—AKER, 4 sizeof (e) &H
— A size t 1, HRBA] e BRPIH R GHELAE X —IBRETH REXFITEE HLHE,
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FAAFRE# TR UE I ERBIEERRY, HEME 2RSS AR DR F.

sizeof IZH FFIREIFKIBMELIFT (bytes) HHAL, XRLEBFIFMERA, BHAAHKETR
ARAMERER. XTFHE-TUESEHR—DETEE/\ML biv), FMNREDEHH
—AFEN, —ANFRF (char) ZEIEHFSAH—-NFIWREE.

L4k, BATHRAEMIEAE numbers AT FE LA TE, MIHFAXKLELAT BLFHH
2. Ak, BIHEEANMAMNK/NRUEN TR SBRZEK D, BIZ—T, f£§10.13 F
BAVYZHEE], numbers £— A, *numbers RFHAM —ATE. MEXNTRIELHREHA
Y TTE, YRX—AAEXEHEFHAEENEL. BREAFATETRE—FRAD, Bl
IREER— 5 2 sizeof(*numbers)F £ numbers A FE— AN ITTEKI K/, E I sizeof(numbers)
/ sizeof(*numbers)#t & ZEH I TTE AN

—HE@ T BRSNS F RS NEERE, & T RANLEZ BN TIESE S
RIS . BAMGFZE numbers IR R, HBIKM grade BB R THETHFH—ITE.
L ATIZE numbers FHRB TN TCE, BRATREIILE levers PRMHNTR . ZPMTTERAR—
A%, BREMBAIE § 102 PAHE, iz RNTUBRHIERNERE.

WRBNIEHRI - EENFRRS, XEWE AP RESBRIE — BRI
Hogt, XAHERFRE-PMEEXHFERRS. ERFREDEHRRFHL “\7, XEFEN
C++BFEPAAYFIESENHANRE NS (R TX— HEMR § A2.14 PR SIFHT.
FrUAfEX B, BATUAR “NN?” RFRR “1777,

10.4 main BEEHSH

MERNCLHEMR T8t 5 FRBAN TERE, THERJHNME main ERHEES
. MBREBEMNE, KSENRERSEHFRE—HMEER A main BEER—ANREIANFH
HESH. R main REFEFRSENE, BACREAEBEISE, —1EE (o) 3%
B Mg EARE s 2% . REMKNSE—H, main REHSEOTURERELUER 2T
B%, FEFEFER—BRIBITXHEANSEN arge M argv. argv BIEEFA—MEHHHEE TR
HuhkpdREr, BATHEANTERBE —AFEHESH. arge WER argv IBRKBA TR
BB, argv B E TCE B main BERZFRENRFSL, Tl age WEEDR 1. RH
SHIE, XBESHERERAFEREEN L TR UL

THEOHTFEERMMEETEZINSE, MRLENE EEMSRASBAZHEL
SR FEA]:

int main(int argc, char** argv)
{
/1 MBESE BLAKEMNRRER
if (argc > 1) { '
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int i: // fE for EIFSMNEIFEHER 1, BARMEBAERZGEEFEAE
for (i = 1; i < argc-1; ++1) // BHRBRTBE—ALUSMNITESH
/] BRRAZREIT
cout << argv[i] << " "; // argv[i)l B—AFREEE char*

cout << argv[i] << endl; // WIBBE— IS, BESNRE K
}
return 0;
}

SHEARFBATAE, BRI —ATRITMN, BB RIS 2R say, A mRER
EREHFHITUT a2

say Hello, worild
BATEBEITERS SR
Hello, world

7EX—SLBIH, arge ZF 3, T argv FRI=/MEE TR AR 7" say 7. “Hello,”5“ world”
SAFRAPHEER. XT agy SENXREWT:

argv s | aly|\O
/
H| e 1 1 o} \O
—
wl o r 1| 4dj\o

10.5 XHiES

A R S BIER RAL R cin A cout SREEATHIA St B fE . EX N AR T ER VIR
EAAE, HATSCHMNERE SR IR . 8 CorPiROLT B ROTXATSUHRAE, 12
XERA A B RN H— TR EAH.

10.5.1 FRESEIRA

TE—AERT, MHBEERELN, SERRRT My ERRER . X-WRs
FRPBEFHRT &R, X HRREERERI—AFEES, B—mN T MFoEFRR
HEH.
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ATHEXMHFERHX TR S ER Y, £ C++ERERTHRERABRHTA LN, &
SEX T MR . XM RREE SFERBREAN &k, BREAERSNREPHRIET %
TR ERX 53BN

e C++E/FH, AILLA cerr Bl clog R#ATHRHER RAIMH . XA MHMHRELBEH
H—H, ATefEAEEZPNBEER GEL 81D,

FUIE R F—H, clog MR TARHE. Eit, clog fl5 cout HE—HRISE M.
EREFEERRER, AREANELHNEGEIIH. T cerr U2 BB RE R,
XA UMRERE—RAERE, RANBERERER. Bit, WRFRE KN RBEIRKE, Hik
FHAEH cerr; MRARATER—MREGEBAE, MM ZEHEFH clog.

10.5.2 ABZTMHARSXL

AR B DR SR A TR 5 U KB, AT RS k. Blin, —ME RS
IEEFF—A C++RRF T RS0 5 iR Fr A& MR IR AR 7 KB R,  PTREME A 53 &b — Pl
RAFIR 7 AR, Bl B Uy i) T S

Eih, C++iRdEfE BB T X AHARHNNEMETROMAR SN R —HFKR
&, EARAEAL R — AN K SO, B U4 B BIE — A ifstream i ofstream AT R o
X—ERE FZERTELLERRE . B8, BAVE BIEEREEMN AL istream
5 ostream FIZERL 52 X o BR4 7E AR HE PR B A WA X ifstream 5 ofstream #EAT HAR I E XL WE?

LEMEEEREE. £F BEERIIKBLED, FURFETEE, BEA K
H 443 ARABL, BEZE AT DLEAR S  ZEARUEFE &L, ifstream Y HERA M 52 S A istream I —%¥, T ofstream
£ ostream [f)—F . B, BATET ATEALT B E istream KIHLT7 {FF ifstream, ZEAET 7 ostream
[ 5 5 ofstream. X8R 5 AT LALE Sk S8 <fstream> P 3R 2

75 X —A ifstream KHISFHREEE —4 ofstream HAINFF AR, TIRESERBEH—A
string KBRS . BLE, CH+ERBEMAR—A string REXR, ML —HER
DA P4 RS AN S T RS PERXR—ERRERASNEDRN. F 1 EHbL
B 33 B 77 SR TT BAE AR R P B N ——— 5 P B M T AR T string 2800 ME. SR AV
B—AFHEMER: MA—SRHERNHIL sting RERFLE. THEE=AEBRE, X
AR A SHELERAT RS ES TERERZNRAN—RHRBZ g &N, —
BOR BT M A ST IR RESH . RERHTHAER, S2ZEFEAER AR — B
BRI TERE RN REARREN L2 2K

FREIX AT ¥ — A 3042 28 in B3R HIB—ANSUHE A out ST -

int main()

{
ifstream infile(”in”};
ofstream outfile(”out”);
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string s;

while (getline(infile, s))
outfile << s << endl;
return 0;

}

LTHMEFERETFHBEERE —MiAZFZHERNRANE FRNR X —HE.
MBI L EXH— DR HER, M OB INERIE A EFETE string KAV
ZEB, MMM c_str R RH GXRBBENVEE § 12.6 D . 167, WR file £—4
string B R, TEE T RAVEZHCHRISMHL, RMARNTT LGRS ifstream X FRE
X, BXHEXI T

ifstream infile(file.c_str());

EABE—ABIF, RESH—MEF, ZEFTURH— B, BEERIEXXHE
HISCHE4 7E main SRS H.

int main(int argc,char **argv)
{
int fail_count = 0;
/7 XETEAERHAE
for (int i1 = 1; 1 < argc; ++1i) {
ifstream in(argv([il);
/7 WMBIHEALE, WEHSHEAZ, BUER—MRER
if (in) |
string s;
while (getline(in, s))
cout << s << endl;
} else {
cerr << "cannot open file" << argv[i] << endl;
++fail_count;
}
}
return fail_count;

}

FHF—AME main BFHSH GIXBAEN §10.4), BFER—A ifstream X FRIELH
SCHERIRAS . 24X S false B (RIR R ESUEATE, RERAFEITHFERAMERED, B
B cerr BHR SR, MG A — M RIZF B I HBULIE R R EF A AR T ifstream
M, WATHEREENRTHEAN s, BRAZ—ITAE, REHAEZRITEIFEREH
wEF.

YRR EHIECE S RYN, FRHERIERERBE SN —BRE, BEMEANF



192 #10%

FoRIRE], fEIXBRSBATAT LU SEE AT 7E main R3S H0H 5 #SCH

10.6 =MAESEARZE

ZE45 R 1k, BNELRBE R ARKAFIEOTE, RERIBERA BB AT
FRMUHR. B—RITEREESRNE, IMTERERERRKALE —R: —MREEERE
RERFRTHIZRRE KNG B RE B TRAFEE, AT ZRBIE XHBRE
WA, ZARE AR B SR

Y—ANERHEENTAEREE, EAERERREEREN. BFRINAER
B A RLX RIS . Blan:

/1 R HOR A TR

/1 ERR—AREHTF--Ew T I RX A

int* invalid_pointer ()

{ int x;

return &X; /7 BRI E!

}

HABUEE A R R x M, BAEMR, ERBURERI G, T FHER
BRI BLE, x BTSRRI &x IRKIRHIERLTHE, BERH
HEERFIX MRS, A RREHRE—ARAHROE. $52, CH+IITHRRAZK
BEAME R — RSB B — AR AR EYE .

MR EEAREA R x fibt, RET DR 5 — RN RLTE, 18 x YRS
RAFHZER:

/) BEBRAER]

int* pointer_to_static()

{

static int x;
return &x;

}

B x AU AR A static B R AT LURRRIA M HET . RITABER M XBEZRY
A 2 AT AR x, MARGHXEHRIT KU LR T —RAFITE, ZEEER
R BT R S ANER AL R, BE - SR ENBIERASERRERT: R
ERFIEEBT AR MEBE NN, JRMREFERENSHHRT .

T, BB RAFEEBENREN, FAESR—MER— SRR ARAE
B Al E— AR R | BERRNE e AR, ERITSRAR SR, MRE—
AMEFEEE RN S8, BN 2 — HEERIRINAESEREE. 4 TREXA AR,
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BATR LME R S RATFER T, EXATERRITER R new # delete XFHA BT,
10.6.1 A—TNRDE/EBERAE

WRTRANNRIILE, A new TRIERKFA - TARBEHHARITWAT, ZEXRE
mH s R T AR, FEEE—ANMERZFH I RATRINR (NREZRFHL) N
4. BUTH new T(args)XFEMVITHER T UARER T —MEENE. NS —HFER
FRFERBEIITT delete p 18], H p BIE new BHTIREIRI— N84 A T H delete
B —A ek, XAMEEVARIER —H new EBRSEAFHNER, SER—NFHE.
MIBE—AF IR BT TR 1E

THEHE T

int* p = new int (42);

FB A —A TR int RRIFX R AR AE, KiZ SRR 42, FE p et
$t% . BATTRTLAZE T T IR A R R R A

++ *p; //p BEET 43

PATIHBER)E p WL 43, ERMATZNRE, RATATCABAT

delete p;

BB AR M EE A AR R R, p BRI, RNV —MFHIE
Wk4A'E 28 p BA AT TRAIHIE .

WA BT, RITATUS—ARE, A—A int KRB RENESENT, XEHT
MR IR Bl — A48 R i B TR -

int* pointer_to_dynamic ()
{

return new int(0);
}

FRLXARECRAE S S, RATRT A —ANE DR R RN 2 .
10.6.2 A—TMEHEDEBR/ERAE

WRTR DXL, TnR—EARER, B2 new ThIEQREL—An A>T X8
SHBAES T AR, FREE—AMERBAE RN GEEHER T, SN REH
BBRARIEL, REME T RABRKEN ERANARERBIEHABASERAL, Ba
B RLSPAIHL. R T B4, BABAPHENTRBSBITHRGEHE R
BATHIRA -

MR T B—AHEENEE, RAEVHRUHIBTERABERN: F—K&2, Wi
AR AFRNTIRL, BLARFBELEET; BoRR, ZAT o M ARNE N TRES
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BAIRAL, XKW R—ERBITHITH. % 11 EPRIBESEIFD M ARATETE
AR SE AN RIERIBLE], 207 AR R SR At . X T T R EE A BA S S0 B AR E
LeA# FH new ST

— KB, —PMRHEREDFH —AITE, BR SEA new TinlRA —MEA S B AFR,
WR o EIE, BLAEHATEACEEMTE. REXMELN, new BEILEREI—IE
W TCERRE—RABAREAREA TR, FEL new REUH BRI - MERELE
XK off-the-end 54, AT LI EIER delete[HISHER, RIS LB EEBHRA —
e CGnRAFEEMIE) HuERTEE.

EREEAFERABBRLE LA T ATRUTERENEFE 0 ETERTIRERT.

T* p = new T[n};

vector<T> v(p, p + n);
deletel] p;

REY n S TEN p RgREMITE, BR—ANBRIRIEE ERZNZpHp+n
BEA TR — R R SRR . RS, MEKHE o AR, B 0 S TERRXERF
MREEIEHIEIT, I TREENRERE —MRAKITTE.

EEELXAMITE delete[|MEH, FRESEXERVBAALHN, CERRERBES
¥R RN, TIAMUNERBRRH P — A BN, — M — B new15R T W
A ZAFER—EE A AR REERFPRATT delete(] p BH GLH p £ new(]
EARRBEHIRE I — A EE) . FERBERAZ A, REREHRNRFEMEBEA T HED
by

ER—AF, ZE DR ZRBEA MR- E RS RNF A (P
R—AFRHEIE) Mg, BEATHE— TR (BEFRNZFR) EHE—1FH ok
RIS T, SR IREIR XA BT B TR IR .

char* duplicate_chars(const char* p)

{

/) HEREBHAEDR, DEENZFHREER
gize_t length = strlen(p) + 1;
char* result = new char{lengthl;
/7 ELEIBEE AL A A7 I R [ 1R B TR AR
copy(p, p + length, result);
return result;

}

Gz —TF, 7€ §10.2 FIAIBEL, strlen K HUR Bl —AEF R RIBA T HFRFNE
ERESANREOTA T FZHTE. EREL, BAVE sulen BEREM 1 EHFT A
BEENAAD, REBFHENLATE. EhEERENRE, RAITTLUR copy KIL p EMIIEK
2 7P [ SR BB result 181 MIFT AR ZRF £ B4 length RonHBA KEHBRHY
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MEREFR, LR copy ¥ UALATUIR TR THE.

10.7 N
Tkt 2 R SRAFIC R S s ik AOBEAL U7 11 5 AK8% . Bl
p=&s f§ p 381 s.
*p =52 X p RS HHE— MBI ERS p HEAXNER.

vector<string> (*sp)(const string&) = split;
& sp & S —M R split 3R EH R BUIRET

int nums[100];

2 nums £ X E—NRE 100 MER TR .
int* bn = nums;
3 bn & X —A 18 A nums A B ITE TR .

int* en = nums + 100;

1 en 5E X IR A nums FEEHHAR S — N n R BHEAIIRE .

FRECATLASE I — A XIS, AT LR E B S UE A TR, BEER — PR =
—AMgEHER AR, ERME R AR R RE.

BUAR C++ BHINBBEEXDMIAR, BRISNRBRE . C++IBRARKMER AR
BB Y BN . N FRERER T FRERNFRAEE. X BARTINE
SCRARIB IR S E AR TR AN a MEKN—ANES n, FAH aln]5*@a + &
MR a B—ANEE o M TENBE, BAXHEa,+n)RET a FHFTHETER.

— AN T LATE R B IR AT IR AL -

string days[l={"Mon", "Tues', "Wed', "Thu", "Fri", "Sat", "Sun'};

HEAATRT R IR R VIAL K T RN S A A days BIK/D.

%S (main BB VUHEEATENSHE., B 25 —DER (o) &, ZHE
HHE -ASHTHEET EONEREAE, B-ANSEHABR chart*, FHERMRH AT E X T
HIFE:

char* argvl(l]:;

ERE char* BEM K, FibXFEERESHFIR P RN A R ETEN.

WA/ :
cerr R W AEAG .
clog PREEIRA, TEATRAERR. SHEASEMF.

ifstream(cp) MM, SCHERBIIE XK char* cp. CHF istream #R1E.
ofstream(cp) I, X4 LFE X char* cp. I ostream #1E
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N/ U TR AE Sk U <ifstream>H g 5 Yo

M7 ra:

new T H— T REFIN RN, SHBTRAVIRN, RE—A8m 5
X R BITRE .

new T(args) F—A T BN ROERNTE. B args 2804 Htirwskie, &E—4D
feHZF RN R ITRE .

delete p WIBRIEET p TR M RHBREZNT R (vp) SHMATEM. BERixiRE

BEA—ANHESFRANFHINTR.
new T[n] h—NEA n MU RN S BN EE IR A TERRIARISG AL, S8
FITTERA TR, BE—AMEEEHE TERIRE.
delete[] p MIBR RS p 510 MO P AT S BRI A & N AR et p 420
e — S ERAFNHANE TE.
3}l
10-0 &iF. BTFRRAENHE.
10-1 EE § 9.6 FI¥EERSETF, EXERFERES.
10-2 EE §8.1.1 (] median B3, {2 o7 LUR MBS C++ AW RIBAR A R .
ZERBERTT AR ANTEMERBBHES.
10-3 E—ANRREFRIFRIA 1 median R¥. F{RAH median RN A SHEER
W RITEE RSB IUT .
10-4 B —ARAEZ A — AT LLFFAE strings BIEER -
10-5 4 FTR) String_list BE— XUk .
10-6 JTH®K FEKE, EF split B RMA T String list K.
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& SR B R R

EFIEER, BRINFEITEXFHRUFBEERNOBELREE. BRENRESH Sudent_info
FKEHERENRZAE, EABRMTEFIELEST Student_info X RFATRH . WA KR X
NEMN Mt 4. EFERRINTUEER, REF I BIHTHIRGERBHTIEEZ M) KK
Y& FRE B AT AKX B IR 24T R AT 15 8. AP S RAVRBIRT KR, T EMBEE—
NREPBRIENAR, HELFRETRNOEIEMEH IR

BABATERTE S ¥ 282K, BT AR B RINEQIR — N RUT M BRI INERA]
ST BRI SEB — AR EAE . O TikEE RORE T ERThR B RER, BAIFTIRHERISLI
BRBHEALT . FAXRRREESRRBRSHERAE, 3 TERSFERERENFR, &
IHEES KM Vec. BABRINBIEEETERNBAEDMFRN Vec KRT R BAEFMER
Rt b, (BRINREE — L B AR R BB TR AR TR ER . FHRIHER
ERRNRBE R, BEREEWTEHEET ZH. REMMERRE.

11.1 Vec %

FEFIRRIE—ANRIEHE, —BoRRE AT E AR BERMUT 2R KO . [EFHE &
D —#igRRMA—TENERAENBSHBRNEHOIERREH ARNEF. BRRIE
Vec 28 P R E TR SHRHERE TR R BRAERINDIRE, THERERIIAGIRE L EH R X
I — AT I 4

// WgE—A vector
vector<Student_info> vs; /1 —ANEM vector
vector<doubles v(100); // —AF 100 MIGEM vector

/7 3B vector FHAKIRRN AT
vector<Student_info>::const_iterator b, e;
vector<Student_info>::size_type i = 0;

/) Fl size MBERIMEEE vector PHTTE
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for (i = 0; 1 != vs.size(); ++1)

cout << vs[i].name();

/7 BERRE—PLENERBESHRARE MR EBNTENERS

b = vs.begin(); e = vs.end();

MR, _EEAF A RERE R BRI BT FrHES vector IR — /MBS ThREM E, (B E T L
RMIX—/PEIHIThEE, BATTUEMBHTLHMAE (vector) B AhEE R EHEZFT.

11.2 S2IR Vec 3

—EHEAE T BEE Vec KT ELIPBRIER, BRAT BRHEBBHIMEIFASH Vec 2K

BATRE LS — M BURAE, KR —AMRIFHIRE . BATFEILA A Vec ZRIT LR
FIRBMBEARR . £ §8.1.1 THAMATRHEMERETIRFEERTE, ERERNET
— MR R, HAAAEAR A AR RIRE A TLRARA . RO, BAThaT LiE X —
AR, RIERBR U SHAZ MR IR E R —RFIR RIS BATUE B S AT X
PR, U0 vector. list 1 map .

BT SOBAR R BB, BATRE X —MERE, R, ZNRRMRIR, BT
EREX TR ERBNFERESH.

template <class T> class Vec{

public:

3=
private:
// SR

bi

EEEAREES Vec B—MREBE—NRESH T MERE. BHARKEN—H, BIR
K AT 4 A SE (public) 5 (private) B4, AT 4 RARTHREOMIIE D .

THEXL B BR, ROTEMELSA AR ? RAITREFELT HRERAF Vec WK
&, FTURNDAEIELE Vec RENFHEET TR, BR, —MINEURANSE
SERIBAA RGN Vec FHITTE

HABATETE Vec TRFFH XX MEA KL BB ? FAEXAHKFELI begin. end
0 size SRBAITHAE, BT Vec FEMRFETEM, RKTEFBHMHRIE U R TRINEF.
Tt X =ZA AR A BB FHRER, FARM T UM AERB N BIREE BB =K,
e, BATRE RFFHARE TR R TRNILIRE, RETEHBAERADKR. ZRK
R G510 KRB T B FR:
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Vec

data — Vec MWHRKTE

2, BATTLIE Vec B#H—PHFMT:

template <class T> class Vec({
public:
// &0
private:
T* data; /7 Vec FRIETLE
T* limit; // Vec PRIRITLE

}i

EAKE U Vec B—MERKE, ©RH—NRUSY. EREXNESEF, BATHA
FTHRHT. R TREORE, RESSHAAPEER—A Vec KNIHRRHEHSERNE
T. BlI=BRAIE

Vec<ints> v;

BIRHE, ZE NS EREERTHL— Vec KHEERAE, EZREE, AR T Bk
A% int. SiERARMAREIEAS T HRAR LSRR ME int KEF). FHik, BERE data 55 limit
HMAEHTRIVBTRESE T, SIREREEBRET Vec Lhri BRI RAIHKEL,

HHRBAHE A Vec BIE XL ABHETR. —BRIMNRERMNBE D
Vec<int>, 4 data 5 limit BIERMETRT: ENIE Vec KX —EH PR in*HKR. K
i, tRBRAVEA Vec<string>, HIFBHAER Vec FIB—MAREKILES, XEHME T #HHE
ek string, AR, data 5 limit BIBEERRIAR AL string* .

11.21 AGHR

B0 RATE R WA E A BAAE ( §10.62), FTLARAIATRER B new T[nlh Vec 77 ACE
id, HPn RRAEARSEAFKNSEE . BRERE, new T AMUSRAFZH, &
S5BAT T MIMIE R BOR A T RTINS . WRBRAITHAEA new Tinl, HMaLB#H2
—AER: RAE T BERINOHIE RSN A 8018 — 4 Vec<T>. TIARAER] M BABAHTXH
PR B BRATES fK RO AR R I B2, BRI ELE Vec K BEF XA
B

FERHUPIRM T — AN WEAEE, ERESRNTERE T EARRIERE. WRARXA
HKTT LA AR new F delete, BERETTLLFA R RAMER . BEITIXNRBATAT UL H 7 57BL 2]
KA A (raw memory), RRJE GEIL—MERKIFE) ERA WFEFEBRR.
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BINBEBREBRIBABAE —ELHRERARNEERNT, RBLHERRBIREH
W RAEREXLRBCEFE, BRITBATIIRER Vec K. BRI EE, a7k
I ENRITHRREREENT#H BAELRENNE, BIKEZEECEIRMT 4.

XL ) 50 Rl 3 R B BRATIE S private SERH A H—F 5. EMNEINIRAFEFTENR
BRHATAFEIMEERBAT, URVIIEHFMERRIELE Vec FHITTE. B, XEREGE
B4t data 5 limit. R RXENFEBRET LA X LR B BEBR FHE. Vec FH public
A5 oK B H Sl iR B data 55 limit, {BRABERE AT,

B—ANAF R R T B A R (i — TR Vee M HR——X M FENE data
A limit 9D, Vec AFBILIAMSPIE - EERINFEHERBORMBIX . XHEIE I
BATAT LK TR B F A4 — 3B i UK s PR B O, 5 — - R b B SE IR A .

7E 11.5 758 203 TWRAT & EBLE LRI el B AT S T R K (utility function).

11.2.2 SR

BAVEE, 7E Vec KPRMNFEENHMIERE:

Vec<student_info> vs; // BRINKHBEERK

Vec<double> vs(100); /! AR SBEHE R

PRAER ) B RE R — MR B EFMMERE, BT — N RADASY, W E - MIHE
K2, AkERRPHTESBNHLRZER - M. IMEREERHF PRS2
MG RET0RU, TERIMNESASRELRIE=HERE.

FrEHE R AR — MR ER, REREN R ERBYIHIL. ST Vec THIXNER,
RATEX data 5 limit FHATHIEAL . KBS Vec PRI TR ANFZMHEENE—MIH
B. ZERAEEREF, RITEIE—NZH Vee, IUATESEREMZH. SHTFH K
NBYRHERYE, RENZSEEEREONRSRENFZE. MRAPES WS HE
FIOHERAE TAIAE, BAT LU EX 2B T ZEKTR R EVSRE. MRS s
—AKNBE, BABITEER T WRAERECRRETRNWISGE. RE, RIITEHRE
AU, IBAEEERY, WREST data 5 limit FTVIHBAURAXKAES B, REVES
BRAE R HST I -

template<class T> class Vec {

public:

vVec() { create(); }
explicit Vec(size_type n, const T& val=T{()) { create(n,val);}
/7 FAbREED
private:
T* data;
T* limit;
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RN R AT EMSE, CEHAES Vec BN (BRERBREMTE), XL
3T 8 create B A BRI ILIME, create MBI R BN DA ELRE RILLAK BBz —. A
H create RMBGREIJS, data 5 limit K{EARA R B RE.

S —AHERBTRIVAE—AFHXEF explicit, TEXT BT —MEEKMHEHA.
Bk, BAMTEMEIMERREMEHATE. FEINEEH-ARANER (§7.3) #
HEZASE. FHXAMERBEE EEXTHMERE, —MEA size_t RUKZRRALE
2%, B—ANAIHEANEH— size_t KEE— const TR REHZ R . EFHFFLE
FATER I — AN KD —AMESEFA S BN create ¥, create R § 115 5, WE
BTN n A T RBEHON RS AFEERE, FH val RREEIIHGEME. BRIOIKETHE
AVFAT LI P BRMIR GO A IAE, BATUE T BSRARE R ECRE BRI ME,
EEIHATE § 9.5 TR EVIHHE EL AL T . ' )

BRZE LR A% explicit S FVESE— 5 THE. XAREF RIEEE XH— S HHHIE R
HIRHE A B, R A B — AN RIS R BOR explicit B, FBAGFRRGAEAF B MY
wREEASRAE, BURAEA.

Vec<ints> vi(100); // IEM, BRMEH vec MR, U—4 int XBKRESH

Vec<int> vi = 100; // #i8: BRHMAM vec MMERH (§11.3.3)

// HBEEHE vi

TR R, HEREARSERERMAR, XeHE explict HEAEREXREE,
WRATHIE S 122 ST XETE. BREAE FENSTHHRERLk, B8 TR
TF SRR BB, RATEX BT £ 75 X A 3 2R B explicit B

11.2.3 ERENX

AR HESRAR RO R ), TRATEIRGLA /A E A RO RLB AR, X T AR SE I KM R 44
A, IR, RATUANER (const) 53EHE (nonconst) KA VRBATARER
Vec BIA/MOKEIRERRIE X (typedef) .

TERFHEI AR BRE X T 5 — 44 4 value_type IS, XR8P F MM SRR
5 — AN S . BRI RAT THE, FIEEAE Vec KA push_back ¥, FIH %k
¥, BRI LAZIAS RN T Vec W% . MBRBAIMEXT value_type, HAMBATLLA
back_inserter (iX i push_back 5 value_type FEREIHRE) KAER—ME Vec K/MEHATHHIE
RET.

s S RT M — o AE TR B A T S A KR, BAVANIE, BB RIXHE
g, CHEREMABPOARNE, FHRE-HRBNSENRE. BFERBFHEEA
s VA B, RITKREE —MER—AESEFIRNE, £ L RINSICCERE—FR
FURIY A, AT AR RN ARNER—MERFIRP T W RIREE. IXFPREERB—E
AEFRFEP AT AR, FATUA—+BSERFREBARPPHT MR XFE
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RABVAR B & XHIHRA,

B BATH — A DR B 4% Ve 7T, BTCIT] CLGE @ IREEA Vec R KAY, BY
B ARHE 15 BT data B4 . 7F § 10.1 RAVET, 84 SR WBEVLFRUE B BAE.
B — AN RS AR R, o] Rt T2 RPN AABRELE, X 5iRHER R
KRB

I AHABKIHREEAREVR? value_type IR BRUIR T. FARKR Vec HIR/PHIER
RAAR? FERTHENWLDL, size_t TREBK, BOTUETEM—MRAREATEN.
B SR FA B4 e 75 Vee BITCE, RATIET UAHH size_t 4B Vec:size_type HIFERIREY . BL7E, Vec
KU B TR

template <class T> class Vec {

public:
typedef T* iterator; /7 BrimEsa
typedef const T* const_iterator; /7 FhEs
typedef size_t size_type: /1 FmEs
typedef T value_type; /7 FhnEss
vec(){ create(}); }
explicit Vec(size_type n, const T& val=T(})) { create(n,val); }
/1 HARREED

private:
iterator data; /7 BEEES
iterator limit; /1 B

}:

BT IMASER typedef, RATEARTHERT HMRE, EXTHEARENEZT (E
typedef FEAHIRE X WRMERFERBERATIEM, 55t WRESFRERT RN RS
B, Hitutor e asitiRERSEN.

11.24 F|3IS5K/N

F AT CLE size BBERE—A Vec KM BEH LN TR, HARTIBIETLUHE Ve
FRMER — TR B,

for (i = 0; i != vs.size(); ++1i)
cout << vs{i].name();

M A AT LA ATE, size REUBAR Vec KM—NRABY, FHIPRNIEEE XN
Vec 24FF “)” BERINE Y. size RY R ERHERSY, REI—1 Vec:size_type
HEIH, BT Vec FITEANY. 158 XRIBEHZM, RIRKBTH— TEREEF
R TR .

BN ERBEFRES 2 YR — A AR R A LR BAER TR,
#HIA S, HiREREBERA,



X EBERAL 203

EH N EBEAN, BEEEZHEMFBRAEXRET operator JFHl. LMY, EXEREFH
operator [JFIFER..

BEANMHE (BR—AN—UEBEFER— N — BB LRE T ZRREHRL
OASE . MBREBERFE—TREAAR—THRA, BLAREHSBEN RS ESHEANRESR—
HE. B S8 —ERERER: E2NSE—wREGRER. MREBEEFE XH—K
REH, BLAENARESVMERARBZEERINR. TR, RABERRHICRRKEHE
R BELWH—NBH.

— U, BERRBEETTURRRRE, BATLLRIERARE. BRRIEHFLHAR
AR BRSPS H vsHIXENFRERE, KiFA vs SRMEEFRE, HMERiFAS
. ‘

BAVEE, BERE—NERME, EULHEEKUHRRRFEFRD Vec KRR A&
JE—ATE, EAMLEEER Vec::size_type. T FRHUMBRRERSIEHFERFIFBFE.

NERHMSIRIGEAR, AT TSR, ROTBRE—ANER Vec FHITTRMSIH. BA
XRERDME AR R E T e, RREERTERE—RTE. REERNFIETATE
BI&BIRM vs iEBEE, ERMBRAAFREESIRERELT. RNE, LRI Vec
K FWTF:

template <class T> class Vec {
public:
typedef T* iterator;
typedef const T* cosnt_iterator:
typedef size_t size_type;
typedef T value_type;
Vec() { create(); }
explicit Vec(size_type n, const T& val=T()) {create(n,val);}
/7 FHERE: KDSES!
size_type size() const {return limit - data;}
T& operator[](size_type i) {return datalil;}
const T& operator{] (size_type i) const {return datalil;}
private:
iterator data;
iterator limit;

bi

size BN KA B ML IR IR, B3 Vec BEMNZTHTENR. £§1014 8L
P AR ARRAE B — A pirdiff_t KBHME, RARHE MR EE (CUTRAED. BN
Vec K1 size FMPRERE Vec KAIXI A5, FTUATEMIE size 530 const AR

BOIEEAERE P I ERNTES B HFREZTEN—5 A8 NE RS
FIRATATME B Vec KBS 8 P BTSSR . RATAT LB BN TRBITEHRME, XBERER
TEESH Vec XHFMRE: —MRATHE (const) Vec X%, H—MTRATHEER
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(nonconst) Vec Xf%. L&, const iKAIRE —AF8M const KI5, XFMEN T HRAF
HEEHESIRE Vec FEHE, TIARKMECHE. BRAVRE—AFIHMARREB—AME, MR
RUNEN T S mBR RS ERREEEMEXT XN EERRRE R
H T BRLARPINFRBRNIFEHITEH, BREBELIRER SR X RETEE.

BAVER S RFBEAARITES, X—AFERSARYT, BAE LEZEANNSEIIE
REE—RN; CINSBERE A size_type KHHTR. BR, XPHE—PHRARE,
ARBXEEEAERY, HALAHF - MERNSHEECHERNR. BARENNRURET R,
HATRAREE, FTUBRNATUANEEAFRITESR.

11.2.5 RONK(LISEVRIE

TR — T REREABAEANRE . RATELHN begin 5 end HE, 2HHRE—AE
BITE Vec B LR RATLRE ML RITENE.

template <class T> class Vec{
public:
typedef T* iterator;
typedef const T* cosnt_iterator:
typedef size_t size_type;
typedef T value_type:
vVec() { create(); }
explicit Vec{size_type n, const T& val=T()) {create(n,val);}
T& operator[](size_type 1) {return datali];}
const T& operator([] (size_type i) const {return datalil;}
size_type size() const {return limit - data;}

/7 %R a4 2% i bR 4

iterator begin{) { return data; } /7 B

const_iterator begin() const { return data; } // Fif#L

iterator end() { return limit; } /7 BrigERsy

const_iterator end() const { return limit; } // ¥EEL
private:

iterator data;
iterator limit;
}i
RAVEHIRBT begin 5 end RIMFEANEBIRAE, WBIE Vec RTRFRIHRHAR M
BRA . 7% B A R E — 4 const_iterator KR, 7EZARAT A RAp@IT R B A AR
BRI A RE AT
F, Vec KMHEEHELTVIENE, FIRAERELFLT. Lk, MABE
ISP push_back F clear ZHRIEHIIE, RAVRATUELXBHFTHHRFTH Vec KH T
R B2 B R ABAKIN, RATH Vec KE—BXRMERT X LEMBRREH —EEE.
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11.3 EH=H

FEAEHNAFYEY, REEETTSEIIEN SR "l R B MBI RN
%o RITESNRT WAGENS, EEEHRIMNSBEEH. REURERE, 2644
BB RE. BRIVESER, WRRITSRT € X ERE, BaAmEFSHSELEN IR
TTEREN. BIHERX LA R R ERRAPTER . HAEIL T, XEIARIETTRE
SSBELHPHGER, HEFELNHER. '

C++RHE— T UL P RIBE XX ST LB RIS BIE 3 2 ERRES . S5,
IEHafd AX SR THEA ANBEREEREE.

11.3.1 SHIGERH

FEIXAMTFE— A ROEE A SBABS R, 50 AR AR R E — A3
%, XBEEN N RBATRN R HERE:
vector<int> vi;

double d;
4 = median(vi); /7 B vi BN S HIERE median B

string line;
vector<string> words = split(line); // 3B split RMAIREEBE words

K, BATHTT BRI SRBA S SR, A B HE RS

vector<Student_info> vs;
vector<Student_info> v2 = vs; /7 ¥ vs BEHIB v2

EHRBRITRBRMES, ZH—%AH copy constructor (EHIMIERYO HIFFER
BRI R BOHRAT . A B R — R, BRI R S R 5288 R M — R R A
B B EREE A OEENRRER SR, DR — DTSR, FTURHEERER
HASE, USHEHRASAEHAINRE. BARNMEXT ZHFHROBR, BE-E
RS M, PO SSEE T FAANRE T HE. 1, BTEHNEASHERNR
W, B ERMERBNSEERT SRS ARE.

template <class T> class Vec{

public:
Vec (const Vec& v); // B G R

/1 FAE S SRIEAR
I
#E T SIS RECUS, BATTUBBREIIXAN RESHT R A%, —HRHE, &
B RR SN —A DN ST S G R R BN R R EE R
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ZFENTREIS, RAEREER, REBREFDMUNEGEETROANE, ET RN 3
7T —SHARKBRAE. THH-PHRBE—TRXAE. 7E Vec RPHRHEE R NHETE,
WRBRANEHRZXRMRAHE, BAEEHEONEE BB SR ENFET IR
o Bl v B—A Vec RBIIX S, AR v RHIE v2, WRRERHFRE, BARA
HRETEIREGR:

v v
data — BRITE — data

BR, dHPEE— DR OEECEOASFSERE A — IR EE. WRER, W
Bt vOIE— A FiE, 4 v2O0IMEEERET . ZEERRITEENSGRG?

BAE R AR — 3, BATERB BN [ BA TR MACERZA R ER. EHZ
—TF7# §4.1.1 FHITHTR, ERERNRBIESBERBAINRIENSHEELS
median F¥Y, XPMEN T ERBERBNEHTRIHT EMAMUNERHEKTEHE.
55 1 1 BTN BT LU RTE median BB BMA B A EWRBSM BN RE. X4FE
¥, L HBTERBERY, SREAARNR, median REA KRR S L RS
B2 X BRI S HARLER —RAF. FEL, AROTF OIS HBLHA
AN, MEPEF—DEHFERBERA SN A 4T 2.

v v2

data — BRLE data| — ABRTE
limit ::ztg\\\h~‘———‘///j limit '——K\\\j
B, FERNN Vec Kb BT BN, WNZITREF N FZ R FEENRHNEFE

SEEBHAARE. BAE—H, BRIVABRELEH TXHNRY, SRR URTUESR
I B 2 S P B R 3L

template <class T> class Vec{

public:
Vec (const Vec& v) { create(v.begin(),v.end());}

/7 FabEsr SamAER
}:

TEATH I B BB RAIR I, BER LB create MBI T —MRAE

RAEX
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TRERE TSNS (WA, TAXNXH M ZIRAKTEET T ¥,
11.32 WBESER

FE— AR E X DRV R RS B BT A A% AE, B, EEEXFE
DHRRMAE (assignment) FIRAMERE, —PRPTLLE L ARPRESHESF (IR E
BEARKSEHTER), HPU—MERRBRNERT| BEISHEIRAELREEH®: B
ENTHER—NEEXRE IR BAZT— N ARNEE ) HKEE. REERE
XA AE XL AFIRRAH “operator=" ¥, {HRBRA]—RIELXARFBREIRAAE D R
#, ey “REBER. BEFIBEF—H, RESEFELAREEN—IERARK.
BB RSEAF, RESERFLIE —MREME, FRUENHEX—MERIERR. 4T 5
C++ AW HBREE R, BIANLEREIAZREHRNTIE:

template <class T> class Vec{
public:
Vec& operator=(const Vec&);

/7 FAE 4 SRTHAER

Y

REERES R SIHEREARR, BRERSRE—ACEFENE GEEMAEMKINS B
%, RERZU—AFNME GZERFLAMBNS). TEFTEEN, RAIEIE —AFHIXT
%, FIURBESN —/ CERFEENN RITHERERE . FdREREESHELEHETLRE
B HE AT ENERE ST X, X— K 5EHIMEREAR. IR R R E#TE S
3 1 I R RE B . TEEAT R R R, EMREEFL BRI R ERNESN TRETK
-k

EERRBZEE —ANEFEMULE, FRLBRBENE. FrHEHA PRIt
—ARRE A, TEARIEDZ, CHRABARBRENETSEER.

template <class T>
Vec<T>& Vec«T>::operator=(const Vec& rhs)
{
// HETRE#T HRBMA
if (&rhs != this) {
/1 MR HERFE R BB A
uncreate();
/1 WERESITEBZN
create(rhs.begin(), rhs.end());
}
return *this;

}
ERANBHPBRAFAF RS, TERMNEH SRR
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B NERERIER T 0k 30 RS 7 5 SC— AR B 5 BR BB 3E ¥s  0 AR —
MER, BATEHAE—FERES FRFRBMNER MR, FHD FAHERNESHE. &8
Bl X BRI SGREIRA T, FARRE Vec<T>&. MHAELXME GREIREIMER,
S IR Vec&KR!, AREBR#AEIIRERA LK. EAEBERHFHEE
W, C++ AVFBRATZRS I BARB AR, LR, FABKRSHERRAN, IUAFER
RE<T>. ML, BATDMFBERIRERE, FTUEELERN#T BT HERS
. Kk, FEAEZR Vec<T>:operator=, MABERIE R Vec:operator=. Ak, —HIERIH
REBRIMEXR A Vec<T>HE MM RA R, FHMARTEERFHXANEET . BEit,
HSHFIRFPRITESEE K const Vec&k B, TUA L F X const Vec<T>&XFEIE 4.

EARFHERE T H—FHIREIE: this. this REFEIRERRRENBAER, R
RIG A RBERENN R AIRE. B0, #F Vec:operator=RR¥E, this FIKER Vec*, XERH
4 operator=BR ¥ %K Vec 1—AELF KB, BT this RFFR—A Vec KRB HFRE. W T
—ATICERE, BIINBEERIESE, this RRERARER. Bk, RITEFEERNZRE
S HME this RET, MEFEX B if AIETRERA return B B HIFE .

ATV this KR EEREREN LD ESLELINBREREE —MNR, mRRERE—
%, WMACHIRILHR—Meht. ERTH § 10.1.1 P3RB|E, &rhs £— MK ths KFRE.
this F841#5 M A2 3 VE 80, BUERANTE T i &rhs 5 this 4R BN A KR T B RBE. R
REBRVEN AN S ANIE R E—AN R, BARXMRERLR EREPITERE, BFEE
B 3 return iEA). MREKANERAKNSR, BLARTFEEBRBXNR S AKIBRAFRM,
RIEIEFES PR Z P EN TR, B RERENABTEH BT RN R ER R 2R,
BFEESHH— AL R uncreate, RATERTRMBR Vec FHITE, BRHELANAES
. —B YA T uncreate &, =T ERMMELUE, BATLMER create FRBURIEA BAEHH
A ZE BB ~

B8 ER R E A RER S HRERRTER— M SORAE 5 R ERIE O, EH
WA XA S AN FREBREREXEEN. I THPHEEN, BITREE—T, WRNAR
ARFE R 2 EUX N AW S BB 2B R . ZEANE, BF S <EM uncreate R, BXE
BB RE TENGFRRE SARAE. 28, REGRERRRE—INER, Bk
e B R RS XA 0 B8 B A B VE BN T R A ZE R e U BT I B T R, AR
LR —IH KA R RERN RO NFE EKEE, BIIDLEARERTREE Rt
BT . X create RELAEE H rhs KT EN, RETELE LCEEMNER, KAFROHE
i EIE e

BR—BRBEA TRINFET N EERANRE B BRBAERE R, sERAEX BT —
B, (EXHARMBE—HE, MHBRREBEEAER THRRFNTE. A, FRM—H
FHEHAEE, BREENARERBAET BRBEKNED.

BIEEE AN EBZALR retum E4), B this FESIH, UHBHTHAKXNS. RE
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REI—MZNRIGIH . FARRE—ANRKGIH, ERPORELE, 51HERKNRIR
e WRE A5 HREIS —ANRIREX SRR AE: 8051 H 2RI X S 5 B0R [ it
LY, SRS ERERERFIRES, RITREI—MERREXEREL
B —ASIRER, BN R AR AR TRERE, (RIE T 7R H0R B EHR A BHER .

11.3.3 WEREBL

BREFRAT, BRERMAE STBLRENR IR CorBF ST RN ERER
BEEE, HPAECES, ROFWEBENEN, FUERER—BRULROEIHEL.
TS “= BEAT CAFRRHILA L AT LR R — J SR AT A AR — O . 748
Fi “=” H—AVERB—MIGERNEIE, BFORR TR, TERERERT,
R operator=RLEMMER Y. BHANIMEE BABERENNXA, USRERNE
SUAE

BRI SAIA AT EE MR A B Coperator=R%0 S RME— A RRIME: TIRIHH
M85 Bl . BUTME T, VIR AL AIEAE — IR SO AN E — MR, 7 T E
B R & R AL

o I — AR

DR =T (CNBYSGEES - Cala s

@ B S [ o £ P B MO L O 1

o ZEHIEVIRA LAY 1§

W R AR =S H R IR 2R . BI:

string url_ch = "~,/?2:@=&$-_.+!*"(),"; // Yidhik
string spaces(url_ch.size(),' '); /7 ¥R
string v; /7 ¥k
y = url_ch; // B

HEE—ATRAEPPERT AR, FTURF BN Z RETYSEL, Hit, &
fFERER A HVIIEE. BRAEEN

string url_ch = "~,/?2:@=&$-_.+1*"(),";

HE AN Z R E B~/ @=&S-_+!*'(),"If] const char*H 18 F|—A4 string X%, K
B, GiESEHAN string A% const char* S HIMIE R . XMERE T UEEH 17/
BB KM urlch TR, BTUEA—ANFEHEFRRME - MRELFHRNZER, R
JEE VA copy MIX% R BORIT url_ch I RLRIA B e R B — NS4

A BEREE TYIBKN S —ME R REXPEBS HHEREN - L2
. GERRESENEESRERRERA-NIRSENHERS. B SHEFRE
spaces BB EH IANEH: E-ANSHEVFRHZR spaces KB NFRRIAFH. GR
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18 spaces X B E X5 url_ch FEHHAKFRNE HE—NFEFBR TR string 28U
TR,

BEATREHRLUERAS T B HARIAERBRER TN sting B R y.
BERMEIREARTE—NEESY. Lhl, CERERXPFEH =88/, HUXE—
ARV, XA R R VEES D string 2800 (B ¥4 BR Bk 52 AU .

FRE— AP FEREESBULREE. fia, iR words TEEFFHIHBNFRS,
WA §6.1.1 AT split BH:

vector‘istring> split{const string&); // ER¥HER
vector<string> v; /7 ¥
v = split(words); // TE split MIBRBNDAYIEEN words

/7 FEH ORISR & [BIHE #E 1T H]46 1
/7 XAEEERES TR v

split R BIRE B, FNEHEHT —MEEREDRBAEEEIRE . —4 R HER E K
KRB AR EEBATIRE 5 R B8 E: 25, BITEHBERYE, HEIMTER—
GRS R, MG REOT ZIE R RITYISRN: B8, SITRESEFRY, BX M
TR AERS CBRER

VIR SRR X R B EER, BARP—MRERPITI R SFES — MRS
AT, —HBREFHEXKN, HEIR:

® S RBIR A RIERIVIA L ER1E .

® operator=/i 7 B ${ R #HIRE B 1E

11.3.4 IR

A AR R 7 — PR AVE R LA Vec Xt M BR B 4 2 38 Y i M A 4 TR . —ME
JER T R B B B XY R 7E T A ARV R DAAM I B A B SR T — B BN AR IR R
W R FERANER delete KM T ASBMER. B, RATDKEF §6.1.1 [ split BE:

vector<strings> split(const string& str)

{

vector<strings> ret;

/¥ str ABEBRRRIRERE, FRX SRR EE rec XRYP

return ret;

}

WA split RECREIRT, AR ret 8B T HAFGE, BEMER.

RS SRR, RAVESP RS — A RBEMR R AT — 2 AR
Ve, EHEREPEXT AR —ANE, RO, KFH— AR5 R
destructor (ATHIERB), BT R E XA MR ZAH — MRS Lh]. kRPN R 2 —AEX
B4 ZRTIM—RRERTR (~). FHHREAHEASYE, WHEHREHE.
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P R BOAE S5 R AT — D RBMBR B — VAR T X — KPR T —RIEKE
BRORR, HIIERAERE R AN R AT NERIRE.

template <class T» class Vec{

public:

~Vec () { uncreate(); }

/7 BE

}i

StF Vec KA %, BITEMERET ARSI T WA, Bl OAFENTHRECHBBXA
o XA TR T ERMERMAE TR ERAERERNAANTE. FRERBTE, RIML
AT LAZE A o 3 e R PR A (50 ) R 5k M B ke 3 o 9 T B R F R VR 28], BRI
HIEE —H .

11.35 RIABRIE

K, BER 4 T 5 9 Zrp g A Student_info K —#¥, R H B\ € X —1 copy
W, thRE ERME MR EEERFREERE & X — MR AR R
BRT SR, ST A AT IR R R B MR X KR R 0, B4 BT ARRTER? BRE,
FEHERNNRERE BRI UX e, TR ANANRERMNIRNEARRE, #*
TS BR A HERAE .

X L BRI ) B O 5 SUR— R B BB R R B —— A B R R i R e TN AR
PMHATE S REREEMR. MERREERELNXRLE, HarteiIsT s, BE
5ge 2 AN GRS RY, RESEFREESMTEREE. MRRAZERE Cr
EARERRE, BAEMEIETEHRERERE ENNERTERSRERE, XX
A B ZE MRS I A B BT AN TR, BE A BRB R IR B AR A ER R LA,
FETB T BT B SR — MR B RSB HGEIRH fR R xR G AAEE R,

HLZERATAT LAFEAE Student_info ZKEIBRINEER IMAHATINT . Hlin, KHIHAEREC Y
ABETEEHAITES). ik, SEBUE sting 55 vector FH R HIFIHE R EOR 4 A K H name 5
homework &5, B4b, EEEEHHIHKP BIFHEA double KA AL AR, midterm F final.

BEARE—AN M, 7€ §9.5 DRI, RIMEREAE —NRINNERE. WREPEE
AT AR, BAREREEIER—NRANTEFEMSRNMERE. X—8314%
R A s R ORI — R B B S R SRR T R, 3 E R R BB AT S a1 iR
ETFCERBATIRAVIEEL, AR B AR #AT RIS R BT OB RKEATEA
dadk, IR R B A R AT (E AT AE AL .

EARNNE, REFRGEAMEXTHAA—MERE (BEEWMERED, #F
S22 A BN R AR R 3. BRIARME RBER LA T RLFN: Hh—M
RBREARBANGERBE S . I ADRERR NIRRT, A TN~ EE R AT
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BRIABIEIL, BRREABIENRB BTN MG R . BT RNNZIFRR— RIFRIS%
R, SRICEAT-IREX-PRIGERY, BT hE X (GREBIESE 9 EhpT
A, HArblkaste X GRBRLES 4 FEEITBEIRE).

11.3.6 “={I—{&" N (rule of three)

EE—ANMEERR (MAFRED KRN R RIE RN EH R AEE. —Bokil, B
IWHERIES FRXFRERERN. mRTRRF e RERES S ILERE R R,
HRAFEBITR AR

LA Vec 2041, BRFERTRAVEA B NI THE R, BERFREFTRRE. Fam
BRI § 11.3.1 PEBMPBH, BUFRHERNASS Vec RERBENIRZ . BHAR—
A Ve BRI R EHIG T —A Vec BRI ZE, AP —BREBEZXH IR TEMAL, XHA
EAT — AR R BTHAT I BRAE AR 2% 55— X ST .

BAFHIERE T, RBATRE & XATHERE, MARATHRERBRM. X8R
W RS R B MRS, TR — R ASBRER R AN R S RN,
BAZERIBATEMRE: Vec KA R KW RIF A R IEIEA .

WMRBRATRBAAR M M RECRE EX AR R, R RS HE HI4
HRBEREZEREY, BAHRELEAEN . WRXHKIE, FURRED Ve
KRB RIEFE —RAFEZTE GRRRIIFE § 11.3.1 FHRHEHE . LHP—PXISPH
B UUE, STAR SRR BOR A 3E MR E R TR X BB R RER — 451 A
HEFBATRLHER.

TERIRE R T HAT T A RS N AR ERZRN I R B EFHE RIS BRI
B PR BE MR ECRB R, MRAXTE—MIHEY, BLAERILF —ERE
—ANEE 438 B B — NS B AR A R B X — A Bh A 2 B BRI KB S kAT B i
RERE—BEEEFHHIRAE, REUE—ANREBERE. BT EH T XBNRNE

—NEMH, RHEE
T::T() —ABJAMERYE, TRETER
T::~T() it R
T::T(const T&) HEHERE
T::0perator=(const T&) BEEE TR

—BRATE X T XK R R, RFBHSEQE N RBISRIOATR, FH— PR
SEIRHE, h— AR SRR, S MRS — AN SRR S R VR R AR L B 8 VR
KRR E T SRR A, FHEEHE. ERERANERBANRE, RiFHEE

BHMERE. HRERREZEFREAEEZ FXR+2%T, ENZEERT —4

“ZRL—4” BN (rule of three): MRARBE—MTHERE, BACRANTREFETE



AL ERERY 213

GRS —NREEE R G
1.4 ZNESHY Vec BN R

TEENFEHEREH, BAIUINRBIIE Vec KA RERNEEHH T A EIR
HER AR FARNTBEE Vec BEIX R IR push_back #1E, FTLLEHRR/PEEER.
1281, push_back BB &S BN M BRI Z K FHEIES—NFHTE, Xa—K,
I BERET S T — T ERIKAD.

BAERATHEER Vecs KA — push_back BE¥l, BN Vec KN R OEMFHALE,
CHSLLARMN R SNERE AN N TR BHETHORNEZRLGE, BATERXERA
FHREI ST R AR TE LE, - push_back IS ERWE —MHIHIRmTE. B,
W P AR L R push_back BREKIE, XRTERITHERSRIRGRER.

RTRRFELE, FHERERA—NERNTE: ARFIRREFEFEEZHINE.
REAFEBRNERAZ T AAEMSERNER, BIIATTURESEEZHNF. B, Tk
i, HE push_back P EKRBIEEZHNFLIE, BRAMLSAEFEARFRNZEE
BIERIRT . BT, WRBAIGIET —MEH 100 NMTER Vec KX R, REHE K
B push_bck Bi¥, XA REKHEEBAEMN 200 MTENNTFZR. ESERAFH 100 Mt
ERHHFHIEATHIT—EZNE, HFAETRUE—-NTEZEF ATV,

XA TERY, BNFESRE—TREZAPENTERTAT . BREFT—F, BIVDR
EREBHEAE R, B5UERRME, RETERDN “K” 88, — MmN
FIRETCRWRLRENEANLE, ERRIBABRITTUGRME—NTE: 55— IR RF
SEAFEZEARTE. Ll BRIER Vec KA ZH W T B :

Vec
data — il Ay -3 KA
avail —ﬁ\)
limit —

FiEHE, KA push_back FFHABSMK A FEHEH XEREEAEMKRETHR) 4F
BAEXEH KGR, EXFIBME, push_back REASRTSERK; CERERKN. B
BRI THEEL T BN NEEHERE: grow RBA unchecked_append BRI, THXH AR
ERFBERINFEENTFRE.

template <clagss T> class Vec{
public:
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void push_back(const T& val) {
if (avail == limit) /1R ER

grow() ;

unchecked_append (val); //¥HFEITEIMARIN S KN

}
private:

iterator data; / /40T, REHER Vvec HE—ANLE
iterator avail; /R mE R ERTEEER— N
iterator limit; /I BERRBE —ATRBLEEEN— N TE
/1 BMERBEO S TIFR

1.5 REHANEEE

FEFFEE Vec BHRHES 23N, RITAITEMLH Cr+NEM new BHEFE delete iBH
FrREHEANTE. FIMBEFEHRT new 5 delete BHAF, RIS HKHE Vec KERRKMER
FELRE, RAMRERERYEREERAST . WA C+RNER new BENEMAFL
TH: BRESRFHRNETE, XENFAFTIGL. Eh—1 K0 T HEEI T
B, TEEXRE T MBRIAGERE. XA TRIVENHFRERR KKK
x,

18 new B ERFE T B4 BRI % K RIETTHY . R BN VER new, BEAER T=TO
HIERECD—NREN T WD RSN TREHTYGRL. WRREA B SRHNE
ERFIEAL Ve KRB BT ENIE, LTI EERATRRVIBN——— KR new BEHATH,
BRI P RN BIERE Vec KBNS T RINRTH . EMREAR, BEBER
16 push_back B BPHTR BB AT, XA VA E N 4 BRAT SRR TR B A AR I A A K 22 )
kIKBE LW FEZEE, RAVEA B B E ARSI T IHATISN . X B Z R R e
AN SR RGH — AN TL K A5 R 4 28 push_back R¥UF A . TR A new SRABHS AT
ZE i, AERINEAEEMAXEHIMNIER, HE -GS ENETIIH L.

B TR B new 5 delete BEAREHAZUSS, BATETUMER C++FEIRITEL
FRERENAESEN - BICREBEAL, IERINTUMBEFE. BERO0EGRARM
HENNESTESENEE, BAEXAAENERIERAERERT, BELEEARNR
HBEEEEEP.

B, MR ENFEREMERNTE. —& THEHL LT 88 U R REE R AFERE
. FEN R T R LSRR, RERSRATRELEATS. XAFRTERE
B7EWT B LUS 3R AR R EAZ I . BA P A T RAR A B PR A — MR B A2 (], BT AR
RIS RS ERNEN TERSREESM. FEREEFTREIRIENAL. N
HEREN—BEAFEEANTFENFTERY, Cr+IRREEDRME T EBNFRITIRE,
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BERERREANGFEEENRY T —IME—HAFEEREOTWC. FHTE TSRS A/ E
AREER—BOMARESHENAER, NEEEIIRBREN—S, X8R
A3 B & M AR E R R N TR IR G T /R K3

fE<memory> 3k X IRAE T — 44 4 allocator<T>HI2K, BH LA Be —RI& FREF T
REOF SR MREIR NS, FHRE—AMR R RN RN TR TRE . XIS
SHRIBAERE, F AR HARRI AR MAEN SR, BLhF XS FRIIFRA ML
BRROXTSR . BREFERGE T — R R A IX P AR RIEATHISA L, R T BN R T iE—
AR S, TIRERBAFESE ., PRI allocator I8 FiX et i 2 FI KAF
TR RN BB L FR R H AR R 72 A At .

#£ allocator 257, BATRFT SRAINLIR B MAHRKIT A BNE, X — 50BN KRR
PR BN AH I BT FE R B R A

template<class T> class allocator {
public:

T* allocate(size_t);

void deallocate (T*,size_t);

void construct(T*,T);

void destroy (T*);

/-
b
void uninitialized_£fil1(T*,T*,const T&);
T* uninitialized_copy (T*,T*,T*);

allocate. A AMLFIR AR — BB E T R EHIABAIA LA TR, ©R UMY
KA RITE. BIEETHRENONE, BERXRNFIGARMEREIN T KE, &A1
AR —A T*AENERMSRBE . REVIHBALNNE, BRRXRNEFRR
Hal, XA IRAE A LFREINT S . deallocate A IR B HUU 2 FRBE BRI
WHIWE, CHEENSE. —A & allocate BBUREIMTRE: H—MRiIBEHERBNFR
Bk /. construct %5 Bk BUR FASKTE allocate B4 BCAE M RABWTAR 1L 9 A7 DX 4R L AT 4046
., ERBEAHIRTR, destroy AR EREUNFRMERIX NS . construct HEREHHMNZ
¥ — AR allocate RBUREIRITES: B— AR ARE B4 BB AR REIXT B 45 . destroy
RERAHEE, HREHSEAENRBTE.

FANEETE AR B BIA LB, AR uninitialized_copy 1 uninitialized_fill B
¥, XFEAF T allocate B4 AL A HEATHI4A4E . uninitialized_fill 2%/ R FERFIRFE —
AEERE . ERBOAASEHIG, BFANSKIeEHR K 7R Rt T R ARG LR =
ABEFTIEFT R A A . uninitialized_copy FREXA THENIERRUUTARAEE T copy REL
FH SRAE BT AN S BB A BT M I A X 18 P I E E BB E =S BERE g MK B i ATFR
d, 8 uninitialized_fill W¥—HE, CETBIRAFREABVRUTIR CEETE T
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PRSI, ERHEBRANERPETHSTR.

BHRAERER —, 5 T HXALHETRRMERFIFLONL. X—EF TR
F—AMERHBZIER R R —NAEN allocator 2. AT Vec<T>EPFH A EFHK
allocator 5, A1 Vec<T>HMA— allocator<T>J& 7 i ¥, THRRIEHMA T RN H 5
BERT. BidmAX AR RS, HEATERMERERE, B URE—FiRME R B’EK—
HEY. —HRBENNFEETE.

11.5.1 B/S8 Vec
BIGEMRE Vec KM BEAHFEERENSY, BREFHEN, REBMENT:

template <class T> class Vec {
public:
typedef T* iterator;
typedef const T* const_iterator;
typedef size_t size_type;
typedef T value_type;

Vec() { create(); }
explicit Vec(size_type n, const T& t=T()) { create(n,t); }

vVec {(const Vec& v) { create(v.begin(),v.end() ) ;}
Vecs operator=(const Vecs); //f1§11.3.2 HHENX
~Vec() { uncreate():; }

T& operator[] (size_type I) { return datalil; }
const T& operator(](size_type i) const { return datafil; }

void push_back(const T& t) {
if(avail == limit )
grow();
unchecked_append (t);
}

size_type size() const {return avail-data;}

iterator begin() {return data;}
const_iterator begin() const { return data; }

iterator end() { return avail; }
const_iterator end() const { return avail; }

private:
iterator data; //Vec FRIETE
iterator avail; //Vec PRAEBFE —ITTE
iterator limit; //HAEAFPRTEEE—ANTE
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/AR TR
allocator<Ts> alloc; /1 EENFEBRRRTR

/AR BB 5B R He X E BT RIMR L

void create();

void create(size_type,const T&);

void create(const_iterator,const_iterator);

/ /BB R R LR IFRIRC S R A A

void uncreate();

// 3Z¥¥ push_back KR
void grow();
void unchecked_append(const T&);
Yi
BL7ER T B W LIRS AT N B AR R R EEXERBIER, Fid T
HHLERENN THRERF+0E R, RERNE —MNABRN Vec KXR, IELRIHLER
R ULTF A &A
1. WRNBRPERIBTENE, data IWAXNRBEAKELE, TULHF.
2. data<tavail<climit.
3. 7¥[data,avail)X [8] & ) C EBATERAL -
4. TE[avail limit)X [A] i I ST R A S BT
XY KA AR, (class invariant) . ©5 § 2.3.2 PRV EIHF AT AR,
—HEET —AENNE, BRINBRERTEEAEREM. MRHELT MMM, AR
EPIA R R AR IX A&, AKX L KB ARAL .
R, KRHITEAERAREBAEITEX —FER. BATHERMEREZE data.
avail B limit f{E, TOXEEAH R R REHFA BB — Ko
BA1EKBE LA RIN create FEL, create BEFRASMARTE, FHIXHNERT
idaik, AR IEFHR Bigst. EFEHEAT, RO FHEBAFZRBATYEGEL, Pl
FEBAT T create M2 )5, limit 184 5 avail IREHALRAAEH, EHBRE —MEVILLETT
EEREEE — M EARAFNTE G217 TEH B AR — AR, R AT LR IERAEK:

template <class T> void Vec<T>::create()
{

data = avail = limit = 0;
}

template <class T> void Vec<T»>::create(size_type n,const T& val)

{
data=alloc.allocate(n);
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limit=avail=data+n;
uninitialized_£fill(data,limit,val);
}

template<class T>
void Vec<Ts>::create(const_iterator i,const_iterator j)
{
data=alloc.allocate(j-1);
limit=avail=uninitialized_copy(i,j.,data);
}

REALA S B IBAFRA M create BREBIUVER — MM Vec KRN FR, BRI ITIERRAE
feetiem Tt

NI NSRE - MESBHIEAN create REAIH KNS HIFESE—EXNHA
22, A allocator<T>2KM) allocate FX 5 B ¥4 & 5 K I P9 77 2 R AREAF 4R 2 3
BT KR8, Hil, alloc.allocate(n) R B2 MER n > T KB RKNFZE. allocate
B M0E Bl o E MMl , f5777E data 384 BB . AR allocate B ¥4 BL I WA BN ER1L,
BT ARRATT 625 uninitialized_fill BRI EHATHIIAMN, XA RBIEE =1 SHIR A3
S NAEHBNHE NS LIS AR ENIELHI P fF A . uninitialized_fill IREAASR)E
allocate AL N BB MG T BT LR, I X BT REBBPATRLK val fH.

create FB¥EE — A VA uninitialized_copy BRERAIEIL allocate BR¥5HCHI A 7
z3id], HAeEEE BFARAHMAL. uninitialized_copy REIEE—. B ANSEFIRMKIXE
A ME S B E = A S M A A R, 3RR E — AR R AT R AR N T R T RS T
—ANTERM R, XA HEEIER limit 55 avail FEEFEIRA .

uncreate %57 BT THES create BMIEIFAIR : BETIHES, MERZNR, 3
BB S AR AF:

template<class T> void Vec<T>::uncreate()
{
if (data) {
// (UMREME MR RBERKTR
iterator it=avail;
while(it!=data)
alloc.destroy(--it);

/ /iRl & R BT E R A
alloc.deallocate(data,limit-data);

}
/) BB UEY vec REKNB N

data=limit=avail=0;
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WR data AT, BABAPITEMBENE. WRER delete BERBHRAE, BRIVRAE
BHIWT data EAZ, BN delete tEFHE—NFIRET LRARSFEH RN . 5 delete SRR,
alloc.deallocate FRFEE —ANEFHRENSE BIEREHAELBRBULAIAF) . BHt, &
ALK E data BB HRNE.

BATE it BARBIRBI Veec BN R PG —NITE, WA destroy REFCRPIRRXETE,
HTHEZE delete[[SEIN—3, AL it B2 MG BT LURBI 850 AR R KB E T Vec Xt
ST E, URUMERBFMHERS TR, EMERTHRPICEZE, B deallocate
BBBBITE N HANEE. IPNREOEEANSE —DRBRA/SBBMNEZE RN E TENTE
i, B—ASHE-ABRE, RREEOAN T RUNRNTEERRL. b TERFEHE
SAEHIRAE, BATEM deallocate FREEEIY data 1545 limit F8EH AT~ HE 2 (7] (9 A 24 18] o

BT SR B2 S HE ) push_back B I RR 7 eR L

template<class T»> void Vec<T>::grow()

{
/ /EEF BRI R AR, AR e SERRAE F B A KN A E ]
size_type new_size=max{2*(limit-data),ptrdiff_t(1));
/ /A EE WA IR I O NN R T E N AR EF AES
iterator new_data=alloc.allocate(new_size);
iterator new_avail=uninitialized copy(data,avail,new_data);
/ /3B B A FF 2E (H]
uncreate() ;
//EBRE, FHRRFSENNEFZHE
data=new_data;
avail=new_avail;
limit=data+new_size;

}
/ /B avail 8 — K F AN KRB AR

template<class T> void Vec<Ts::unchecked_append(const T& val)
{

alloc.construct(avail++,val);

}

grow RIS RAREBONEDTE, UMELRELBEEHE-FHTE. EHET
W EEE LN, BT KA push_back R LIS HRMNR, MTTEs T %
AT, 7E§ 1144, BRATRE, RAIBERENEG—MERSEUERAFER. %
R, Vec TR MATATRERZTM, XAERATRA LA — TR UK AW Z AR BEF RN H B
FATHAT NS . B8 §8.13 RITTUER, max RENEANSEBIURF—HKR, R
B ptrdiff_t 2R AME | RATEL— AR, M §10.1.4 BA1E, BR— limit-data KB,

WZEENZ— F R PRI T, 7 new_size 25 BAEAE T RATE X S/ HI P FE 2 (7]
kA . BATBEASR—ASER/MIRAEEN, /5 A uninitialized_copy BRI HRTH R
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MTENEEHBFIRZE S . RERBBKATE, A uncreate KEMERIHTE. BRFE
BERHAE data FEMIF S RAFHEBAME TR, limit IBEHIERIHIER Vec REIX R ITTERK
KIGRGHE LK, T avail FeEHFEEFIE T ZRE KRBV RTEPEE —4 7T
%

AR, BAERTEL allocate A5 uninitialized_copy REHRFIME, X—HBEE,
HNMBERMND LEFAXEHEKREE data 5 limit, FABTRX uncreate K1 R ER I
BHERIASRONFEEE, TMARMBRIFBRRIBMAEZNE.,

unchecked_append ¥ BEREMEN T E G EFER —NTE. ERE avail 8
I A FEZE 1A B E BB R MR EPIRE, ERA#EARMEEMAETE. AIEARIT—
MERERTERA T grow R /55 LA A unchecked_append BR%X, BT LAIXAN s ¥ R KL
RIBZ4EH.

11.6 /N

B STT LUEFI7E § 8.1.1 IR B AR T BSR4 -

template <class type-parameter [, class type-parameter ]..>
class class-name { .. };

LTEHREAIER— AN A class-name KB, REZMRTHENRU S KEHAUS
B4 FRA] LLPEMEAR AR — DR BRI 7 F . FESITE R AL 7, AR AR ) LU %0
AR AR E S, EXRBE SN AR, BHREREMSHRME class-name
AU ERBH A

template<class T»>
Vec<>& Vec<Ts>::operator=(const Vecé&) {.}

TEQIBER KRN RN, P BE IR E LR NRESH: Vec<int>FE— IR
B4 int FHGEE R Vec A LB .

SR, SRR, mASREAINRERAIE. BH. BREURMRNRGETRA4,
AR SN RN S ARBERY: EAFERENTEIRTSRARAREEEFRE: WHTH
FBOU RSB B MR, SREEFET RN R AL LS AT R R BOR A .

TS R Rh AP RR I L P A B N B . R HRF R PR R -
TEE—ANREEEERRNHR, —SEERANETRARMME. HTE CH+AWHNRME
BERRY B, BIFEREPRE X ERERESI HRA.

Bl A AR AR IR — KB R AT I R B, S8 BB E BN R
MRS RE BT LE SR REEEFRBURTHRE, RERSANER
AR BRI R R . X B A TR AERUE SO IR RAE: E R B IR P B TR A
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CHE R R (48 1

BRERT RGO RN — A EEWE G B ES op HATEEE XL, BB 4K operator
op. FIEEHHEDSE ~MBESHARAZAAR . mREEMEEFRBELG— AR
¥, PEMHERER GERT OEEM RETOR—RER GEHT—TEEH) WA
RARTHNS. REEEHSREEEAHREMBR TR

I

11-0 %%, PITHIRAZHRINEF.

11-1 764 9 Trh s X Student_info S5 &5 & XA MG RS, BEEERER
e ETHRE, Attar?

11-2 EFANGHTREEE X MRANEERE, AH4?

11-3  Student_info FIX 2 7ZE VA B 304 BB E B F R BT B ABRME?

11-4 7 Student_info ', EZNERKMTHREMER T B DM RAZR?

11-5 7 Student_info FMMAF B, HH—TXIHEEIE. HHl. WRENEMNRT £
W XA TSR RIEITE 6 ERIFERGER . FAXRH THTHBERT Student_info
HE A 2R R B EVE BT T 2R B IR R . XY BB OR [ (20 B R SRR B, T LA
X ERR A BRI R . R RTINS R AT .

11-6 7€ Vec EKhgm— MR EF—NTENRE, FHN—METEA Ve %’éim‘%
HlE. SATRER S mBRKFH erase 5 clear 7 REAHE .

11-7 7E[ Vec KA T erase 55 clear R¥UGE, FEAP RIS H 1 K& 41 P& AT L
B Vec KB HEE. A Vee RERE, ESE 9 ZEM Student_info P 5 FHLHEFR
BRI,

11-8  RARHE list KU R E MR ERES —MRLRE.

119  §11.5.1 FH grow BEABFIRT LHRBENHHHAFZE. GH— T
FiEen THEMEE SRR, MBREETHENARZA, HESHKE grow &,
RIBWE—TENBEMN.
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6 Font B AR — AN Bl —BE A

C++ B AR SAF AR KRG — N UE . XXM RPAT R FREN, FNRE
TR EHENE R, BEMEERBY K. SZELPEA—PINREBLSEmR 50—
X% AT ARE R G B IX MRA R, WETIEASEEBE R E FEHRENIEENE,
STEfETE S, HEEEIRES KA.

HFREHMEAFERE, C++IBFEXT KEMRMAE, HENZE EAMNNRE L EiRHt
T BEiE%Ihee. Bitn, mRBATE—A int F1—4 double AHIN, 4wiEIKE BN int HAH
double.

MBATEXT B ORI, BRAOTRAT IS RHATHT R, FENSTUBEE—FT
6. 75 9 EFRAIFR, ARE - NEHEHELFE B B S A, ZHl. BEU
BIRR . 1E 2t e CH I S BEEEAE, 7T RME KA R TAEE R AR RSE —H . LR,
KHHE BT LA ARSI S 2 B M. RIS B Vec K5 Student_info KHER
XFERIBIF .

HAE, RATATUEBEE C++P, HMEEENTT USSR 35 DB KRN R
FBME, NTTBHE Cr+ HHRBIN R IR, FREETH string KRR IXFPRRE)
—AMBFRBF, EHEESHRBEZHEER. Bk, BEF 11 EHRSREEHN—NE
WHRAE Vec —4E, TEARZRATKE X string B — DM ELIRE, H BITZEHSZFUH Str.
BA VR B AR WA SEBR strings B &R ESHBIE L. FEASKRLEFHITH
EHFER, £ 14 ERMNEEE SSRE S 2, TR EmE R RFAE Su RN
FRHE AR .

BAIARBEL Str RHSEBAY, FHAEE Vec BNBRIDL7TH T HRARIOIIE. B
RN, AZEEAS TR BESENAA Su BT — AN KFREOTRIT.

121 —E 8 AY string 2
BAEUERANITFEE — A ERE Str K, XAKAT MR BA TR BRI A X B
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class Str{
public:
typedef Vec<chars::size_type size_type;

//BAME RS, BT ser

str(){}

[VER—A str W&, BE cBnANEH

Str(size_type n, char c):data(n,c){}

/TR str MR IHFA—NEFRE R K F R R

Str(const char* cp}{

std::copy{cp,cp+std::strlen(cp),std: :back_inserter(data));

}

JVER A str W RIS b H e ZIAKA B ERATHIMHMN

template<class In> Str(In b, In e){

std::copy (b, e,std: back_inserter (data));

}
private:

Vec<char> data;
Y
Str KPIREREEN TERSE T RIVES 11 EPER Vec K. Vec XERAEER Su
HKINEE+ L, RS EERD—A clear B, JEBAVEXMAT/AERNE 11 BEE 1
KA

Str FA TIAMERS, O RERRREIE data, FHEAHXT KA Vec KB F il
THIEH .

Str HIER KIS BB Ve KEBRINHIERE, ER—TH Sr RENR. &
B, BN SR EHARME R, FruBRRIE RS 518 8RR T
E—#, BRIMMEERHEXRIAERSE. B = WEREHEESE, AXRX daa #17
HIIEAL -

WH MK IBEE—NFHSHE RS Vec BHARMNKMERERIE data 3
B, Bz A, EREATHMOEE, FUREARSEENRIIAE.

5N A R R B AR IR ARL . SRS TRERAEN S, R REEE daa B
I3 — A2 Vec BEINE . BUHEEIENEER copy MBS HERGH TR ISR
¥H 2 data XHBE . B, #E —4 const char* A9 FRME R U strlen KRB B FRFBHIK
B, BEXAKE, EUUFEHRRFIEMANZFOHE NERE, FRM copy 5
back_inserter BRI X EEAFIMA data 1. B, XAMERBEKAASERRER A data
BRBHE, 75 data AR T cp TRAMBAFHFRABTRES.

BABNERRE RN HWERKT, BHERMENRESE, ARFER—NMEERERF
Fh A ZA I Sr KRN . BAEH /L MIERR—F, il copy 5 back_inserter
REIED.X BN R ANS data MNBHEHR. IMIBERBNERZLET, EXFRE—
AR RS FAR—AER, B RN X T AR, BEARERKENS
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LB IR RIS RS . B, X493 R T DR Sk — N RS i — A Str K5
X5, WAL —A Vec<char>ZK B $ 43 Str KAIN £ .

ER—RIR, 7 St XHIHEREE XRHHNERE, BRHE RIS EFRESE T
HIRY, BBXENTA?

BERE, RAFRANRE. Su REBRAESRNENES. CREENFEHA YRS
GivEA%, RGIFES BIVEBHENKI RS, TR LR BRI A Vec T RIARN REORIEATHRAE .
ATEERZERANBRE, BRINERD S RAFE—MAER. Kkt MFEELEALE
MR, XMTHREHREE 24 TEER. —BokE, —MMEBERRRRNAD
AREEAME XEHHERFEBEESHFERE (§11.3.6).

12.2 Hzhitih

2, BMNEEEX T —HWEKRE, IFRAHE X T ZiHl. BREMTHR. XESEE
B & XAEH Str REIXT RERGERG—ME—HE: TERMEH—4 Sr BERINFHEE, IR
FE5HEHHROXT RIS, BT REZRBHRF R WE. C++ BHHAERAEZ [HT L
i st Ts% . B, AR LU —A int ZERBERATEEIL— A double KEVAF R, Hrj A
=A™ int KR HEERS — double KEIT R
double d=10; //4B 10 ¥¥ double HRIH KRG double TE d
double d2;
d2-10; /738 10 ##AR double R HWERE double TR d2
ZERNI Str Erh, BRATEX T A —/ const char*&# KB HR Mg —4 Str KEIXF
%, Pl AEH THEE X

Str s("hello"); / /s

XA EX BRH ARG RE, F— const char* KA TR RMEZE s. RATHATLL
HEEER FHEHKER
Str t="hello"; /1 ¥I%EH &
s="hello"; /1 B—AFRERS s
EiZ—TF, £ §11.33 hRITELRE, HE=LEL—HIFFEHEITN. B—MEAE
XT to XHERMVEEEFTERH S HKEY const Su&KIEFIMERE. F-1
BAAREYH, ME—ARERE, U=R—IBREZHEF. 5 Str KENFKEHIME—
—NREZEE R TEE— const St&KE K 2H, RhigmiFH BAHRINENN . H#A)E
B, BT REANMBEREMERRR const char* BRI FRFRE R, MHFL EAXILEK
P2 const Str& KR RI{E .
Eit, RITBFELEEBE S I EM—ANSEAEY const char* B EEH AT RE, HM
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HIfar 0 BRI R BT ERA M. 2R, L ERNHEAFTEX LM, HARNS
LFT A const char* S ERE, T HBMEERBRE — A P L
(user-defined conversion) —# T4E. FF & X e T W0 — AN IoAh R0 S 8 kX

LK, URRIIRMEE. B C++BHNER—F, REBEHEHAF EXHERIE
—MEHBBEETFEERNRE,

AR NRBEBRARER D FHE R E XL EHARB R ZERE, RELZRRR
R R HADISR, B BRI § 12.5 FHHTIHE . EE AR E X X i H
fh KRR B AR, MAREIAT XM R E X, BB X — M REF—NSEH
i R Bk e LRI

7E S XH BELH XN —MERY, THHE 4 constchar* X HMBH. FLL, WF
BATUETE /A St BHKXE, EREFREMHE—A const char* AR % B A& E A
XA RS . FEIE—A const char* BRI X R RLE — 14 Su REME R HBLHARXA
I RS TERATE W s="hello"XFERIRIANE, FiFBLFF LA Str(const char*)#4iE R
HRANEHBHERBE-NRELT. BEA. Wi Se A% . AEHEAREREE
A R EZE B R R BRI — I RS s.

12.3 StrigfkE

BIAR -~ FRAVS KA F string KRR, TUERXLABAB T LT RUREE:

cin »>> s / /R NEE R RIRE — AN FH
cout << s / /M HEEFREH RSB
sli] //FRARSIBEFIHE s FR— TR
sl + s2 /TR EREREN RS

FERANSEFHRE T TBER. FURRIIE SR X RN B, S RN Z
HEASHK. WREEXHE I RARY, BaHP—ANSETURBRBROK. £ §
11.2.4 hRFT, BRIESERNRBAL R LT operator FHEM LEHEFFNFS . Hln, ER
M NEE R EE K operator>>, TIERE T EEFHIREE N operator[], F5F.

7E§ 1124, RACELEIWTLRES #ME, HAMEEREN—IHERYE, IE
BATNHR RS BEFRBOTE.

class Str{
public:

/ /K R BRI R

char& operator[] (size_type i) { return datalil:; }

const char& operator[] (size_type i) const { return datalil; }
private:

Vec<char> data;
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Y

RO BHEA R AR TS Vec BHHMNEE . EERBIR, 7F Vec KPR
T X T R BAERIBNRE—H — A0 LU 3 B R T84E, W5 —AAR1T. REEk
HIEFERNROBNRTIBRERBIR AR BT W FA 5, BT LA DR E ) E RTS8
YE. TOAT DAL BE B R AR5 | BVERR AR B — N8 R — A const char BRI H, X
AP RARR 23 TB % . Lhr EIAVRE—4 const char& AR —ME B char, X&H
T SRR string ZEREF—BL

F T HARRBRE X IAIVE 7 7558 SO ok B R B B ) i) B v e RS B BV A Str
HKH R A RS BERGXARE, BAEMERXINMRENARZL. RERINEREEFRA
N IEER RS, 7 §1233 FEMNEREEFRITITR.

12.3.1 BA-BHEER

7£ §9.2.2 %, BATLFHIBT compare HEUR & Student_info KM — Ml RE . Lt
W — A TR E X MRER T SN R MRS MACHF SRR SHEN R IRE
M. B3, EFERABARENRESE—ANFEBEA N CEFENNRD . FTUENEER
MNSETRBEN Su BH— P RGE RS HERLEF L, XAMFASEBINTBBRIITETL
E.

H TR R AR, BATEINZ— T § 11.2.4 R R, REXFHBEREEREZ
ERRBSHENAEFEHEN. Tt EARE, HARERLIEIRBNE
—A B, HRERLFTENRENE A2 MR ZEEFRBERL KRS, B2E—1
BH (MREERES) BERAERSZRARE. FHit,

cin >> s;

EFMT

cin.operator>>(s);

TR TSR cin R ERT W>>BEF. XMITAHBETRE>>BER UL istream K
— A

LgR, BAIXT istream HIE SURBARRBN, BRAREINRERNICER. MR
AT operator >>1ER Str HFI—ANRE, HABRMKAFBAEARIT R ZRXS Str (934
ATH N Btk

s.operators>>(cin) ;

&, FAERENEA:

s >> cin;
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R R 5EAERNEEANE SAR. FHik, BITTUTRA-NER: BAMEERK
BRI R A R
BANG KT E Str 25, BAAEE R Steh KU F IS HIZE AT R B B

std::istream& operators>>(std::istream&, Str&); / /B3
std::istream& operator<<(std::ostream&,const Stré&) / /B

MHEEAREE X oEE. TR MERBEN Su XPHEAN TR, SRHH—
A B HIF R

ostream& operator<<(ostream& os, const Str& s)
{
for(Str::size_type i = 0; il=s.size(}); ++1)
os<<s[il;
return os;

}
R EERBRATES S Y IN—A> size RH-

class Str{
public:
size_type size() const { return data.size(); }

/ ¢+ HABRIRY
}s
BB IEEARET AR, BEBRINCREARMERTENE —PRME. EEAFH
"g—5, RAEEA Stroperator[ | B E KRB — N FRHIFMBE. MEMRBLERHA
Vec::operator[| B ERM Vec REIMRHTTEPBBLEFMME. KON, EF—PEAD, &
NIV s.sizeQPRERIKE Str KERIST BRI K, T s.sizeQRBOLA Vec KRIXFT R size B 7
PR MR8 2% B SEBR KD

12.3.2 KR

ANBEFRR S EE RS, B RSEIREL. EFENBARDE
HEFIHE T AR, SRERBAZERN, EHSERFR, HELSBBITANERT
¥, RIS B R, HRBR R A B EREE B A SRR
B, RATGBNSERRBE —IMEUHRE CERRRTREHN/bEERE LAY, B
SRR T ABNTER) RNl e B TREBH THE:

/ /XA g B R iFE T

istream& operator>>(istream& is, Str& s)

{
/1T RERERE (0

s.data.clear():;



228 F12%

/ VR R RN SR TR
char c;
while(is.get(c) && isspace(c))

: /1t RAMER &4, AT THE
/7B EFR IR, EHD LREEIBI—NBHRER
if(is){

do s.data.push_back(c); /TR, HA data RAA R RERE

while (is.get(c) && !isspace(c));

/ /BB R - N TRER, BEBRERARNEE
}
return is;

}

BAVERBE—TRAIMERE, REFREFEIMATRELEE.

B, BA1ZREAE data FREFRALM DAFENME, BAR—4 Su RBNZPENMEFR
PFEERSAE data METHEBER. RE, RIEARARPERNFER, S8KE—ANFH BHEE
B—AEEHRER. BAEANEHNFRRERAR—ANZHER, FURNMNBATIAN get
F%. EERMASEAS>HRR, RITBEEHFR, EXE gt REGEMERARTHIT
— A, BESHKRIZAERN. EiL, 7F while EHRPARBHERFR, BB —1IETHR
28, REETTHAR. WREHENEFRERIR, BARFAITEBEM IETmRL
BT —ANERF, BTl while TSR A EREZH .

if BN EERI—ANECREFREBH TRARMEE, MERKEREL while
I, MBEINR—ANESHRER, BARNBALETEHEIFRER -2 TR, ¥
AR UL S FRFBON data RS, XEBRERFEE T RN do while R H#HATH (FX
do while TEFRIIAB IR § 7.4.4), 7E do while fEFF &, RAMELE E—A while EHFHEBIKF
BINTE data BRI EEEE, RESREEFH, HIAIN - NEREFREEHBART
B. BKER— A ETKRER, AR push_back FEIEZFRFINE] data B FRF S TH -

THREAEEBEMN is MARDEWEZHMNEE, TREAR - NTRIFNNEKR, &K
RIEREM do while TEFHBH . X THE, RIVAKZRNXNSHRFFELRE, FrLlRA
is.unget() B AL X AN ZH& E R EIHMA R - unget B BB B — IR BN IR B — R
fosRiE, 751850 unget REORES, MARE LZRBEERAL get BE—H.

EEEDRT, XBRBAETHF, WENESEFEH operator>> £, ERE St
KRR RS, BN s MAERREIE data. 7€ §93.1 ., compare BBV
Student_info X%/ name /5 SR B0 RHMEBRATTTE et 2SN iR B .. 7EF0 AT i 498 B — A
A RECBE SRS, xR, Y data BIN— TR REEAE: FEARMASHTRE
FANEEE data B EIE, BEH data TRPBAFHIME. MASERFRERE Sur BBRHTH
— 34y, B ZEER T data WENHEBEN. H—HHE, FHARINMAEFEHS
5%t data ORI B AU  FF LB R EEETHE data 4B Str 89— A7 $08 B R RAF R 1]
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.

BT X =M AF R RRELS, BAEE —FHEFHBRRING REEHNEZHRFR
BOEEA Su KA — A ERA RS . KRRBHAFTNRARE—HAGTRRC). BdiEmAE
HARBFEYh su RO RRE, BATRT T XRS5 KK BB St BARF A
REEREER

class Str{
friend std::istream& operator>>(std::istream&,str&);

/ 1 AR FEY
b

RAIBEH S HZPMAT —MREABRBFEH. X—HH B operator>> R EHIXMRA
WH —A istream& KT —4 Su&LRHSH, WM S B FHBWHRR . FH Str
KA T XSG, AWHNRREFRTELHET .

R R0 A BT AN AE 2 B — AN . IBEIFE—A private SRS ES5ME
—A~ public }FREHEAFME 5. ERAARRBRERERKV R, FILERARENN—
w4y, FEh, —ARIEKS AT, public BEOMIMHE, EFERARBNAEHBE—BIEN
— /M FERT B SL R .

1233 HMTTSER

BEFROTAERLRMS (+) BEFERK. ERERERFZHN, RIEFRBUTILA
B XA B EH RS R TR - ARARK? CRRESRARE? ZRPOEEIT 4KEH
R BETRBAISER, XEEEHELEMPHERE.

BEE, RIPRNE R —EFR. B RIFETOEEFRA Su RO RE.
Hik, TN RESORR TR ERF M RER . XEBERRY, BHT4
BB RERZEEFREE - MRARYE. 85, RIOEFERBE - MHRNREAF
LA Str REIRT RFEATIER, WTHR:

sl+s2+83

Hrh g1, 2 f1s3 # 8 Su RBHR., XMAHEERNSZERRBENR NN
Str KR,
XEREERERINERNS EERFREERE—ER A RHL -

Str operator+{const Str&, const Str&);

ZE TP B MR BCE I TAE 2 SRS R — TR MIE, WRBRIHRHT operator+ R EL,
W BIFRIS SR operators=. AR, RIIFERBILAFS A TEAMBRAZ —KEE s
Misl, REHERLERBETZER s:



F12%

= s+ sl;

s
s += sl;

BSCIFR, AT {FEHSCB operator+ ¥, BIFAE H operator+=tRi ¥l . SR BAEEER
EARR, HEMBRANE TEEFNLRESR, FURINMNEECER St XM —MRAEH. &
1t Str P IA T HNEREEFREFEYH UG, WAE St RN THR:

class Str{
/N ERRBASIR §12.3.2
friend std::istream& operator>>(std::istream&,Str&);
public:
Str& operator+=(const Str& s){
std::copy(s.data.begin(}),s.data.end(),
std::back_insertr(data));
return *this;
}
/ / IRIRT
typedef Vec<char>::size_type size_type;
str() { }
Str(size_type n, char c¢):data(n,c) {}
Str (const char* cp){
std: :copy (cp, cp+std: :strlen(cp) .std: :back+inserter(data));
}
template<class In> Str(In i, In F){
std::copy(i,j,std::back_inserter(data));
}

char& operator([] (size_type i} { return datalil; }
const char& operator[] (size_type i) const { return datalil]l; }
size type size() const { return data.size(); }

private:

Vec<char> data;
Y
/B EEFRBEIA §12.3.2
atd::ostream& operator<<(std::ostream&, const Str&);
Str operator+(const Str&,const Str&);

B RATE R B IR KR Vec KA, FTLASEH operator+=H TAERBIF: R
copy I BAERI— A EAHE MBI L BIEBHIRA Vec KEIMR L, RIG BRI ERIER
M AR, REI—AME R RS SIS REAER .

PLZE R LA operator+=iK $K 3L 3, operator+ B3 T -

Str operator+{const Str& s,const Str& t)
{

Str r = s3
r += t;
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return r;

}

B, IAERREE N ERARY, ERER—AHR Se KBNS £ ERNEF
B, BATE AR N REER , HEVHRLE s B— DR ARER—AHH S KB R,
BT EAE T Su BHEE. REAHA=SHEFRY, ¥ b ERER c WHE.
BEiRE r (BRESBRARHBERED ERER.

12.3.4 BEXRBRIAN

RIEZEXTEBEER, CRRIESRRE const Sk&ER X F . MRRREXPEEF
FEfest, BMXAFAWE? 0, HATWTA Str FORER § 1.2 PREF? BIRFEE THEHX
T

const std::string greeting = "Hello, "+name+ "!";
H P name £— string, EUH, EZRBRITBATURX AT
const Str greeting = "Hello'"+name+ "!";

H A name AR — S KEUH SR
RAVEE+EEHRNERAHITH, WA LERNREAZEN TRITE TN

"Hello, "+name

REBHLERES «7 M, BRER, FHTTRA

("Hello, "+name) + "!°"

B FRSMEBRARRRAT, RINBHESS LERAHARREERN+. FEHP M
AT, BIBE—A RS ERERA NS SERREENE N RES, £ SuKBHR
AT B AR, 5 —MERT, EREREEEZEERK— S KRR
%, TGRESRRE-AFREER. B, ERAELT, RATERL— const char*2REIH
— A St KEEASEORAM S BERRYE, RAIHNTSBEHIFARTE.

7E § 1233 B, BRITEX+BEFRHNSHARE Stir, TR const char*. Aif, M §
12.2 AT BL4NIE, B X —4 LA const char* KA B ¥ AHIE R, RATRBMRAREXT —
A~ M const char*®| Str KB PEIE. B, 7 Su KFOEXTXERERSIT T LLH. 1
AET—FE R, SiRBRE5EIE const char* KBS HHBRL S BAMSE, RiEHRH

operator+ iR #{ .
BRIXBRRENNST2EER, fiw,
Str greeting = "Hello, " + name + "!";

FRIBITIE greeting MH KL R E FHEKABIKEITERHER
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Str templ ("Hello, "); //Str::Str(const char*)
Str temp2 = temp+name; //operator+ (const Str&,const Str&)
Str temp3("!") //Str::Str{const char*)
Str s = tmep2 + temp3; //operator+ (const Str&,const Str&)

E FEHREFHATREMERZERE, FTUERXMTERBEATR. L, B
XEBEARTZRNRE, SRAHEERK, U EFRERETSR string KARKHT B3)
R TIE SRR RERGEN, TTRA—M+aEBK T, BERNSHELRY. e
— P O] BE R BRME RO BRI E X — MR A .

1235 @ITTOEEA

£ S ERRETP S BRI A EE. MR- MRIFER, BLLTEH
78 X AE R B RO — A BREFR M. X AMRT EARUEB A 3RV E B X R

MBE—MELHFBRRAO AR, MAX M EERALRESARGR B3 BB RN
ZR, UGN, BRAS—MEFRESR x+y IHARZAN, HFSLE
EEARFHITRR, URIE x H¥m— MIE R operator+ FIKBRI W et . FIAIX
ABRE], HiFR (UEEFER) ABAEAREERIERRA RSN operator+ BELA K x KK
operator+Ji% 1 FR % .

—ANERR FOE R RSN A B M U R B B R U R BRI AR R S — AR L
H5 8 — RN IR LR — R A i S B E R R KR, IR e % T
EELREE - MRREYR, BABRENSIATRESNIENREE: GRERTTRE I
By EHGER, BIARERTEE. XMIENFRIENF—AMR+=X P EH B3R AR E R 3
KPR AR, T RESFRESFES, XFHERSHARBIFURIBER. Bkt
BAEXEOFEMEERERSRFN, XRBERRIVCESER R0 XE— N ER R

FEREXA “CEE RS E, RIOTRE RSB RDTR ZRIRE ., MR XHE
NeREHLTIR? WRRNAFCRIERPER, BART SR ERE BRI
%, FIEERE—ERERT, BEE—MFHERGXAMENER. BRXE - MEE
B, fERERERRE, RANEEMNETRBIRIA £ROXAXSR! Bk, RBEREEHERTE
W—HE, FIENEARMERFEEUBRIHIR AR

124 FLFRERER

Az —F, 76 § 11.2.2 PRATHFBFE explicit B T —MFH DMK ASBHOMERE.
RAERIMMBEEH N SEOMEREPEXT B3IFHR, BRERBENHERBEN
explicit e FHRHELRF FRET H4: XA MAT A& R EEZMIE R GRS
MR B B AL —A explicit B RIHIHE B POBT B A B REHRBIRE X R -
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- AT BFIEHIE R EUE XN explicit RAFIIFAL, LRI —PMER, BRENBHFE
) B HI 3G R B R explicit. ARARATH W 2B AR —MEE X/ DRI RBRENE .
e — R (BIaTE § 5.8.1 I frame M) KIRMERATH LUK ST HH . BIZ—
T, IWARBHE A const vector<string>& RIS K, EIL—MERMARA K H &1 H
B, £R—NFRHEE. MREERBEAL explicit #), MARATBAT AEH

vector<stirng> p = frame(42);

FEREAR? NNiZRERERN? FEENE, ARERAAR?

B EEXMERT, AP RAH—ARSKE A TEEMNER, INMZFREAE 4217
I (\0) FHF. ZRMPEHNERAAG? AP RAARFERETE 42 XAMEN E—NMITHE
I ? SR R BRI A SE R — R R, BT UARAIE M BRI R — MBS E R ES
B3 A explicit.

— R, AR RIEE SCEERHEN R NEMMHIERBER R explicit. MG
REHSHBELTRNTR—E, XEE R —RRALEB N explicit.

YER—AMBIF, string F5 Str KEHH — A const char* B ESHHERE, ENIEK
B explicite X PN B BB EATIHI const char* KBS EBORAIBALN S IE. B
HBERE T EBRIN R IME, BT AFERER AR ZORA $ X const char#4T B3 H#H# M
BAER— R

H—71H, vector X5 Vec KRBT HH —1A Vec:size_type KR SHIMMIE F
WA IR explicit. IXF/MEE REBAERH ENNS BRI AN EIBEELE DI TEANE.
XEHER RS HRRET HRAEH, TARNRAINA.

125 ARVEEHUR(EER AL

fF § 122 7, BATE I Lty iRk Bt e X T H3diE . RImBENILUE LBAMS
RIS MR, 2R VEE X T i — A5 A BRI AR RH RS — MR ERBIRE. HiHE
Ve SE BB R RS FHip e RBIREE A operator I L HARKRAZ . Hik, WA
—ANF —A 44 A operator double I F BRE, XA R REOT U SRIE — MR R
¥l double KRR, Hlw,
class Student_info{
public:
operator double();1

/...
Y

LTEAREDE X T W4T HE—A Student_info Z8H% SEE B — A double KA . XFF
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BHRPASB KB T BRERBIRAE L. ETE 1 double BRKERIMT, BIFRLE
H)HI R — Student_info BRI H, XEH&EGwIEEE BN AN EREERS. f, K& vs
—A vector<Student_info>HIXt %, AN T HEEEEN B/, BAITUR THEHX
HREET:

vector<Studen_info> vs;

/ /BT vs
double d=0;
for(int i=0;i!=vs.size();++1)
d+=vs[i]; //vs (1) 8 Bk double KBFIE
cout<<"Average grade:'<<d/vs.size()<<endl;

R R BIEIE A B B R ER R — C++RBRIRMWRMRESHE AR, Fr
Bt AT LU B SRAR — AR R R B 5 — A BT AR IR R, FERAHEA T (BF
B C++ WERRMRARBRIAEED, BRINTMARE BREPMAEERE, BRI
REZE BRA A RIS MK h it S 3 R e R — 847

H b, ERNBEHE BN istream KIEFTER S, FHAA TIXRERBRER
. REBAIE § 3.1.1 hETHARIAREE, TATATCAZER 2 FHE KR T A — istream
R

if( cin >> x )Y { /* ... */ }

EREXRT FTHEIKER

cin >> X;
if(cin) { /* ... */ }

MIERNBEEBERAE LHPRERGHRETEHAFET.

BAVEE, if BAX —ARGEQRTHYE, REVER—ME. ERRUEZMER bool
KRS . 2EAE R SAAT ] — M BOF R R EE Fa 4 A M E R A2 R TR AL bool KA
B, FiABATE LE— AN RER PRI SRR . 2R, iostream BEARIBH AR
WReHR, BR, EFEEDENT —/MMN iostream KR E void* KRB H, T void 2 —
AFE TR void KARIFIIEEE . FRAEFES FE XL T istream::operator void*, EEIRRA R HREHE
Sk M istream BEB, HRE 0 BE 4 HE XHIEF voidMHURTRORE.

ERERAINERE AT void* KB, RATFE §6.2.2 hifE], void REH/LMAIE: BE
AR RN AR RRAMAER ., —4 187 void MFREFERMEXMBOEA TR . EAR
B— AT MM RR N R Ak . 2R, IR ARSI A, BAERAKN S
BT R AR ST . AT RATAT LUE—A void*FKEIFE KR bool FH!, bool KA IE 7 LiHIKI
2R BRI RL

istream 538 52 XX operator void*ifj /<2 operator bool, iX &4 T i 4 i%88 T LUK T
iR
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int x;
cin << x; I RERMNZER cin >> x B
W5 istream 54 5E K operator bool, IR XA FRIAHKE H A istream::operator bool, 1
cin F# Y bool, RJFIA LM bool (K int KEKE, TWHERMEBS x L, REE
FEXAGER! BT E X P AEAMBRE void* KA (AR —MRIBABERED Kk,
PR VIR —A isream KRB AE—NMHMFHRER, ERABEEEI—-DEAREX
A,

12.6 LB ERNEFEET

RERGHLA C BERHFLRFESTKREN, ZEESHHUSFRHEGROFREER
BFFRERE, T2 CH+EFRENIERRARITIE. MBRRAVE § 1052 TR,
C++ARHE A 5 7E SRS/ Y SO 2 R IR R R X AR . R ARG, BRATRETE
Str KR — M St REFEFRERNFHABARBINES . XA LB
2 Str fE A — N UEERHE RN FRBARASHMRE . TENR, € TERIEEE,
XAMEEH T N EE LRI,

BRERIVABRM M Str B char B RFH, BARMNT SRR REUX N FERY
HERRASEEBRE:

class STr{

public:
/1 BUEE, B biABE SRR RERE
operator char*(); / 1 R4
operator const char*() const; /1 BInE S
/ 1 FAtER S RHY

private:
Vec<char> data;

}i
B FERRES SeR2E, St WAPRT RS B T RS

Str s;
iéstream in(s); //FPREIEs BB in B8, RBITHFXNER s Bk
R LEARE B E R R R BR, RNFE—AFRHEAEREY data, iz

BRI R — MR A Vec<char> IR, BrUIRAIAT BEIUDURE] data. B—H 3, BIfER
RIPCEE T, IR [EIA data BREAVRSTER Str EHEEN: —NEERBIRN daa FIRH RS
A T RE 2o P % HR4T U string FOE . FADEREME R AT St KA SBMBREIAHR. WR
7 Str AR MR 2 SR B A %ist, BA SR HIRA—H ELBBES RANA
7, XRATRH T .
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FATAT LU R — AN const char* Y FE #RAR SOIX N BB AL, BRI 204
RERTIEAT P AEMIBR T St KBNS 2 [R RS AE IR data IRET. B TRRIXEE —ANAE,
BATT UGB —RFNEZE, REH data PIIFRFERIBIXRAES, RERE -5
BT BRSP4 B R R R X SR BT I TR AT R, ZE R B I R4 A 20
BRI ] .

B, RMGERARERFIEREZT. BAERTRERAMRER, XKHRA S
PREREATLUMER T | BREE THENER

Str s;

ifstream is(s); / /BRI ESE—R P BEIEEREE !

R Str BH AN FHHARIER, WAL s LRSS ifstream KRG R BAINR, &
1 BRI Str 28R J 2 B8 e pRb 3 R USRI const char* RBI S ¥, X—MH#RoSE
B AGFETEREE s TEAERN—NEMH. BREXABAESIRE—N 8 HZE 5 ENFR
— A BREIRE, BARPRAERBUXAAE. BR, —IMEEBNFRERRRERTE
AEER

R AR, BOAFEER S —SEERAREE MR B BB RS £ C++
RS2, BENERBNELHBE/LHAFR srings K. FERFHERME—D
A R R R R KRR ¥, (B R gn i BRI S 7E A P B X B A R AR R B AR
FIAREEAT .

FRUEPERY string KFI IR B — R RAAFA P RE - MEEEFREATHTRS
H—AE4, BRRAVAF BRI AM. HEETFH string KR4 T =R RERA—
A string BEIT R PRB—ANFHHA. F—ARER c_st(), BT string KRR ZHAAER
BB AT EREROEHEAT . XMHAE string BRI SRFTH, AP AREMERIERER
Fott. RSP SR R BIGE, £ F KA AT BASBCE string AR 5 BR B A fi
TRE R, c_strQRBE R/ R AL EE A AR Bl e BUE IR EUE ZHI B —RIGEMIN
HFhE B OARBE daa), B TRE—MREUEERERNFRBA LS, RS c_str()
R —HE. BEARER copy ¥, THH —NEEN chartF—PHRED int IS, H
S int KEASEISEN BB ZHEET char KR SHNFES, XA WAL AP RS
RRERA N . RIHEX =R EREEIESEESE.

VERCE c_str BEOR data iR BE0 A A BRI const char* SRR IBRME . DS —
T, ERTERES DR KRR, FTURP— e BER A EERRNE
B, IS ZEIRE —ANMREN I — AN E AR R SR 4 R . WRARHERE SUVF R AT
R KIS, AR TTAEE 5 L P B X e b 2 . TR E R RRE A 40iE B O
BEPEA AR T — AR ESR, YRREATHRERNTAX LM IBIEF .
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12.7 ING

PRI T LI e SUR— A S EREE explicit B8 1% B2, th 8T A & XAk operator
type_name(FE I BEHTF, P type_name B iZBRIFIXT R B B ARK TR A
% . BRIZERFGRREKBER . WREDRZEFILE X T M)A —DROEHREE 23
B = SRR

& R R B A AT LLZE S SE AT T 34T, C+iB e — I A TR BRT LAV i)
R RH RS

template<class T>
class Thing{

friend std::istream& operator>>(std::istream&,Thing&):;

VA
}i
7 §13.42 PRAVEER, BWTDEERIRRE.

e AR B B o e . — T DU RRAR R R Sy B S BRI P 8 A 5 T DL R ARAR K,
AT DA R . —ANMAA SR R R EA L TR T R MU . KRR
RGBS X055 HAR RS R — .

string JSrP AR {E

s.c_str() RN — AN FR S B FRABUAR const char* 8B K{E . KA+

B RIS AR, 28 T — A AR s ME M BRE R E MR RS K
F ARG S A Test, BN R Zigs i — A8, BhixiE

HEMHAZRARENFERD.

s.data() FEPTF s.c s, FARZAETHAARUZFHER.

scopy(pm) M s FEH n NFRFRIEE p FREAKAEFRS . FBARIE p FEEHER
KR FRBERUET n MR

=

12-0 4. BITHIRAFEEHNFIRE.

12-1 EE Su %, EREFP Su XTLHOFBRNGE. Bl RE—AFHEAM—
AR . B R ER X — XA BB BRI ER . BEEBIELA Vec I
R RETE AL (e R FERYR LIRS

12-2 SEER c_str. data F copy BRHL.

123 4 Str REX—MHEFXEEFEYE. BR: fE<cstring> kP EXT —PEH
stremp HIRE, ZRBNTHA FRTGEHATHE . WRB—MRERRAUEFREGRHTFRIE
A HE AR R D, REORE—N B, MRBEMEE-BX, REEEE, W
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RE-MBAKB -ARAKR, WRE—-EEH.

12-4 A Su K5 NMESEEHRBEN— NI EF5EZHARH.

12-5 E5—AMAT Su KNS ESERFEFRFIENRE, FHBESHKBT M const
char* 2R 5| Str KRR FEERH

12-6 4 Str E— A ERERS, CMERA AR A St W RO F M RIEK.
BRI Str AFHIRHERIEREANB (FALSE), BURAXEHNE (TRUE).

12-7 ARHER string IR UE—ANBENLUG ISR F R B FRFHITHRE. B Su KH
I e 5 AR B AE begin 55 end BERHL-

12-8 A Str 28¥R N getline R

12-9 {#F ostream_iterator KR EE Sr K MHBEZHFERE. BEIMTATH
istream_iterator FRE %R ?

12-10 75 § 12.1 RIATE S T WAAEE Str P EX—PMHEERMERBSBHOME R, X
FIRIYE R BTE Vec BHHBEER. R—RE Vec BHRIMAXMHIERE, REAERM copy
B, TR Vec MHMERECRES Str K.

12-11 GRS KRN T A% SR H K ERER L, RRT UEA B P KT HEHIRE
FXAS Str 26, HEI Sw KEEE 5 ENFREHRERR, §5.6 1 §6.1.1 £ split KL

12-12 A Vec K5 Str H4Hl5E HEHMEBSHI insert BRHL.

12-13  $RHE—A assign B¥, FRIE—NHAFERE — A Vec BEINS.

12-14 B—AEFH—1 string EEYIRL— Vec KEXF .

12-15  §4.1.3 FHY read_hw BB — MR FIEBHRBEBANFRH, UABRHRETEE
MR, B —ANTREA . BRI St KPBAHMNIERIE, HftA? S KAk
SAF AT T R BOREG ?
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{5 F1 4k R 55 Zh s gf

AHJLE BRI CEHT T T B CRBREERR . X—HITREANSME (O0P)
MBEAFTTZ —. KEHEEFHAMK OOP XKBHE AR —RAMBNEHE.

EHITER, BMNRE T — MAIERUSE M RE 4 THIARSHET S R E
¥. 2EHEELREFXEEE. XRBIVERERNERTH —Msh: FEFE %
LA R, Ti5HE R ET BB FAAEZ KRR . BRETRESDHREER
AR ANY TAE. REFR AR T ESREKEFLMSMEALUSS, EREE—RB. &
IFETHEHER, XX LN ISE—NE RN REBRTTR, BdEANT7 ERAIDRE
— BRI C++ 3R A I STRR T [0 0 B

BRATKIE RS H— MR LA BB R, RITLRBAELE §9.6 THERRLER
kst THE . that R U6, BATH EIXANF R2EnT UUER AT S B AR RIEIR — MHER 2 B XX
#, BH—A—eaRARE, ARMNER—TREHREHRE.

131 —AMERHAY string 2

RIS E S, — AL RSER 5 N EREN S RS C T HES LR
—HEH, AR AETHAENESRIERE T — N SRICHXNENE. XX AR E
SRR TRk IE 2 A8k (inheritance) . 2k& R OOP MEAZ—. E— M RE5H—PKHK
ek, BT —ET RSN EABS S SMHRRERT, RIOIEEERLRSE. XERIE
SOXBEFAE: —NRERT —HBOKA SR BN T SHRAEZESRSHEXR
IERE.

A FRINBLMBENATEIRE KT BF ABRUET SR Swdent_info 3, FERXER
3R E M R Core 2, XHNLHMERLE §134 FEARMESPHAT . BE, RINAFTEME
Core XABEATFHENSEE, CREATAREER LEATFROERNEE. BRIFE
{8 Student_info KX RIFHFENER. BTIEXLBCH Core LIS, BATERBEFMAT
—AFEEBR B, FREREECRPIERE QIR
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class Core{

public:
Core () ;
Core(std::istream&) ;
std::string name() const;
std::istream& read(std::istream&);
double grade() const;

private:
std::istream& read_common(std::istream&);
std::string n;
double midterm, final;
std: :vector<double> homework;

}.

Grad JSKs i R IRBWI UL AL — E BN E K -

class Grad:public core{
public:
Gradl() ;
Grad(std::istream&) ;
double grade() const;
std::istream& read(std::istream&);
private:
double thesis;
Yi
FEARBSEXT A FHIL A Grad BIKE, BRM Core KP4 (BE G H
ki), BE i, Core 22 Grad KR — M EHK. Fh Grad KM Core KR4k, Frid Core
KPS R ERE. REZSEFRESTRBERSN) 1R Grad KI5 . Grad KT
LU BRI R, LR PRI E I T HE thesis AR BI85 G K
. WETLAZE Grad K EE NELTPHRA, 7 LEMHARBFRINEEXT grade RES read
B, 1BRIEIRERTAREMBR A ER RS .
£ FEHE—TARBR AR T public XRF, BEN Grad M Core KIRAETRE 2
Grad #BOM—E4, MABT LIRS . kR, Grad IE Core MAHE D4R
% Grad AHEOK—8B4r. Core KPMAH KA R R Grad R AHRRA. KW, WR
BATE — Grad BHIX £, B4 BIRLE Grad BH BRATRE & X name i, B3] LLEH name
iR R BOR B B F AN BT
Grad HKTBREARRIURS, FHFEA—MERNEERTEEENRERS, X—
£i5 Core KAH. Hitk Grad KENSH A RAKE. HPEA RN Core K HATIHK;
BRAR R BAENR double HKAUH) thesis & . Grad FK7HFEM i B BOR 04 FLR B3
HPHA A EE (name B35 read_common ER¥) I Core K4kKIMEK, H7E Grad RFE
BT T B .
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13.1.1 CmRP2ER

FHEFRIERY, Core KHHIFTH U L5 BIE LK read_common % 57t B $AR A BE 4
Grad K HIK 5 R BT ). BAT Core KPR ALIERAAN . REXNM LKA EEHNK
RATPAVT AZR R R . AEMRE, BT Grad B grade BRH5 read REL, FATHR
WIREEEE T ] Core B HIIXLEFAH MR . A TRRXAN B, HAVEH protecedt KBFEEF
T LR Core 25:

class Core{
public:
Corel();
Core(std::istream&);
std::string name() const;
double grade() const;
std::istream& read(std::istream&);
protected:
std::Istream& read_common (std::istream&);
double midterm, final;
std: :vector<double> homework;
private:
std::string n;
Y
n PR EFRG I, BRI read_common H¥(15 midterm. final 1 homework % 5 #EHT
AR T KR (protected) KIXIE. protected K T4 Grad XFEMIRAELRR T T Urial R
RS B R IR, RN SRR L2 Rl A A R A 2K B LA A3 I B D7 10
F%4 n £ Core KIFE R AKIE, HF Core KRR BB S EHIA & & BAT LAV n.
T Grad 38 AV n: & RAEHEIE Core I AH M R RBKH n,
read. name 5 grade REH R Core KM AFH KA BRE, HILEAIRT LI Core REIFTH (E
H#EAA—X4REEHE Core FIIRERFH.

13.1.2 1B/ERE

HTRBATNE, BRICEESHUMIEERE, B4 510 Core K5 Grad KKFHA
MRS RAEREEH—A isream KESHUHERE . BIETFETEANBRER
. Core K name FX5 read_common E ¥, BHFNLKF AN read KI5 grade K
. 7 §13.1.3 PRAVTERE TSGR

TEAREE BRI B kA8 — T2 S SUE S MR EREN . BT —F, RANBEXH
WREM B EEA AR RN REE WS, FTURERLRS LR8BS MIRNERL . B
7, BIVERBESLLRELH—NFRENEL . WP ERRSRPARE XRHAL. R
BR—AEPEMESE, B4EED EEM EFEALHRS. mRZXR—PHRERITR,
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BEAERRE RAGUR I LR 3O%S, BAE M EREEL RS .
B _EEF2HRATT LS B Core K HIBRIER BN T -

string Core::name() const {return n; }
double Core::grade() const
{
return ::grade(midterm, final, homework}) ;
}
istream& Core::read_common(istream& in)
{
/ IERBFER SR 5 ERESHEFREK
ins>n>midterm>>final;
return in;
}
istream& Core::read(istream& in)
{
read_common (in) ;
read_hw{in, homework) ;
return in;

}

Grad::read FR¥4AE T core:read B A LR, QR read_hw R B S8t
T T $EEN thesis $HE FI#RAE:

istream& Grad::read(istream& in)
{

read_common (in)

in>>thesis;

read_hw(in, homework) ;

return in;

}

R BI7E Grad::read BR¥UAISE X, FA 1T 75 WA RE AT LAV I HE R A R B S R 3K
1, EHiXE Core HKHIR At R Grad ML FR . BER B MBIIX LT Core P 4K
ik, T LAAEARAD RS B i AT -

istream& Grad::read(istream& in)
{
Core: :read_common {in)
in>>thesis;
read_hw(in,Core: :homework) ;
return in;

}

AR thesis BEBH AARE, EXHER Grad K—#B4, TAR Core FIFAKIME, FrLAR
fiT8T LA % Grad::theis, {BRHIAHEE A% Core::thesis.
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grade BB TS0, FRVWHIRUHRER (thesis) WM. ZERH LB UGS %R
MEFEME T EB B MS, REUE— RIS
double Grad::grade() const
{

return min{Core::grade(), thesis);
}

XERATAA R RERTH grade BB BABEFHENESEFE RIS HANS. £XM
BOT, CEEHEMARRELATLHNT, WRRNEHE

return min(grade(), thesis);

B4 SE B R P IR Grad 2K grade ¥, MESBIKHENKRE.

75 - E A1 A <algorithm> 3k S0 12 XA min 88 33k o 52 1R B — AN A4 - min B9 TAE
BEEY5 max BHAHMN, RAITEEEMEFNSEPBENOB—A. M max B —H, min
BBHFEASH R R — R A BEE.

13.1.3 HEASHHSERE

7E'S Core 255 Grad 2 MG KB AT, AT AL ARG 3 48 R 0T 4 B — MRAERI
J& . dTHHEAE XK, REBFERANRIRAEEE. BT RBH-NEER
RIS R BAIIR AL B . R XA R R IRERERN, B AHFBEEEN REEEF 55t
WIn—A S BUAER ROERR L. RERBNSEMENNRETUT DR

® AN TAFTE (BIFEHEKP HIRERT E B

® R E R M R B LARI IR AL B P B IR A R

® G128 XX R TR A S E A B AT VI L

o WRHNE, PATIRAFHE R B BB

He— I — AN P AR I VR B2 P R — AN R . BT, RATAMEN IR
P se kg MBI R MR E R L. EREROBETRLSETERCHERS, FFERER
ZEEM E—AS5FI%R (TURE). XESHRARMENFHERMSOVIHE: R
R IB LRI S BN B S KRR R F b A — M R B I R AT IR A 1
FRAERP B —MIERY, FiFRE AR MER PRGN R HRHT .

class Core{

public:
//Core KEIBRIAMIERE
Core():midterm{0), final (0) { }
/1A istream ERIFERHE 1 Core WHR
Core(std::istream& is) { read(is); }
/).,
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class Grad:public Core{
public:
/ /B HEREE BRI core: :Core () REURAILI R P AHEHKAI)

Grad() :thesis(0) { }
Grad(std::istream& is) { read(is);}
/..

bi

Core KRS §9.5.1 F §9.52 FH—F: SIAREEEHR —A Core KA
St ERE F—A istream B ER A R—A Core KEIN S . Grad FHIHIE R EH FIHE B X &
{8 5% 4 R Grad KBIA S 00, BRER U, EEAERN R EE H —4 istream& KR (22 B 4 X Grad
ARG, HEFENE, Cr+REERFARERYE —EEHSELMERE NS
KA,

Grad 2SI BRI 1S B B R A SR BB AE B — A Grad KEIST R, B 5EHIE Core JEKHIHR
4%, HHAE thesis B0 0. HATA M T ERRIBIATH: EABEYIRLRBEREN,
B Lg% 22 R M A Core 28MIBRIAM 1 0% midterm. final. homework F1 name 53K
EHATYIE. BRI R, Core HHBRINHIHE A F name 55 homework HIERIAFE
5RO K A R SR AT AT 8A 4L, A%t midterm A final @XMYISGIL. HE— BRAOBIER
Grad KBNS R BT thesis R SR BITHIAAL. B TIXETHE, Grad MHEREGTRA
AL TEEM, FIUERREERZN.

F—A~ istream B! AR B AE B — 4~ Grad KB R KRS — 4 istream KRB RE
B—A Core AN Z TR —REM—EETIRA read R REKLIHR. ERERA
read BB BT, BWATESL (BazlH) R R BR AR R BRI A R EERE . R
i Grad:read (B 95X M BB Grad KM —AHIR) RIAM read HH. BV R VI
A, thesis T ETTHEA, FN read REEM is TRPERHE—MEBE thesis.

ER— AR KRN S BRI R T EE. HE THKNXNER

Grad g;

HATXAMEAISERBRS N Grad KEINE g AT AT LS AN TR WA, R
JGiB4T Core FKHIBRINKIKE R HUH g WK Core B 5 BAE B RO AT IR, BUS VA Grad
HIBR IS R B KU, FEPIT THERKER

Grad g(cin);

BG4 N Grad BEINR g HEEAEMNEFTR, RGiETT Core RPN RS, BETXK

3 Grad::Grad(istream&)¥J 1% 5 ¥4 name. midterm. final F11 homework R R B RAT IR .

13.2 Z7SFEIEE

BB NI, RATH BT Student_info FMMBMA . XM HBBB FH —MIERR
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R, ERHBEREON—#4: EMH compare REXNHNEECRIATHR . sort R¥H
FKACF AR R B F R HATHSY, 75 sort REPWAT compare FRH,
AL R ES §9.3.1 I compare REHEA FAHFE], RREXREL EH—EHE:
bool compare(const Core& cl,const Core& c2)
{

return cl.name()<c2.name();
}

BAVEE N LA RA AR AR B E L EILR . REAEEE string EH E XK
<IBHEFREHIERN. RITKOKRAREERAMEKKBRSME, B UXTE A Core
KR FRE WA Grad RENEFHTHER, EEWLUN—4 Core KEIERKE —4 Grad KA
WRHATHE:

t

Grad g(cin); //E—A Grad e

Grad g2(cin); / /=4 Grad idx®

Core c{cin); / /E—A Core i3

Core c2(cin); //E—A Core B

compare (g, g2) ; / /3B crad B RHITHR

compare (c,c2) ; / /3PS Core WWRIFATHR

compare (g, c) ; /73— Grad WE M — Core WRHITLLE

#£ LT Xt compare BREFIEA T, BF&E3EA Core 2 name HBORFINT compare
RBHERENE . B4R, 5t Core 2k, XNMARARIERE, AAXTT Grad FEKiHE XTI ?
7E 52 X Grad KHIIHR , BT E R M Core YR T SKRY, T ELZE Grad &% 574 5E X name
H¥. Bk, ZERNBEE gname() REMIEHE, SCH LA KR M Core 47K TR #) name
¥, ZRBGRBRTE Core BP IR : BEMAXNEH Core EHKE KA n HIHE.

AT LA — AR Core& BB S H I R 4L 3 — Grad BRI RIENSH, XREHN
Grad F5£ H1 Core KIRAETIR, B4 Grad KB R EH —A Core KHE L, WTEFR:

n

midterm

. Core #i4>
final Grad %%

homework

thesis

BA A Grad BRI REH —4 Core KIFRS, BrLd compare BKEKI 5| HSH A LR
Grad R R ) Core K5, HATLILR—FHK Core KRN S, HKfplth, HATAT LA



246 $13%

—A¥G1H) Core BRIFHRETEH — A Core KEIX R FH (5 Core KEXNRM—AF I HERE
AT ) YER compare BEHIS . TibAWAMER, BAIEATLILL Grad KBS H 4 S0A
P compare Bi¥. i R R B LAFEEHE S5, TTLUKHE ) Grad MI3REHES ', SRFERSH Grad*
R Core*, FH¥HIEEM4RE B Grad A5 F K Core 5. WHRIZRELL— Core KIBIXH
hB¥, BALFEAERTENRENSRH Core K84, ETFTHMBITKEES, mEHIELE A
SHEAEBEANSE, SEENRH—A5IREASEEERRNER.

1321 AFRNBENRERNNER TRENREE

FERATH—A Grad KA EIEASHHH compare REMEHE, compare SHALIER T
¥, B4 name EFHOR M Grad 25 Core ZILEM) . W RBAE LR FERIIHEA R LA
f 4, iR ENMERERRSNEHER, BRNEERR? fim, REREERE
B — MR A i 2 H R A S R RS R, TR R — MRIB AR E R RS TH 8
Mk,

ERRZIE, B®A1%EH—ELLTF compare KR

bool compare_grades (const Core& cl, const Core& c2)

{
return cl.grade()<c2.grade(};

}

HE S compare BB HIME— AR ZAET, RATAMKIR grade R4 name BRI
XK AR X R ERH!

XEPEMET, Grad K P EEXT grade ¥, T HBRINEE SHEAAERK XM
AME AN grade B, ZEAT compare_grades BB %K A Core: : grade LA RE, XM
76 compare E¥ i Core:name R —#E. M, MBHEHR Grad KEMR, HH
Core [RA M RBUEB I RNE R, FEHR Core M Grad 2K 1) grade KFRAFK. XT
Grad K0t %, ERF| thesis MEE, TAIRBERM Grad::grade.

RAVEE X compare_grades E ¥ F IEHAM grade BREL, XERB T RA REH LS
KR, IS 1 A 2 1514 Crad BHIN%, WAKAA Grad KK grade BE: MR c1 M
2 8 Core HKRUxt %, 4 HH Core 2K grade 3. A A BIEBITRIEAT HIWTE FHE
ks, HEtER, BRI ERENE LA BEA RHNSE AR RBITIEFR AN grade
R, TISHPARAHISTHEEA R D,

h T HHFXMETEERE, C++IREET B (virtual) REL:

class Coref

public:
virtual double grade() const; /7 / SN R 1L R A
// ...
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IRAE, grade B—MERIEE . WHRAM compare_grades B, BRFEERITHEHSE c1
A o2 WMERRRREEHABA grade RE. WRSBHE—A Grad KBNS, HMiAH
Grad::grade B ¥, WR SR Core KEIXI %, BIAH Core::grade EKHL.

virtual XEF R EeERKE LEWAER . MR RBIEEFPZ S EHE X, BIIAREEE
MH MR ER virtual X FE. FEik Core::grade()ix A & XA FERE . HKplh, wREH—A
R EAN, BAERERPECHRBIEREE S K, PrUAE Grad KX grade BRERY
FHAEEEERES virval XY . WAERNVIIEFHEE URB#HITHRE, —BRITXHE
BT, BTEEFHREME virtual FTEM, BT UEBIBRINITBHERT . ‘

13.2.2 BTEIE

HAEEL S| AR E RS A S0 B R BRI, SRETHERREASEEX. W
BHRMUNR (SRE5 IR K2 SGRH—ANEES, ARATH AT A F
FHRAEX S HAE, HERMAB—EHET, IEEBTHRERASEE. Mk, —1
fe BRI R 05| FHEIRE T R L RIE N — N EREIN R, TR R IR R ZERIRE H
SRR S, WERE, oIRERE R R KX R KL ERRREEAT R AR AT U2 2R
FRAXMERT, BRI SRR BRI /A T — 2K 5.

i, BREFATES compare_grades BREWI T :

/ /R PATHBLER

bool compare_grades(Core cl, Core c2)

{
return cl.grade()<c2.grade();

}

FEIXAMR A compare_grades RET, SEIOAHENE, MARMNRKGIH. X
BT, RATEEMREREE cl o2 hE: TIHFR Core KEIZR . RATVEAELL Grad £
RN BHL T RARAN R, AESHERE Grad KX —BLREHLAEHRHBEL. BAK
AR BLIE A5 048 IR 3 R R AW RIS K IR O BE . XA Grad KA SR BMERAE R FT
Core 258845, SR HIX— DB — A 45184 compare_grades B ¥ . B ASH AR E Core
KRIBIR R, FTLLXFIST grade 2R3 Z KR $0A A R BESEN—EMERBFHERD
¥ E T— A Core::grade Ki%{.

HRHEBESHAEEHOX I EEM Co+Xt OOP MXFMERZ —. IFHE

(dynamic binding) Bi% B X, MEKEBTHNEA REFAM 4RE, TAREHKFHH
BatoE TR, RSB THRASE. HRU—ANR4 SCGAR— M R, MR
AL EN— W R, EHER RN RRESEF—E RN AR REEETT
R A S 5 g R R B0 2E R A S o, SR — ANt R — AT | R R B ER 2
4 RBCE R AL M —— B R WEBAT M RS . BT R, Ef5 AR
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St S 18] AU XS SRSk ok < 1 R KL AR BB BLAARR A -

Core c¢;
Grad g;
Core* p:
Core& r = g;

c.gradel(); / /%t core: :grade () REBITHEHRE
g.grade(); / /3 Core: :grade () REHHITR AL E
p->grade () ; / /AR3% p BB R B RUHAT SIS E
r.grade() ; / /HRIE r B M RIERLRAIT AL E

BIE A RSO £ R AT B A TN RAVMIE ¢ B— Core KBNS, WHEEBIT
HIHE, ¢ URE—A Core HKEIxT S, FrLlgmiFasa] LIFAH AR IO RN . ES=
MEBIAREORAS, RAIAMIE p R r AKX REER: SATTEER Core KEINE, #
ATRE 2 Grad KX R, XMERT, REERFEBTHRRFEA GERYE p B r ZRATTENX R
FRI Sk ke R AR R

FEER— AN R A B R 5B T , RATAIAT LU — MR IR E R BT S
FISRACE:, X OOP Hfi—A%8E&: 2% (polymorphism). polymorphism —i5K HA
fi&14 polymorphos, HEBR “RAZMEA”, &FHE 19 e A HRAERER .. EEF
Wik, SRR A KB RR URRR G . Cro B B BB ES e R R
LA BT — AR ERE — NS R A B RS RRTH R, BAVERR LT — AR
V. BIH (Rt SRRRER RN, ERSEETSIA (BEFR K RKREL
ALLEFTE] (ERFTH) WEMAR, R BRI A MR — AN FI. B, RATATLL
Wi —FRESR AR T Z RBP4

EF R REOEE — AEAEE: THRETRATN, ERFPHETEEN. XTI
RRRY, WREFTRERRTE, BARMNRTUELRF RS ERITEHTAENL. BR
B ek AN i R BT T A T B LA SE S iE, RS RSB AR A R R
BEA. MR- EFERFNHEEE-AELTDNER, TTERLERR 2RKEER
5E X, %B&?ﬁﬁ*ﬁﬁ-T%$%ﬁ%ﬁB‘]ﬁﬂ@ﬁiﬁﬁTE)‘LQ HEREBHIERT, HRedithik
BRI

13.2.3 EROm

FEREEE F U2 AT, A BEXM TN AUET — ARG, HaTEH S M — /N
. RAIHIE read BFEFEH A~ BRRY. XRENRIFERE read REMEHS
HERIR R E B — read ¥ STXPENIHE, RAERIRWT P

class Core{
public:
Core() :midterm(0), final (0) { }
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Core(std::istream& is) { read(is); }
std::string name() const;

/0 HAEE§13.1.2 PREXH—#
virtual std::istream& read(std::istream&);
virtual double grade() const;
protected:
/ /AR AT YR A 2R BB 1 1)
std::istream& read_common (std::istream&);
double midterm, final;
std: :vector<dobule> homework;
private:
/7 R BEME core BRI
std::string n;
}i
class Grad:public Core{
public:
Grad{) :thesis(0) { }
Grad(std::istream& is) { read(is);}

/o HAE §13.1.2 SR
/R grade B¥S read B BAAH BRI
double grade() const;
std::istream& read(std::istream&);
private:
double thesis;
b
bool compare{const Core&, const Core&):
BRATEE TR KRB EFRHARXRMNFE. HP Core REATH¥IBLRENF
A, TS — 3 Grad M Core KRR, 5 Core K, BH%EEMMT HHE—HE
THESR , RATE BRI AER Core KRN R F Grad BEM K . BIMEE R BHRE
B AN S AT AL B 2T B T 5 — AN istream& RIS BHIHIE R BN — MR TP A
FNIAEE . X ERAE AT RSN S, ERNRMNE, B LRI LML ERE
MRS, R, TEXAMAS, RAVE grade 55 read REEFYAEDHN . BF, ROWED
A AFE—A 2 BRIER R 3 compare, ‘BTN AL RER M NR .

13.3 B4R KRR 0

BLAE( Core 315 Grade AT LAA BRI SR BIREI M4, BAWTHAHIXLEIORHER § 9.6
RIS ERMRFER, RAIA—MEFFA FEFOCRIOH R EREEE, NEhE
AN RS, RIS AT IR E MRS R MR RERINFEW
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PRI R, T EL7E SR HR A SO P 405 TR AR IR B 3 2 T %

R T2 B, RAVER R R — SR SHMEFS B
HIFIRRIE T Hh B — P R R S X B AVE IR T A B DU S RATRTE R 52 44
of

int main{()

{
vector<Core> students; 7 ERF AR PH Core B3R
Core record;
string::size_type maxlen = 0;
/IR FAEEROR
while (record.readf(cin)) {
maxlen = max(maxlen, record.name().size());
students.push_back(record) ;
}
/ /R T R
sort (students.begin(), students.end (), compare) ;
/ VR B SR
for (vector«<Core>::size_type 1=0; il!=students.size(); ++1) {
cout<<setw(maxlen+1)<<students(i].name(});
try{
double final_grade=students[i].grade(); //Core: :grade
streamsize prec=cout.precision();
cout<<setprecision(3)<<final _grade
<<setprecision(prec)<<endl;
}catch(domain_error e) {
cout<<e.what ()<<endl;
}
}
return G;
}

BATAT DA B2 e XK R, RIS i EE UKL Grad KRR IR

int main()

{
vector<Grads> students; / 1 5UHTH vector KRIA[E
Grad record; /1 ST BE LA
string::size_type maxlen=0;
/ /BRI AE RO
while(record.read(cin)) { / /M Grad REWBETHAR core BB B PIE

maxlen=max (maxlen, record.name() .size());
students.push_back (record) ;

}

/1 BFEALF R .

sort (students.begin(),students.end(),compare) ;
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/ IR 2 5
for (vector<Grads>::size_type 1i=0; i!=students.size(); ++1i) {
cout<<setw(maxlen+1l)<<students([i].name() ;
try{
double final_grade=students{i].grade(); //Grad::grade

streamsize prec=cout.precision();
cout<<setprecision(3)<<final_grade
<<setprecision(prec)<<endl;
}catch(domain_error e) {
cout<<e.what ()<<endl;
}
}
return 0;

}

MR, FBAT IR R KT record FYSEFRSALFIEE 7E M B AIX R IIEFRR
. fln, RikA

record.read(cin)

4 AT 85 Core::read Bk # Grad::read ¥, XRE T record I EMARE ., HAEE
BIRXAE F REBALEN: BARNAFTERBITPA MY record R, RATRLINS
42 SLFE read BB, TOARRLUIER—AXSHFeESESIHNAE RMAE. B, record
FE—A Core KEIXF R R —A Grad KA FR, XHBITHEFRARE. RiT, —EBA
5EXT record, EMREMEETRT, HTLLX record.read(cin) i A 7E4 R KR R B 458
SEWFT . Jitlih, 78R IRR M EHR AR grade R

students!i].grade()

W EEBERE, AETE—ABFRREEIEEIRA Core 3/ grade B, EIBTHE
AR RS £ R Grad 2K grade ¥

TEXF AR AMFRFF S, name() B S A FI ARG A Core 2958 XA (FERRHD RRA.
H XA R Grad 288k, FTUATEH —A Grad KRR name RBHIN{R, SEhr EiB1T
I B 7E Core Kb 2 X HIM A . A5 H4S sort HAEK compare B EUEERTE Core REUXR
LHy. tnREFTAHE Grad HRF MR, A% Grad BRIX B M Core HKH AT HLEL

BR, S BXAHEMESE TER. IHFEERINESHE A RENERF, BT
H Core KM%, XATLAAEE Grad BHIXH.

KT B—A AT LARER Core ZiR F 1304 X AT AL EN Grad 8T 3R K304, BATERATH
BB IR, RGBT HERHNBRIDRNAE. HTEHEFNE—RE,
BATHAIE T X SR AR WP h 3

o Xf [ EHE X (AT M BRAFEHROEE)
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® Xt R AR R B M E X (BRATHX SR ZREEFMNCZ PR RN

® read PRI

® grade FR¥

EA—RF TR R SRBUT XM AR EXREFEE T mERGEMMEFANR
), sEXNTHEMREEE K (HI0 name KE 5 compare F¥). MBEFANIIT grade &
5 read RYCE XBUERIY, MECLBEHHENERRET

bR b, BTEBBHAFRE R R AR U RERBPHRA T 2B B
o] LA E R IMER . BIEHERM T DLARB R X @, F—MEm s T,
7t FHEBMESBIPET IR —TRXM A E: RS —MHFEPEET C+H+PRI—NEEMRH
2%, BRATEFR: § 13.4 BHIEHY.

13.3.1 B4 (Efrb) RAEANEES

BAVERR X — R R 223 T X 8 SRR B AR -
vector<Core> students; /1 WLIRAETE Core BRBIKIN R, M AREMBHFS AL
Core record; / /= Core KEIIIE, MARER Core BIWEHRMAE
X ELARADIR B AR TR AR, EE X record HIRFR, FATBAMMIEET record
SRR B R —A Core BRXTR, XA E P EITHEX . KL, 7E5E X students
RIBHE, BATLBAFRIRN, XR—ANHRMSEF Core KEINRIMER. 7 §13.6.1 PRANL
LRBIXF AR, FEEXEEEMRINRE, 758 X—1 vector<Core> it &%, 1B A Y
T REFHRENTRBLAR— Core KX H—TMABERE Core FKIRA H KM TREIN
%.
FERATER B P KR T 2R B RS R EHR, iR BEITIE read RS grade BREHE I
BARBCEMR T — LB B TR, H—FRREET, RITMEFIX
BRI R BTSN E. A THIARNMENSIEH R, RIAET N8R Core
T4t E5 SRR read BREA grade SR IXFE, 58 X R RUBEE R G I AR AN .
LTI, BRI1CERFIBRHTE NN HERINE: B MHERTRT AR ZHRIN R K
. BATTLLE X vector<Core*>, #R/GIE record 8 XA — M4 . XBEBRMNMEEFT
ST EhFLE, REER T ERERREIRNRRNE X P EERRRKEY. N MR,
ETHRITEER, XMBRTREAFHFRT REZHRRS. G, THXA—BESRKNK
BRI A G IEHE81T
int main()

{
vector<Core*> studnets;

Core* record;
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while (record-sread(cin)) { /7 HEE!
VA
}
}

XA AT AR, BARATERA ik record 18 FAEM — N EFREIT R !

BATT LB GO A RS, BRE—FE, BRRERA R BEEF AR TR
T I NTE . BRATHR P EAB AR F EERMERNER, RIVBEEMERTE
BE—AE, AXAMMRETUR SRR REHEM ARBNESE: PIRENIERL G F
BTk, MARHERIZR U ST,

HEESXAEFIL R, &8 N EL IR AT — R &R
REHTHF? BERTHRE, ROIRFE-AWHHEBENER Core KA R KT KIFILL
BES. A EEE XA BB compare. EMZ—TF, 7E §8.1.3 p&RANTRE AN —F
& B B R B A S BN EIRE ERRR KM Z 4. i TRBNERR, RIOAREE—1E
BEMH LA —MEES . MR —EEXAMAE, 5Tk R R — R
&, BERINRES—MFRILLEEE, XA EEHKE4 R compare_core_ptrs:

bool compare_core_ptrs(const Core* cpl,const Core* cp2)
{

return compare (*cpl, *cp2) ;
}

BRIMERANLEREVE, BRITRTUESERMT -

int main()
{
vector<Core*> students; 7/ PR T A RN 2
Core* record; / /ER A R AR — MR E
char ch;
string::size_type maxlen=0;
/ IR HAEF R
while(cin>>ch) {
if(ch=='0")
record=new Core; //R— Core KBRS IAIF
else
record=new Grad; 7/ RH—A Grad KR IEAFE
record->read(cin) ; // ERLEA
maxlen-max (maxlen, record-sname{) .size()); //[A#&5IH

students.push_back (record) ;
}
/ /B LIIRE BB LR R SO S U RS HE R R B
sort (students.begin(),student.end(),compare_Core_ptrs);

/ 1A RS S

for (vector<Core*>::size_type 1i=0;
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il=students.size(); ++i) {
//students [11R—AMEE, FRMERX &AM
cout<<setw(maxlen+1l)<<studnets|[i]->name() ;
try{
double final_grade=students|[il=>grade();
streamsize prec=cout.precision();
cout<<setprecision{3)<<final_grade
<<setprecision{prec)<<endl;

}catch(domain_error e){
cout<<e.what () <<endl;
}
delete students[i]; / /B IRPE TR SO B R A R i i AR B
}
return 0;
}

WER, EARAERPIZARS U RARBZ AIRARRZ 4. XESREHETEFEN
FREF AT BAE T A R X X R BT8R 1E .

A while fEFRDHEAT T — LB AN I E 2/, & TRENEE 7RI H
WA BRI FMAR, — BRI AEE RIS ORE, BTN E 4RR
SHERAMATE, RERHZNSEEMARPEHROEIE. FA read BB E BB R
¥, FrLLEIBAT FARYE record 15 A AN B AR R E WA —MRAK read R T, &
AT B RS record X ANFIRVT M) read HIFE4E. FIRTE B KB AN KB RHEHRLE
BB XA BRI S FSR A, Al FREJUTARBEREFAZE.

7R T R EER B, RATEFREFICME, studnet[i]ER— 84, —EHIKB T studentsfil,
AT R T —A B FA B 15 F LB B H 3 M B3 S R385 . 7EXT read EREAIIEA
dr, H% grade BEGEAR —MEBVAM, PFril% R84 BaBUE EHK grade SRR LL
HE RS BE— AR R CBERBT R & RSN, X BEA BN 75 students[i]
S HIFEEH A delete PR B 5E % IRAE

1332 FEHHTIEERE

BRI EFERES FESRERETAET .. BERF T MRS, XN RBSERNNE
AERR R BN R R R A . 7R RIX R R BN AR &, BRATFIET A Grad %5 Core
MRATT WA ERBAHEFTHIRFAXN R ERFA Core*HBITRE, AR Grad*K
Rkl, BMEZERRST MR — A Grad KRR IR BRI, BHRAMMBRIXATEEH A,
BAVRAEMBR— /51 Core KifgEr, TIARIEA Grad HFEEH (R IR M HIX R IRAL
HWER Grad). PilFEME, X—RBHLLREER.

TER— AR delete MBI B R A T BN B— R TIREFTHENRE
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PRI S, B ERN S SRR E R REIRE. ERFRER students[i] P T4
HIEHR, feEHH PTRETRIN — A Core KEIX R, MW HESRE —4> Grad KRN K. TikR Core
HKIER Grad RAAEH BAMEX MR, XEREERM delete RMERINR, K
P 9 348 B 30 & AT RS BR BT REBOR B i R I N A 8 18] o 5 ORI AT 4 R 5 R P 2R A N B
BAENEBRTHELR. B, 817 delete REIIRR, RIUK AN RIS BT SR
e ? ToATa R BMBR AT R — 4> Core KRNI R AVRL REIRIE, TR Grad KRB RHIH
7 HH, ERBAFNNEERRS KKAFZEE—R 1 Core RENFAPIAFTE
), LR—> Grad JBIXS B K/ A FF2E (6] ?
13X ] B AR SR P 12 PT LA R S RHLIBSRAR h—— 35K B st . O TR B R

PRI R B, ERATII R S 6 B U e X — T R e BB E e U — M R 3L

class Corelf

public:

virtual ~Core() {}

/ / FeA BB 43 R B0
b

BAE, WERBAIBAT delete students[i], RICKMEIE students(i] K Fr LFis 7] BIXT RIS RIH
BRI . 2Ruh, BECREIRZENNFERIFIKDEH students[i]I2Fr 18 W
HIxT BRI R BRI E -

FEITHRB R AR . MEE—1 Core KRR HIHE— TIERMBRI R B 5
iR, RESHBRMNEZNTREXRIIE. —ANFHRRANTH REI LHAD K. FEFRFEL—
A¥e R B FRE R — NRAERBIG R R, BRI BT R TRk 4
B 4T R OX M RS, X R SR A BEH, B ERRBR LR
MERZHT .

A1 VE X Grad 2 In— T R KRR Core FiXE— M EIAIHTHI R
¥, FrLLEAYE Grad BENMPTE IREXRFHYEA T X MEIBTREE . BA Grad KEM
Bt R BRI A A AN TR B, TR A VBN X /MNRERBEX MR, BA
FEVRAE S b 4k A T S AR M B A0 B RURE 1, REERAMTE MM AR B EH g i¥ XD HE
.

13.4 —/EAmaRE

FERTH RIS P RATER+ 2R, AIEBRF P IREERE. X T8, BFH
BIF T AZMEZME, RNH3IAT —La A SRR . RIVMA S BAUCAERIDR
(BT IX SR R AR AR ), AR EEAR A M RBR R IE & A A2l . 72 LI
RIEHSH TN — A RSB LA RRRANNR . AdTRWMT, BINLTFEHT —
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MERF, B LR E AR RS R

ETRBMNEMORRB MR IE, 5 RGP T RS GRIBER )
A3 Core KRN H 5 Grad KA RN LEFR L), NASFA XA FER B8,
SR, BITEAEXNHEF RS RN A ERARBEREFR. BT EHFAEXRENAE R
A=A @R mEE T — Wik (handle class), FATHFTCLERIB M.

AR R BN ZELHEAN R BRR RFEBTH A B MR, BRITMABERIZET
SRE. BAVME, BNELEHE—AHNRBERARRE—/ Core KEXH, EARHE Core
FIVRAERIIXN S . ERINKIBHRGT ZH AR, EARMTTLUA—A Core BRIFIFEET AL
WAE, REFIZIEE TR — Core KEIN R EHE —4 Grad BB F . P 1) BUR X4
SHPETT ARSBERNBR. BINTEEBRXINMRE, AEHUE - MK
X AR Core BRIXFHAFE, XAERITRBER FHEAR T&XK.

class Student_info{

public:
/ /¥y s PR B 5 5 A 1
Student_info () :cp(0) {}
Student_infor(std::istream& is):cp(0){ read(is);}
Student_info({const Student_info&) ;
Student_info& operator=(const Student_info&) :
~Student_info () { delete cp; }

/1 8BAE

std::istream& read(std::istream&) ;

std::string name() const{

if (cp) return cp->name();

else throw std::runtime_error ("uninitialized Student");
}
double grade() const{

if(cp) return cp->grade(});

else throw std::runtime_error ("uninitialized Student");
}
static bool compare (const Student_info& sl,

const Student_info& s2) {

return sl.name() < s2.name();

}

private:
Core* cp;
bi
XEMEEREEE XA Student_info 2, Z%KMXREERTLARAR—4 Core KA S
XAJLLRFR—A Grade RN . AIXANE X ERE, EREB—MRE—H . 7T, Student_info
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B P AR F$E.0 4 Student_info Xt R I3 SGHAT WAFA R BIAXARE G REEB L HBEFH
XL BT LA ERR RN T,

£ Student_info FHIX R P EH — N2 A cp HIFBET, cp FBH— Core ERIX REE 15
M —A Core KR4 H AR R . 7F § 13.4.1 PBEFER, BAIE read BRI H cp FriEXS
SAWMNE. Bk, P REHIE cp FREHVIERILS 0, R B Student_info X5 RIEEXT
%. EHHE— istream KA SHHHERE T AT Student_info::read M. X MIEREL
HIE MARRIN BB RSN, REINIEER istream FIEERHEIE, XWX RBITHIHEL.

M §11.3.6 PIREIK “=fr—4” Mmil, BRINIFE—-AEHHERE. —MRESHFR
BOH— MR R BCR S BIX AN ATHRBEM AR ERFECHIERE
SATKNERBULS RERIT T . BT § 13.3.2 PRATAEH Core KHIHTH R B,
B LA Student_info [T B BT EEMB — Grad FEIN 8 K IHET R EMBR —4> Core KR
SRR, EATLLER TIE. 7E § 13.4.2 FRAEE XS E R S RESHEF R

B3 F P AT B & 7E R85 9 A B Student_info JHIXTSR, MARF Core KEHE Grad KAt
%, FiLAZE Student_infor 2 AR AL Core KABFME D . XTF name RS grade ¥,
Student_info R A 45 I B, ZE%F Student_info 351l name PREELE grade Bk EHIAT X,
S BRI R op BT Core KEIXT R BRHE Grad KRN RN K-

BR, cp AL R 0. 7/ P AFIBRAI RS A R— Student_info FRIXT S KR cp
HHER AR 0, XEMERS NEIARK PIRBIBIEARN R . WE cp AR 0, RITRITER LK
B L IRA KRN R 2T R, BATE BR—DNETHER, REFPHIT#iIR.

JefE, Core:grade BERAMERIEY, X—M+4EE, ERTARINEL cp BEHAH
grade EEHIRHE, RGMRIE cp STERATHR AT SRR AW L Br A B R — 2R Y grade B
¥, BIHNTE cp 38— Grad KEIX R MR, FEBITRIAM Grad::grade B3

EOPRS A REE compare Bk, X—RMEFHNEBOER. F—, WT Core K
S8, compare B —MERMIERARY, FHit, RIMEEZRB M BERARE . SR
REE — R BB, AR BB R R SO ATERAE . RO AR R A
MR, BAERARRSHELEE, MARS — MFENRENRXE. Eit, #ERARKEAE
PRKEN SR SEER R BARE SRR R, FTLUEARED BEMBA .

BARRARSAT - AEENEL: ENHRELHFEEITBRENREH. UK
TZE R compare o — MBS AR B R BRI B, SRR ZE A B — AU Student_info::compare [
. FRZREE AN EREANLZE, FIULEALSERBRAITARILE Core KA R
compare ¥, Bk, B/ AR Student_infor::compare 0 B HfL#4: sort R¥L, TR
£ E N % R P R R

compare BB —ANE B FEREXTERESITH. X REAA Student_info::name
RERRAREEICFTHSEEEL. AR —BXERRENFE. WHR cp A% 0, X
Student_info::name [XIVFH 3565 LR 7EA Core;name. TR cp T 0, WA —RYRA
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AR —RE, HHEXNFEEEE compare RENTIARAE . A compare HEHKIE
Student_info B AFHEM, FrUZREATEEHERI cp RN 0. GHALKH R,
compare B #SAE R E 45 Student_info 821 .

13.4.1 XEVOWR
read REH = MES: HAELIBRBZAMERNSE REFREAAD 0 FHKZE

8]y Hik, ESMANKREEZNNZERTHAKE, B, CEENEREBANRIESE
BRI, RGN read BB HER BRI T A SEHEEE X X SR AT HI AR 1L

igtream& Student_info::read(istream& is)

{

delete cp; /7 MBERE, BIERCARTATE X &
char ch;
is>>ch; / /BERCF AR

if(ch=="0"){

cp=new Core(is);
} else {

cp=new Grad(is);

}

return is;
}

XA read RESEANRERARNRIBEANNSR (MBFHIE) BRAT. BRINFEE
M delete Z BUSERM cp BREHN 0, FAHE C++EBTTHBR—NFIEREFN. BT IH
MBNGEZE, TR RIEE. SRR E F R T AN RBEZXTETF
7, BETUARCRRE, N ERMENRRKN S, AHSEEERNMINTE
1T ERRIE R BT HAI M . X EHE R BUAM B 50 read ¥, WEIAR P RIEERE, W
HFERKN R . ENFEVBRNZIE, BRIERENREIEHREFE cp F. BE, BF
R [E S84 I BARR X 5

1342 SHIOANR

X T EEIRA Core XMHRMHRE, FHMEREESRESEFREELTN. WEREIE
YA read REHIEH AL BBHARA, FIRAIRE A BCAFE. ZEE B Student_info RBXR
W%, AT —ANBT R R TE 9 AR A IEAE R IR S ERATA T RN B . (BR, X
LRIEFE— AN R R BAVEE R IR SR AR ? BE PRI AT ASER
AIEFE S I Student_info KA R HR [ —> Core KA RIT R —1 Core FIRERHK
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I W
X BR AR X A B FMERAE Core RE BRIIRERT A I —MEM B L. XA B
RBAER—MHHINS, FREFERBANNRE— DR

class Core{
friend class Student_info;
protected:
virtual Core* clone() const { return new Core(*this);}

/ 1 HAhER 4> R /T
bi
clone B UA—F4 ARIF RIS RSB BITERO TR EFBITE. BRIT—H
1) Core KRN R B A, I HIRA Core Hits iR BN FHIX S AT IEMBILEIL . BAIFELL
ATHY Core K H BRME X — AR HIME R, Rk, M §11.3.5 FiTiRhRAIEIE.
HIFRLSHBMNEFER —ABRNNEHHERE, XNREIEMFH Core KENR P
— AN TGEREFBFEN RS

clone BRBURIATA T LIS ZRE T 5 — DR B BT LE IR ERIE Core KA ILE
e, 352 F clone MBRAEHRA RO, 1 HIE Student_info 2K B4 Core BRIK T,
iXA% Student_info 25BE P LA clone EB¥T . KRKEHE § 12.3.2 PRBK R RBELL.
EMBERNZEST T KRAERE, ©HURRNAE R SRR R0, B--NRKEHH
B AR KRBT LMEZR PR RRA RN B —INER R . HRER, WMRAE Core
Ky X kT HE AR

friend class student_info;

4 Student_info 5 (I HTH ik 5 B $AR A B b Core JEH K 5 b6 48, ‘EA/ TR AT LAVG ] Core
KA B A RRY 5 -
ZEFIEEP A clone XANERRELUE, —EBEARIRER P ERSGXRE, ZHE
CLYRAE K 4 4 S —A clone RBUNEHE, BATH S EFHLS I —MHi ) Grad KEIX R
class Grad{

protected:
Grad* clone{) const { return new Grad(*this);}

/ 1 ARy I
bi
%tF Core::clone B, BATEEATHINEER—MEHIXTER, FH*this KR AXTHY]
ek, EEEXERITREI—A Grad* BRI BT AR 4 Core KEIMR . —HKH, IR
AR E R UK — A RRGRE, SR SRR —HN. B, MBRERTH
R BOR Al —ANE MR R R s (REFIAD, AR AR KRB R Bl
FARRIXT R AIRET (BEFIAD,
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BN ATESSMEE Student_info 84 Grad IR RE, BRZIHARK K AR RBS
kA, TRFRABAIE Student_info KPR AFEETE A Grad::clone BF#; ©HFH#xt
Core::clone B BEHLE Sk ME#E:M A Core::clone BR%(, 1R Student_info Z8AEIX} S48 M IR — 4
Core HKAIX%, HT clone MEFIERIF S B3R Core:clone %, %R, WHRIBRM
B Grad B, FLFRHHRKARERE Grad::clone RE T .

o EER S A, BATRATUS B E SIS RENRESE R T -

Student_info::Student_info(const Student_info& s):cp(0)
{
if{s.cp) cp=s.cp->clone();
}
Student_info& Student_info::operator=(const Student_info& s)
{
if(&s!=this) {
delete cp;
if(s.cp)
cp=s.cp->clone();
else
cp=0;
}

return *this;

}

FEREIMERST, RAVE op IBEVIEEILA 0, RIFHEKMHHVFA clone ¥, FEFFFT
St s.cp BEATHINT, R cp FEE—NEFREIN SR, B clone REEHIiZXER, BN cp B
RK 0, WEERVE cp THRIRA 18 AR 8 . 2o, BEIZ HAY iR Bt A &4 i A clone
M. Rt AER R &3 clone BB AR EAMEETIA TIE. B LAEH R4 B RBE,
X3 5 b AN AR S UL A AR AN B B i AR R SR ST FOK, EEAARERIN RS TIRE R
iHE, WRIEAE cp I BN S22 AR cp JATIR KX R A E .

W& cp K 0, TRRHEEHWEREERREEZHFREEABMEME, FHAX—I2
RGBT E IS AR ETEE R R AN,

13.5 {ERAIMZE

EEHAWEZE, BRABIET LU ERMENTE § 9.6 FHRREFIERIET, AR &
R B — A M7 AT B

int main()

{
vector<Student_info> students;
Student_info record;



ERBEREHESKL 261

string::size_type maxlen=0;
/ 1 ERRIET R
while(record.read(cin)) {
maxlen=max (maxlen, record.name() .size());
students.push_back(record) ;
}
/S FEA R R FERHRF
Sort(students.begin(),students.end(),Student_info: :compare) ;
/1R AR S RS
for(vector<Student_info>::size_type i=0;
il=students.size(); ++1i) {
cout<<setw(maxlen+l)<<students[i].name() ;
try{
double final_grade=students[i].grade();
streamsize prec=cout.precision();
cout<<setprecision(3)<<final_grade
<<setprecision(prec)<<endl;
}catch(domain_error e) {
cout<<e.what () <<endl;
}
}
return 0;

}

WAE RS R AR P i BOFE BH R AR R: —FRARAENER: —MEVIA
MRS, B4 Student_info 28K read W] LUEEUEAT —FIEFK. XA read BRESEIE HBAR
(I FE, BIEXNEFRREEERNICRENRE, REI—DFRHENER X R
WA, FBIAREHOBIRIA LI AN F R . 3 R 50U SR E BOE SR AT HA (oA R /9
Core KAt % 50# Grad MR, RIS record PRFE—MERZF RN B HIRE . ERX
A B EEF RPN, ENBIER, Student_info #1R FIE R .

B R EIEBATHF . #2530 Student_info::compare PR ¥{451845 Sort ¥, M sort
. TR AR name RERIT XS P A HATHE .

AR A AR BRI . B —BHEH T, students[i]#B48FE —4 Student_info KX
. AT HAE— R Core KRN R B Grad KEIX R T4 . 7RI Student_info 2H]
grade ERHAT, 1% B F A 4T R A S E ST R A B LR KL grade. 7EIBAT AR G SE BR B dia et
BRI Sk g R — MR A B grade R

B S %458 E R, 75 read BR¥CE X Student_info 285 [ 5 R B 3L 4B A7 22 A
Rt SR AR . BRI ERBEHE, R BB . S HT R R Bk R
students PRI TTE, XXLA Student_info ERTHER L. EXETHREBIEITZE,
7E read BB E LI BC AR IR SERE B MIER
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13.6 W =zik

BRHASESHENEIT TR RKEN, EREVECNRLRPNE, ERFE—F
HHELK. BINCEMAL —MERRXERIHB T T, REFRBER XL SHE
250, WMRAIER, AT RS — LR

13.6.1 Z%@(%?é?%ﬁ

7E§13.3.1 B, BAITU, WHREH Core RENGHREFE—NARTD, BAXNEESR
REETEIL Core KRR, AHEFEMR AR R . X—AFEKRIEARR: FAKREENZ
RELTEX AN BE AR Core KRIFT S LA K Core KR RN R HI . (HE, WRBEAMFHME
12~ FHESE 11 FhBUMFAIEH Vec K, BATSEM, Vec EABAAABTHIXNRE BN
. EHRATRIRE, LAHEFREENP—MHBRAONRIBARF. ZEEHREN
R BB FERIHLEIR B AW E AR — MR R X R RN .
WR RN TE R vector<Core>TJ LA A& FF Core KRN B F Grad KN E, KL KEE
M ANEFRIE . L ERATATLLX 4, RASHAIMSGRICBEASH, flm
vector<Core> students;
Grad g(cin); / /A Grad M &
students.push_back(g); / /1€ students BAEFF g R M Core HKARIY
FATAT LAIE Grad 8B4 S 77 7E students X5 4, BUABATAT AZE R EAL T — A8 11 Core
KRN R TR — 1 Grad BRI . BEY push_back BRFAI SRR EIR M
BRI ZPRITERNTIH, BTCABRATALE g 3R 484 push_back Ri¥. HREFEAL
St % FERUEE students F IR, RA g 3B B Core K50 704 K ik students ! 7E § 13.2.2 1,
XIFRBIBENSGR, REXERILABRBBEI—ICH RS — KB B AL
&, 7E5XH, push_back BEEUNEBRMSER A Core HKIINER, RS Core KHY
IR, 30 g MBH Core KA FHIIR, T g+ Grad FIFH R ABEBEESR .

13.6.2 FTEW— TR

HE—ATHEE, FRRME - NELRES —MREXRRBEAFHANEH S, BRH
AMERBHSEANBESHERELMF, BAEMREBTEFETHR R . flln, &
FIAT A BRI — N AR R MR RSB S E AR BRI T Core K224, EXANRBA
B R RIRE RS TX T Grad KH¥E, XNMRBEFARISH, B—1SEER
Rk HIARZ RS, TR AN SERFRSEE R0 B:

void Core::regrade(double d) { final=d; }
void Grad::regrade(double d, double d2 ) {final=dl; thesis=d2; }
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R r B—A Core KEIXNRKIFIH, WA TEMETFF

r.regrade(100) ; //BeBIEHIEST, WA Ccore: :regrade ¥
r.regrade(100,100) ; /IPEERERR, B Core: :regrade BB AH— 2%

B r #8/ —4 Grad KN, F-ANMREBRAELSBRFERE. B r £F8H Core
REINFHISIH, TAE Core K regrade B B R — double KBS ¥,
R r B—A8M Grad KENRK5IH, BAE T RRENFBFESEMEAZLELY:

r.regrade (100) ; / /TR RIEER, BN Grad: :regrade HHWANZH
r.regrade(100,100); / /BEB IEHIZST, M crad: :regrade ¥

WA r £ Grad KENZEM5IH, BITREFLFRAAKHEZEB—NEH. Grad KK
regrade ERECHEBE RN SH. BRBIIE —PMHE—NDSEBHEA Core HH) regrade BREUR A,
BRE N EIRERT A regrade XA TRE, HTELXMRAH) regrade B BB T AR .
R BAVE B —ANIRAE LRI B DA — AN FERRINT S 148 SO X AR A R 5 BREX B
HAT B HRA

r.Core::regrade (100) ; //BEREIEHIZEST, WH Core: :regrade

W1 SREAE regrade MBI N BMRE, M2ARNDABERGIRERF ZRBHEOH
BB —HER, BATAT LU T X FEZE Core MR A regrade B %+ 573 48 in— A~ BA BUMERI A
BERKISH:

virtual void Core::regrade(double d, double=0 ) {final=d; }

13.7 I\

MK AT BRAVT EER—N 55— DRI, A XEF— ARk

class base({
public:

//EEEN
protected:

/7 LA R A R M R R R B O
private:

/7 S BEF BAv I BN A R R B O
}i
I/ BEFENABTBEORRRAEREON—5

class derived:public base { ... };

6 MR AR A TR A2 p T DUEE S SCEER P 3R AE B3, T UEIRAERFIMAE BT
HIBLG . KA AR TR -

class priv_derived:private base { ... };
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EEEIRERADER, — R T SEROT R R

—RIRAE RN ERF DUAF T RGARTIR, KERHNE —BREFTE IR, &
HERE-MERERN S R SE TR R .

HARRR T URBRER:

class derived2:public derived { ... };

derived2 JEHIXT 5 F —4 derived KHIEBS>, T derived ZHIXF 5 XH —4 base KIHIF 4.
B, E derived2 KX R H RIS derived KA 5 base &5 .

IRAE I RAE VA R R B AN R BRI, EER X S EKE
SBHATHIZE , MR HIEIRAE RIS . —ROR B, B S — A R PR AEE T R ER),
Fh S B PR SR AR RRIR A KR B I S Bk deE A — MG R . Bl A E P ER 5
7, XA A RS E P B RVIMA S R RS . REREVIHLETEE
SRR HAITHIR, RS BNAAERNBRINGERBHTVISL

EhASYS T F R —FPAEBAT I v B AR R I — AN R BN e 00 EIRIE R RS AT Y R A
2R 20 1) S B o B A KR Sk e 5 SE o R PR Y R U4 - B A g8 s R FE T TR Bt B | R R A
BR B EA T BN RN RBAEREL A BB, A2 X — R DU AT LAIR
ERMA, ERERPATBEEREX —FH.

ERAERPAEEEE UEME. WR—DERN —MATIRM R R EETEE
S, BT A SRR BT fER T B RN E X B, EERPE KRB
R, —EEERRPEHITE L. MBE—ARFEAT —MEUERENSTAEEE
X, wFRSHH —REL HMKHERER.

B2 R —ANIRAERI R R RS BT —A R4 R R R EE A ES B SRR
s, TARAREEE (REHAR) const KEWELE, BARERNXNTRESES
HRM S EXFEN T, FERRERELAELR, Ndf —MRERERRL, B
LRI IR BOR [F]— NS R A R IR (RBIAD, IRAERMRBURE —MEMIRERE
R HEs (BREIHD. MESEFIRALE, HAREBHIXANF 4 REGIRERFHEAE
2 BB EMRR.

RO R B . 0 R RATE A — AR MR R S AR R — A LR LT RER R4 R
HORT 52, B 4 B2 rh g 7 T O — A R SR R 2 i SRR T BR A TR B A A A
FATTT LR S B — AN R AT A R 070 AN 58 SUE R BR A

class base{
public:

virtual ~base{() { }
Y

(LA AR, B TR BRSO A A FT U R A 240K, T ELZEVRAE AR R

i
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5 Z XX AT R BORAT B X

g RS R R 7 — DX S R R, N R IR AR BR R 1R A M R R
KA —BMEXAN N R R — AR KB BRI PTEL, 2EA0IE R 3 A 3008 A LR
BB E A EAMERN R IRTRRE.

BERRAREARNBRATEE, TARFETE—ADNELHIF. FOL, F—NERER
RPN EEME A this REEF . XMRH AT HHSRAEE . BIEOSIESRA R
RE—AEH, —BORYE, BUATEEIARI LR R BEE S P BN . RAES A
5 R AE R SUH Y B LASMBATER AL B , BT LR A AAE R R5 4L TS i I AE B R BB R T i B 2642
PR

value-type class_name::static-member-name=value;

L RER)R class-name 255 [ static-member-name XA R SR AT HISRIL, XX
AR LAY G{E value.

I

13-0 4wiF. BITHARAAENHIE.

13-1 7£ Core 2£5 Grad KHIE R IMA R H R E, S o BAERAT IR 58 H
HERERS5SHIIR. Fl:

cerr<<"Crad: :Grad(istream&) "<<endl;

YRTT UL [ — A istream&KTI B K Grad Wi R EF A LEXATER. REEF—4
NEFRBEMIEERS. Bl - TE&EHABRNER. R BSTEFIHH N, B2
5 R 45 RARRT

132 W TEAZEDEE X Core 255 Grad 2, HH FHEMEFBEDLHF LS AR
B

Core* pl=new Core;
Core* p2=new Grad;

Core sl;
Grad s2;

pl->gradel();
pl->name () ;

p2->grade () ;
p2->name () ;

s2->name () ;
s2->grade () ;

7 name ¥ 5 grade FWEH MR N B AW HE BRB A TEN R, BEROANE
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REIEH.

133 £ 9 EERNRFEFE - NRAKIE valid, ERFARILAFBIZNRRETERF
FH-MFERORE. ERTERKGER T IMAFFERIZIRE.

13-4 [FEXEERFRIN— AR, R § 103 PRI RIS — A BORSE H AE R
TSR

13-5 B AHBHERHN—AMETHEERBEI T HEMNKNER, Wi, BE
—TFEANEEEREYEIERNRERL, BRRE-HIRL, URRNEFRAEH—RR
R, FE.

13-6 HERZRM—AFIOE, XPBARRRERE T/ T REHETHFE. BR
XA A ER — B REEEL, HRMIIHTTRS BRI iR T 1E
Ak, AW ERMHEAR, Xk RFE RS RSERERER . mRmIIEaMmxK
BNV, AR R R A AR b 5 RS S WK SR P KR B O B R LR TERUS
RS H 60 435 60 4 UL LRI R A EE

137 ARGHRM—AK, BERARBTEINFE.

138 E—MEFER-DRSRE, S UCE EEREKHTH R EERNXR.

139 FARE, 7§ 1342 PR ERERBMBIRAN - TBERERTLER
B, GREREMFA?
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3T 1 B A7

HERESE 13 ERRBIIE T — Student_info AINFEREL, 7EIERNTIEFH ML S
BEAE—AHF . Student_info EARPUIREL T —MEERFGRTRIENED, EATLLAR
BY— AL RRE BN B iTEE . MFEABLHBRSESE A, KSR AR
HI 18

BAVEE X —AKALTF Student_info (I3, FTEMNEHRHBN ERBERE—MEOXK.
XA BEORE Cr+FRTERLN, SRR EHAMP AT, BITEREERINMED
EELHAFHRLH MK, XF MG MR —HILE FLERAREERBENAT
B, BAMEEIERIGE K. — BERAIE Student_info 4> Bi— AN ORM— P A3R4K, &
IR AT LAE — A 2Kdret R 5 /LN N R BT —EEH.

TEHRITMEER, BINTUAZHENIREH-ANEEFTEEEAFNER. £68E&0
#7738 A4 LA AR ST B 48 1 — DR B IR B, BATTRT DUBE S 0 S R IT AL B
HHRE.

AERREBIEBAT IR RABORE, XNERE: EEH— IR
L T HA? E—F, TRABEE RS SR HRRFNRE M HIHNE,
EE5ENREEMRRNIE. (B, Z£SHNEBTELEE—AMUREN K —A 51 H
IS, XA—RABRE/IMENR: WRENR x RE ARy K51H, B2EH x K&t
BEAEE y g B HI?

FiHEETRBREREETNHAN: MRy R x W—D R, MLABEREAEEN, W
B x RRER—MEM y Bk, BABRREEN . ZEBRIVEEIXEANFFERARARIREH
%, efNENEHIKE X LR EAR.

XEETHEMEE, B EBEEMNER, TR Cr+PHHMSBRE. EFFRIBE
X MBS, FFUABERAEREBHENHRNIS . FEEREMEALMEILER
E
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141 FREFHIMNREAW

LBRMFEREES 13 EFRBMRG N E. FEREEANAEREE, BRINFE#HFHL
B ANRES, FENSGREARRRAZE., SENRBETHENILLZ—, XHEMRZER
BAMKXER, SBETHRESHETBHELHHK. £ §133.1 HE - IRIETRD, BRATAEEK
EERERBNBRINES . F—MEE A TEIE R —4 Core KRN R, thH T HEFE B —4 Core
EKHTRERBNR. B BREREHATANZEFFENE, TEREINZBBAF.
XARFR N ERF A EAAEE B WA T TRERELAE, ABELERE.
PR, BRENIEHR Cr+HhRRN. BERNEELS N —. i
BATHRERH T WA S RENR I 8 R B IR 51 R MR AR R AR SR M R B 22 6]
REFARMSLE), ATSBO=ERHIR:
o H#l— Mg AL RBATIRH FTIsN S E S, HERFPHEHMEHIERR IR
K, BEATFAELZHPHER.
o MR —MgE ALBBER e RS AN, TEEIBENFLER.
® B — AR BE BETS %N & KR &7 — A2 83584 (dangling pointer),
ERR R A8 A X R BT IR & S BUR & XR1E
o MR E N —AMESHERRANEHITSL, SERRERERAEMTT, EKEFERW
BREFPRBERY, £9BUke k.
7E §13.5 9, RATERMR T RFNVE, X—KBRAVERFH AR T Student_info FIHHZK.
B A XA KRR IREH, BTAR PSR B EALE Student_info KREIX R, MAFTEHES
Jekt4T7ci. 1B, Student_info 5 b¥ Core RK4LRMABHRAE: TEIEHM Core K2
S O B OB T K IR A
BERATEMH R IBIX SR KRS0 T RBUE AR RS . BALELA Student_info 28
skiRftiEn, EEERES I IoRES “aF”. XBREN, XB—RERNREERRR
SRR ETEEE . XA FIA S HKARRITE ST BT R R R B IR K .

14.1.1 —MBAOMRZE

B 0 BAI R B RA K 5T TR ME X RIKZ B BSL, BT RBAR — M
. ERRNAEHTREEARTH, FURIMEXANEMM Handle. EXNRFRRA
PUFILEtEE:

® —/> Handle 5B SR — MR FEX R HME.

® IATH Lixt Handle 5% 34T R4

o BT LUET K — 4 Handle KB SR M E R IR AT — XS

® 158 —A Handle KRIXBIBRARXRMPEN LR —ANER, RATTLAH Handle
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BB KRR BETH. BRR, WRET Handle ZoRRAMA— N EMRL, BROA
HRFEEITHRERESIEEFREAB R, RERERNEEL — N ESEH
FRET A XA B R B
BAIH) Handle KESH M END: —BAR{E—1 Handle KA FIE [ — X &,
XA~ Handle KEIX SR AFTAMAMMEFITHEEE. —PMPHRBARGENH LR
Handle KRt %, R AMANZER G EEELIRERUTZNS: Fra v b EREE
it iX /> Handle 2K RI% B3k 3447 . X — PR 411578 Handle % T 1/ C++ B 3RS BRHEEH 1Y
iR . TEH %) /> Handle KBNS B HBHR, BAVNIZ B AER—NFR M, ZXHEA Handle
RN G HFE AR ANE M. EME— Handle KBS BHE, CERBRAHNKNS, MW
X RMBRZNROE—RE. RITEARVHPER—NEF IR REMAX S K Handle A%
%, AR A REEITXAE AN SR R TR RN SRS AN RE . AP
DL R Handle & & A 8O Sl H XA 75
X JRA SR RATZESSI Student_info JEMIAHRIRHMEK. Student_info i 4
¥ B HORIREE A R clone BB HIMILH Core KA R . THINTHR B SR
B Core KEIST R . XX EENZHTHRIESAEMBN R ZATHEME—T Student_info 3
IRt R R B — N ERRER R . BERNFE—ANIRBERLITH, FERMNEREX
BEHETARRENSRA:

template <class T> class Handle{
public:
Handle() :p(0) { }
Handle (const Handle& s):p(0) { if (s.p) p=s.p->clone(); }
Handle& operator={const Handle&):;
~Handle() { delete p; }
Handle (T* t):p(t) { }
operator bool() const { return p; }

T& operator* () const;

T* operator->() const;
private:

T p;

}i

Handle Z4& — /MR, BT LARATAT LA & R A BT B4 SR ) Handle 28 §—4
Handle<T>2580% R EH — Mg T REXRHIE KPR bRAEBRAREEZD
ferti. BT RBLHE BB, Handle 5H9RT U4 B40E Student_info ZEH HIAHIN G 2
—REM . BRI B SRR T WAL A O LARBHIZIEET RN . IR E R A& 1A
W) JEFIARSEX B clone BB A RiZX S I — M FTHIE M . Handle HrHa R SR 2ont R F
B %S HAETE. RESEFRENESMERE—H, B2 OREFHEAND A
clone H¥URAE Bt B I — D FHIE - '
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template<class T>
Handle<T>& Handle<T>::operator={const Handle& rhs)
{
if (&rhs!=this) {
delete p;
p=rhs.p?rhs.p->clone() :0;
}
return *this;

}

%A 7 —#F, Handle B RREEHEFRBERNERTRERT ARBE, W
RRMFRABTEMRMAE. MBRE, RABRRNBEFNNROAT. REIEERIEHR
MRPAEHFERESNS R ETEAINREFEAPEAFEER (L §3.22) KA
W7 clone MR TS . MR rhs.p HR, WA ths.p->clone H {4 RgFHaH p. BN
I p WA 0.

2% Handle JERIIREHIAT R, FIURMNBERT —FIMNEEIRE 5 D EhHIXRAH
KB, RIVEFH A TRESHIOMERECP T 8. X MERENSERE
—AMREF T, WS Handle 25 T FrigfOx OBE—. BHlin, WRBATEX

Handle<Core> student (new Grad):

HEHIRE T — N4 2% student i) Handle KBIXI %, BB T —A Core*fiit, RATX LR
EranEatl, EEREBAIRIA £ —> Grad RBX R

Handle<Core> Grad

o LENIE

BS, BITEXTEABEAEE. $— R operator boolOFH, B LLLAE—4
SAEE AT PR — 4 Handle J$RIXT S H18 . 75 Handle HRIN 55— TR IR BORBR AT I %
HERBCEEEA, FUEEEE. BAFEAEZESR operator* Hl operator>H ¥, EAIRH
3719 5 Handle A8<BX RIS 51

template<class T>
T& Handle<Ts>::operator*() const
{

if(p)

retrun *p;

throw runtime_error ("unbound Handle");
}
template<class T>
T* Handle<Ts>::0perator->{() const
{

if(p)
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return p;
throw runtime_error("unbound Handle");

}

- C++A B TTIBEAERE MR DB AR SR, XERNE
XTRITA TS ER, —4 Handle BRI R ZEHRF, HE R 2T X Handle KA
ST P HIFeE R VER C+ N RAEERF. WEH 1 student KERIXR, 4 *student #KH
F| 5*(studnet.p)FE I R (RZEBRATERT 1A p WEIBR ). BA)IEV, *student KIGIRH
% ERIEH —A Grad KB ZHISIH, XA RRLEX student TR A BT -

SEEFLHENESEAMMER—A. BF L, SBEFERE—AZTHEF, HE
HE LTSS EN - TERAR. B CEEERFRE N REEN—#, >BE/RRX
WREREEMEFH—ARE, XANRRLRE>BEFOERESRER. BARR4A
FRFER, FURNAERET MR ALRABEHRHFBENRR . C++BEERRITE
N —AN->BE R RIBRE —A AT LUBEVER TGS A . 7EE X operator—>E AR, R x B
X oeratror—> R BRI — AR, B2

x->y
BMERT
(x.operator->())->y
FEIXHE, operator—>RYURE x M B EFEKFRE . FHL, T4 student X,
student->y
MERT
(student .operator->()) ->y
HRIBRAIN operator—>F F e X, ERXXEFRT
student.p->y

(BBET —AHEL, FRLBRPHE—BA RFRINEEV 1 studentp). Fik, ->iEH
%A —A Handle T34 S0 E MR BOAFI R4 Handle EI0 R B384 R, BIX—FEETRL
RARZIEER - :

BAWERZ — £ Handle XEFHE C++ BHWREAXNEENE. BEECELEHHN
operator*5 operator->5E X, BAGNEHMEEEHT . KB MEEARBER A5 HRE
— Aok, BRI ERBFRGETUEBHERESHE. B, WRBRMNELT
student->grade(), SEFR_bRIEIT student 3% B ¥ p $BEHRIAA grade B EBITHIRHR RS
SHRYE p FTHRAT R SRR g e 3 R iR A B R — M RRA B grade B3, R student PoE 3
PRI IR AL A B — A Grad KB %R, BALFFAAMBRZ Grad::grade B3, R, K
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4%

3 operator*BE|—A51H, FTLARIELT (*student).grade(), HABRMIREET 451 B HH
grade R, ZEBITHIRMRERE S SRERAR—ANRAER grade B¥.

14.1.2 {FEH—MEBEONR
BATATLLH Handle K EE § 13.3.1 PR T84 M RSFEF:

int main()

{
vector<Handle<Core>> students; / /SRR
Handle<Core> record; /B
char ch;

}

string::size_type maxlen=0;

/ 1 EBOHEFSHIR
while (cin>>ch) {
if (ch=="U0")
record=new Core; /) H—A Core KRHRHTAH
else
record=new Grad; //R—A Grad BB BHENF
record-s>read(cin) ; / /5% Handle<T>: : ->, RGHAERI read R
maxlen=max (maxlen, record->name() .size()); / /A Handle<T>:: ->

students.push_back (record) ;
}
/ /BB compare BMB{FEZ WTLAH const Handle<Core>sKEESE
sort (students.begin(), students.end () ,compare_Core_handles};
/ /A 5 st
for (vector<Handle<Core>>: :size_type 1i=0;
il=students.size(); ++1) {
//students [1]R— Handle KA, A5 LLHHER
cout<<setw(maxlen+l)<<students{i]->name() ;
tryd{
double final_grade=students[i]->grade();
streamsize prec=cout.precision();
cout<<setprecision(3)<<final_grade
<<setprecision(prec)<<endl;
} catch{domain_error e) {
cout<<e.what () <<endl;
}
1/ 8H delete iEH]
}

return 0;

XAEFR 2 Handle<Core>K BN R A £ Core* AR %, FlIE, BRIEAE § 13.3.1
hET AR, BIBES N EERNHEBRRERBU XX EES sort BEK const
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Handle<Core>& K S AT HA . RAVEXAN KB LRBAEL I P 4H1EE B 7 RER
IMBRREEEHFXANRE, EREREA compare_Core_handles.

HSURTHR AL, XAMREER A —IAEZLE, TR ERHERBS . BRI
students A FMESHTEEES H, 83— Handle KA % % , 4R /5 VA A Handle<T>::operator->
EE AR, BidEER Core*3ifid name BR¥ S grade BB, HliN, 7E studentsi]->grade()
FRAEREZEG->, BATLER EEITH R students[i].p->grade(). BFA grade BRERE BN,
B AL AEIZ AT HIRHERRYE students[il.p BTHa st RIMARK g B IR —MRAR grade B
Wi —#8, F% Handle BEBRINEENT, FUBNAFTESDINAA delete RHRMIER
students F IFRET TCEATIR AKX .

WAHEERRE, BRIITUEFHRRS Student_info 2K, BRAERMNTAT IALIXAH A —aligk
A28, ibe WS IR TIE AR HoK

class Student_infof{
public:
student_info() { }
student_info(std::istream& is) { read(is); }
/I BREABFESHMERY, SAETERMERERBSIHRNT
std::istream& read(std:istream&):
std::string name() const{
if (cp) return cp->name();
else throw runtime_error("uninitialized Student");
}
double grade() const {
if (cp) return cp->»grade();1l
else throw runtime_error(uninitialized Student");
}
static bool compare(const Student_info& sl,
const Student_info& s2) {
return sl.name()<s2.name();
}
private:
Handle<Core> cp;
Y

TEIXANR AR Student_info H, cp MAXBBEBLAEHR Core*, iR Handle<Core>. HT
Handle TTCMBIFHEBREHMBINEENS, RITERAFTETZ LB TEHIEFHIK
. BAMBAIER BB E K. B name F grade HERWLERHE, BENIHIT
T cp [ bool ¥/ B 145 A Handle K 4 EEM operator->IZEFF (EHAR K
BEXTRREHD .

AT REBNXRNEF LR, BMLETERS R read WF:

istream& Student_info::read(istream& is)
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char char;

is >> ch; /7 RALEFRR

/1 REHRRTEFIIN R
// fH Handle<T> (T*) AR E X REIFREHIE — 4 Handle<Core>HIXTHR
// VAR Handle<T>: :opeartor=¥# Handle<Core>RIHLE EiAKXI SR
if (ch == 'U")
cp = new Corel(is);
else
cp = new Grad(is);

return is;

}

FERREE B & S8 Student_info::read B3, AiHiB4THR KRB H KA
B, BHBMXAE, XBEEHT delete B7), FAX cp HATRMESBBENR SABNE.
% T ERX AN, RNEENEIITFMANGTN. Hln, WERPIT new Core(is), BATEE
F|—A Core* KB MRt %, R/5 Kt il A Handle(T*)#4 i REHE EF ¥, —1> Handle<Core>
HAIxt 5 . SR)5 A Handle (IR (41 4% R ITIX 4 Handle 81 EMRS cp, 7ETABRIERZ
E R B EHES B3IMRR Handle WETFTRHXT 8. EXMHEBRBRELE S, RIMGERH
BT —ANBATE RS Core KB S I—NH 4.

14.2 S|HiT#RR

e, RAICLBSEIR N THENEORPABHK, £RT —MFHFEH K, B
TUAH Handle ZSRSLMARRE DR, AFEFEINERLESEBAFEERE. B, &
116 Handle 287631 RSO #HT H SR EBREBENFHR DR EERNE, IEEENIATE
X4 RHE AR EIS . BB R Handle 2 5 2 45 i Handle KEIXT SR R X 5L

—fER U, BAIFREFEERERTNNEHITRE. S, BRITTRFE-ANEES—
AR EHEY, BREEINHELAR—HRAE, IHRBRIOIATFECIRE—ME—HIE.
R — BRI SAERLUE, HAAKEE HERERNRORE. EXERE, RARHE
SHE RN BT E S, HHiXxsns QAR CPU M ERFERE. AT SCRHXERRE
%, RAIFEAF Handle 2, ‘B 7 Handle 280 5 A 5 H HIH0 FHEAR ST R E RIX R BT LB
M s, 2R, BMERNIAVILA Handle KEXSIRHA—MREN SR, HEREEEANH
BERZANE SANNE. BR, BEXNSANERHNHLN ZEERAZNENEE 1
Handle 270 %o 5 48 I B3k B B 6%

Bj5, RAMEEESIHHE (reference count), XR—AXR, EARILFKHEZDOI
SIRAENEEN SR . FA BN REHE — A5 SBA5 AT EERER—FTH
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1 BiRx REARAKEHR, RATES AN —, 75— MOR S BRI RS
B —. EBRE—NMIBSSERRERR, s/ HHEENE. 5 AHEAZHINE, R
NIB AT UL 22 2 bR B ARX S IR W FF
X—HEREZTRKEAVENAFEESHERH. BATEAEIL 124 Ref_handle
RIE, XK E X AERA 1M Handle KB R P MABI AT K5, ETEHHD
BB, BAVKRIT—TF, RIS UEE, #HEREAARERER—MRE—F TR K.
H TR A KRN R ThEE, BAILASER—ATHEEE, REBSIRKEIRE.
I S5MIRERE, DMESTITUERBESH MM, 815 Ref_handle FEEIR SCBRAIXS
SEE —AN GRS BARE— KBRS R 2T . — ORI,
BA TR EB BT A — RIS, FTUAREE TR P IMA— TR . E6F L,
AR Ref_handle KHIA BI85 RIREHE. B—45—/ Ref_handle KEIX $K
BRI & — MRS LR, XA ST BARERBATER T 2N R E DA B

template <class T> class Ref_handle {
public:
/R E BRI RS IRT
Ref_handle() :refptr(new size_t(1)),p(0) { }
Ref_handle(T* t):refptr(new size_t(1)),p(t) { }
Ref_handle(const Ref_handle& h):refptr(h.refptr),p(h.p)
{
++*refptr;
}
Ref_handle& operator=(const Ref_handle&) ;

~Ref_handle();
/ / TRIHT
operator bool() const { return p; }
T& operator* () const
{
if (p)

return *p;
throw std::runtime_error ("unbound Ref_handle');
}
T* operator-=>() const
{
if(p)
return p;
throw std::runtime_error ( "unbound Ref_ _handle");
}
private:
™ p;
size_t* refptr; / / F B4
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BAFE Ref_handle HKPHFHMT —MNEIBERRA, FHHXIERBRHMBEE T — T AX &%
WA FRAT VISR . BRIAMERBSHA —1 T*SHHER BB RER—TFTH
Ref_handle XI5, FIClEIEA—NHASI R (size_t KB 4HWATE, REHExHT
WRAMER N 1. BEMERECRAER - ISR, BEX5E4 HK Ref_handle<T>KH!
St HATIRE B, MG VHEEE M 1, URRIB XA T RE R4 XL T4
K, ) Ref_handle<T>RAN S IRAE—4 T MRS FH A5 . 2805 7KE, W
B X £ Ref_handle<T>#Ex %, T HRITER X BH—NEH Y, BAEMNZEKRA
wnF BT

Ref_handle<T> T Ref_handle<T>
p T BB R p
refptr ~ | refptr

\ size_t /
C):ikan 4
FREZEFREDUERTEXANS AT, TAREREHRENS:

template<class T>
Ref_handle<T>& Ref_handle<Ts>::operator=(const Ref_handle& rhs)
{
++*rhs.refptr;
[ /BRI, MRLENIEHERTRE
if(--*refptr==0)
delete refptr;
delete p;

}

/1 BRI RAER R HE
refptr=rhs.refptr;
p=rhs.p;

return *this;

}

RUART—FE, RATEERHAT B RREMEI, BATESZEN 22 B E BN 5 80 5] T B0
— 7 B SR AT BRSO B B R TS — kAR v 18 TR R e B o SR A BR AR AR TR ) R —
AR, B4 BN R AN ST TR AR, X LU AR T B S EREF.

W RLE A 3 VSR I R A BB, AL RERR R SRR SRR ESS —
A~ Ref_handle KB % . FARATEH R EREEX MM, FUERA delete REBRBR
HEE—A S, B, RALALEEER refpr 5 p HEZ ATMRX N3 S AR E R H51 A
H¥. BATYAFEE T p 5 refptr Y delete B, BAXHNMFRANFILAFHIRER, A
TBENEER, RIVIAMBRENIHIENEBRAR.
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RIS ZE, WRALE, RIMNEEELBREEISNESHIERERESZB, R
fa— R Bl —MER A RERRGIA.

PR BB EE R, SREEMRY Ref_handle WHREEFRIEHN T HRKR
FE—A5IH. WRERE, RBBREE RSB S HMNTE:

template<class T> Ref_handle<T>::~Ref_handle()
{
if (--*refptr==0) {
delete refptr;
delete p;
}
}

ST UE— M RAARRE 42 R ER SRR EHIERE, ZXNRAER Ref_handle
KA LLIE# THE, (HEX T4 Studnet_info IXFER, ARBEMHRAISE— M —FHERIERH
RELFER? B, mRBRATIE Ref_handle 2582 2] Student_info 2 b, IALEIZAT T HKIE
A i 45 -

Student_info sl(cin); / / R A RIS s1
Student_info s2=s1; /B SLIE “EH” Bls2

REE L% 2 sl —EH, BXFFL s 5 2 RFANRIRHA—NERNSR. %
WATHEH Ref_handle K MREH BT clone B¥, HMLAILUEE EHEK WK, EA
Ref_handle MR clone F#l, XMREMAMMKRREFTRERBITXENR. 5577
i, Ref_handle FHX — A B 7] LU St BB HHTRA L ENES . NER, TRFEEER,
EEHASHNEEHITES . XTRITXEAE?

14.3 ALRUERRE 4 FHE I Z 54 19 F148

EA Kb, BRATEL¥ETIXAE B URENFEANTRNE L. B—MREEENEENR
BATE S BoAREMNRARLE B HEENS . —HEFHHERT L, XMER
HHERERRE AR BEEEH ERNER, A ARBEIXRFES G AR I
FikEINLA, SR8 T Ref_handle 2KKITh8E, T H KM /EE 4 Handle RN HREBE—4
(— R . X —ARRE T Co+ B ITREINE RIS, FRBR TS MZE
Bebt. FERISEHREEEBRNOEE Pr, FFiERER C++BHHRH 0 —MRE
MRAC R . —RBEskil, Por RUFERINITERZ AN ROERRREHZNR, R, K
EREINE B — ORISR FERE, 5IHHETUSEFRIN— RN
mESSRE—5A.

XEE P KA9EAEH 53T § 14.2 T Ref_hadle M. RITEMM R F T EZF 0
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)\*“4\ﬁiﬁiéﬁ§&:

template<class T> class Ptr {
public:
/I FM—AN AR, ARERENRFEREFEMESXTR
void make_unique({) {
if (*refptr !=1) {
--*refptr;
refptr=new size_t(1);
p=p?p->clone():0;
}
}
/BT B T LF LSS Ref_handle K
Ptr() :refptr(new size_t(1)),p(0) { }
Ptr(T* t):refptr(new size_t(1)),p(t) { }
Ptr(const Ptr& h):refptr(h.refptr),p(h.p) { ++*refptr; }

Ptr& operator=(const Ptr&); //SEBEAE §14. 2 PHM

~Ptr(); //EBESE § 14,2 S

operator bool() const { return p; }

T& operator*() const; //EBRAE §14.2 FAHAM

T* operator->{() const; //SEBEAE §14. 2 AN
private:

T* p;

size_t* refptr;
Yi

XA K make_unique BRE5ER T BAVEMB THE: mRSIAFTHKER 1, &R
AT T B, EiAHEORMPTENRI2EH clone ¥, HRENRH—NEME,
RIGHE p I8MXANEME. WRSIHTEAR 1, BAEDLERS— Pr RN RIBRVIHE
St . Eik, BATEESHANSBEEGIH TSR 1 GXABFTRERR/DN 1 BERREA
0). RIE, BRATHEN, XHIHALFTH A e LUS AT KRN SR — MRS R Bh
BFBZE N IERE —A Pu BEHT R S5 RATHIX AN R ARER, BrodETHE8y 1. ZE1RH clone
BB, SRBERABERHNON RN R AR —MEEHN R WREHKE, R
F clone B¥REHIZNE. ERULBEZE, X4 Pu RENZEME——5 p FHEXMNR
RBERIN R . XM RAEEVHRMNRER—XNR FEFENRKTI AT 1 B,
HATRE LRI S — AN E M (ERIRAXT R M5 HORT 1 MRHEO.

BAERATTLIZE § 14.1.2 FEH Student_info P H XM BFRAK Pr K. X AH5E
S RFEER Student_info KN AR FFBULMBZE . BEH Student_info JREUEF— T BRIEES
ARRETRENBRHME. E—— D EURNRHERRIER read BY, ERXRHER
A ERNERA NS H Pr KRS, EXAMKIEE, Pr RKBEEHE R R
W IEME, BATaeRE B, XERRTREAREHE RN RITWE IAE. EEMA BT,
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BN R ERAN BT — R Pu KRN R, IERENBHE—FHE. WRETMHE
HIFERF:

Student_info sl;

read(cin, sl); /1R sl B—ME
Student_info s2=sl; /718 s1 MEEFIF s2
read(cin,s2); / /R s2; BUEMIE s2 TIAR s1

A4, s2 WHEBLE read MBI IFHTHEE, sl KHERTAZE.

F-—H T, MREAIEE § 13.6.2 FEH virtual FAK] regrade BREINIA Core 14k A&
th, 3 BRI Student_info K ELAH—MENME O RS, AKX T A make_unique
PR, regrade R EMEMNF:

void Student_info::regrade(double final,double thesis)
{

//ERENRZNABIBCHNES

cp.make_unique() ;

if (cp)

cp->regrade(final, thesis);

else throw run_time_error{'regrade of unknown student');

}

14.4 TA[EFWHE—

REBNGATBARTIEA, TREFAESREBRNFENTATAE. b, RE
BHRRIEAERETIE 12 IR S K. £ §1234 %, RATETERNICHN Sur
RN R, BRIBEE—KBOFR, ER—DFH Sr KA, B Su KBEHRIMA
IR, BRAIFEZDEE £ B RIRE:

/ /RN IERIBITES?
class Str{
friend std::istream& operator>>(std::istream&, Str&);
public:
Str& operator+=(const Str& s) {
data.make_unique(0;
std::copy(s.data->begin(),s.data->end (),
std: :back_inserter (*data));
return *this;

}

//BEOERS SRR

typedef Vec<chars::size_type size_type;
/1 EBAER prr KRR MG RK

Str() :data(new Vec<char>) { }
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Str(const char* cp):data(new Vec<char>) {
std: :copy(cp,cp+std: :strlen(cp),
std: :back_inserter (*data)) ;
}
Str(size_type n, char c):data(new Vec<char>(n,c)) { }
template<class In> Str(In i,In j):data(new Vec<char>) {
std::copy(i,J,std::back_inserter(*data));
}
/ /FEBEFFMREH nake_unique R
char& operator(] (size_type,i) {
data.make_uniquel()
return (*data)[i];

}

const char& operator[](size_type 1) const { return (*data)[il; }
size_type size() const {return data->size(); }
private:

/I RE—AEE RH Per
Ptr<Vec<char>> data;
Y
/8 §12.3.212.3.3 hIRESEH
std::ostream& operator<<(std::ostream&,const Str&);
Str operator+(const Str&,const Str&);

BAVEE T Sw BN, EEMBA ERETEONLR. RIOIARES D Su KE
SHEPHEEE-AHBRANSR, MEAERT —MERAERKN Pr R . XFIHERTU LT
£A St KB ILH R — KB FHRE. MERBEdh— AT mERAUN R RAR,
FFI3E M4 AT ) BRI ST RATEA AL % P BRI %R REL (IARNE) data $IE
HIEREARRS, SLIMTHRAMER. 4R, XERERERERE I PrXBNZ L, B
PIX e 1E B 1) BT Pt BN B (T84T R IR Su KA R T HREFRHEREN. B
EH BRI A REE Sr RN HERE, BURANZER, BEERSHE/ANERER
AR THREEMFEE,

B, BAIRE —F Str::operator+=RR A LI . IR EITHIEMBRZH
BRExST, LIS datamake_uniqueQR$. XAMZ)E, SrRKBNFHE T HCH
—NERBIENEL, T UXEANRA4 B B T B .

14.4.1 SHBIREEEHIEISER
AR, make_unique BRI 5E SCRAFEAE — AN B RO I B -

tmeplate<class T>
vold Ptr<Ts>::make_unique()
{

if(*refptr != 1) {
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-—-*refptr;
refptr=new size_t(1);
p=p?p->clone():0; / /X BAFLE
}
}

BARE BN p->clone BEHAH, HABIMER T Pu<vector<char> >, FrllE¥iRk
Bl A vector<char>EH f) clone A% . HEAZENRZ, FEXEFEH clone RH.

K% clone B¥E— A EIEEK, FFUEUAR—A5 P KRERFIKM T EE. #]h)
EW, X T Pr HATBEER T — A4 AM EFTE K, 8 clone BEUE BN —A A B
REFEEM: YR, XABEFTHRLY, FARINARESER Vec BHIE . XAKBBRTR
SCELbRAE ) B KA DR — N TEED. WRBRAIMEFPMA— clone B R FE, M2
BRIMAT — A XA RIRG, XA RN Vec J 8O R B AL 7 B8 DR
TET . WERANKE 21H0E?

8 X — SRR B AR B BB B AR, XA BARIRATH AR O B LA R A
ASEH . BT RN LGS 3 I NS R R R AR . TR AR, BATKERA
—ANEFF EHAFERN RS, BRERRINEEINESRNREFLE. BABRADER, AE
HELEAXA R R, TR E X — BT DB #E AT UL # R R e R m . &4
R BRIV E clone R .

template<class T> T* clone(const T* tp)

{
return tp->clone();
}
&M make_unique A EBLLAE clone B
teplate<class T»>
void Ptr<Ts>::make_unique ()
{
if (*refptr!=1) {
--*refptr;
refptr=new size_t(1l);

p=p?clone(p):0; //¥H clone KEREEBRE (MARKRRBRE
}
}

MR, BINXRE—AN 8] AL make_unique BB EHR A clone R,
KRR IR SEBR B B BIRXT Y clone F R ERM. Fit, IAZE make_unique REiL—ME]
BRRBRTIEN: SaRAIERRRBIRAN clone F¥, iHX—IJERRARAN clone B3l
P p FHE M EXT R clone 55 K%K . %4 T8 Student_info IXFFHIFE X T clone 5 R
ki, X—HEMARREAN. BRNTR Su XK, BHEFE Pr KEXNE, TE Pr
Hrh ¥ 52 X clone ¥, XMIFR FTX—MZAARBAREET . X FRHERXFREKE,
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BATBATLAE X 57—l R4
!/ IXRAF Ptr<Vec<char>>3IEH TN R

template<>
Vec<char>* clone(const Vec<char>* vp)
{

return new Vec<char> (*vp) ;

}

R Z R LA H template<>FR B XA R HUR — MERFL . XFMRG IR S B
B T —MFHRRA R B 4. @i & B AR AL, clone BR¥TE W — 48[ Vec<char>
KA B MIREHEASENE, S5FHMERBHENSEN REARNTIME. &R
clone P51 —4 Vec<char>*K RIS HAT, FmifsiAA —MERMAR clone ¥, M
clone FRFEHIARRINIRETSEET, MiIFB/IFEX clone BREAIE BT EZHIML, X—
LA E B G 1% 28 LER R R R I8 ST TR T 8.8 clone L5 BR#L. clone BREXAIFFALIR A1
Vec<char>2K ) H #l GRS, FASEIRMMTIEH FTIEN SRMWE — N F I Vec<char>ZKRI %}
%. BRXMEILE clone BB REELIFHE, HREN Vec KRFIRER, BIAWAT
BEX AWM. ‘
WMAERA5IE clone A —FEIRBEMEA—NRBBRR RPTFLE, XE—EBE LHDOTR
1% clone EREHIKBHE. BESIA—DFRIEE, BATRT UL —A clone K, ibIXAMF
L1 clone BRE AT AZE R &l — MFBRE (XK BA E X clone R BEO xR EKIRHERIRA
MTTEA— clone B A K E, A —MEBIMERBEEREERANETRE. £ARM
XML clone BREUMIE %, BAVAAFANER clone B, ATXZEXKRFNEH
make_unique ER#. #HAEYE
® WIRIREH T Pur<T>2/8 £ %7 & Pu<T>::make_unique MR ¥, 4 H & € X T::clone
REEHA KRR

® WMRIRIFA T Pr<T>::make_unique BR¥, T HE X T T:clone K%, A4 make_unique
BR¥URF A A T::clone.

® WMRYRIAM T Pu<T>::make_unique B3, 1M HAKREA Ticlone ¥l (HIFERAR
AFEEE), BRART LUE b —4 clone<T>HUAR AR A HI TAE .

XAMFAMG ] R B R LR g i X P K ThEE. AERFT—ARET,
Xt R BRI —RERE BN ERTEHIERE.

1442 SHEMFLARBDZN?

hTRAEEFRIRE AN RE, BATELESFEN AR FHE—EB. F-FRNE
XIIFEARFERAN operator(|&%k. H—MEMT datamake_unique % 15— M4
BE. MTASBRERE?
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R—ER SRR TR —NERRRAE XK. operator[| BB HE _MRAR—NERRAR
¥, ZIEREZRBASHEXNRMANE, FATIEREB— const chra&KRIELHAE. B
B, BIEEJLAS St KBS HE R —KEN Vec<chan>K AN R B HH 2K, B, H
PAREL — % BIREE RS S BRI R HIE.

ANEHIR, operator[[ R B — MRAIREl—4 char&fH, XEKREH I LUHX—RE]
HEHR Str BRENZHE. MEAFREXAM, BOFELX Su BB HAEKIS5ZE R BRHI
XA b, AibX— SRR R —KE Vec RRISTR KM S T LWIX—H K,
BAEE LHHE, FFIREI—ANEM Vec REIN R ZFHISIHZA, AREEITIRA P 2R
X% i) make_unique FEI¥RBIZEHAth Str RIS R AIME .

14.5 NG5

BRI LB R RBREATU T HREHE X, LR LB R T —AMRENRBSH, MLl
— M RRSAE . SHE LR A M SN EHCSBH T A BRIHEEE, AR %
MIEENHEAE, M TFERFIRTFERESHRIREHRENM R+ EE.
I

14-0 ¥, BT HMRAEERFRE.

14-1 SEI Pr<Core>JS Xt LR 1E R $Y

14-2  f# 8 Ptr<Core>Xt R LB 4L RBUE P - HH TR .

14-3 {8 Pr KM B LR A KL Student_info 2K, R J5 X AH Student_info 23K
ST § 13.5 HFAERGHRRT .

14-4 f§H Pu RBRLHRAETE Su K.

14-5 BENHIFESEN Su RKHSITHER T St MFEF (B split RBFER T Vec<Str>
RHERRERED RRXANRIERN.

14-6 Pt RELfF LBRTHEARE: RETIIATE, ANSEIRAENBBRAE. &
EX—ANRATF TN RIEHEREF LN Pr XK.
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FHA AT EE

FEHRBLAERNNERM RGN, FHMARB AT AN, XECM—RNTHE R IR
THH. —HUEK, BRI § 5.8 PAHEKXFRBEERE FHRES+MHE, BAXR— @
R BREER TR, B, BABCT U E#T R, VBILETHRBRATEEE. X
M FENCER TREE, EFEAPRIAN RS EHATRERMBAL . 2R B RATERE
B— TFEXAMF, WRFERES 14 EREIREEMERORZE, XM60FRAEREEE
CAw D B FE SR — 2

AR §58H, BRINBETIILNES, EB—NERFERBRERE— vector<string>, 7EXH
HEFENBER— N ERRFTEEH TR FHH X FFBEBEFE 2 7] X FE2 230 3¢
ARG, WRBINEEE - MREHENES, BLABRIEIBAIRESNFRNEAE
. —PMREBEHRERKHES, THEFERNERABLETE-MEM4.

FRREME, $SSREMNMRARERTHEXRTEREEHINER. BRIOTAME—
S ERR T ERE . B RERMNNZFAHNERER, WETERENE—RBEE
AT M ERE LM S e AERNER. FEREANREFERE—TEBRENSEHER,
Bl n RAB G M — B B AR L E R, ARATRAT L 75 P rh R e B2 45 f@%ﬂ » BRLLER S
BAEIER, NNEELHSHNER TR FEELERABN, B HRA )X in T
W F R BERER PR3, TIAREREAT T INHESRET ERK .

KEHED, EEAERMBLFEHSETEHIRERRFRENSGHER, FNXE®
AR REFH.

15.1 igit

MAER MR R BESFRR. — MRS AR R E—RIMTBREXT A B’
R4 RAEWER. H— P REIAT K E—RITEE>ERFRNBIER 440
. BATREER BEBREN—A vector<string>, _LETHUEAIHEAN A B EHE FXA BB,
FLk, ibBATERE —FBXMRE.
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S-SR R A R R, BRATTRT RIS R 2 JURTE 14 P IHEE R Pr JERFBR.
7 P 0, BATBELRHFRERERGEE-NMEREMNET, REILLANBERILHER -
%. B, MBELS-IEEN—MER, RIAERESFHERPEMENFR. EPrX
FE A5 BTSSR EHIEXE, CREREOEERN A SRR

R R LR BN LR T . §— N ERAE HCNEH, RITEERTFXEEHGE
B. BIMFFHERTEER —KEHHER, WTaREE R U T MR ER Bz — LR
B: frame BE, B BIERETE; hcat Y veat ¥, 270EMR—IBKP/EEERN
EE.

BAER, BAENMAELUNER. BERREITRAARE, BITMEEIEARNERR
72, BERIMBMERB —MgR.

15.1.1  ERKRRRINGSN

PLZERH ST — F i gk 2 E R R BRA IR B : BRATE LR A FMEIREE, SIE
BARLL, EEERAERIZM. XLHMEEEHNTE—XKER, FUSERNZEHESH
H—FMRIF AR T . BATAT USRS X— AR, iR ER N —SEARRIL, REN
HER PR B AR TRUER — M ERERERE.

BAIE KIS PR YRAE S, String Pic. Frame_Pic. Hcat_Pic I Vcat_Pic. %/ H#Z4 HE]
2R TU R String Pic 3k 1T 44 S8 B MY 4 L0 B Frame_Pic #iik; &L
¥ TS PR T 7K ST/ i 4 F I R T Al HCat_Pic/Vcat_Pic #iiR. A T (EIXLLYRAEFGE L 4R A
BEEATR, TN CUR BBIREOR S LA B E UM e & R E WA B E A AT AIRES . X
BE, A% 258 7T LS LART — REBATAE A — AN RAE TS T B A A AT IEEBEAT BRAR R B FE R
W — R KR BTG . BT X PR A AR — A R HIRIFIE RS (Pic_base) JRAEH
sk, FEEHTERSRERNBEEXRER.

BT RN ERREEREMEXANEEKXRNE TR LG RIVKARNRFER
B2 0 % 2 T, B RATRAER — MR RN M M BT, AR, X
BT BN R E—BERNHMESES. B, RIIETEERATI AT £RFHRRER
FRI I RET A R S AR E P EER T BREEMT &.

RATNE P AEEREX Pic_base BTN, BATESHIRERITE, BRI
S M — AV sE BT e DV S R P A TR AR a6 96 0 SE SR 1Y th AT LA XN 2K (18 — 3RV,
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HTRAITGKERT Pu, FHEORBLIBSAEMBERE. 2R, BMONFTEE I E:
B0, BAEIAMNRAERL. BAVEE DM Picture, B Pr RALER

BAIN ZAMA4KEN Pr, REHXEN Pr FENEMAKBNZRE? EEHENE
RATHI LI : Pic_base. FHih, TS LEF Picture NN —/ Pur<Pic_base>I B BRI A .

ERTTY L30T, RAVFTEEM Pic_base M XBEAN T Wi, &/ HAEET Picture
2 7] B2 Hth B X SR T A B BB U AR — AN A 2K B SN B MR E S BT
EEMEPILE . BATHEX LKA public MR E NS, kR YTE public 8O H®H 2 XE
MRS E R, B xRy R AT LM g R SRR S B 2 [ A /R R AR @i Picture
KRE.

IIELLRATE B THEAMR, BB T BIBAN BRIV KT H TIRe:

/7 REPITHIRHER BT 2

class Pic_base { };

class String_Pic:public Pic_base { };
class Frame_Pic:public Pic_base { }:
class Vcat_Pic:public Pic_base { }:
class Hcat_Pic:public Pic_base { };

WS -E SETE Y
class Picture {
public:

Picture(const std::vector<std::string>&=

std::vector<std::string>());

private:

Ptr<Pic_base> p;
Y .
Picture X} 41 — A% [ Ptr<Pic_base>JS {1 % . Pic_base 282 HoAth 1Y # b 5 52 F
BRI A SRR, P 2FRE S| VA SE IR SRR R A3 . 7E Picture K RAT
B AG —AMRIEE Pr REN R H AR BNIRERRN SR LI ZERIE. E45HIE, BRITER
7 % B i AT B AR BT — MR, Pic_base FMIIRAERM AT BIREZH

PIZE, Picture KOZ 8. ©RE—RE, MEARN—ALER suwing KEMNZHK
REHKBEIE, ER— Picture REIXTR . RAMEARASE (R §7.3) kERESHEN
A . MBE—AFPERE—A Picture REX RIHRZH RIEUEMSH, WasmFHEE
B Z1 vector<string>ORME—NEBH, TER—MEEEMICEK vector<string>X R . B,
RS HHSE R E AFBRAIMER R T EXHKE X

Picture p: /A8 Picture KRR
kA B — N A TCE K Picture KEIN S .
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T, BAIEES R — T WIS Picwure A H AR IE - BT T H FMEF R E LI frame.
heat Ml veat X=MEERH . BAIFEERTFOFERZ=A R, TEHRERTEEN
5E MUK Picture & {5 R %K . R 43X S 4R MR BN 2 R EZEAE A BA) Picture FEAUT B AR
FURELEREINEXAARARK. FX L, TH-ITEFHBEBERNARZES: &
§123.5 BRAIES, WRIEEIIE X hIESA R, TUALFRIER BB ER.

B0, K Picture FEHIE REBEHHA A explicit (B K, FUMAPAUEHT
T IR :

vector<string> vs;
Picture p=vs;

EHITHRE, RE2ATHRIBE vs MEEBRR—A Pictuere KENR . WRBEAIH
ER XN (E ERITFAEAENL) BARNZATHPEHAR frame(ve)iXHHIR
ER. MR frame B—MRAEE, B RAEIE frame(vs) 5 vs.frame(), REF LE
—EBEME. O, XHERRSNAR | BE/ANAERER L, F vsframe(iX— R
BB AR R vs B frame FRA RS (BE EEHAFE.

BARATANN, RIPERE—ANFRERRER A ERNERX T B R ERN. 1
BE B MR—MEAIE K

hcat (frame(p),p)

SHEHRTHE
p.frame().hcat(p)

HRARETRT, EAE—AREARBT heat BHSHIIXIRME, TR ZFRAH
HIEAR HRX R
B T FISRAE R Pictuer KA BB LISS, RIDEEE X —MAHBHARE, AER
#rH Picture KENEMAR. BB —PRLBRANNED:
Picture frame(const Picture&);
Picture hcat(const Picture&,const Picture&);

Picture vcat (const Picture&,const Picture&);
std: :ostream& operator<<(std::ostream&,const Picture&);

15.1.2 Pic_base

T BA TR Pic_base P IIAEM K SEBARED . R Bl LREH BATHIINES,
YRATELE BIZERTE AT vector<string>::size MBRAWIE—MEEHEHHHE L DA string
KB E, BIBRATBES T — ML width F3 ( §5.8), RMRBERBNNE2EH.
BRI ER—AERMRBEERA, ROBEERELTEBIIN Pic_base HKHHK
TS i FIRE SR VE . BT LA e e 4 R 0 A B SURR B LB, IX B RATTBR AT LA MR fT — A
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Pic_base REXM R T BRI EHEDIT, URETHEE. Wi, BAR/TRERRHEHE
Rk —A Pic_base HRIXRMINE, FURMNEFTER ST EURL, FARE—IE
i H B7R4E E ) Pic_base KAUIXT R .

XL R ET, BN TFERHIH R display REBAT T . B, display RELHH
—ASHRFRBHEROR. BAHMAHSE R AR? XFERINFEER display B
BRI THER. 28— Picture KB RIGEHE, XX S ATRERH—DEE JLAEESY
SR, B ERR —A Pic_base RIRERMX R . WRBEAEHH — K FEENER,
W2 EBR, BAERNETHHFE/ANTERSH. HHEERNR, RITAMTHH
S—ATFERFERE, REEFHHS A TENFEAS. L ERIMAfmERES T
ME—ATHA, RETEHE L TEOHENATHAZ. BERIIME, £ display 5%
FUFE A SEEFREFEER L DTAR,

K, ERNBR—KEEERHNETERRE, RIATERANKTEEAS AT
f) widthOF 3, 8 —1T R BEMAZHEINF . BRIDEFESE VR — MBS TE Frame_pic REXR
RS THFERAEE. B—HE, IRRMNEER—NREE—A Sting Pic X
% [#) Picture KA %, BHEBR—H Sring Pic FRI% S 4 B T EIEE Picture KA
N, BARBEES —TRETMARSSHEHRRITT . Bk, ATRERE, RIA
display ®INBE =454, FRbEREEARH PHEAER.

M TSP RIE e, it display BREHE =S5 —DRARERMH IR
BARESH T, EE AR bool MR, RARTIULEBMFETHREE. &£
X — RS, BATHRIFEEN Pic_base RFIKIRMALIARG:

class Pic_base({
/T BAEAFED
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 display(std::ostream&, ht_sz,bool) const=0;
bi
RAVAEKS size_type EX—AMEELF, ETHENERATRNERBX—MEH. F4
BE—T, RAVEREESIETRR— vector <string>KRIXT R, FrLlaLAA vector<string>
KRB R R size_type RERETHMEEE, T string KRF KRB A size_type a] LUk F R
ERHRE. BINCERERERE N b sz, TEBEENESH wd_sz.
AR R AR X T BRER Y, ERREXENECPERT —HENEX: &
A5 SUP R BAIIR A A =0 KA, X—EERTREMRHEH MBE . AR
LR SUX LB IR 3 ?
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X T EIZXAEE, BRI, MRRIAES HX SRR, BaIXEE K
LSRELMER. ERINBIENETH, Pic_base KR EMEABATEFA R R ALK A FLH.
ERUMRTIFEN . BITTEESA Picture BFRHIE—MREFER—NRAEBERENSR,
BE ML HEI—A vector<string>F A B —4 Picture BRI R . XEBREASHEER—
AN Pic_base KKIF %, BALSIIXFERIN SHTHERMAE. MBBEAREA Pic_base KFIXTHR I
3, M— Pic_base KEIXIZH (55— Pic_base FKHIRERBI N RAXTEL) IR height 5
width FRABIE N B 4B X R ? iXLLE/E RHZE Pic_base FIRER P A FE, XEIRERH
BN T —f AR ER. % Pic_base FKUt, BH LEIRT height &5 widht BHERLR -

CH+BESREERRIBEREEH A EN, TRAFRNEH - EURETURKH
SE L B AR A — AN ERE S B A, RN L RRE XA BRI R MR .
A A HRRAETRIRMN S, BRARSEXNIREFHINE,

BT AEBRAIFAE R X — BRI B ASI, RATT UEREFHMHTT 5=0, RE
75 FEiBA15E X height. width F1 display B SO BREE . XFPIESERR R E X T — 18l
LB R — AN T B R — AR LR S, BA TR B T 2B FAN
Kot % . RATEX AN MGk . B EAE— gAML R AR S8 N K2
%, BRASAMEN. BEEHOHNE. —BA—ALEXNT —NMEMRE, ZXRE—
A ER, HIFBRHBATHEERITYXANRERAHE IR .

15.1.3 R4

— AR Bt Rt T LU A . S SR ZE— MR AR S T BT 4K SR SE KR
F¥, BERE—AEARA, ROTTLNZRERTHNER. BR, REERELXHFT A
% AT R St B Bl R B A AT & X, B4 ZIRE I AR, TR — TR
%oﬁﬁﬂ%RT,W$%$§&%M%%,ﬁﬁ*%iﬁﬁ%i%mﬁﬁoﬂﬁgikﬁm
45— AR A B EE B SR — R LA R E TR, BT RAIU RS — MRERTERE TR
BRI

T — P E N RA T FETE I A R, BB R ERATIOIRAE R P N %A S WEHIE? EF
 ANAR B 1) R TR 1 ST S R R B 2R R B RATTRE T X R R R SRAR R — N E T
FREEEH . BT R IRA AT LS VR RATE Y R e A2 R : B, —A> String Pic RIFXR
BRI A RATR G SR A R : —A Frame_Pic KM SRS — Picture R
% i FERETN. BT EME—AXRRMA RN, RITEERAE RN RHKIRX R AETF
K. T F— String_Pic 2§, BA7E vector<string>2% B 3T F P 3R LA BAT I F4F B AR AF T K
RA71H 5 —A Picture HKEIXZin LIAFE, HILBS|—A Frame Pic KBNS, FERILEE
XA Picture 2B RARFE T oK. KA, RATETIEFHA Picture BRI FKF (BEEEH)
A R—A Heat_Pic (Veat_Pic) RAX%, FrUBIREXNREMRE PR FiF ﬂ“?é%ﬂ?
3 sl Ak R TR B 19 Picture 5P SR TR
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HEFFHB WA LE—A Pic_base KMIREFRHIRFE Picture REIM R AT, BRAVEKER
AHBE—T ., Picture ER—AHAPRIHHEDE, BROVRMPMBR T FREZ O
B, RHMAESR/NE, XPMEPERHIR height. width F display $BIERH . B—HRIX
LR BOR IATSEBL, BRATRSHERNFENES—MRERENN R PR Picture RBIXS
SR XS N ERVE. B0, AT iHE VCat_Pic KRB K height, BRATFEILHE AR
FIRZ5T B 1) Picture 2RI % (1) height AHIN. 200, FATED LLEF LA Picture X 2K
width BRI HFBKKREE, EHh Veat_Pic KEX R width.

BATEAS —ANRELRPEE— Picture KAIN R, XERFE Picture 2180 AR E
Pic_base 2SR BB . FodiX 4 M A RA TR R BARZ AN, FARIEA TR
7E Picture K9 B XEOTRAE R AL, INVRBIRX—AUE, BITREERTARMET—
A Picture KN L, TiRAEHE—A Pu<Pic_base>HKAIN S ., XM M MERMNEEDS
SRR TR, FIE A RAT SN ST, DB RuEREHEES.

REBRITEI H RIEBEO STMERHSTFRT, BRMARTIATAZHFHEZIR:

Picture
String Pic
Picture pic(v); —
SEEREUE
Picture
Picture £ =
frame (pic):;
Picture
Picture v =
vecat (£, pic); Egp
bottom

X BRAVE R EA = Picture KEI51 % . B—4 Picture BRI RARE—MEFH M
A IR FASIER String_Pic K& % . A Picture FKRINH AR —A Frame_Pic
KA R, BRATETNAEAERN Picture MR frame RPCRMEXANNER. BE—
Picture 2R %4 5 F 2 R0 BT E B A Picture 28 B0 8UE4T veat B BUS B I #I H - 84 Picture
AR B — A BIE R Pr<Pic_base>, X4 Pur KB $ 18 W FE NN MIREFRAIXT R,
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EXERAERENF I RAEENRRUNG (BEFAFRUENEERN MR, B
EREE A RETA Pu RBEIX R G A RER Picture KEIXT R HI Pic_base KA.
£ EEFRERER RS Pu BRI SARRBKI T A, BARIMEGE Pu ROLRETRK

XITAE, BrLAZRE T XA ARSI .

5% 5 | FRARZ4ET, XERH Stuing Pic KA IAEFR. HRPEFE
—AREFEA P KA R, Fil, BROEERf HE v WEHBEAFEEHEATRE. HRE
&, P ATLAR SRS Picture 3R EH Picture XR Y Pir KIFHS—D5I /. P K&
B4 T S B Thee. UL, FIRA frame(pic) MBMA R, SREEK—DHN
Frame_Pic %% %, 3FEGMSRE P 3§ RFFFE pic TR —> String_Pic X% R,
Veat_Pic KIS P AEFHA Pr BERMR, B4 5137 Frame_Pic KR H M String_Pic
KRN G, RATREERE GMBRIX L Pic_base KRN, KA Pr BLERBAIERX—ESF.
R RS —AMEREA Pic_base REIXEH Pr KEX GBI LIS, RITERBHZ
Pic_base KRNI R IR delete REBMRE -

e, RATEANRMBLHR Emgsa B, BN FEAIANRHNEEFT2HECEC
BEH, BHBEREWT:

class Pic_base({
/BB REER
typedef atd: :vector<std::string>::size_type ht_sz;
typedef std::string::size_type wd_sz;

/ ERA R IER

virtual wd_sz width() const=0;

virtual ht_sz height () const=0;

virtual void display (std::ostream&,ht_sz,bool) const=0;
}i
class Frame Pic:public Pic_base {

/BB AREO

Ptr<Pic_base> p;

Frame_Pic(const Ptr<Pic_base>& pic):p(pic) { }

wd_sz width() const;

ht_sz height () const;

void display(std::ostream&,ht_sz,bool) const;
}i

SXH, F%A1158 X Frame_Pic M Pic_base FSURA TN, I BLITH MBS Gk kK =
A B R SR 5T SUREL R B BB 8. Bk, Frame_Pic EAR— MBS K, BATATLLA Frame_Pic
FHE AR IR B

EERERNE, RATRIEIRNRA O34 75 X L g Rl B o X AMAT DLk SR 45 5
S IBAT BT AR, R Picture 85T Picture X%} R A3 4E T LLVG 1 Pic_base 2R94%
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AW . 4R, FAREEMRBELEN, FURMNLAES Picure REKRAK, MRLE
fiE, EEEGHNABRERE.

Frame_Pic 2KX#i& i R FEEHEF N LAERKEN SRR B Pr RN +H, X—
VIR AMIEVIER B T BT . 76X BHIERBNREERETN, FARMNBE KM FRHE
. :

BEEE HAKIRES, EERLUEMUT Frame_Pic BT R LIE: BNKBTERTL
THRIBNRER . ZERTE R SUX AR B R i E R R 1 (R EEEEERKT
HH):

class Vcat_pic:public Pic_base({
Ptr<Pic_base> top,bottom;
VCat_Pic(const Ptr<Pic_base>& t,const Ptr<Pic_base>& b):
top(t),bottom(b) { }
wd_sz width() const;
ht_sz height() const;
void display(std::ostream&,ht_sz,bool) const;
}i
class Hcat_Pic:public Pic_base {
Ptr<Pic_base> left, right;
HCat_Pic(const Ptr<Pic_base>& 1,const Ptr<Pic_base>& r):
left(l),right(r) { }
wd_sz width() const;
ht_sz height() const;
void display(std::ostream&,ht_sz,bool) const;

Y

String_Pic K 5HMEH —HARR: BHRFET —A vector<char>FKEXIHR (GXXHF
AETERHERE.
class String Pic:public Pic_base({

std: :vector<std: :string> data;
String_Pic{const std::vector<std::string>& v):data(v) { }

wd_sz width() const;
hz_sz height () const;
void display(std::ostream&, ht_sz,bool) const;
Y
BAINA LS v POEBHN TS EH 2 data BRI E. ZRBMEFHHE—XT
SERATESIM . ERMBY, RINREES PuPic_base>%, EEHF FREFH
T ¥REN, RS EEEEM—.
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15.1.4 STl

RN P HAFEREBZAET, BFHRRA € XEHERE, hef e XRHE
ZEFRBFNTHRE, A4

BEXRGFBSEHIABRMNEBANMEBRANGE. AP IRNBEEERF LR —FH
Picture KAIX R, MEXFFEHXEFRNE—KEH. WRRINXNHEAFER String_Pic K
RIS R H Picture KA S AT HHIARERE, B2 Por HRIERFHSATERIXLE
Picture KRN %, HNFRAEF LK EMREE Sting_Pic KRN %R ., E—RHE, Pr EH
TN HA Pic_base FH R Prr Kk AT BGEATEH. WRAFIMERERAE—X Picture KA H R
i) Prr K AT RGNt

15.2 £}

MAERA T E O RMEIMAER OLM T R, Picture ZEMAEN IR Picture JAY %t
S RER R RSB A EOK. Picture RHHIE R ES HBMEHER—1 Pic_base KK
RS . BAIE Pur<Pic_base>KEHEENZNE, XA LUBEETREVENBER
Hl. BER T HEORRHIRAELRMBES HLRARBRHMRT

1521 SCAPED
RAVERLMBOREENBRIERE. RERNA

class Picture{
public:
Picture(const std::vector<std::string>&=
std::vector<std: :string>());
private:
Ptr<Pic_base> p;
Y
Picture frame(const Picture&);
Picture hcat (const Pictureé&,const Picture&);
Picture vcat (const Picture&,const Picture&);
std::ostream& operator<<(std::ostream&,const Picture&);

BTk B — T AR — BB Picture KA R AR, XERERHRL I
Pic_base KEIVRAELRAE R —A 5. XA Gk M—A Picture BRI R h ZH P ME, BA
48— Picture K RIRT 8245 52 FIX A FT 2 Pic_base KAIx % |, 3K Bl Picture KREUXT 5
Fitn, WHR p £—4 Picture KEXH, A frame(p)ER—F K Frame_Pic KBXH (%
%5 RBT p ¥ Pic_base KA 5, KRG —AFTH Picture KRR XN HFETH
T f13X A Frame_Pic KRS . EF TEHREFAM:
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Picture frame(const Picture& pic)

{ Pic_base* ret=new Frame_Pic(pic.p):
/1 BATR I AW ?
}

A X —A Pic_base KEIW FiskdBst, SR 5 £ B —NHTH Frame_Pic KA W SR Y14
WE, % Frame_Pic R T pic RENRTH Pr KRR . REHAHNHE. LB EHEH
A FER, Frame Pic RMHERBRBEN. £ §15.13 FRAVEE], ¥4 Pic_base %
R —ANERK . BONAFELA A MEXERNFE, FUREXRERE, ikgRmiFHRXK
SRHIBATIX — B, Eid e X frame #4E % Frame_Pic M —/N K 5 B $RT LUAR g A 8] S 1Y
e

FHNEE A HUBRERB R BAICLAER T —4 Frame_Pic REIF R, ER Lk L
FEMRE— Picture BHEIXR . ALK, hcat B, veat MELLR FTHKESH LR
#& A AL Pic_base KIRAERMM R, T XL HEMEERMN T ELE M Picure KA R HA
BFIREXAM. FBME, 7§ 122 PRIAICEME, WRRHE—DGERHERE, BAT
AL — MR B E R S — MR, EXE, XIMEENHEREIENE — Pic_base*fittk
¥ —A™ Picture KA & .

class Picture{
Ptr<Pic_base> p;

Picture(Pic_base* ptr):p(ptr) { }

/ / F A4 R BT
b
XA R —NE R Pic_base KEIX B HIFRERAILEL po 124F, Pu RF—NHEH
—A T*REBSH (FEXER A Pic_base* XS E) WHERE. ¥HLE poBiE
Ptr:: Pr(T*)MIXE R, I8 ptr REIX RAERE T . FH TIXA Picture RFIMERBLLE, FAIHR
HEHE frame BRYERRHUS k!

Picture frame(const Picture& pic)

{

return new Frame_Pic(pic.p);

}

RAVERERR Pic_base BERIN S MBHE (RAUEHHERAAEET), REEE TN
Frame_Pic BEIXTR, X0 Rl BahE#E 4 Picture KAEIX S, FHHXA Frame_Pic
HKAIKTRAE R RO PIE . EEMRERX /DR, RUORT S ER B RS R I
BREORY 4. IMTRNERNS TEREIERZHERR:

/1 ERR— A Frame_Pic KBNS

Pic_base* templ=new Frame_Pic{(pic.p):



ARFHEH 295

//B—A Pic_base*3BEHHE—/ Picture BRI R

Picture temp2 (templ) ;

/7B —A Picture FAIM R, XHWIE Picrure FKEIHIHE R

return temp2;

#% frame BB —FE, EERBUKET Picture 280 — N F & R

Picture hcat(const Picture& 1, const Picture& r)
{

return new HCat_Pic(l.p, r.p);
}
Picture vcat(const Picture& t, const Picture& b)
{

return new VCat_Pic(t.p, b.p):
}

fE FEREAN RS, BRITPHE—EEREMNER, FHHE— Pu<Pic_base>RAIXY
857 MEE—#, XA Pu<Pic_base>H It H M —4 Picture KA R, HK/5RMEZ
Picture KBS R I—AH A MR, X T HIFXLRL, RITEFER HCat_Pic K15 VCat_Pic
FPMANEER R RAFEH.

% T A—A vector<string>2K KX G R — 4 Picture KB FR, TATKA 5 HAMNER
B P AH R B A i

Picture::Picture(const vector<string>& v):
p{new String_Pic(v)) { }

BAIE—RER—AF I String_Pic KRN %, FdX—KBANTEER RGN p, T
AREREZMNE. 4R, RITEECER Picture J5E UK String Pic KM—MNRRHK, X
AT LA T Picture 2535 [ String_Pic KMERE T .

FAEHIE R ¥ 5 frame. hcat F veat BB AR+ EE. XU BEEBE LRIE
[El—A4 Picture BN %, TiHES A REFHER T —MEHHK Pic_base RIREXAXN S
fotest. Bk, RAIERME Picture(Pic_base*) MIHIE R BORAE B —4 Picture KAIXZF
Ve R BEEE . ERIA S Picture KGR B, RATVEER A Pic_base KIRAER
H3EE (FEXE R —A String Pic K950, (BRERAERIERZANMEE R p BRE p
B Pu<Pic_base>K BRI % . X# AT Pic_base XM P(THMERY, WAL
Picture(Pic_base* ¥ i 3, B 4 RATRFEHIHE — A Pir<Pic_base>ZKRIN B, T A E —4* Picture
AR .

BT EHEO RS, BRAILEUEXHHZEFRLE. X RRRE. ROFERLEZ
i) Pic_base XAt %, REAA display ERECR B — 17
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ostream& operator<<(ostream& os,const Picture& picture)
{
const Pic_base::ht_sz ht = picture.p->height();
for(Pic_base::ht_sz 1=0; i!=ht; ++1i) ¢
picture.p->display(os, i, false);
os<<endl;
}

return os;
Y

BAVHREN Pic_base KA VH B HIA height RESRYIMAIL ht, XHERMAHES—
KEFBHEFTHEEERE. 123, p THFELER— Pu<Pic_base>ERIXf %, TWi7E Pr K
BRI >EBEEFUE— Pr MSIHZR—A Pr S8 RHEMSIH. 785 ht R, SRAH
display IR LET1T. BEASH (false) FH display BB FEHFEITHH.
WR e B LA F R AR H — A AR Picture A%t %, A display B S R
F—TRHEAZAHEEE. BiTRINEAMEEASEN TR HASHEASS . EE1THRHK
JEHEE S~ endl, BJ5IRE] os.

BT L LIHRE, RABEEIZME N Pic_base I— AN K A A B, iXFERR AT LALL operator<<
oK ¥ M6 G display R #(5 height K%

15.2.2 String_Pic 2£

FERMERMNER T ROREHERAE, RERE-FENRER, BRIEKETS Sting_Pic
%:

class String_Pic:public Pic_base({
friend class Picture;
std: :vector<std: :string> data;
string_Pic(const std::vector<std::string>& v):data(v) { }
ht_sz height() const {return data.size(); }
wd_sz width() const;
void display(std::ostream&, ht_sz,bool) const;
bi

£ LIRSS, BT height A%, HALT IR 5 § 15.1.3  Swing Pic BRIRA—H.
height R RBAEBE L, T ITIERL MBI size BEKTH-

7 8% String_Pic 2K/ width B¥, BA1EREF data FHB—ITE, EREB AT
ERBKN:

Pic_base::wd_sz String_Pic::width() const

{
Pic_base::wd_sz n=0;
for(Pic_base::ht_sz i=0; il!=data.size(); ++1)
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n=max(n,datalil.size());
return n;

}

BT RBEARFUS, XPTRBEAHMESTSE §58 HRAR—HFK, XEENE
String_Pic BB R HEF T — A vector<string>HKRIXT 5

display REEMHER— A, BRIRENESR, WHERITHFERE,

HRAEFRER R TAFATH B ERBX R BCE RSN R R s
H, XS KRER Picture KRN 535 M —4 String Pic HKRIX R BHE: XA & BOL ] RS
FEHIH —MLFE String Pic BRI R IE KK Picture KRN RKIRMRAE H M. EH A
LT EK display BECHEATANT 24 LUER H IS — T RAARKR . 4 LS8 3E
F—ATEHBHANTE, RNBAENFHF R LEBEBRHNTRUEEHKESRKAT
R, BANEH, RINBEESNFRHHERKEIFE Swing Pic.width KA. AKZR
%58, BABRFEAHAAMERIFET REBERINCELHE 1 pad RE, EFE=12
. F—ASHERLR: BoASEEEN EERNEMNE: BEASHREN EEHITK
PLE REKE). BRATERSEMSEINXAKE.

BRTEE— BRIz AL, 584 display REHITHSEE TRES KT String_Pic 2KE%
SEFGHEE . W String Pic RRX R E— DK PEEERME K —#S, XTERN—
AT RN T B4, I AR AT e 4 th B b BT UL BRI 15 00 « BRATI B BT B TR R TX 5 69,
EREMNMEETERR. U, ALERE - TERHNTATEBHEET . £EXA—
S8, BRATT LB H display KL XK :

void String_Pic::display{ostream& os ht_sz row, bool do_pad) const

{

wd_sz start=0;

/ /MR row BREBHEE, RWHEE row T
if (row<height () ) ¢

os<<data (row) ;

start=datalrow] .size();
}

/ /R LB ERN S A AT
if (do_pad)
pad(os,start,width());
} .

BRATE AR B CERHAANITS row ZEHEHTGE—BRER, row BARKT
String_Pic.height(), IR HBHIEE, RN ZATRNBEHRE start FZIHTRBEBHZLNFH.
FRELAEHH—TERBAR, RINBEANEETENFTRUER. WREHF, BRIIBIE
M start FFEEEL B String_Pic.widthQRI 7 3IAFE L8K. MBRITSEH THEH, start R{ERR



298 F15%

0, XEHERAIBMHE —IT2H .
16.23 I FHRILHEE

BAERE B R RAN 4 B 3. BRI 7 BT DU A] —NIRAE S eh U a3 AN B3 BT
BAHERZA R HE XA Pic_base KM — MR RE, HALEREXBRBHFESH (static) MR
REIW) (protected):

class Pic_base({

/ / FeAhER S} FIBT
protected:

static void pad(std::ostream& os, wd_sz beg, wd_sz end) {

while (beg!=end) {
++beg;
}

}
}i

EXANEEE A ostream BH, REPHERMNZHE, ERABNLESY, RAREHE
BB O MR —ANEREEERA pad BH, EHIELHITNFISMEZAELFTH
display B¥F AR MG —FEHE 35 S %4 pad B3 pad RECKAZX —JLEN
WM.

B pad BB A BN static EF.7E § 134 PRAICEN BT ZKRBRFHIRE,
static FF AR pad BER N BENRRRE. XMHEHE N EFEARRREAF,
RHXFEPEARBT OISR

A ANEFHIR, BATER LA — Ml ERE X— B R RS FARINERE, mR
—AEXTEE MR, R4 ET U R A RER? BREFLE, FMRERK
M REAEE N ELMES ET DIRERPEYA T BEHK T2 TR BLR R Hik,
— A EHE R EOAE— MRAER B RO FELI 4 PHORA . TEXFEREIESL T, BRATEX
MR B — N KR, BT LAY 2B 5 R B R B SE R T . AL BATTEAA
BIFEM S L P BEAT AR NEERE, BT R AREAEEN R A RE, E—RREE.
13X 42k B B0 FE SRV 1) — N UR A B B AR AR T

BESNR AEHSREESHAEE +oFA, BREMNTULERNIREDEXER/K
RN E R, X BN pad REBE — MBI BT . BATTCFER ST H BRI
Fik. ABFROVERIZER HIEERRNEERGERR I FH BRI RBAR, £
Picture FAIX S  F BIi% BAR. R Picture K38 pad B¥E X — I 2RARH, B4
RAVRABEFE Student_info 2 5E X pad E¥, RZAAR. BT pad & XH— S RL,
SRATTE AT DAE At i 375 O FE b 5 1 ) SR S R 45 288 R ZE 9 A 3858 X pad BRI R
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ik, A—AFEF R CAE LA BARMUST B Rl 75 (5 B B A #0518 AR
15.2.4 VCat_Pic 2
EEBEEEERNAFAHE. FHER VCat_Pic K.

class VCat_Pic:public Pic_base
{
friend Picture vcat(const Picture&,const Picture&);
Ptr<Pic_base> top, bottom;
VCat_Pic(const Ptr<Pic_base>& t, const Ptr<Pic_base>& b):
top(t),bottom(b) { }
wd_sz width() const
{ return max(top->width(),bottom->width(})); }
ht_sz height () const
{ return top->height{() + bottom->height{(); }
void display(std::ostream&,ht_sz,bool) const;

Y

BATH veat BEFEM—AKAFER, FHUABETFIRK LI height KBS width
H¥. B Picture BRI RARWEREFMRERREEEETRN, BAEHEEH
ETEREMEEZN, THEEEERNFEEREENBEKE.

display BR¥(iH 3 A A

void VCat_Pic::display(ostream& os, ht_sz row, bool do_pad) const
{
wd_sz w=0;
if (row<top->height()) {
//BAELT EERNTEER
top->display (os, row,do_pad) ;
w=top->width() ;
} else if(row<height()) {
//BRAEL T THRFEEE
bottom->display (os, row-top->height () ,do_pad) ;
w=bottom->width() ;
}
if (do_pad)
pad(os,w,width()):
}

Bk, BRIEN—A w BR, XATBRETRENFITHIT RIS FREF 5T H
. REBELHETE row 5 ETFEMNERE, HANERARLT LFEKME. MARER
FERMTEEE, B display HXEE—A bool REEUIERETHFETHHE L, HBE
display B FFEMAA. O, display 2—MEUES BT DA e VA A S5 B L BaE
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B -7 E¥E R AEREA Pic_base 8BIXS R I display BR#. L5 H T 28 row ITHIRAZ )G,
BAMBRINRAF T ZATHATR w.

MRYFITEARE L TEPTEE, BR—ERET TEP. 7 else FIFKMHHNH, B
TR EHNT S row BRRRAEEANERHTEEE, 57 LUKIE row<heightQR % BRI . RS,
WAL T T FRMEEAN. 5ELFEREE—F&, BRIMETFEMGEEHRIAA display &
BB ER, NIEiRiTSEASBUERS display RERIIHE, BB row WZE L TFEKEE,
BT TFEPUANTS . FRH T FETHE—ITRABRZE, REZTHTE w. MRTS
row B TEANEEKTEE, 4w A0,

EHIEE row ITHIRALG, BRITANZITRERTEMNF. WRFE, RERF wAF
HRENZATH LK, FZBRBEANERHRE.

15.2.5 HCat_Pic 2
£ 3| FHH HCat_Pic X 5HIHAY VCat_Pic K+40HMl, KFENZASIEETEE:

class HCat_Pic:public Pic_base({
friend Picture hcat{const Picture&, const Picture&);
Ptr<Pic_base> left, right;
HCat_Pic (const Ptr<Pic_base>& 1, const Ptr<Pic_base>& r):
left(l), right(xr) { }
wd_sz width() const { return left->width() + right->width(}; }
ht_sz height() const
{ return max(left->height(), right->height()); }
void display(std::ostream&, ht_sz, bool) const;
¥

EABEREHENTEAEERE—E, BN ERNEE widh ZBEANTEBEE
ZH, TIEEHEE height REFHNFEEETHEREE. ZXERHH display B¥tk VCat Pic
RPN ERER LSS, RAEXERINAHZHBAITS row REBANFEKGER.

void HCat_Pic::display({ostream& os, ht_sz row, bool do_pad) const
{
left->display (0s, row,do_pad| | row<right->height ());
A right->display(os, row,do_pad) ;
}

B, RAIX left XSG display B¥ A FEKIRET. MRRFHEEEIFTHE,
BAREIRIZATH_ LRSI BE MRERH A TENET LG RREERHA TRANA
2, FBEHTHFHRY, FhREXEASRIES T EZATHH H R ESR KA BT hE.
MERTE row MU TEFEMEE, 7 display R4 BHCBRZAE. KL, ERHa
FEEAT AL OB LA right X8 K display BEOREM . FidEX B HEE do_pad B
BB RERATLT, EAEERSMNEhERERHATFRN —EE#THFHEE.
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15.2.6 Frame_Pic £
BAEEH T —MREREH LM

class Frame_Pic:public Pic_base {
friend Picture frame(const Pictureé&);
Ptr<Pic_base> p;
Frame_Pic{const Ptr<Pic_base>& pic):p(pic) { }

wd_sz width() const { return p->width()+4; }
ht_sz height () const { return p->height()+4; }
void display(std::ostream&, ht_sz, bool) const;

I
height B ¥ 5 width B&¥ERETHE THELS RIMENRER p Ril. ERBEERHEE
REREUGEMLE 4 N ENERENEERERE, ZHUENL 4, BEMEND LB

H5Z AR E.
display RERITKZ 0k, HE—SHAHE:

void Frame_Pic::display(ostream& os, ht_sz row, bool do_pad) const
{

if (rows=height()) {
//FBTEE
if (do_pad)
pad(os,0,width());
telse
if(row==0!{row==height ()-1} {
/ / EBTATEE BRAT
os<<string(width(),'*');

telse if(row==11|lrow==height()-2) {
/B AT E BEE AT
Oos<<"*";
pad(os,1l,width()-1);
os<<"*";

telse {
/I ERBEEE

og<<"*";
p->display(os,row-2, true);

os<<"*";

}
EXNRET, RITEARERENT SREERBNEEA: WMRDLW LI E R
FHd, BAREBTRE SR, WRITSERBNEEN, BFTRER=MER: BN
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H BT RTRAT B JRAT B4 5 ERRRA A5 B Z M EHT: ERbmENREE
RIAT.

BAVMIEWRITS row FTF 0 HEET height(Q-1, A EIRRA M RREATEE BKIT.
X, BRAVAETRBES TR OO RERUF. MRTESHERRINETE ATHEEE
BAT, BB ARBE-MESFHN L —EBNTRTR, BREENLE-TESTHR
Hrk. &G, ETSHEFIERDABKERN, BIERLERRELR (B—1MESTRE
—AERFEFAR, REWEARERTZITHRNE, BafRHERBIALR (H—M 2K
M—MESFRER. Wil AHERARREL A display RECREIK, X THIIANHHE
T AT 5, BATIE row 3 2, RIFITXMHENAT 515384 display B ¥ £V A display
R RR, BAVERREFT IR A HE 0T AEXIRE TR AT, BV A BERIE
MURALAR—FERNEL.

1527 RBR S RTEFH

BAEEHE — M ERE M, LR Picture 2870 Pic_base KA INA AP B BATLUATS
IR Picture KB — M RERBRM— DR EH. BRIXERIEEE M Picture KA
B P KRR, BTLLLIRE VI P KRS . {ERA Pic_base KA MA—HK
AFEHBARR 2B RHT

/ /% Picture RBATHESH, XTHEFAMNERESLS.3 1A

class Picture;

class Pic_base{
friend std::ostream& operator<<(std::ostream&, const Picture&);
friend class Frame_ Pic;
friend class HCat_Pic;
friend class VCat_Pic;
friend class String_Pic;
/I BAREED
typedef std::vector<std::string>::size_type ht_sz;
typedef std::string::size_type wd_sz;
/ IXRA R ER
virtual wd_sz width() const =0;
virtual ht_sz height () const=0;
virtual void display(std::ostream&, ht_sz, bool) const=0;
protected:
static void pad(std::ostream& os, wd_sz, wd_sz);
}:
class Picture{
friend std::ostream& operator<<(std::ostream&, const Picture&);
friend Picture frame(const Picture&);
friend Picture hcat (const Picture&, canst Picture&):
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friend Picture vcat(const Picture&, const Picture&);
public:

Picture(const std::vector<std::string>&=

std: :vector<std::string>{());

private:

Picture(Pic_base* ptr):plptr) { }

Ptr<Pic_base> p;
b
/ /% Picture BRI RFATERE
Picture frame(const Picture&):
Picture hcat{const Picture&, const Picture&);
Picture vcat{const Picture&, cosnt Picture&);
std: :ostream& operator<<(std::ostream&, const Picture&);

Pic_base HKP B AKX RAFHIEESEME. HiHEHFSEIE height OB E5 display()
KB, UL ESRI%E B RS DAV X . LSRR Pic_base KMIVRERMK
BEE, E T RESE g ERB U Pic_base FEAMRAAMNG? £, BATHER N
Sk AT LV 1] Pic_base K AIF LA, B{UR THA VM Pic_base MRS AT
4 4 BT B SE X pad B BABREITEIX L2 AR A IR BUE SCA Pic_base REMRF AR AWE? BHF
RAPUX ABFH A B o 17 B8

YA H BRI IR B S E BRI R R, B R EITRHE U H H AR R R 5 K
BEAYL. BRATRFIO SRS P IEANRAE R R BT N H O A S TR Pic_base #4THIR
PR . il

ht_sz Frame_Pic::height() const { return p->height()+4; }

Frame_Pic KX AN EBSLRR LA T p X5 height SRR, Fit, BPE height D%
BRI, BANERERET AT A §E R AT IEM U .

AN FS A RBREIRIT, BRMNEE ERIBXRHF RN mREEAAF K
H R T — AN REVEF R 5, 2R SRR MREFEWRRANLTH
R RRR R, RATAT NS —ANFIORAE N ZEMIRER, REEXMHERKIRERFE
M—ANRR B ROk A 2 R B XA SRR R BT (TR R HUE . R,
SHEP B BV AU R T %0 %, T AVFHARKIX R U7 R 20 SRR -

16.3 /NG

PR P E — A EE SRR

class Node{
virtual Node* clone() const=0;
Y
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EEMAEEE clone MR —MERBERL, XWHREKE Node KR —MHRER.
BAIRREE R — MR ERPIN R . —AHKAT CUR AT BRI R WRE—NRELS
BN E AT R AR RREOHITE E X, tWREHBATE — MR RBFE, X4
TRAERFR - RE.

MIEMY . AR ERNREE P EARAE T REN, ZRNZIEEA 2 R
FERTTEWR? h TRRGOXAN RS, JRATLIES T HEEEA):

class class-name;

XAMBRE T — class-name 3, {EREERHE RALIE, ALRAT LA T RE X5
— AN KB BB A class-name 2K,

7E §152.7 FRAMER T — DT EFHAMBIF. Picture KHE X T EAEF Pu<Pic_base>
KI— R, T Pic_base %t operator<<Ri# KK 7 FEBAF A H T const Picture& FIRAY .
H, XEAKEHTE, XMHERESFHNEFERTE.

BOXPER AR E A A EAKBE TR LEEE LE. .

class Yang; //THFERR
calss Yin {
Yang y;
}i
class Yang({
Yin y;
Y
EXE, 84 Yin BENRHEE 4 Yang KNSR, T Yang BENRHNEE—
A Yin KB, XA Yin KB S5 XAEE A Yang BENS . X A—FK, BLIX
FREMTELT KN
FERATM AR L P EEXFHEABE, ERNFLSBEIATRKFAE, FA Picure
HKeh A HEBA S Pic_base RIHMRMENBIBB A . BEEKE A Pr<Pic_base>ZKH]
SRR, TXARARRESET— Pic_base*KRUMITRE . XHHasH Xy @& T X%
2 B EFHREFH.
saL, T4 (RE—ABE), SIRBHEAIFAROHRHRANLRAT, H3
Hotizsest (BLE 31D R —A R HRHE A &0 TeE K RN & . B NTE operator<<
HB B 4 A const Picture& R R BAE A — NS HAR, B U4 1ESE T &1E Picture 2
— AR, THRAR I SEILA T 7 E X operator<<Z IR FRER IF A0

I

15-0 Zwi%. BITHARRAZZEHBIRE.
15-1 E—AMRRERF, T TERER:
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picture p=//%HEEEHTIIHRL

picture g=frame(p);

picture r=hcat(p,q);

picture s=vcat(qg,r);

cout<<frame (hcat (s,vcat(r,q)))<<endl;

15.2 EE Frame_Pic 2%, 7EXNEERIN LAERER=FFRF: —RFRHE TUERT
M, B—HMFRATIASKEY; CHE—MEFHTR&AEENZL.

15-3 M5 FEATHRAZE, LR E CEFERT A FRREBUE.

15-4 IIA—NERAERE, Bk —ANBEENLE, STUREARPFR. INMRH
EREEARBROEUE.

15-5 EE HCat_Pic &, ERARAKXMIFEREZENIR, MRS FERBLHRE
KEREHRELE S KEREE. AR, MRERIVKEREEHRNFEE, FARP—4
FRRBELT, R — AN FEREBEHT, BAEHHXNMNERORE EEEHHESET
FEMH—IT M. EEERXMMERTARETFEBFHENT S 5UHRERR.

15-6 BAIES 11 E 12 EhEH Vec K5 Sr Kt nT LLAR LI Picture K. EAES
I Vec<St>RARE vector<string>2, MM RS IEHTAR.
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A IRW 2 C++

REFBEHRHABRCKLER. AMBRIITHNRETLHKRRBR: F C++BEFPRAT
EHEEEMHNARE VI, ©F C++iEERNABINABRNBRAEELRPRE. HE,
ABMRBITE, THHEHFRAMHTET, REEF .

HP—NMERERAERINEEERET 2BLHNMIREETS, HENCEn R RARE T
BEHIRITEB. £FN CH+RHMEDIZATBUGEE MU — TABEIRSR, Eid
EEATH T LR P AR ST RY ) DR R BRI AR . RATBBURF EHFE—T K
B, EBEFE—REERFREHREE 788 > e .

WRIRAEZE S — T RER RIF XM 5 — SR RERTT, BIURY>—T (Ruminations
on C++) (Addison-Wesley HifR#t, 1997) —8, XARFYHRT —E C++ %P2 1 KUK n) B 32
BT — LSRRI S

ABEWATER S —NREE, R REEN A APk iR, £XKRF 5 B SRR,
WABRATUARTEREBXLARRNIHET, RELNEBFERRT 2BHHMIR, KBTE
BRHERT, TUEEEEETHATHE, LPABBRNET.

16.1 ¥ F AR ELEER A

H-AHENSEE, #HRE—BIAATHRVIEE, INMTRAEEALTERRT . th
FE-RKNFHEBLNIIRR LA “ER, ERWEILERNBEAL? 7 SBA
BB “gR”

FEES] C++ P IIFAIAZE, AEFARERNFAERER ST LBNMRRER. )
AT DA AR P AR 2 53 B B0 AR DA R Hopth i — 4R R B B SRR b R AR BRI R,
XA RS MR AT RN . EE—ROE, MAERTHBRERNA Crii—EH%R
BERIHTFEANEFOER, RAELFHTREABRRETRBONTF.

BAER— AT . €8 13 EHRITY LTS —MREIFEERSIE, €8 15 ¥P5Ed
RRERFHERKE. INMEHERNRCLEERTREET, A IENEREE S
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—TERER. R, FERSHIXRRFBFH—MIHEOGIT. FABEAERNRA, B
FREEB XN KT BT HHEESESE R, AR MREFRRIEBRTTE.

AT LB AR B MBS S I AL AE RSHIET , BARFE RS H AR E . Eid
IR B, BT IR BN B ARSI ER, ER T RN SRTRBEE X
MR EANBEREGNMZENBHRERARSHEN M ESTRE, AFHEOKES
RS BRI B0, W TREMELRRSR, RITRSEE T EKERHET:

IEEXEEEEEREEESEEEE R R R LRSS R R EEEES SR RS EEEERSEESSS

* *
* James —=s=m==z=zz======z====== *
* Kevin z=========z==z======= *
* Lynn —=============z======== *
* MaryKate —===========z============ *
* Pat ——========= *
* Paul =====z=z==z==z=============== *
* Rhia s=======z=============== *
* Sarah mm=====sc=========z==========3 *
* *

R R R R R AR R E R E R EERE R RS SRR R

M EERERE S, BRITTUREREEER], Pa XNMEEFTEMMEEST .
F Ak AR AN TN e, BR E AR o T XA A

Picture histogram(const vector<Student_info>& students)
{
Picture names;
Picture grades;
/IR FEAEE
for (vector<Student_infos>::const_iterator it=students.begin() ;
it!=students.end();++it) {
JVERA RS (RERS EHERERE
names=vcat (names, vector<string>(1l, it->name()));
grades=vcat (grades,
vector<string>(l, " " + string(it->grade()/5, '=' )));
}
/1K EEEE 2 B S S
return hcat (names,grades) ;

}

FiH Y histogram FREHEE AT HSE, XA 5IHAER—4 Student_info KX R
FERANE, HEIRENEHEEHENNRBRR—AFE. NFERFZFRATT LR
B4 Picture 25EI%t % : —/M & names; 55— M2 grades. names MR P RS T A FENHK S,
Ti grades MBPAE THEFERSA. RERNEXHNERKFRERE &, £BIF
LM RSHERES —— XN . BASINRRER— KA, FIUEREIIKT ]
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EERERNRE S EARAZE R ARKE.
EEREFEXT — AR RENFRER —MREEEF ZE LR FRER R 5%

LG, 2P A histogram BEORA F— Picture B8R0 %, HER M LOE, HiAR®MHE
R AR

int main()
{
vector<Student_info> students;
Student_info s;
/ /R4 5 st
while(s.read(cin))
students.push_back(s) ;

/I X R AT

sort{students.begin(), students.end(),Student_info::compare) ;
/ /7% B F SRR

cout<<frame (histogram(students) )<<endl;

return 0;

}

B REENHBER, CLF LR R BUEATHHAIR 2T AR A5 5 T E
MR PX A B, RAGE R B A BRAT BL% S KR8, I By UH A ROR X &
MRGETE—R. TERENRECL¥EINMIR, RIVEAEMES, 53, HEHI!

16.2 FIEXZHERH

FERITE, BATBIGEH BT ARG I RS ERABHOESR. TERETREAEMEX
F C++BESEHAREENEZ MY, MREZMARBETEIRBHEEIN. TH PR,
RATBES TG — R, XA BOLRF A A BN AR R, BARREE LA
FIHRIFIKEERT .

EXBEEERNEERENEGH. £ —FFHE Bjame Stroustrup EH] (The C++
Programming Language) % =hX (Addison-Wesley, 1998). iX#A&H#E4 FHE C++HIEMNM,
HE TEAD CH+HBEREARERE, FEBPRTURIXTEESENFAERENER. F=
A7 H R Matthew Austern 3 [ { Generic Programming and the STL) (Addison-Wesley, 1999).
IXAH PR IS T ARAERE I PR DA R BHE 4544, EE A5 Stroustrup B AR EFMEBE
B4, XABRE C++ESHHMRPE, BR Austern BF R T C++IREERRE (IRHERE
R Alex Stepanov HREN), BREMAELEZILERYEES Stepanov BEHMAE T 1 JLERN
%, WTLLX AU, Austern RAFEES S RBHESHZ—.

Z 45, (Ruminations on C++), i&F Stroustrup I Austern KB AH, MMERDEH 2000
T2 £. FUBRNABEAEEEEAHNET . FE0REENEERE S TR, 85
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F M RRIIF B A, B T2 IRV 8 35 hitp://www.accu.org. ZEAE 8, #RAT AR EIZE /b 2000
ABHIFL, B2 BERE C++H0. 1% M ¥4 1 ¥F(Ruminations on C++ Y-+ Stroustrup 5 Austern
FIFE T IRERIEM

7 F X EBHEHRIEFE L — &, BEPE LN BASERBA— TR R 85T
EiRH— A, BRERNEERETTHIE-SRERE.

BARTE C++HI2E 3R P 2B RN, FEFL!

J&A
16-0 %iiF. BITHAEEENBIE.

16-1 E—NAREHNEF, XMEFRAESA, SEBTHREES—6 8 IR
H, HEREBEABARE. ‘



bk A
CH+iikdn

AMFREENTEAANE: BENT —EXTREATHAH, FBINEXN C+H+IBFHR
BRRGBAETELS, G LA BHMAMTRFAINMIR. XEREHHATEERXT
C++HRMAHESE, THYEREXT C++ BWHNEARBB WM. KB EEESZM
CEBPHAME. BN TEBELABHABZHARLEN, E5H MK C+BEFA—E
FEREX Y. (B, HRENEFAIX RN, U T#—TX2HN FoFH.

FERMFPERAVENE FHEMLAEREREE: BEF (EFFHER) Brellss, sk
FRILBEME, . BrERERESFNEE ANHEBESZNEENT, MAETTHESEN
WNARAER . 55, BATEERARMEER SRR 4, AER | R _FHPigFEHd—
i, fltm:

declaration-stmt : decl-specifiers[declarator[initializer]][,declarator[initializer}]...;

FR—ANEEA] declaration-stmt H5 T —/~ decl-specifiers, 7EEJGHERE 0 B4
declarator, X4 declarator B] LLE T — 4~ 0J & ) initializer SKHIHHLL, &5, HBRERT 1
55,

A1 FEHR

FIRA R R ER, LHEERN AL B RARENER, EANREERYRE
R RBIGIBE MR B R E BT . W, 7 §10.1.1 1, AT FHEFIFEH:
int* p,q;
XANEIRIE p XA~ MR, Wi q @ XA —ARBEER. £§1012 9, IR
M
double (*get_analysis_ptr()) (const vector<Student_info>&);
XA B get_analysis_ptr XA —PMAHSHMRE, ZEBORE—MERREHE
&, FeEH 5 RX AN R ECE R — A const vector<Student_info>&K A2, HiR[Bl—4™ double
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KEIME
PRB AT AR R DXL A B 4 FFJUMERIRS, B,  EmEEEA A E A ML S

int* p;
int g;

A

/ /48 analysis_fp EXHE—M#H—A const vector<Student_info>&RE
/ /BB, BE—4 double HRIFME
typedef double(*analysis_fp) (const vector<Student_info>&) ;
analysis_fp get_analysis_ptr();
A5, HRATCASR FIX RS> 7S MR AR XU, AT BELLE JCA R P 53 S P i oD AR Ao R v LR
E AR NS, FTUABF RS B8 5] — TR R BT ALK
—fkit, AIRA TEE:

declaration—stmt:decl—specifiers[declarator[initializer]][,declarator[init
ializer]]...:;

EAERER T —ARE LA E R declarator. X8 7 BARF A BRI RITHRAE
2E P T ZE RO ME PGS SRR B B k. A E A IR R E L. Co+ PRV — B FERETE
B JLIK, (R DA %S T —K. MBEEFFEYTALTIRT AT, REEXT 1
%, WEwE X T AR, BaXAEH R ERRE—EX

C++M C B T EHAEIIEE. ERAEHNXREEARBGNFHHLER I
— i H ¥ decl-specifier (FERATRSEVLE) FRIE T A MRERE LR, FHBREF
B — A B LA declarator (5 BA R, 45— A7 B 45 THI T 265 1 BB AR S AU 5 (8L imitializer) o
FAFREE — AR, XARE RIEOP RSB RE.

RS S — S REAHRIE RN AN HA R . HTXRREHNE.
B 98 5 DO BT AR A AR SR PR R B R RS A AL, BT LUK —BE 4 RAEB RIS — R RAL
FERFHIRRERN. flm, &

const char * const * const * cp;

i, SRR LK ARERXBFHR SR, FTLIEE UL HIATSTA const char, T
(Me—H) A EARF R *const*const*cp.
BT, 7£§1012 FXA—NAEMAER:

double (*get_analysis_ptr()) (const vector<Student_info>&);

XA B E AU AR A S HSE : double B— KA, HTFRNESHARRKERREY
BRERAA ., FTLl, FEERBIREs (MR decl-specifier #4)) 2 double, A AR
MR EA 3 double 545 BRI .
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A1.1 $SREIRBR

BATTLAEFRSER)FH decl-secifier (FHIFEEBH) 00 =187 BHoREY
REVH; B REMRBIEERY; F=Ha R AKEERY:

decl-specifiers: [type-specifier|storage-class-specifieriother-decl-specifier]...

BE, XFMANKRISRRATETER, L LEEE LHFRFHENARISS . NRKE
AR ¥ 5 Ui B AT DA DR AT G H 3
R IRIRE T M — AN EAREE. BATHLE § A2 T8 C++ BHFIIREL,
type-specifier: char | wchar_t | bool (| short | int | long ! signed

unsigned | float | double | void | type-name | const | volatile
type-name:class-name | enum-name | typedif-name

I const IXAMEE W R R LN BEALSERZE. volatile REFEFRiFR, X1
BT LIRS B X UMM R, HiFSEA Gent i3 BT iR R4k .

¥ const BER] LMEATE BB — 85, FkiEE KB RARERR, XATLMER
A5, AXigE A RNIE . XFEEANALT R, EAENFHAFKN—
4y HI const JFH B EBAE—NESFRIGH.

BRERRIRERBIRE T — N RN E R AT AR:

storage-class-specifiers: register | static | extern | mutable

TEF AP0 L register 1852 UL AT LA VRGw %88, IR VTRERDEAEIBAT M RICIZZE
BENEEFEE - EFFRELRRET.

—RER, —ANR RS BRI R G SRR B SRR, R R SRR ATt
BB, BA RS T—MEIEER static KR RKEFRBRA K —MEERA OB ZAE
BRATHO.

extern 1R E B ERBR, AMHAHRR—AEX, ZFEPIHNKE XERF AR Ab
F LA R

mutable XA FEAE KR TR REOEIEMRA, — mutable HIFIR 7 BB E XLk
R WA A B

HAbRIRE IR E R 5RBTR KR

other-decl-specifier: friend | inline | virtual | typedef

Hrb friend 8BS GEAFEH AR § 1232 0§ 13.42) B T7EHEMEE SRR HLE
HtE T2 T U R I BEAR Y B -

inline F T REFUS, SHiFRASFHR BRI ZREE LKA ARIER
o B SR B B o 7R X K B B A R SR R B s S TE Rl — FE RS . BT DAL
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FRER— A RIFHIMESIMR, LRI RRBIE X5 %K SR BAE R — ko4,
virtual REF (K §13.2.1) HRAeHENRT RS L, FRE R 13238 1% R $E A A IR
RBNBGER .
typedef $5 € LB (W §3.2.2) Ak —PREEL—NMENRE.

A12 FEOER

FEHBEAT—ANERFERT — ALk, RiEEAdS, I HBEE R E R LA
TERAR, FigE, URHMMEE. BERHSERF R, - aREL I,
M. fREF. SIRECERE. FlW:

int *x, f£():

FEXATEAEE x ARG R int REGTRE, 1B £ BFIHA—MRE] int RELERAR
¥, ERAF A EORET x 5 f MRRZ FBIZEH .
declarator: [*[const] | &)...direct-declarator
direct-declarator: declartor-id | (declarator) |

direct-declarator (parmeter-declaration-list)
direct-declarator [constant-expression]

declarator-id — A FRRFF, W LAIN L TTHHIBRRE :

declartor-id: [nested-name-specifierlidentifier
nested-name-specifier: {class-or-namespace-name::}...

B — AN AR — N H i declarator-id £H A EY direct-declarator, HREBRE X MR RFR
ELA decl-specifier ¥ EMIMER, FREFERMBANRZE. fln, & TEHAEHEEGS:

int n:

BHAL n, XE—HB— declarator-id (FFIIFHRIR) 4R direct-declarator (ELEE
B, FEl, n 22— int BEHEE.

MBEEAFERALEHAAKER, BAURKE LR TERRERRE SR RFFIRE: |
%, ZBSHEAL (40 friend B static 25) JERFMMR, Eid decl-specifier FRE T HIRE, R
G D XA ERR. REAHER TEN/LNSBES D ZH— declarator-id, XK &
TRERFBBERHRT .

1. wE D AF DD KK, H2HDAFEDL.

2. & D B4*D1 Bi#*const D1 KR, B4R “IBH T HIRE” BF “FBR THHE
Bigtt” (AR “I8REE T HIEH) KRBT, ETRAFERRICRERERMN, XX
BT D R PHEBA const. RGH D RARE D1

3. WE D A% D1 (parameter-declaration-list) R, H4H “RE T HKEKRE" K
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KRBT, ZEREHH parameter-declaration-list (BEAHAFIR) FIEXHNSH, KSR D RE
D1.

4. WA D AF Dl[constant-expression]IFER, HAH “T REMEA” KRB T, &=EK
41 A constant-expression (FHEFREHK) &, REHD ¥ DI.

S. BJA, MAFHFAE&D MR, B4H “BR THSIH” KRBT, READAK
¥ D1.

BAGIFRG, ETEEEIERTP:

int *f O ;

T F1 D FF4R5r B int BRFI+E O K%, BrUlD AHF*D1 fEK, HFDIEL O,

RIS AN D EARE DI O MR, E4RAE*DI MEX. A, Wi DAHK DI
O B, B4 D1 g, T D1 FAAMR—A direct-declarator (B AT H G HEEHL,
FEFEE Z BT AUR—A direct-declarator). LB F AT X F direct-declarator #7158 3, A 150
ITE direct-declarator (172 X P ARG E S B SF/*. Bk, D REER O, ERAF*D1 i,
HHDIEST O,

MERNT2HE D1 £ f O, FTUABA “d5n T BRNEH” FEXRERE—A “45MH
int REPIIRE) KRBT, RERT O RKED.

E, RITERE D HLRI—A declarator-id, FTLABNRER FEAERE. X—k, D1
HEsR £, FIURINA BB T REMERE KRB T, EXBEXEN “THSHK. BE—
e int RERERIRE”, RIEH R D.

Z3F L ERE S, BANILTIE D MY KN — declarator-id. RERAIENIE, THIXANHH
E)

int *£ (O

B 1A —A RHEMSEEN. BE—MER int REREH R
BEE-ABTF, EXKEFTHNEBER:

int* p,q;

EAFEHARERAEGF, *p Ml q. HXFENEEF, THE int REK, TR
BI%F, D R*p, FTUIRRAHE T S “381 int R HHREH, I8 D H#HA p. FULEERED
FEHIERIEE p A—A “48A int REFTRE.

WK BT — T B AN, TORR int AWK, T DR q. FUBREZINHE
WIE q A —4 int KB R

BJ5, iEBARSH—TF §10.1.2 PREM— T EKFT:

double (*get_analysis_ptr()) (const vector<Student_info>&);
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X% ) 3 A o TP AT -
—A~ double KA D: (*get_analysis_ptr()) (const vector<Student_info>&)
T: —/N# const vector<Student_info>&Z ). IRIEI—A™ double KR! K

D: (*get_analysis_ptr())

R
=

3. T: — S8 2 PR RKIRE D: *get_analysis_ptr()
4. T: —NEMFSE 2 PRI REI RS D: get_analysis_ptr()
5. T: —/MREERASE 2 PR RBTEE D: get_analysis_ptr

W R, BERITEBHER, get_analysis_ptr 2— MR, BHIRE(ER—/MRHREH
Fekt, XA BB — N HKEA const vector<Student_info>& KB H EHIRFMERIZEEL double.
Z= %} const vector<Student_info>& T FREX —MEI FEREBDEBE T,

B R, — B B A ALK A F A, K% S E AR SRE T T XA R A S

declarator:declarator-id (parameter-declaration-list)

4 A E R AT R R R R T IR [EHE K R E

A2 R

% FAREMOERBEFTER C++EF. 8—INR. REAREREHF—IRE, —
A LR R GO T ERAT R BT —MERKGIS LS FE—gRRR S, il — - 4E
28| BV B R IOKED, B — DAL RA R AR F RN R CEBHE TR,

7E Co+h, RBBERETHENFSHHRFOTR, XRET EIHERLUXNREAE
. HRtRR, FEFERRE T — MR BRI R .

BAR A T B A R R R R R O BAR G L, (R AR R A R R
SRR EGER RS EERN, XERENARRFEREE 0 — B HRE, 6
M CBRKEE AR TR AEEFFHEERNT XNTR). REURNSbI (R
. SRR %, BERMERORA, TURBRME, WALERRE. fiRE. F
BHERE T T A —FhRRE . EATRIKERE T —T 5 Cr+ BHRBRIAIR

A2.1 BERERY

Cr+M C A AT B4 NRTERELNBECER, GFERR, M/RBMMFRARS. Bh
C++ T HSR G BEER B B0 TEN LIERBITHRT, BTl C++ TR SR ARUEBH T
KR X, TR AR A SR A SR 1T B 48 N R A G 2R 28 R S A -

A211 ¥R

WRIAT 4y =FERAR AR R S BRI 5 =R RKER S BARA.

short int int long int
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unsigned short int unsigned int unsigned long int

short int B LAf& 5 24 short, long int W] LA 54 long. MRERMPH AR IE—DHIRES,
FRASREF BT LR AE R

TR LA KB DU SRR AMEA S AR L EREE. EES LA S ALK
B, g NRBEFRET DS CIHARN SRR —PEaE E TR MBS . i, short int
5 int KAET IFEE— A -32767~+32767 (£ (2°-1)) FERRIEESE, T long int HHZ 0]
PAFEfE— AN M\ -2147483647~+2147483647 (£ (2°'-1)) HIBH.

MRS BEERAEE — NN T SR BN RS BEEER AT
fEFE 2" XA KBS, n RRTEAGRREEREHE. 5HFSHE K, § 1 ERFFE
BEERIRT N n BEDSHERADNEFSBELRIMNE n —H# K. 75, - EHSRE
FR] DA SR AR AR R B R 5 R S B P R S B e, T B R — N RF S KBS — MM
MEHERREEREMAR, BAENHABRIARE—HN. BTH U ERXEESK, B
=M SRR AAN SRR EL MR A BECX — WA S LR PR X
RTFEROFEH), BRENR, LHSERRRAUFMENBERNRERE 2" NN o HY
MESLE 8. 16 F 32,

SRi% 2870 S AT AR SO VPR o I S RN ) — ToANS L e AME R

FRUEFE R 52 LT — AUl size_t fORAY, BREF— DL SBEKNBNE ., size_ KH
FETEZRM B ER T UANE KNSR (BFEHE) MR, 2388 E LT RE:RH
<cstddef>H .

SRR, —MERNEER R AN BASFEAR, AR AT E— R,
JEE A LA AT N E— AN kMR . PRk, BEEHEBRREAFFSH, U3 B—IR
xR, MAR—8UE.

WERE—ANBELL 0x BRF 0X FFk, MAXE—MNHABHIKEE, T NHEIBEN A
AT LIS AaBbCcDdEeFf IXEF ALK 10 A “Fh{a%?”. WmRXANHMEL 0 LA 0
FEERAERE x 1% X, BLAXHE—AN/\SHINEE, SrEAREH 01234567 )\ R
P AABF R

KAFETUR us 1. ul HF u, TUBRAEREPIERNHBA. EREFEMNL u 5
E ul REEFRXRNEFEM KA (unsigned long) HER. MBREREML v, FFiz¥
BRANEHEBMNEERRELHSKBRERER, XRRTRAEER KA. mRESHN
E1, BAZBEREMKBENHERRFEFEKENEER, XURNRATHEEETHRTS
MBUERI K.

MR- AR EHER AE - MEBRETRA KMRE, B2 ZEHERERERER
KANEGREHGE, BUERETHRA—A int XEKBME, MBRHTLE, BEBERE
int REMBAEER, WRATE, RNZENKPINERETHEHSKREFRATRELZ T
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unsigned %!, M int. unsigned. long M unsigned long FIMRFFHR L FEHE AT LA R B % B N
HR, WRERABLRENRA R MMrE, BARFRRAEZHEEE A int BEHE
B, WRAATEER int KB, HIEESE— long REKHE.

X RRRE N B EEENREN TARNERIEA A BERARN . AL FiEH
2, £ MIHEFhBAEEERREER/N, FTLUXEHT NE—RAS K. Al
X B BRANERIHX A BOEAT T AR, AT A BHRAR S TR XA 2] BEE .

A212 FHRER

— AU RER—ERLAEMH/RBBNE., ARERTRELEENER. Wl I ARFRE
Febt RAE N — AR .. MBRARFRERREFRA/RE, B4 0 RAHRER, HABER
A RE R

BRI /REEN ST R, BARFBSEBMELSIER M1 M.

H/ARREER. f/RNEBEERTARR ue BE false, TNIHRA/RELE, BRHES
5 WE, FERRAZHRET .

A21.3 FHAER

fF C++, FRAHMERTTRE SR MEY. F5, EfEITUEERZELS
BAEREEA.

BRBRRNE—F, FRHEBBTUMSNER S ERREFTFH. BRI RE
Higd, MERBEHSHFERHRRTRT URTHHENERZFEFWIEFR, BRRU
BN FHERERRUEZD H1127 & Q7-1D).

FEN, CH+HIBEH MR FHALRE, BRIBRE—AMHSINER, FdEeERSH
fe B R LR B AR R B RR T R o RIS AR X0 TR 2 TR KB B S R —
LRREIRA, —BORE, REHEEBRAB M ARHRURFIM TR AN FHRE, REK
EHEZARARBHAIMHEFRURER.

EE—FROUM “ BER” KR, X@F R wehart, BEEED 161, EBRAXRRTHR
HEZREESTHER, HEPEEE TR T FHHEEFER. wehar_t KR 5K
KA MEN R EE. o, HOREREMN RSB RERERE, —RERER
GIREERE B AERER.

AR, FREEER (B ‘2’ 8 BEE—NHESISERRNBRNFR. ¥
R B AR char K%, M §A213 MARPRIME, SREFEERIUNER. 8RS
HERENTEHEEREEEE AN NAR. KSHNBEFSRREKBRT XM NNRR,
HEFRITETERA-AEFERN ‘@’ KRBT “SFF a ANHEH". FhFRHE58EN
MHNEEMARNRLEHEN T, FUEF RIS ERF R T FROERSE. s,
‘2’ I A—TEF ‘D, ‘a’ +1 MERRMARKNRAE TSR . HEVTURENE,
FI RGBS LR PR > H R EERN. BTl 3 +1 —%T 4 FITF—E%
F 4. . ; : L : '



318 M® A

FHRER. —NMFERFEEERE, i “Hello, world!”, EH EH—5 W5 SiEREN—B
(BN ZF. ZHRERMNEEE const char*. HIFB[LSANANENERFEHE
BRSERIME—ANTFR/

PP BTSN FREERES AEERr—E, ER— 1M EKNFRTEER. X—i%
MR —MNET —ITHFR R SRR S E.

A21.4 FHRFE

ANERY, M FRAEE—REH XN R SHEEXRP—NFRERN, I—FEREB
HER—RER —XXEGSHBERN—PFRER. ZEAR “—K” —A, BARTZMHE R
MR ELSL, B —ERHRER . THFHRXERRNRTNERNEN TFHERS T
FrEER:

® AEFHE (MEFHBEHER) REAXPHTRREFES (HEXTIS), IRBAES

518 (BX515) wiEMmLE—MREFLFS (Bl V' B#F "the \ "quotes\" ") LARR
BRABISARARENERF (HEFRHP) NEREE. ATHEER, REH LR
—MEISREMNE—PMREFT B\ ) MAHBEXRE—ANFHERTPERE—
FREEED.

& I TRAR—NRFNKS, RATUERFHASHEFM—NRFAL, W\, XK
RSB R AL E R A REENBTEN— N RFMLETHRHRTLE

o 5 TR FRENRREE — BN, XN T ABHTHREE, A
RN, ZERBREAELEFEN NS NERSEMBEFNER. A T82RE
PHILEEFR AR SHER, C++ARTFAVEKRRE —ITRS, IRFBRETUEH
"What\?"3k %R0 S HER, W@ HRELNENES.

o FHNEH —HA RS HE IR ANBHERF: FRAT (w), KPHE (O, EEHH
x (W), BEB—MFEH (b)), HEEHRT (0, BT OO UEWHE (). RIESFE
RGNS, X b F RN B S TR B RHEE A R R HIROR

o MBRAMNTERBIRET MR, FTUAX BE M AHERBERRT X
BB ER, WATLURRE — 8L A8 ) G HIBcR TR . B, ' \x20' 1 WO'ER
TR 32 (A SEBIRRE 20, ANASRIRRE 400 NWNRFER. EET
ASCII FRERNRGHIE T, ERRIRETRER ' XFRRTERE LKAR CF
BHREMNMEFEDZERFERE—HL) R OURRREZFEH, EREBHMEN 0.

A2.2 SEpUHR

C+H 5 =Fhyg KA, 4r5 A float. double 1 long double 28E!, X =FhiF mKBAHE
RN (REMRS) . EEAKHRAFES, float K5 double KA W] HERH MR KIKE
B, Ti double AL long double KEI WAL A A HFEKNE. NIFAANREHEK float
KAV B RS DOASIIIOME (H351%0, BK double 25KI3F B long double KEVFBE
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DR T EE. KBS RAEE A float REIAR BRI /SPIEHIZFE, A double 2
R BRUEF S LA,

FREER-NEZENTS, TUEREHEBEESFEFEE DS EHERE—H,
AT S IL; 3.1 B—ANRER, MEFEE. MUSFTUEBM TR L. PEESE,
WA IREOE T A . FeBMRELRRE e R E, EERTENFS, UR—fI KL EHF.
RS HHITEE .

Biln, 312E5 1 31200000 FRFEFEFIETFE, HE 31200000 2 —MENER, WAR—1
FARMKER. BE—60T, 0.0012 AT UIERRHK 1.2E-3, HATLIRFAK 0.000012e+2 KB

FARERBRIERT L double K., INRERBERE—NEER float KB, HLM
EEEEENL f FHRRE FRE:; WRKREIEEERN long double K%Y, A E/5HEM
E1EEEE L G4

A23 HE®RIAIN

—AMHBEERMER - MEANEER, THEARSINBERCEHE. £ MEEX
ERPARASHER. MBXRE. FETEREEBHNBAEERRA, R 5%
ERREREAR - NEERERRE A sizeof FERRME. EHEEREXTARETE
. Fxts. RERESIH, WARAFEHARE. B8, 2R, RFHAEREEEHT.

— g BEFRERT DI F R BRI . B, AR RTBAR%E
¥ R §10.1.3), XFITE switch BEIFERIRE (I § A4), THENTHBIOVHE (B
§A25) %,

A2.4 RRIEKR

VBN, FEEFEENERERATHRAEENERT, SFERRKFER. £
EEOENT, BRAARMETRERERER, MARERYE. B, AEMHSREBETH
BHRER T AEFSREE TR R AN RN R ERBTERZEON RS R ER
BA (REKBRD KRR, TEFAENERBEPEERERNIBER A (REKI
R BRI,

BRSNS RRETIEE SR . FRERATF—ANBNEE (FIW, char KE) I FF R —
A ARRHSEAR (B, int KR HE; FAiFERPEE TYHEANFS. mRTUIE,
AV (E [ FH I —A char. signed char. unsigned char. short B%# unsigned short 28R FI{EF #
B—A int KT EE, I BT — A unsigned int KRI(E T FRFRB GHHERT L

§ A2.5) HMES TR K a8 B R F R FTA X SR AR A KB /MY int KA. FEFHRFEBAIR
f%, % int. unsigned int. long Fl unsigned long IX/AMFUFSE /G AT FH 4R . bool KEUTH ¥
¥ int KR, T float KEIFH R A double KA,

M“/\%%{;@Z—@rj—AﬁﬁﬁﬁmﬁﬁAﬁjﬁﬁgﬂﬁEﬁﬁﬂﬁmﬁﬁ XELRT A
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RIBEA IR .

M— DRI SRR (Bitn, long KB FR—ME/MYRE (Fltn, short HKAY)
E i B ARG E LA — MR S REE R — MRS RBENERNS
BREZEGT 2 EAIMNE, EXE 0 BB FMEMEK. N—MFRERER
WO KT A S B L TR /N ICERR A SRR B 4 RS I R S AR R T BB IR KBRS
fIiE, ARNIEERE BT H R —RAE EXKATA

Pt A | BB RURNE S KT O AT DA SR A R R SR ENIRMER 0, B4
BEERARE R, BRAE. f/RER N B A SRR bR B E . RN 1
TR B A 0.

—ANERKOMFRFER (N §A23) TR EE.

AT —A T4 BT LLBE B void* KA, — MR AER BREMRE oI AR B — MR R
R Te — AT IR BRR MG H .. — MR REMRAERE R MR BE T AT LA
Bl — AN AR R IGTEE R E T A, R ERIRER VIR NER D UL TR RIRE
P i

BARRKGEN, FAEEREE D, BT UREEE, HWTURERE, KATUE
WHEREY, BTURLTHSREN, FUEEREHPERERESRNART LR,
B4 RIOKAGEN T EAE AR RSB NEGE:

o MBEH —MREMAF ALY, FALRORTALE, SRMEESRESTRSE

BRI ER R AR

o N, tEE A EiEHR unsigned long K&, AL FE MR unsigned long KA.

o AN, EH—EIESR long int TS —ME unsigned KA (IR T unsigned
long HAILSMUFTE B S48, KAME L —%ME, unsigned long SRR
¥ #e R unsigned long KA), AL REHRE T RAENRLEHNHE: WA long int AR
HIFEA& T unsigned int KRKTE, WAL ER long int 28I, FMERARE
& unsigned int.

o &N, WEA—E/ESE long int KB, 4R MR long int KH.

o N, FA RS SR A S BEHAA int RERH R EFENRE, LR int
KR,

b FE R R T AR — & &0 A MNMEREBEEH AR 2183 short FRIEE char

HMEIMGER . BRI EEEREBEH R int BRREEKNRBHTIHE.

A25 MEEER
RrEs R e T — 4 e BRI . SR A B R BE IR R s S R B MO

enum enum-name {
enumerator[ , enumerator ] ...
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Y .
enum-name R G, FLEMEA—NFEE type-name REFNEFIM G FH enum-name
RRIMHME.

enum-name 2% )25 B W UL R4 enumerator 513 5 %1 b f4E 7 — M {H

enumerator:identifier[=consttant-expression]

BRAERAIFR B RIMEE R R M E N N E N B TR ES S W LU KR B At i
SEXT R BRE . ARV AR E L AR R EEERE (NS A2.D ), WLAMESFERE (L
§ A2.3) PHGIFRIRG . WRE-NEREFABITRE —DMERENE, MWiXESH
B Sh S AR I RS

A26 BE

A LU A 1k — D RE AR — AN R $s (BRI REA RN S BN R E SRR AR
ELHE-ARR, XMBEMMREESR.

MBEBFFEMARAT AN ERRE B2aRmEFJLEMNFOHESRES LN HO0
SRR, pubkE AARAR - R . SLFSRRELENREERIRA. iS5 %k
SHBAELE, FHEZREERNSES R MREERNSHLER, Z2PBEE IS5 E
UCE, WA —NSREALIMREKSECE.

H5EAN SR RBE T

o FEHMILE (BERMTLMA) REEMNILA.

o TLMERT RS (L §A24) BEFERNSHREMILE, HER Cr+WEARA

A B FTEROSBRB I EL, T —PICE X AR 2 XHFE % (R
§ 122 #1§ 12.5) BEFERNSHERANLREESL.
WMRE AL — ARG EFAADABISEILE, BREHERN.

A3 FTiEN

C++RBE T C PEBMFRERESNE, 5 C LLEXR, C++PEMTEE/FES (LS
A3.1) KINUE. BEFEBIHTUAFESRMNES X —MEEFNSH. RERMUR
BEAHE N, BERAAFRTZEE/FIMAER. ft ERERERNIE) RELGEHE,
FAEF B BERN C++WEABBESHITEENNEEER. EETRITEIHE—
TFTHERT Cr+ N ERBIIRER ERIZREE.

F— AN EEFEER— M GROBRBRRTRERNEE., SRR, TERBERR
HAHRRHRE, BAGRORRSHRERREHER. BN, EESEZERTRERNERESR
PLB 3 — ML RIMRE (R §A24).
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ZEfE (value) IR RTINS, FrUVERA Mk, RERERGEREL
B LR HHORERERER —ANEEER BAREABER—ME, FEREABE
B — e
REEZANBHEAERENPBERINTFH L — B &M a4 S#THH:
&& R U BRSO B A 20 4 B SO AT v
I R UEEREBOA B 7 S0 A BB T T
7 REFHEEMENREXRN KD — P #THHE. ARAREXNERT? &
HRRERBATIE: BN FEHRERBTHE. SREFOHEHREX
B WRBANARERBRA-RBENAE, BaGREE—NLE.
NTHAOKEER, HREEHT AT RE EMAER (BRTRAEBMULSL, &
BB, GiiE RS LA LME R AR X SR e BOAAT V. TR RIS Sk SR RARARI T
WAL, (BR LS A A e R Bk 5e b R SO B HURT .
FAEERHNE TR S M. £ TEFIHRRE D, ROMRELCBE 0T
X P BEEAEAT TR . DL EEARE SRR AR NRR, SRR
RE&at. SMAHTIAFHRERER. TEHXMRERE 2 BHAKNRBN —IT R,
AT A IESEAT

E= St RAFSEEERYE; FATRAHE, EREFR
C:m CHEFH m G-
N:m ZFEH N HFH m R,
:m £ REARAKEF m.
xlyl xNBPHEy ATE. ER-NEH.
X->y x A RFE y BRA. ER—NEE.
Xy x SHBPHy AR, WERx REHEKEN ZERERNMER—NEHE.
f (args) BRRE L, 15 args fEASE (FIFRD.
X++ A x h—. AR x BVIRE.
X-- SAEE x B, BB x BPIGRE.
*x SHg4t x B A, Al x RN, XR—AEHE.
&x ME x Kiht. ERE— MRS
x MRS, XRN—TEHRG, x DARBFRBMREA.
Ix B, WEx N0, Wix MEXE, FUARE.
~X x BIAME . x DR — AP RBEERRINE.
+X B x. EREMEEENEE.
X R x. SRRSO EEA EE

sizeof(e) #ixH e HHKEHH, B size_t LRIFE.
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sizeof(T)
T(args)
new T

new T (args)

T R G B FH R—A size_t REIMHE.
H args BHCRMGE— T KBNS .

A=A T KRB R BN FEHHEA TR .
A=A T REN RS ENFHH args BEXTEVIHL.

new T[n] H—ANEE 0 A T REGTEREED R AT BT

delete p B p BRI R SRR .

defete [ ] p B p Fris RSB & AR WAL,

x*y x 5y fRfM

xly x5y M. MEBRMRERSEEY, WhREAFH e RHHNEESEAR0E
BRTIH K.

x%y x-({x-y)*y).

X+y WRBE MR RESE, BMART x5y KA. R x B— M8, Ty B—4
B, MAER— MRS, %IEsHER x st EEE y U E.

X-y MREMREREERE, BaRXr x5y HE. MR <y AR, WAERH
A RETFTTEX R RIEERS, BfR— /I TE.

x>>y R x My MEBKKNY, IRExAB y i, y LFRE—NEAER. WRx R
—ANf, B4 x IREUEEERBGE y P IRRE AL x.

x<<y MR x My MEBHKAY, RAExEBy A y DAR—DERER. WRx L
—A, B4y MEREE x PIRHREAME x.

X relop'y B AMIREREE, RREXRAAETHE.
XRIBEE (<, > <=, f>=) AHENERANEX.
W x My LI, BATSTUFAERFE— M REHMA.

x==y HER—AMRERE, BR x5y REMHE.

xl=y EB—MIRERME, RRx Sy REFHEE.

x&y i 57, x My BARER.

x*y AL “R7, x My DAREHR.

xty AL “8R7. x My WIRREH.

x&&y EF—AMRERE, RIEFExMy BAHE.
HEE x NEMRA Xy #HITHH.

xlly HER—ATRARE, RIEATExMy PESHF—MHRE.
BT x HEMEEA &X y #ATHE.

X=y Iy FHERES x. R x RNEHEFERER.

X op=X HAWMEEZER. EM T x=xopy, HEXE, op R—NEFEEK, HLERE -

BRSRERBAIEHEL.
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x?y1:y2 MR x HE, WAERKyl, FMAERYy2,
yl M y2 P RE-AEHUH.
y1 0 y2 AR Rl —RB M REARELR.
Wyl M y2 LM, WAGRBE LM,

BHERGYHAEN.
throw x i x FEUBR— MR,
x MIRRIRE T HEAORERR ZE R
X,y Hext x $HATHH, BRERNAEHEER y BTHE, RERE y MEEASGR.

A31 SEA

Cos W AT EHAATUM TR, BT throw EHA. TEELM. MG, A
HEEEEA (2 . BEMD THREER, HMWEE/FRTUHER. 7 §11.24 FRIC
g e X — N EREER.

++-EBRCEBAEERE NN RS ++/-NRZERARE, ++--FRSE/FEE XK
BHE - NRERANSHE. URENR, FEHR++/--FRESEFHMRLAZIRE:

class Number{
public:
Number operator++ (int) { /* H¥EK */ )
Number operator--{int) { /* H¥tk */ }
Y

BEANERCEMAREZERNRSIBERS, BASHEFE AT ostream KA
SR istream HAIN R _EFSRBHTHN - ERME, £ §B2S RSN AARERIEABEH
Fo

A4 EAR)

MAZBORFIHES — 8, C++mBROEH., REARER. £ e ETXE,
A BRRIE A AT A ZE b B A B AR ) B R A, BRENSARREEREERM. BME
FBAH NI R EE L E, FRER RN KT A

BT e bh, —RER UM R R A AR R AT B TR AT - X £ ST
fEFTERR. EEURA. goto 1EH]. break FEAJFI continue IEAJIBAT, LLRAREITHRFLE
1 try JEH)F0 throw iER)4F.

EAAUUMBERNERPE. #—NMEONFREBE— T HERSERZEINES.
KREATHIERR UL S ER—IREAFIS CBERUTFE, LSRR,
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; FEN: EPATRNERREEMER. :
& FIEAER: B HEREANRF>ERER.

{} EEH P HATRERER],

EREASREHTHAEHEE N AR S Z i —HREER
if (FARED BA1
Fxt R HRERBATHE, MBIERIITEN 1,
if (FMFRER) B 1else HA 2
FXFMEFERRATHE, WRAERBITER 1, FUHITER 2.
else KB FH S5 ERTE BT if RBFILAC.
while (F4RIER) EH)
FHEEHRER, WRIERPITIER; REEIMAKEE, RBEXH
RiEXNAHE, RBRPITEGHERNER; HBFMREA VBRIIBEHTEA.
do 4] while (&PFERAR)
FPITEAFUREHRER . AHBATEOMURKARER, BER&MHF
for (MBI BRIFHRER; RER) EH
EFEFRN DA RBAT —IRVIEEILER), REWRFHREX. WRFHFIRE,
NEMRTEABHERER. EEUNREFMAREX. RITEINTEREN,
BB MHREGEAR.
switch (RIAR) iEH)
LRSS, switch BAFREALERAR - RERERREAR,
RERE THEENX

case value:

FEIX B value AR —MERAUNFRIRLX (R §A23). Hot,
THEXAM WA REH DL

default:

{BRTE switch &R P B REEH—K.
HAT—A switch BHIKIEHME, LHERER, REBEISREXNELRE
MRl . WRBBNEKMIRE, B8 default: 78, WREH
default: PR, REBERNEEA switch BAIINTF —MEDSERIT.
R case WEAULRFE, FIUMERFRAEARMHITER, BEF2ER
HO R R 30T AN IR 3R 16 (B ), —RLERFR break BAIEREBFERITT —1
FREETE 1 FiEA) R Bk switch &R

break; B B G FTE ) while 7535, for B3R, do fE¥FEl#E switch #EH].
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Fx A

continue;

goto PR,

BEA—A for fEIAEA). while fEHEFIELE —4> do EHEEHI T — 18
7 (AR EMRREFIERD.

HEARER S EERMES PRER . goto IBRIK B irR 5%,
R—ANERE SRR, 8T UHE 5L AHERN S A5 ER
Elo AR HBLIZARE R A BB XA AT LME R B
—AMRESMEBRBINES. ER, XMBFEARRGEITN — N REKNVIHL.

try{(i&f]}catch (B¥-1) {¥\EH-1)}
[catch (B¥(-2) {(#E\RJ-2}] ...

throw RiER;

SRATERAPHRN, ILBEATRESTE—INAEEN, ZREENH
~AEEEZA catch FHRIRAE. MBREFFBAFENFEASED
catch FAJHISH-n RBTES, HABRFRIELT X catch FA)FHIER]-n K
WA R . EXE, FHEREENRREHESSHAFMHRERLEER
HRBERAN—ANIRERT.

W catch FAIAH catch ( ... ) KR, BAZFAPHRIEGRKLE
A oAb A A TR R .

WA —A catch EHRHEREENLE, BAXFFHFHBLELEOE
% try BB BSE R  — A vy B, RS b oy REEZ vy R, BFEE
&Ik,

TR R B R R R B B A IEE AT try BRPARILACAY catch F
£, HERERMBERREHB A catch TARLAHEIZFEHE ., WRESR
B try SR LA UURCH catch T4), TR,

RERERENNE, —RE—DREPFEE, REES—TREFPOF
BEATAL .



k% B
bl e — %

WHEER C++irtEI— AN FEH . EEAPHESEY, BRIATAGEESH T —&&
FBBEER C++FF . BRI BIMREERME R TIRE, FINEH T —&aiH
WHRAHFEALR, THE—THHT —A & —AbrEEP XM, XRRAHERTIRE
AT T PR B HEAR

— Rk UL, PRAEFEER TR std BEXTHANABT . FTUERBIbRAE R R B, &
IRAE R B AT b std: RTZREE A using P AR AE R BAT DABAE . A fE AR E, AN
BT XA, B, —NMaHRBSEE R cout BB AL std::cout FIFER .

EERHFHRHBNASHEELTHRNARE:

n — M URRNAEERRUENZTESERER

t —A T REME

s — AN FREE

cp — M RAENUTEFHFE B FARARE TR
c — N FRHE

P — ARk, BEE—MREA R E R AT LU B A R R HE
os — AR

is — NN

strm  —NMEAREE — MR

b —A R R AR

e —MERE S EEME) FIERE

d —AME7R B I RIIEARES

it —MER N ITEAEAES

B.1 A-#idi

istream 2. ostream 2. ifstream JSH1 ofstream MM B AR KE TELL MR, FEAEHT
R 5 BT — MRS T 5 — A AR CEE . KR (R RN T B R
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R — M R E S | A RITRERS — DR, bR EE T — MR EE S AR —1 R
FKpig Bl .

Rl

#include<iostream> F5 B T 1\ -4 HH R FIAH X B0 8R4 .

cout

cerr

clog SRS (cout) MR (cerr, clog) KB ostream EEY
% . BRINER T, HH3) cout M clog KRS BB i, Tkt 2
cerr FIRASETE M.

cin — A SARMERI AT S BR A istream KRIXT R .

55

is>>t BIEEAFERF, M is PIEER—MER to AR is RDARM—ATLL

HHRMR C BROKBER, BREAEFERNEE. FERKBRA
RARSBER KW, ZERA is.clearOREZ AT is —E AT RECRE.
TEFEH N C++ BB HRBMERRRBE LT >>MABHEF: ERER
f 5% SR 4 R R o s SR XA R BT

os<<t Pl ¢ RGBT, B WEETERHE os F. EF
F14 Co+ B IR BRI F R B R RE LT <<BHF: e SRR
R ERESE R ERZEER .

is.get(c) Mis AR P RIF —MNER (BREZEATR) Buf c 2R,

is.unget() X B — R — MR — AN F R AR . ZERITTER A
FAE SR, HRREE—MERER, RERBERAEHOBN
FREERARS (EATEHTHRETTRERREZTR), £X
FrHE B E AR unget REUH BEEUVH BIE —IREEERE.

A3 (iterator)

#include<iterator> 75 B T \-51 i RIS LS

istream_iterator<T> in(is);
18 in 5T SUCH—ANMBINIEFCEE, ATLLRI BRI IR is "PIEER T REUAI(E.

ostream_iterator<T> out(os,const char* sep="");
1 out S SLR—ANMHIERE, TURERNBHI os PHIH T KE
B, ZERHBATEZERN A sep 2RF. RAFELT, 7
7F sep R—ANEERE, R T BIHEEIER N FRFEE (R
§102) BE—MERAFEAUEFRHERNFRBARTEE

pa;2

#include<fstream> 31— N5 30 RBRITLE SRS B3
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ifstream is(cp);

ofstream os(cp);

PR ks X

#include<ios>

os.width()
os.width(n)

os.precision()
os.precision(n)

R

#include<iomanip>

os<<endl
os<<flush

os<<setprecision(n)

os<<setw(n)
WREXHER
strm.bad()

strm.clear()

strm.eof()
strm.fail()

strm.good()

FEXT is, HEEEEE cp 2HIEE K TARNHEFEXRREFEARN
TR KL, ifstream 25K B istream 35

EXT os, HBEEES cp SEIEMNMH L. ofstream KIREH
ostream 2§,

FEXT streamsize KA, XRS5 HEHRA, ETRRER—
ANMEAN-FH X ER .

R [E]—A streamsize KEIHME, RRE os HXBMHMMERE. W
BEHLEE n 2HA0E, RIEHHERNREREN n. BHRKHE—
KA S RBIRIOERE L, BHERERNBERERN 0.

R[E—4 streamsize KEIKME, FRE os HXBIMHBRIEE. W
Bt n 2%, REHBRAEERED o OEE. BT RAN
BV AL g S R e AL B AR

T R endl BASMIEHIRT, endl #HIFFEE <iostream>H A ..
SHRARITHH IFRIF S os REREITRIZR X .
R 5 os KEKAITRIIZ X .

43 BT os.precision(n)Fl os.width(n).

R [E— AR ERE, FRRRAT strm MIBOE—IRBERTE AL
R B T SR

TE—ANEMNEREZ FEE strm, FZTUEKMEH. MREE stm
S MYhH ios::failure FH .

RE—AMRBERNME, K7 strm REEEE T XHLERL .
RE—ANRRIERAME, FRERIT sem BFBIE —IRBAER BB R
{4 ) B BR A TR 1 16 R T SR

RE—AMERERIFME, FIRRRS sum FBOE— IRBRERT I,

B.2 ZReEFIHAAE

EBNHAT AR ERNAROER, SFEBUFER vector Ml list, XEKAE map, &H
stimg 2. BT ARTERELBAENRBREER THBKED. XVENEMERNILEHR
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M%xB

ERITNA, RIEXNA B SROR R BRIERT A,

WRBEERHEH, BF RN ZERR BT 28K R vector. H IR AE
BE-NAEROEE —PHTHEAREWNRILATE, MANNRERFSHRBEITX LR
e, BERSRUNY 7 A list 598, Bh list RAEBATIX B8R AUIHR T LLSRBEEL vector KRB

T8 % MR
B.2.1 HENEHRRE

A A #%15 string KERR G T AR O

container<T>::iterator

—H#5 container<T>XEAHTEIRRR, ZAREIMFTHRATLL
kMR EERBPHIE.

container<T>::const_iterator —F15 container<T>FELHIE 28R, ZRARX R HEE

R (TARRRREBHD FHEERSTHE.

container<T>::reverse_iterator

container<T>::const_reverse_iterator

container<T>::size_type
container<T>::value_type

c.begin()
c.end()

c.rbegin()
c.rend()

container<T> c;

container<T> c2(c);

c=c2

c.size()
c.empty()

— ol B Sl v A S B MU i) 2 3% o R T R IS AR AR R AL

—FMER SRR, BRBK, TURNRKTERHEHS.
238 FTAEAF IO TUR IR

MBEAEBTEFEILENE, SRR E TERENR
BH—-AMEARTEEH MO EAERE. IHEMRBH
REMETTBER ¢ A2 const_iterator XA, HAJRER c A
K] iterator KR!, BRF c RER—NFE.

FASREAHR BIBUR TR ¢ BR8P TEMEASR, BAE ¢
7 % 1 const_reverse_iterator K R H H B ¢ A B K
reverse_iterator KK, EGARKAIH c RER—NEERAE.
EX ¢ A—NTHAER, XIHE c.sizeQORIEN 0.

EX 2 H—AER, TMHA 2 ABMKXNET c FHMK
N 2 FHE—ANTTEEE c FHNTEN—NEH.
SHl2ARPHTED cABRT(ER AR THNEKTE),
HigE ¢ R ZEH.

c ABPILENIIN.

g c hE, WEEEME, TNRERE.

c.clear() B2 c A%, 5 c.erase(c.begin(),c.end() R EHEMIER . LR
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B.2.2 Jllﬁl%%%%e’s}éiﬁ

PATSESE, o BEBIIRANEN 0. ZRBORE void FAL.,

BT R4t EEFH AT A BRIEUS, suing REWFESE (BFE vector il list F4F

38 BSTRFFTHRIERAE:
container<T> c(n,t);
container<T> c(b,e);
c.insert(it,t)

c.insert(it,n,t)
c.insert(it,b,e)

c.errase(it)
c.erase(b,e)

c.assign(b..e)
c.front()

¢.back()

c.push_back(t)

c.pop_back()

EXc, cHEAnATE BIOEREE AR
FE X ¢ X CHATYILRL, VIR ZE ¢ BB/IER b, e BTIE
RBITIRFFIN AR R,

7E c A it PR B EEA— LR, MR c B—1F
B sring KEINE, BWAEPITRIZRE (BEHTEEIH
AR EEMMEE) LUS, ZBTIEM c 8% (B sting KXY
%) MFFEEARRESEMN. F&, MT vector M string, WA it
AR T ERRTERE, X—RETRSMRE. B—F
FHRIFEARERA t —AEH, BE—MEEFBEA RN
HefesR AR NEAREEEA ¢ 0 ANEH, RIFEE void
KA, BERRAMEARBAERATEAN b e BNENEHM
Fe ISP A TR, RISIRE void KA. Hb b He WA
LA RANEETR IR ¢ FRITTE.

MBS ¢ Z52P it FRAMTTE, REMER c AHBPbe)EEAKIIT
. SRR RENR T EAERBTR. R c 21
RBHFE string KEIXR, BAETRMBRRIETFHER ¢ F
TR RMN. BPORE—ANE B EGRT RGN
EREAE, BE, WREMNBRITES c ABHRTRREZE, &
TR 4 1 AT BRI B < 1R AR

FIEARBR D 5 e 1NN ARS c A%, c FRERNTRPEAS.
BEER c ARETEN—A3IH. R c BTSN EHR
YEHAT I BH E X

BEEE ¢ REKTEN—ASIA. ME c B—ATHFEN %R
YERIAT BB RE X -

Bt — AN EAEA ¢ ZRRIKE, SRR c FRAIRNN L.
iR 6] void 5B,

M BB ERTR. BH void KA. WE c B—MZHE,
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FxB

inserter(c,it)

back_inserter(c)

M IZBRERIAT 238 8 X

REI—ANEHIEARSE, 7 it EARBIRAMNTEWE RN c HREA
FHITTE. ZRETLE <iterator> P E X

IR B4k ARES, FTLAEIE A c.push_back BR#UA ¢ A2EH
RKEMA—NFHRILE. %R TE<iterator>F € X .

B.2.3 RANINSESEERIE
THAXSREREREAR PR, RENXEESARET T ERBRE:

c[n]

c.push_front(t)

c.pop_front()

front_inserter(c)

B.2.4 XEXSIEHVRIF

—AMER c ZEPE AN TERSIAH, ZABKLTEEE O
LE. R c R—MEE, BAZTIHBE—ITEER, TURS
R—NEE. 0 o BHGE, BAzREXEHRRAE XN
TH. ERIER RN vector M string KR H R

£ c RHAEA t FI—AE M, c ABHX/MRIEIN 1.3& (9] void
KA, ZFERIT string F1 vector EXT R TR

B c RBHTE. KA void KR, R c R—NTHAERE,
WHZBR BT B E X %R list BREXS R A M.

IR B —AN A28, AT LB A c.push_front IRETE ¢ AHH
BHEMEBBAFITE. ZRBHE <iterator> P HE L.

KB ARBRAKRIGE T AR PHTE, CRETERHAEZTHTEN. BRTHES
B.2.1 I R — R R A 2SR LASL, KBRS SRR AL T I RIHRAE:
container<T>:key_type Z8SEEAUKAL. B —ANXRBEAIRAF K RUBMEN VEETE,

container<T> c(cmp);
container c(b,e,cmp);
c.insert(b,e)
c.erase(it)

c.crase(b,e)

c.erase(k)
c¢.find(k)

A ZBEE AR value_type KRR V, TR pair<const K,V>.
¢ B —ANFHIRBEAR, FAANREN cmp KAEST
FITTRHF.

¢ BXH—AKBEARE, FEMRE b e RRMTEFIIN
BRERBITHIEN, HAHMRER comp RABTBPRTRAFTF.
M c ARPBAENRIE b M e FEMTEFTFH. XT map A=S,
ZRE R ARIEATLE c PAGFERNBRENTE.

M c AR it BB REATE. BRE void KA.

M c ZFaeh B b.e)EENKTE. Kl void KH.

M c BBRFMBRFTHRMEN k HTE. BEMEBRKTENE
REREST k KA TENSRSE. WEFAEEIFRTE,
ZRPORE] c.end().
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B25 jkftse

FRAEPETEIR KRR BRI T A 88 ok S S i B S5 i s s ARAR R IR SIS I
%, RUTFERRERREATHTE, ERBEHRGHERTHRTE.
70451 58 PR (R B AR B R EE M R R I AR 28 4y AR R I K B B — ME IR E M 2RIEAX
B R TR ELE R B ARHEEE AL ERE A 7 B XK.
® AR, TR ZERBSRF BRI BEANAE, BRATH - TREFAESR
KE, SKReemH b Rgen— N e RBHAT R HRE. BIIn: ostream-iterator KR —
AR IEE, %K copy REERA MR RBIEANRBHB=ISH
® HAZLRE, TUAZERBHFHBHENAR, BRHE—TE, EWHBT
—ATEZWAURBEEEN L TR TERRIEERME. Bl istream-iterator
— AR, %K copy REERA - MHERBENERIRNSH.
® EFIERE, TLUEDZEARREFHEI BN AR, SRITHE N TREHES
kR, SR RRERY R —MERBRERNTE, THTUEREN TR
BHTAE R IKIZR E#/E. Hn: replace MMERFRTRHERBIEANSH.
® WHIEMRE . 7T LUET Zak A8 rth (BEAT LUGRFF b tha] LU P &84~
R LA RTHER G B — AN T K. Hlin: list F1 map 23R GEX A AR08, EN1HI reverse
FRBERA— M AIERBIEASH
® BEHLIIEIE . BT LMERAFTE s X RRRIERV AR FREATTE. Flm:
vector, string 25H0 C++ B 45 BB B SZ FEBEMLUT 115088 . sort BB K LABEHLYT iHIi&
RBIEASH.
B iR R AT AN R EARSMERIE. B RS RSEFFTARRRERME.
— AN LA SRS AL BB, il i — AT R AU th R R — AN SRR B
BAIEER, AU IR RN R —A AT B0 8, TR —NBENLY S R 2 — -
LSRR, A B — AN AT DA AR SR VE S B B A0 BV AR AT LA LLBEAL VY RIS AR E R B HL
ostream_iterator SR GLE LR IR, BT LLZKR N S AT U EERR Gt — MR HEBRES
HRBRIED.
BT RIS B840 S T TH R AE
++p
p++ Gk p BRAARFH T AR, REIEp FA—NEGRE; pr+BMERE p
#_E—ANMER— AN E .
*p p FigMETTE. MMk, p REEAE=EEFNAREL, M
H p BB —ATRKMERBELUXFF R —K. X TRAZRE, *p AL
SR BT R R iR p RIRVELFALRR p MIBERTAE ZHHRLR. X
TR AR R S8R, *p £ 5, &51HBE p BAKERTH
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i, REp AW TELHFE, pR—EHEN.

p==p2 WE p T p2 MER—ANEE; FMER—MRE.

p!=p2 WR p AT p2 MAER—NEM: BFUAER—MRMHE.

B T Hr iR LIS BT R M A BB AR R T X MR AE

p->x EHMT p) x

S )i 28 55 RENL VS i) IS AR 880 3 7 B W — B3R 1E

-p

p-- p BRE—, BAASRPLUIFTETENIT— AN oE. p EXSE—FREH
W p EENZLAE: p—-iKEl p WIBER— MR 4.

BENLVT & ACAS R AT A AT HRETMIERIE, FIT T XX

p+n R n>=0, MALRE—NEMA p e KERHEE n MTRKIERE. R
fFp T REERELTF -1 MR, BAZBEREEEN. WA n<0,
BAGRR—ATEN p FiisCERESE n DILHE MR, BRIk p+n FIFEITER
HEABNTEEZA, BUXBREREE N

n+p ZM T p+n BR1E.

p-n 2T p+ (-n) EBRIE.

p2-p HEYp2 5p iEMA—MESFHRILERNEA B EX. W p2>=p, B4
B El[p,p2)ii AT EN . BUEE[p2.p)Z BMTENMERHERE. 4%
RBA pudiff_t F2RA (K §10.1.4).

pin] ZMF* (p+nd.

p<p2 R p 5 p2 #HigmFE—ABFRITE, HHp IHAKITTERE p2 IHRAKNTRZ
W, EFERMERE, FUWAME. WRp A p2 FARBEHE-AAFFRT
&, MzkizBHEX.

p<=p2 EMT (p<p2) 11 (p==p2).

p>p2 EMT p2<p.

p>=p2 M T p2<=p-

B.2.6 @E (vector)

[ (vector) KBELHATHANESRN, BAFRERTENELA, WHESHRMENY
BREFRSR, BT RERTRMOAMAREE (B2 MEEARNERE (R§B22) U
Ah, [RBRERME T ERAE:

#include<vector> AT vector H K HAHRFIHIE.

v.reserve(n) K vEFSRNE, £ vIEEEA, AEERSRFNAFZRE

BETELrPITE.
v.resize(n) HvEFSEARE, FZRAUET M. ZREEFEER Y
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B.2.7 &z (list)

FHITCR SRR R RETRIE 0 MoK MAFKES
KANCERITE A, A% HRKTTREBMIER . WRBHIAE KA
HUERRRIE R, MAFOETRONIERBENIGL (R §9.5),

#E (is) KRUEFDFSWAEN, REEERETRN, WEEZNFIR, HFHIH
%38 (5 vector BANE, vector FXREBENLYIIIAMRER). BT ATEHT B AFHIBRIE

FONG P A 85 B8 1E (L

#include<list>
Lsplice(it,12)

Lsplice(it, 12,it2)
Lsplice(it,12,b,e)

l.remove(t)

Lremove_if(p)

Lsort(cmp)
L.sort()

§B.2.1 M1 §B.2.2) LISk, list BT RET HIERTE:
AT list KRAMRMERE.
12 MATETCERBAR L F it IR ICERE, JFEBER R PR
TR BRI 1 MPTARRBUR 2 WATASIRERN. &k
GG, LsizeQZ T Rk 1 70 12 BIR/MNZ R, T 12 BIRAAEER 0.
%R BUR M| void 2R,

E1F it TR ENMENERA 12 T i2 FHRKTE, SHEbe)
EEKHTERS, REMN 12 FIEMAMKTTEMER. it2 FriRRKT
%, SEDb.)EHEN TRV 2 7. HBEEFFRAELT
EHIRRBASI AL EE] void K,

MR EST (o E, REMBRFTES p HBAEKTE.
iR [8] void ZEH!,

x4 1 BT EEAITHR . <, SE AR AN cmp KXY
TLEBATHE

B.2.8 R (string)

string KILEETTAKF I FER B, FRE—DBENLV REAIE KT F47 8 F AR — 1
FR. BR string KW BAREEMASE, BEREMNIFENTIHNARRE (WLEB21
F§B.22), FHTUMEREHNESE: (W §B3) F. Bz, string FEFF THEK

Bt
#include<string>
string s(cp);

08<<$§

is>>s

A B string JRARRHIBRAE.

s KA string KRR, FHEEVIRLR cp FrigIFRBHI—
AR

1B s PRFRMBE os F, BEI—EE os M5

M is PIEE—ANRE s th, B s PERMAR. BE—MER is K
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% B

getline(is,s)

s+=s2
s+s2

s relop s2

s.substr(n,n2)

s.c_str()

s.data()
s.copy(cp,n)

B29 3 (pair)

M. s PRHAZAOERF (BEEHRET. BIRTNBRITH) KEBF.
MR is PER—TFEH (BERITH), HHEXTERH (AR
TR REF s, Wik s PERMAE. RE—ANFEA is KI5,
€2 FRIB M s FRBEMAKR, FEE—AER s 518
BE—A s FREBEE 2 SRR EEFENE.

BE—AMR/RE, RREINMRRBIERBTHE. sting BEE X THEN
RARABEHFMERBSER: <. <= >\ >=, ===, MBFH N FZHH
KEUNZHPHBNTETEE, BLAZXBENEHFRLMNRBAHE.
MR —ANFHERUENBR AN FHERUNROTE 5, B
AR FRFRRENZR DT RIS FRFRRUNR. BTN,
ZRAANNER HBNEF PP E NP HENFRFRITHRES.
BE—ANFRFRERBNR, ENRPHERFRE s SR E o AFF
GEH 02 MERFAR. WR n>ssize(), AZKREAITHAREN . W
B n+n2 th s R s.sizeQBE R, BWABBEE s RPN n MEFE
BE— N FRABKFRFRBERINER.

LR —MER— N EFRE RN REARNTE B, ZBAPRE s
PHERFH—ANEH X s BT TN EERRBNRRBREHRZ
i, ZHHA—EFETARFETP.

5 c_str B, AT XRBPHIBAPRUZFHEGRE

M s FREET 0 NERF (ARBEZERRF), REMEFR op FRRKFH
BAd . AR ZRENEHRLARIE cp IR A FRIEHLME R DB
&4 0 MFERIEE]

pair<K, V> FRBHIH — 4 K BERMES —A V REMEHARKIN . pair<K,V>RITHF

DUF#R4E:
#include<utility>
x.first
x.second

pair<K,V> x(k,v);

make_pair(k,v)

75 B pair ZEH5HERIRE.

—A A x K pair BN RE—PITE.

x XHE-ANTE.

I x B XA —AFH, XAWE—A K ERRE k f—4 v ER
HIME v 288K, BTUL xfirst B K 368, 1 x.second HF V RE, &
B, ATUXMERBABEHE A, ROFEELTERRE.
HER—ANFH pair<K, V>E R, ZWNFAF kM v EINTE. EE
FIXAN BT AT ESNE k F v FKE,
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B.2.10 (map)

map RIRUPIETSTEATR, BFEBILREGTRIRBERA . EZRBEAT AR pair
KEAHBARURE (&, B o, IMTERERTE. BEPRENDERE. 81 map
KRR P EEFH S const K KRB AR V RBME. FHit, AHENTRRE
FMETT AR, EREIEHSE. RTWEHHTHAFRHARRE (R B2 ANKeRE
REFRERME (W §B.24) LA, BIEZFF TR
#include<map> 759 map K RAHCHIERIE .
map<K,V,P> m(cmp); £ m EXR—AFHREE, AU E#EFS const K KA
RIBARCHCR) vV RANE, TEXSEBARTHREM P
HKAM cmp AWTRHEFTE.
m[K] AR m Pl k BIMTEN—A5IH. RE o FEE
ZE, BAZEERE m PREA—MEVIEELE V REK
TE (R §9.5). ENEEHE mkIMNHETESEREEE m
FINZ, Fitlm BDIAR—IFE.
m.insert(make_pair(k,v)) 7E m P& k FHRHMERA v H. WRER k BRIV ED
SH—ANMEFE, BAANHESEASHEHRE. BE—4
pair<map<K,V>::iterator,bool>ZK Ry %F, XX AR~ TLEK
RiEn k BEKFHNTERNTIA, TEAMNHBE A TRE—
ANREUE, RRBEREBE —MFNAREEAED. TR,
make_pair BEUER—1 pair<K,V>Xf, TEVAH insert & HHTAY
B X AN SR E B B R pair<const K, V>R HIXT .

m.find(k) REI—AMERR K IERI TR SRR MBRX N TERFLE,
B4 %A BEE E] mend().
*it 7E it IEACSRIE M AL B 4 R —A pair<const K,V>Xf, XA

e B, B, it->first fAFEE, B const K KR,
T it->second LR NKME, RE V EHE.

B3 ¥k

AR PR TR £ H O, X B R R AR B8 R AR B A T AL B T A OB &5
HIROL Y AR TE SR S P KA. AR, EREARTRATERS pair<const K,V>
RAERIRA RRAEAE, FTUERTX SRS R 3N BRI BT A /MO

KEBSY 35 B e (0 B AR SR BB AR AR B8RV I B, B — MR BB E IR RFIINE
Tk, BOATERSFFINFTEEEN LR, BTG ORLEEE, JHbHHE
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H% B

FRTE <algorithm> 3k 3 H & X
#include<algorithm> HI3EH HEERIFH,

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)

e <numeric> 3k 3LAEHE X ER— MG R obj, XA METRTR
5+ AAHRPEBAE. X T (be)fa BN KENMMANIERE it,
& obj=obj+*it BE obj=f(obj, *it), BAIITH—AitERET
accumulate R —FEX A . &E2 obj XIRH—DE#.
R, FA+TREER, FTUAEIf# 2 accumulate BREHIE M
KRBT C++ BWHERFERHATRE. Fwn, RATTLA
accumulate RECRERE I BH/PRABLFTH.
BRE—M/RERME, #x t WERBHEETHRNIEREAR
b Ml e R EHIFFIF.

e f s ik A03E b Fl e REMFAITHESHB HirESRET, BFF
BB AR dfee. ZREEEEBRESETHELBHZHE
FREEHERNE. BRI MEBRBERERRKTERH—NT
%

BE—AMREBE, RAFDFIITHTRETHES, 22—
FPFImMAILIREE b M e FFE; BoANFIIRMEAILEE b2 faH
MTEFEHER—NFIEKK . AT H BRI R RAE
RAXRF p, MRRFEERM p M, WH==KRK.
EHEBAIEE b e FEKFFETRN t. R void KA.

BE—AEREE, RE—ANFAIPERE CENTE, RERR
—AFFIPE KRR p REANTE (WREHTFRUT pEHNS
), ZFFIBHBMAIENE b F e FE. MBREAEHRLFMAN
TCRFAENRF e.

lexicographical_compare(b,e,b2,e2)

lexicographical_compare(b,e,b2,e2,p)

BRE—AMA/RERIE, RoRdb.e) T ERFFIRE /DT (b2,e2) 57
SERFF, FESITTRICBRHRMEER XA p, MRRBTFEH
4t p 28, WHKRFRETHE. MBR-DFHRS—ADF5
BRI —#5, BARAXNEFIILLKFFIE D TN, HHA
FFFIF B NAHERTRITHRUBHER. b, e, b2 H €2
BHRBNIENE. '
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max(tl,12)
min(t1,t2)

max_element(b,e)

min_element(b,e)

partition(b,e,p)
stable_partition(b,e,p)

remove(b,e,t)

remove_if(b,e,p)

remove_copy(b.e,d.t)
remove_copy_if(b,e,d,p)

replace(b,e,t1,t2)
replace_copy(b.e,d,t1,t2)

reverse(b,e)
reverse_copy(b,e,d)

RE t1 1 2 PHEA (FF max BE) BB ERE D
F min RE) BB, 11 F 2 SRR FERRIMME.

BREIENFRIIFHBERE (REBRDE), XWNFFHIHIE
LA b F e FriRIA .

L R b M e REMFF G RBE S, BileFELp
HEMTEBIERRMIE, AL p VENTEBRERBNG
. BEI—AMERBE—NRHL p AEMTERERR, WRY
FHRETTERHLE p YE, MRl e. stable_partition BREL{# P &B
SR TC R AR R R A B P RSB

FEHHEF B IE FEA0ER b fl e AEMFFIPHITE, LUERFFIF
5t RLRKTE, REFFHR p R WREHERY p X
FE) MITCEMBRXIIFFSI S ES . BE A ERBEB)
HBJE— A TC R G — DT RSN,

HMUF remove RFHITHRE, AT ZREPACS « FREHITTE, K
#HE AR p AR RBH PR p SHHE KT, EHZ
H %1028 d SR EFRE SR E—AMER B AR AR ATR
JEE— A TCR MRS X R BURE BARA RS B AR T '
KEITCE . AR b e FEIFFITHTEASPBS), R,
BATRTEE b Ml e RANERBRATLLT

FEHIE LS b fl e FEHFFE, EFESFT 0 HTREH
R 2 K. B void K. BoMEANRBAEN 2 HBHF
T 1l WA, EHFFIRTREEE hE NSNS d BRnE
2, JERE—MER BIRESATREE MRS NE. B
TA BB ER b A e REMANSBEREFATLLT .

F—A R POE N BT R —ANFFIF PR TR AT BT HES,

BRI b Al e F5E, RIGIEME void KA BTAK
AR R R NSRBI AR d BRI B SET, RE
BE—AMER BRASATEEE T RSAE. MR
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B B

search(b,e,b2,e2)
search(b,e,b2,e2,p)

transform(b,e,d,f)
transform(b,e,b2,d,f)

sort(b,e)
sort(b,e,p)
stable_sort(b,e)
stable_sort(b,e,p)

unique(b,e)
unique(b,e,p)

unique_copy(b,e.d,p)

2 B bRAR e B R AMZEE, WU T BTk T E.

FEHIERIERE b M e FEHFHS, HRBERMEAE b2 R
2 FEMI TS, MR EBIERE LR TFETENE
FEARER. WREBRM p BH, MALLBKEREH p XK
75, BMH= =X ARFFHIT LR

WRRFEHRME b2 S8, A f RELTHE N 2% #©
WA transform EREBTSETAA £ %, B LA RBAIERE b M
e REMFFFITHRITENSHE. MREEFERMLE2SH, HAf
RBL A EHNSH, A transform KEKIRHRAERA £
R Rl b e FEBRBIFFIALL b2 T8 RIMEKFFI A S
A —HMHER T, transform FEEIE MG RFFIEFE B
HIEAES d e BARARP, FREI— MR BRABRTE
FER—MTRERAEARE. XRBBEEEARERLEH KR, TUET
HBHIFFIP TR R, EFESAREP, dTUET b
F b2, XEHEABIMERFFER L FERWBMATS.

xt e BEHLISALAR b A e FLERIFFFIBATHERR . ZEHEFHIMTH (£ H
p RERK, MRRBHEFRM p SEH<MHWT . stable_sort
RBEH R, ST S & TR R FEREIRF

EFHS B IEREAES b W e AEHF, HEEASTRANK
MFRFIITHB— P R EBIFREEGEL. &E—NER
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