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ARXFFYA 105 pt Palatino. BAFAFGHIEST X@AN 85 pt lucida. B HBKIRNH
MRBERHEE C++ # function call BEF (HHE—-XNES O) , IRERRIEREH. B
e, foo REBFPHEIHR, bar(Q AREFFHER. &1 classes H)BHLL Palatino FH
ER.

B POORRHR S KR AXPR—BELFEN 9 pt Times New Roman. /¥ AHAES %
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L1 T E C++ BF 1

1
C++ Zafs H: ]

Basic C++ Programming

BB, BN MEFER, BHERET Crv BIFETHEALR. Hob a1,

1. — SRR R #/R{E (Boolean) . FHF (character) . B# (integer) . ¥ 213 { floating point) .

2. BRZBHNF. XEZHEFUAEEEE®N, AUBELRWEMBERNT. IRERHFANA
F—RELOIMEZEY. SF5EEF (=) . MTET («=) BEHFLURME (assignment,
=) BHEF, HEFLEREENRN (+) BEF. RH2E8HF 2. URESRHE (+-) BE
¥,

3. B XURBAEFIER, F0 i BER while B3, TARSERFMEHHE.

4, —~uFSHH, PEH EEE. HHTLHEEINES% - ACFENNR, BRNARE X
—HRHHFHEN AN TE. ,

5. —EEN. ERANMERAERE, ANFARAEE (vector) .

1.1 WT#%E C++ EJF

BE, BREAMNTERE-TMEHERF, LAESE - REIXEAF LI (terminal} E.
FRHNAFMNAERAAGADCHET. RAEEFLAERAFFRANET, B4 AEHEER
¥, UEETROFEREZAN. &G, BT EE, IS EERT X P THEE.

¥, BAMLEFR? 1 C++ BFBEM—TEH nain MRBEFHIT, RIEMAX 1
FEFE! nain BMHAPETREVER, HBHAEANT:

int main()
{

/7 BT REE Tt
1
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2 WIE CH REEH

int & C++ MFETHXR@E. MEXERE (keywords) TRBFEFTETENN - BAFH
HEXMER. int ARBERESHRNERIARRA . (F—WREE X BIRD SHE AN
")

R (function) B—RIZWBIFNILHFF (code sequence) . BEBIMT-LiER. BAE 4
MEpar: BEMERELS (reumntype) . EHEH. SEF (parameter list) , M RFHHE EE (function
body) . ibREK FRENFHE—EFS.

PR R R [ (G H AR R BRGR. nain REERIRBEHI. main() KR AR ER
FRE, XTRFREEARST. IHLE, BEFATERHRNS naing EEF. ZRE 43
FH, REBFENTABPRETHIR.

BB ERBRTFARE. ENEFRBTRERERXEEGR, LBNER T HERTR EEHK
Wit 4. BPRI, main() # sort() FERBENNE. 0 B o0 REEHRLHT. 4R
HABFANERMAEZ T REEFRINE R TRITEE.

nain FERBFEFTEXNORXRA. E£, EATRILIT c+ BENRERGEN, S8
BFTELH main( BEE. WRBIRAEN, BFEELEERST.

HHA BT (parameter list) HEAESHE, EFRBEHZE. ZHEHFW naine .
RARRBAEZEMBH.

BRIIARER "BHUPTH, WAETUERERNBIFE" . ARZHUESEFES
Bl GRERMNQURF B (colled) ” HR ‘B (invoked) " RAEH) . FEHKE, WP
RIMEE min B, SHEAPMBTEIE, BAEKES BT RZEH TSR LR 0
HARA . EH—-TRREEWEREY nino &8, THESUNTERNME L.

int maini{int wvall, int val2)
{

/7 BRASE T4
1

HHEMER (body) RESHE (( 1) , HP¥H “RELKERZEE" WEFRE. W
& (/) BRETAFHER, ORRBFANBFABFTANELEN. EBNASRITEH
HNESEFBERET. KIELED, ERLULRY. WHRZFEETROTAAE, BoH
LUBRFER.

RN IEREERFERTAARRILLE. ZEMBASHEY, #E o+ BRESE
SEXW - GFE. MMEE C 55, I K&R £+E) , ikl cv W-ETEHMERE
# (classes hierarchy) RMX#H, FHEH C—+ REBRFE (standard library) f— B,
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L1 MRS C++ BF 3

B8 (class) , RAFHENEIERT] (user-defined data type) . class HLEITERMNBLUE %
ERAMABRMNBEFD, HEROUNET]. TFENEMEER (class hierarchy) EX T —¥
AREERRBERENT, MRS CGRARR. BRNSTHRLRESS. XTELUR
T X 458 (object-oriented programming) XFMEE, A HEEFZRBWESERIENN.

CH+ BEEXT—EMBER S W/RE (Boolean) . F4F (character) . BH (integer) .
¥R (foating point) . BREMNIRMNMWRBEFRMATER, BEENHEEFOELKE.
ENMPF, BHAVAR MR ZRAaE. XMIBERNTUA 3 MEEHEER. BEANERE
BB RAKFE, RHELTRUAHIAARRRER. ERRIIES BBTE aspect ratio KRR
MAVEORR/EL, XATHE - FAKDTER.

ERFRREFHERT, BANATRR 7 M RERER, R 6 MO AHEART WA x.y.z &
. PAXAMEE 80 & kTR, RNPL/URNOEZRHBE “BamRER" 71 "M
BT REARILEY 7 MR GBE” Z R E kN .

class HLH, BP R “WMBFH2Z B ANMBAEK” BES. RIOITLAE X —1 Point3d class,
RAxFxr “FEALE” A WALTW WK FERE, BRITLEX -4 camera class,
BEF roint3za NEM MR, DXMAR, RINHASE RS RBE kR BANLHH
B, FE&ER, RNGEERBEEEY 7 MERY, MRHEHIN camera class F#dfE.

class T X, —MRESIWES, FHNETRRARCH. Hhz—RFFEM “kX# (header
file) ™, FISkABALE class TR 1K &R 4EITH (operations) . B — 304, BAUM 4 (program
text) , WEEXWEREFTINLIHEAS (implementation) .

#HER class, RIOVLARERFPEARLIF. REXHTLUHERIFRE class BEX. C++
WRHER) WA BIFE” &% iosiream, HPEE THEANBE classes, FILIE RN ERIFIL
HrsmASEN, RITBHEA iostream BIFEMIELICH, FESERHE.

§include <iostream>
REFNE BTN cout (& see out) W&, WHEESAAPHNEREIE. output ERF
(<<) WMPLHER IR cour, RXFE:
cout << "Please enter your first name: ":

ERXITER C++ FHiBM “@4 (statement) " . HAE C++ BRENEAMI AT, B85
REEFTMNNT—F. BAUSSEREE. NLEAKERTNSE (sring literal, HETF DS
W) EIRFANERI L. ER2E, APESBEINTEA:

Please enter your first name:
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4 BI1E C++ R

BETRRMNEZBAFARNRANE. ERZA, ROLTEEX IR, AUFHESE. §E
X-Axg, LIEELPT/AUIN, BeeHiRaKk. #ZHW, RINESELAT int BEERT.
BEREAEREEEXANAEAT, LERAFHENE. TELHUNERFNRRERFEMN string
class :

string user_name:

W — K BIMEEL T —1T8EH user_name MXMR, ERBT string class. EXHHEXHFH
BP0 ER, FRIE “AEIEMA (declaration statement) " . RHETXTEAEAT, HNABNLEL
MitEFHME stringclass RN, B, BLFERFFEFA stringclass KK

#include <strings
BT REAAD E FH cin(EE see in) MR R ER A A EL RN LFRANE BT input
BERF G>) BRAARRARRFSLEIINM RS L.

cin »»> user_name:

Db BT R A AR A BRAE, R P AR EBRIT (AR LRKRT)

Please enter your first name: anna

TR TR A THEHERT. RINAEREGIENBLSR:
Hello, anna ... and goodbye!
g, XEEITHEHERE, EXAEAFE-ERNC. APERZTRAEACIENHES
=.

RTFEERER, BATHE--MRERMHEME (BR.LOWR) BT -TREL. %
BT (newline) FHEREE cout, FAAFEXMEH:

cout << 'in'i
FrEFR%® (character literal) Ffi—H AT SHALE. FRHERSIME: B REATEPF
®, FINETFR Co, v, %) O BFE BARS C0, BE) L B-RERATEHEH,
PR ER (\n) BREEFES (b, &) . BTRUHTINFRFTERNRRE GRE: AR
REMNERERL— T BROFHERBILER) . HULHALUA T FRFARGFERFERZ.

B, RIICEHHENBABH T TEEL, HEESE Hello 58

cout << "Hello, "

ﬁT*ﬁﬁE%ﬁﬁmmF%g$-ﬁ¢z$aﬁﬁﬁﬁumnﬁmeﬂ+sumgﬂﬁ*.ﬁ
MY I3 %7 KB L ERENR —&, JE.

cout << user_name;
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L1 WHTRE cH B ' 5

BRYER. BEBRINEIRGHXBAFEE CEE: FRBERATLRNESTITRFHH
FAATENESR) -

cout << " ... and goodbye!\n":

—BE, FAAEERERNETUARENT ARG H-—ORLRATRE output BRAF
AT RgEEwT . fhn.

cout << "3 4+ 4 = "
cout << 3 + 4
cout << '\n's

SPEEIMTRHSG R

3+ 4 =7

LURIEECHNBRFEPEXTHN classes Y, RIMIRZERE—~1 class BEENECH
output BRAF (3 4 EQEFKIMHBIZHER) . XA—KRETLILIE classes HFFRLL
BEHRENR—FEM AR TR ENRAE.

WRGEERATHH L EDMA, BB RE PR ELS ROy B — 8 6

cout << '\nf
<< "Hella, ™"
<< user_name

<< " ..., and goodbye!\n";
B85, BN return BAFERRR main() BIHEKE:
return 0;

return & C++ BIXRE. WHTH 0 REET return ZFRERXR (expression) , HE
EHBRHEMETE. SRS, naing) BE 0 HRRBERTRN.

HEERFAREAE B, @ERINNE-TZBH C++ BT

#finclude <iostream>
#include <«<string>

using namespace std: 7/ BATRETRAENR -

int main{(}
{
string user_name:
cout << "Please enter your first name: "
cin »»> user_name;
cout << '"An'
<< "Hello, "

' MBEEAE nain() WARET return 54, R—EHLBARML. ZREBFHAT, REFHER
E# return iBH.
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6 ' BI1E C+ HEEM

<< user_rname
<< " ... and goodbye! \n";

return 0

)
WEHFHRTE, LEARFRESFENTHRESR (WABSDAKTERSR) -

Please enter your first name: anna
Hello, anna ... and goodbye!

BMEFHIEA — TR 0RE AR

using namespace std;

i RRATAERR, IR XX BRESASTER(LR], REWFER —NS)-using M namespace
R Cr++ X8, sta RFEBFENREZ FZ5E (namespace) KA. HRERFEFRBUAMNIE
fUSE® (&I string class l«){;& cout, cin KB iostream IR ) HHHAKRENEZM sca K.
WA, WFRETR2N, HARMA=MT?

PR B4R (namespace) R—HBFESHIERKRNITE. BdXFFE, TRREM
FREFREGEHENEE FFEENERBENARFAM M ARYLE (entiy) REMA
Z8, FBRFLEXAFE. AENRREN, BFLASIRGANRERRN (resolved) Z
B, ARDBEHRLT) . EEAREEASAHNT LR FEEHN —EHEER.

%%Eﬂﬁﬁlﬁ)ﬁ string class u& cin. cout ﬂﬁﬁ‘ jostream %ﬁﬁﬁ, ﬁﬁﬂiﬁlﬁﬁ)\
<string> B <iostream> kX, BEILA RSN sca AN LHBE. METIEH using directive:

using namespace std:

ERILMASHRH LB XN RMEFE. ([LIPPMANSS] 8.5 ##1 [STROUSTRUPY?] 8.2 %A
fr &8 (namespace) MEXZHLEFR)

%3 11

HBEBNMABE neiny EFREEESAHEBA. FTNESEEARFERE, RRMRLETHR.
EBHSEL5FHENTEBRIEMNEFNERFRABXHUREIERE. EFEFNRE LT
HRTXPMRFE.

%3 1.2
# string LCHDAHEE:

/7 #include <string=
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12 HEREXSTEE | 7

EFMEXRF, BESREMAHTE. REBEM string - XFNERRE, BHT-F
-

// using namespace std:

e mEMt48H?

%3 13
# maint) EEEHFEN nw naint)., REEFHRE. EEFHALR?

%314
HET AZXMEFHAZSE: (1) ERAARNEAZ (first name) fIg (last name) : (2) Bk
WER, FTENGERZA.

12 WEREE N SWEAL

HE, RONWRPINETHAPNES. ERMNHBMEABREHR. RESTIRETIFHPRIHL
F. REERAARET-MEFRM. #m.

The wvalue 2, 3 for two consecutive
elements of a numerical sequence.
What is the next value?

BRI EEEER “WEKT| (Fibonacci sequence) ” PHE=HENITE. BERTIAM
BAMESHIR: 1,1,2,3,58,13. BREFINFAFRIKIEES 1, BETRNEMREBIAHS
BEANSA. (FZELRE—MERREFINRED

MERFRA S, RIMAALFL, HFEMEXM. HFAENHEFTEERAR 1185, nRHF
WARERRE, RIMAAEEEESHL K.

A TERABFOERE, RIS EXNORERUAREENSRY, PUERTRIRE.

-k, RIWEFEOWES MR —1 scring HRAKERALNET, 3 TERX
RoHEFAFEENEE. APEEORE. DEAAEHHRE: WAEFH - MR, W&E
PRBIRER.

HTREXKE, BOLFNEHE, HRTFTUHBEERY. WKW LIEENFEE. &FE. T
#% (underscore ) 94 & . XK/NEFHRFIFXDH], user_name, User_name, uSeR_nank, user_Name BT
KEHBARR - E.

MBEEHREUABRFRIE. BHARE, Lnare BRGENER, nane 1 WHH:. MB, {LF
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8 EI1HE O+ FREERY

M EHFENEFEEEASHX@IFER. Al delete BIFFXEW, RIIABBECHTETAN
W%, XUPL stringclass TREA erase () (MIE delete()) XKFEA “‘HWE-IFF WER.

FONRBRBEMECOHER S, FREFIREHHE, TERMNEZREZIHROR
#. BERBIRETHRFESANBAEEE, RORETMREES ASPAFEM.

Bi—F BT LB vser_name MEX. FEFHRITE—KMEFHERINE X

#incliude <string:>
string user_name:;

FFig class, BABRFRETEXHBBEE. Bizsb, Crv BRET —HAROMET S,
BER/RME (Boolean) . B (integer) . A (floating point) . FH (character) . H—1H
MR R DA — MR LA, IERIVIRIEEERI. A, ATHERABANE, RITE
Y —ABER:

int usr_val;

int £ C++ X&A, WAARIER usr_val B—TEREWR. HFAH “BEERE UE "R

BRI BB, W—ENE, ROSEIIAFWMARNSILEIE 0. TEHRKTAUSNE

0;
0:

int num_tries
int num_right

e —EHERR —HEX SIS, HAESRRE, BablE:
int num_tries = 0, num_right = 0
R, BHEAMATMBLREIEIE—AERERARERENRERAAEESXNE.
BZ LAY usr_val EWHE, BEIEESFEERBAMOEANLEE, RERFIEAZ.

BINEE —FARR B ELIEE, BY “WERYER (constructor syntax) ” :

int num_tries(0}:

BEEFOTEER: A ARENH AR KT RCEER? SHAHBLIARER? %, ib
RONBERFTEXMEREEEEHLH—TRE, REZEFMEFHFE.

“LL assignment EEAF (=) BANHA" XMRERNTR C BHTR. HREARATHERL
5, BEMSRTLE—EMLBHRE, TRFTARBHEE. ALLTH string class:

string sequence_name = "Fibonacci™:

BRAMEMSREELS MRE, IR FXRBHNETRLFT . LURERFEFHER (complex
number) 245, ERBEWMAWSE, —NLHW, —NEH. UTELARLHE “SENGL" ©
Mk R IE LB (constructor initialization syntax} :
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12 MREEXSHMAEL 9

#include <complex>
complex<double> purei (0, 7);

HET complex ZEMLHES, RF complex B—4 template class (BARHE) . BT
template class BH E1ERHIITE. template class SHFRITE “R4EH data members ZRIH"
RFEX class.

BT, EHEAEPA member data object. H—RREHNLRHY, K_HRBEHT.
FEMEETABRER, BRI R AE A2 SBRIR? Cr3XH 3 AERHRI, 25
BELIE@IA floar HRMNEIEE (single precision) AR, YUERIA double RAMIMAE (double
precision) FRAM, DKL X Long double RAHIY FEMA (extended precison) BAK.

template class HLEMERF RBLUEEIHA template class B A REFELENBETHN. BFARL
ERE—MRE, MEABETELHROBENS. EAFEH complex ENBRAYEER double B
5.

BALE, RERAFARN A REALSTEE. R, X2EN, 4 ABBRI 5 R
FRETEXZ class M RERRANHLERN, RIIEEREE -1 template, HERNX
B OCREER 5 “class I . ibERE—, TLFL emplate Fikit. FEQR, HRZLEF
B P HEEE R R !

AARBRHESTHREENCE, FURMLFALIRABRER. KB dounle BAMENZ:

double usr_score = 0.0:

LRITAE BE-W? T UE “REFEERNALEXRRNETIRE? T o, KNELFHA
FIEE (yes X no) BRTH. RIWRMEAFH (char) HRBALART:

char usr_more;
cout << "Try another sequence? Y/N? "
Ccin >> usr_more:

X8 char BRTH (character) B 5, &5 EHFERFAARFEHFEHE, FI0 2,7, .
WANEE RSN REENE CANBIRR "B PR, escapesequence” ) , #IH:

"\n* BTFHE (newline)
AV BL# (GEfL) F#F (cab)

‘A null

AR H7[E (zingle quote}
AL 3|5 (double guote)
A FE#4% (backslash)
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10 B8 Cr wEEM

EAPF, ROBETNRAFEAZA, ERTHB—EN (ab) BEE, FTERTALUSD:

cout << '\n' << '\t' << user_name;

A-WRERAP T RRAGFH IR~ DFRE.

cout << "\n\t" << user_name;

RNFFZEFAH BT HAXLNEETH. 6110, £ Windows BIERK TUHBRTFHBER
BN, BHLL % LFF, escape sequence) ” BRRBKFEH:
"F: \\essential\\programs\\chapterl\i\chl_main.cpp":
(#iF: HTRAEFHEHAREN "BXFH" HRLFR, HUEENARALNET -TAERNRAR
TFH)

C++ REMEN Boolean B3, BURBAREMBE (truefalse) . BATHBRFEDAILLIE X Boolean
MREBHETEDZRT 4K

bool go_for_it = true;

Boolean X% RZH X vool #H, HEAWNH true W false (MEREHFE) .

BEHRNAEHRENR, HEARSERFRTAIBRPEE. #lI go_tor_it RGEH
&ﬁi false, HFﬁ&ﬁﬁ&?ZJﬁ. usr_score E‘]{Efﬂﬁfﬁgﬁfﬂ

BAENBERITFE-SBRAXFREFREMNSR: LUBPFESTHSORE, XHEFRERRXAE
KEFRTHE. HENEHARERFITIBRPAEAFRES. RN LT E R E B E etk
MHRHER? Cr+ B const XRIFTLE L -

const int max_tries = 3;
const double pi = 3.14159;

BENHN const BN, ERAMEZE, REFGEME. MBHRLEN const HRH

EFE, Sr-EmiFRME. flam.
max_tries = 42; /7 HHE: KB const IR

1.3 #EEFRIAX (Expressions)

HERERSTEA-HEEF, AFFR. HYXK. 28, E4MEE (compound
assignment) . EMAAZEF D, BT “BERERET DR "REEE 4, FREAFZL:

// AXRZEY® (arithmetic Operators)

+ Jiilfr 34 a+b
- WEEH a-b
* REEH a*b
/ BEER a/b
% iR as%hb
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1.3 #EFIEX (Expressions) 11

BABEMBRLZE D BN GRF: B8 . MEZENHISERLER CRER,
HERANSTA. NRBERBREZHENAKIS, TLHA ¢« BRF:

5 /7 3EERNL 5% 3BER2
5/ 4 BER L 5% 4 BEN1
5 /5 BEN1 5% 5 BENO

B, HARNZ T, RINSEH “@EE” B BigRMNADTaNrREST A8 8 M/,
EATE 8 DT, REFHBZAAH-PEHA. MRCTH MFHH, RETHBRZENL
RATFERF. MUTRERER I -

const int line_size = 8:

int cnt = 1:

/7 DT ENHHERRITER, 8K a_string HIRE
/7 WA SXITERE, cnt QEHSMN 1.
cout << a_string ’

<< { cnt % line_size ? ' ' : '\n');

EEREE output BEM (<) 25, YIESHEERNRER (expression) , BAERN F 2
®% (coditional operator) . MBHEHNERAT, WEAHBENGRA \n WRAYERE
ZREE, WREBEMSRY . ILRNEEFXIERMTLER.

THEXAFRIEA:

ent % line_size

cnt B W line_size HIBMRERT, BRLRENT, RZWHETF. FHEEFH-RBWTF:

expr
2 B expr X true, HWHFZHR
: MR expr ¥ false, BIIRITIXE
WMB expr MBEERY true, BARERE 2 ZEHRBERSEIT. MR expr KBHLH
B¥ false, B2 '+ ZERBERL2EIIT. ERIINBEFF LIRS output BEH —1 " &
B .

AHRMEMBER 0, 2BWN false, HEFFHE-BEWA crue. HRH onc FIE 8 #
BHE, FERANEERL 0. TREHESAAPH » ZENHIRSBEENGR.

F 4R (compound assignment) BHARE—-MEMKILES. YRNENRE LHETESES
B, REHEREFRES VR, RITHESERS:

cnt = cnt + 2:

Essential C++

bbs.theithome.conl


http://bbs.theithome.com

12 BI1E Cr HEEM

BER C+ BFRBEFSTRXHE:
ent +=2 ; // ent i 2

HEGREBEATUNGIMEREANLE R, BHR = -= 0=, /-, 1 3=,

PN REREIER, C++ BEASH AR (incement) EBAAHE B (decrement) &
K
cnt++43 // cnt MERM 1
cnt--: /7 cnt FIEE® 1
BEEAAASARERENRENE (prefix) FFR (postfix) FFEX. WERD, EE%EE
B (RBRR) 25, AEERER:

int tries = 0
cout << "Are you ready for try #"
<< ++tries << "?\n";

EFIFR tries MEUMZMHRCHTTRBER. ZTEEREE, MeEHSERA XD
HTER, RETEE (RER) -
int tries = 1;

cout << "Are you ready for try &-
<< tries++ << "?\n";

LHIPE tries WHHZRA#TEHER. Y ERARITEHERE N 1.

Ef— X RBZHA (relational operator) BIBELHERE true BR false. LEENAHE
HLLF 6 1
== A% (equality)
! - {inequality)
< INF {less than)
> KT {(greater than)

<= /IFHTF (less than or equal)
»>= KT%TF (greater than or equal)

BATT RS (equality) EERRBRASMNEE:

bool usr_mare = true;

"o
oo

0o

I U U TR < T

AVooA =l
oo

W

=g

char usr_rsp;

/t ARBAFPREEREET —RE
1/ BEAFPHEEEA usr_rsp ZH

if { usr _rsp == 'N' }
usy_more = false;

if BRAIZENRERZEZERD crue B, FHRY, TRREREHEDELERT. W
FIIR usr_rep BF W, M usr_more SWIWN false. RZUB urs rsp FETF W, B
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1.3 #|E5REA (Expressions) _ 13

LBUARSERE. REEHA (inequality operator) RIEIEMSHIK, Ml

if ( usr_rsp != 'Y' )
usr_more = false;

TR, BFERKRE ver_sp WEREN W, MAFATRERANEGE . Eit, HBiTH
FREBIRBIFE. BAFEZ —BENLE else F4i:

if ( usr_rsp == 'N' )
usy_more = false;

else

if ( usr_rsp == 'n' )

usr_more = false;

ﬂH@wmeZﬁﬁwﬂuuﬂmeﬁﬁ&%fﬂ%,#%ﬁﬁ¢if@ﬁ.@%ﬁﬁ$%
:?Wﬂmﬁ@ﬁﬁWﬁﬁTxmeHe?@-&ﬁ%m,ﬁumgm:%?&ﬁtumgmeﬂ%
H&mfﬂm-m%m¢%ﬁﬁ$ﬁ%,wnmxeﬁ%ﬁm%ﬁmﬁo

FFHRHHRERLERMA (assignment) BHARYHMASE (equality) MikZ fH, M.

//%.ﬁ%ﬁﬂﬁ%i?i’N'ﬁﬁ%um;mp
//mgfiﬁﬁmﬁﬁ%ﬁ%tnm
if { usr_rsp = 'N' )

/o,

OR ZH|ERF (1) BYUT LREEHN B—RE, IEROBURNER S TAR LR,

if ( usr_rsp == 'N' || usr_rsp == 'n' )
usr_more = false:

RRELAWTREAFK N true, or BRBEAIPEEREN troe. ENERLSE
WIS, WRHEN crve, ATHRE - EBRRABEEIE GBL: WNFERIERITER)
FHZH, REY ust_rsp AFTF v B, ALERBHERE S .

Mm)ﬂﬁﬁﬁﬁ(ﬁ]EEEW&%Eﬂ%%%E%tmeNaﬁﬁﬁ%%ﬁﬁtm&ﬂum

if { password &&
validate( password ) &&
{ acct = retrieve_acct_info{ password ) ))

/7 WB¥EF (account) HEHF

BE-EREAGBETE. HEREN false, ll AND ERFNITHLERDY taisce, B
KFEAAL ORFE) BTG, BAZF, YENCEE, MASEARZE, KARHEEE
FEWEUE.

WRF A REAMEELERN false, AR NOT BHERFETTEL, £EH crue.
Fla, RALHEUTFRF:
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14 B1E Cr RERR

if ( usr_more == false )
cout << "Your score for this session is
<< usr_score << " Bye!\n";

B

if ( 'usr_more ) ...

EHARMLEE ( precedence')

HERREASN, FARA—GH: MR- NXEXPEAZTEZHE, HEGE (evaluate)
NP RM S MEEAEEE XHEREKIER. S, s+2+10 KEBRERE 25 ME 70, &
BEyRERR R LR, Hib 2 £ 10 AR, Bk s.

WRERESEARNERFRER, TRANES. FiI0 (s+2)«10 HERGERER 70.

RERE H AN BN ERFREEMAT T, REELENREGHTFRRETE. AR

ERERFTAAHRMNELLR, HMERFROMATREATHUENE (HEER) .

EREFRSF NOT

HARBHST (», /, %)
HARENM (+, )
*ﬂi‘t#&ﬁﬁﬁﬁ [<l‘ >, &=, »=)
MENXBRERT (==, 1=)
EHERFK AND

FEERFF OR

Eiff (assignment) ERH

EAFT, JERNBHET ival BREHEEET, THESXATE:
t ival % 2 // AEH

BRAOBERAAKICERET (o) XRBHLER. WR ival BER, NAHERGSRAIF,

M4 NOT BEEEZE, &RHF true. MARHNEHRNLERAADT, BT NOT BBERZG,
ﬁﬁ’%@ﬁ false.

RENE, LRFZANSRAURNYERKHRE. BE ival $TF, TUEBRALGREESH

2 false.

Afta?! HAZRER NOT A& THEENLER, SR RIS, Kk, EEBETT ival
Zbhb: MR ival AHE, WEBHERR faise, RZWH trve. BTMERBRARBERNER
fE#. WitRHIE, false ZEERILEAPHEE 0, true ¥K 1, KL, BE CH RIANERRK
K%, BRE ival BEAF, Tl EEZXAERT os2.

BRAXENGRFAERIMEEN, BEFARREREER, B, ELFARAEFT LOGFR. RE
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1.4 #{ (Conditional) BAIHMEIR (Loop) B4 15

WREMNNREFERN - HRERNRETR. SESATRDERNETFEE. BEELRE Crr
WEZTURAMERZ —. WRFBERIFEL L2AR, BROEZWAMM LGS, BUSRK

RINFEMBE M EL:
! (ival % 2 ) // EBNEE

TRRIKPE, FLTATRIFFH. BARBE CH BHFEER. BRERTREXENE
FHEEBRT, DEFAREERER, RENMEHTEERSNVEENS, HE+4 8. masg
KEEZEREY, §8% [LIPPMANIS] #IUER [STROUSTRUPY7] A,

1.4 %14: (Conditional) iﬁ‘lﬂﬂﬁﬂ: (Loop) i?:’}’ﬁ]

EFE, N main( MB—1TIEH (statement) FFHE, FFENSTEIHBASERIBGT 1.
RINCRAXME AP e BOMTHS—%. 10 ENERMNKRERIRAXNER BHEE
) RRERBRIT-AHASIEREN. THATEY else FH, FTERINEENRZ MWL
. ZTHIH (loop) B, RLULEMRIBESRERER ORPENEM) , EERGTR 3%
EAER. FHLAHTS (pscudocode) FAMMBFEd, AT MARKIES (41, #2) , —H if &H
(#5) , —H if-else WA (#3) , UR—MHKNH switch iHAMEGER (#4) .

while H/MBERBEBFH
{ #1
BREE
wnile HABTBHERIFAER and
AP EERR—K
{ #2
ERHA RS
f number of tries EM—
if HRIEH
{ %3
# correct_guess ¥{HN—
¥ got_it WHIEN true
} else {
HPERT, lrthirmig, 3+
REAMCEINER, m4EFRY

VRIS /7 #4
WRH P R EEE R — 5K
ERRA RS

if HPEN no /7 45
# go_for_it MHEN false
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16 FBI1E CH HEER

& {4 iE /4] (Conditional Statements )

1f Bt &R ER (condition expression) LA EFEHESH. MREREZAWERLAREN true,
WAREBIE it ZRHW—MEAELEIIT.

/7 %5
if { usr_rsp == 'N' |{ usr_rsp == 'n' )
go_forx_it = false;

MREMERTEMED, MALHE it ZEURESHILFEIEE CIRERI—TEH

) -

// #3
if ( usr_guess == next_elem )
{ /7 BRI
num_right++;
got_it = true;

} /7 BAIRERETR

MEFEELHERRET I EEAR:

/7 Wi BT g e
/7 BABEZH, A num_cor++ BIE if BAMNEHEEMN.
¢/ BF got_it = true: X—4F, FEAGRTRIFLBENT.

if {( usr_guess == next_elem )
num_cort+;
got_it = true;

got_it ZRHMEHEMEBRFANER. EEXHFASUERFEGNTHN. £8. num_cor B
BRERE ir EAX, MAREAERPRMUNE (vsr_guess) FIT—TE (next_elem) Z{HA
E0, EASBNT. EEETER got_it A ir EALEREX, BAIRMNETHXWAE
HARETEDRSE. ik, ZFEZPREAAFERETERM, got_it —ELWIEM true.

if BABTURE else FRRMEH. eise FHAMUFER—H if B2 £,
BNFEVITHRTENRIEAQS.

if (usr_guess == next_elem)
{
/ RPEHRT
}
else

{
/7 RPBET
}

#HH else FANBE_RFTR, EEHCHRT (REL) if BOEHF. E00KE, AR H
BT, RINMFEQHOREESKER IR INEXEFHEL. INRRMNITUREES 3 4
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1.4 %% (Conditaional} & FIER (Loop) &M 17

MALAY 1r EAR ML
i1f { num_tries == 1 )

cout << "Oops! Nice guess but not guite it.\n";

if { num_tries == 2 )
cout << "Hmm. Sor:y. Wrong a second time.\n":

if { num_tries == 3 }
cout << “"Ah, this is harder than it loaokse, isn't ic?\n":

ZRL A AT - AL WRED - it BAN trve, MHEEHEL Y taise. K
I, RATATLAGS & —FHBE) else-if TH), RBXE if BHBIATRE, HEE:

if ( num tries == 1 )
coul << "Oops! Nice guess but not quile it.\n":
else
if ( num_tries =- 2 }
cout << "Hmm. Sorry. Wrong a second tCime.in":
else
if { num_tries == 3 )
cout << “"Ah, this is harder than it looks, ‘sn't it?y\nn:
else

cout «< "I1L must be getting pretty frustratinrg by now!in®:

B— if BRISEEIE. MREERN crue, BEBALGNENELSHEIG, BTRHKE
else-if FREMASHIHE.AWRE -4 it BOKNHFGEEG RN falce ELBFEREF -1 ic &
9, HEEPEE -1 FFE LA, B num_tries W AT 3, HHERRITAHZHEH AT,
MABEMN else FHLWMT.

BEN (nested) it-else FRAIANTRES S ARRINM Y, BAEECHALABHULTAE
MR — 1, E00RE, RIBEMA if-else BABBFRZETHAMMEE: () ML @
RPRH. DUFE - S nRNF w7y RisT.

if [ usr_guess == next_elem }

i
i1 RPRET

1

else

if { pum_tries == 1 )
77 S h A R

eilse

if ( num_tries == 2 )
/¢ A SR Y 2 R

else

if [ num tries == 3 |
/7 U YRS R

else
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18 F1E Cr+ R

/4 S YRR I ES R

77 B WA R EEEHE K
#7 AU SRR A R X A8
W, KGR ICE) Y AR A MR ILYE?

A else-if FAIMABIRMER ZiE—M6E, FRERITMAREM /7 < FA R R eY
BIP8S. I RIERAER TR
1¥F { usr_ouess == next_ elem )

f
1 WMPEs s

else
{

7 WIS

if ( nur_tries == 11
o S

clse

L0 nmum_Lries -= 2
I AN

else

if ( num_tries == 3 )
P A

alse // ...

cout <= "Want to try again? (Y/N)":
char usr_rsp:
cin => USr_YEp:

if ( usr_rsp =- 'N' || urs_rsp == ‘n" )
go_for_it = false:
}
SR A I E)E PR, Lol U switch BB — ABER) if-else-it (A
/7 T LR if-else-if F8)
switch ( num_tries )
{
cane l:
cout << "Dops! Wice guess but not yuite it.in";
broax:

case Z:

cout =< "Hmrm. Sorry. Wrong a second Zime.\n":
break:

case 3:

coun << "Ah, Lhis is harder than it lookg, isn't itzyn":
break;
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14 %M (Conditaional) EAFIEH (Loop) iEH 19

default:
cout << "It must be getting prerty frustrating by now!in":
break:
}

ERIA switeh ZFBREE-HMESHENFEL (RE, MR ARMATH N LKL
WRESANEEHCTEREER, X819 switch ZHR--H case 5%, & - THREZNMH
EH-THRERR. Yswitch ZEMBEAEBBHRE, ERERARDS case HELEAM
Wi, DIRIRBNFA Y case 58, BT case BEBZGNIER . MBRAFIWEE, Ml detauin
FEHRE, ERIT default FREZFEM. NE detavle HERFHI, BARGEMERSE.

M ARESD case WMBRFKN L break BAR? BHHE, HD case WBREAMHMEK
WH switch RERBEMLE, FYEEEEKRT. YEN case HEZZXAEY R, MTF
BT case MEZENEN—R M UTHES ~ ARME] swicen FmRRm. QR
WAL break FH), M num_rries AN 2, BARFHBMILLERER:

/7 WR num_tries Z{EN 2, MEMNUE MY vreak B4, HLGAROF

Hmu. Sorry. Wrong again.
Ah, thig is harder than it looks, isn't it?
It must be getting pretty frustrating by now!

B0, YEMREH switen MRARBEYEI, % case HEZIENHA case HBEMZ
BT, BRIERAIFHER oreax RERMTEIE. REER break BHKNME. RIFH ORI
B, M AER swicen HEHEXR? TEMPTILBRIMH "1 FFET MR

A BB

switch{ next_char |

{
case 'a': case 'A':
case 'e': case 'E':
case '1': case ‘I':
case '0': case '0O':
case 'u': case 'U':

++vowel_ ont:
break:
7oL,
}
&I 1B F) (Loop Statement)
NEREAAERYT (FEHZEEDRY mue) , BTSSR 1508 A T4
B ORMMEFEEABNASBREY. AF TRBEBETY -Tfo
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20 B1E C++ HEER

while HPBEREIIMNT -8
{
BREH
while AIPHNERHFFIENH and
APEEFE K
}

C++ 9 while TBEFFA KIS RIMER:

bool next_seg = true: // BART—AHN
bool go_for it = true: // APEEHE-K

bool got_it = false: /1 AP REH
int num tries = 0 /1 AP B
int num_right = O; /7 RPERQREE
while { next seq == true )

{
17 RRP BB
while (( got_it == false) &&
{ go_for it == true })
{
int usr_guess:
cin >> ugr_guess;
num_tries++:
if { usr_guess == next_elem )
{
got_it = true:
num_right++;
1.
else
{ /7 APB&ET
/1 ERRPERREY
7/ AERPAREERERR-K
if ( usr_rsp == 'N' || usr_rsp == 'n’ )
go _for_it = false;
}
} /7 RER while &N

cout << “"Want to try another sequence? (Y/N)™:
char try_again:
cin »> try again:

if ( try again == 'N' || try_again == 'n' }

next seq = false:
} // while{ next seq == true ) &X

% while JEFFEDFFRZIE, SEHRESHNENX. WRHEN crue, WREE wnile #
FZERENRENRESHEMTER. WTEEZE, #GREALUHFEFTHE K. ZHHR
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14 %A% {Conditaional) HHAIFIEIR (Loop) &4 21

MATHBITEA R B, GRIFHRNETR taise. BE, BOREEMRTT2HERNARX
MEEH calse. MRBWRANMEKIET R false, BRIMERBA [ -t EFHEAZD—XFERER

BHARRIER.
W LRFHINE white EHRG-ERTHANAHEER L.

bool next_sedq = true;

while { next_seq == true )
{
oL,
if ( “rv_again == 'N' || try_again == 'n' )

next_seq - false:

}
QIR next_seq FIAN false, HEKIENRBASEATER. ETHEN wniic BHM
o PRECINE: A% IR/
MRERITELHNEBDIE b break 154, BHEXEH. U FTEMRIFHE RN, white &
Ba -HMITE tries_cnr fl max_cries HERE. -~-BRAPHENRT, BFMELL break Ik
LR

int max_tries = 3;

n

int tries_cnl = O
wr.ile { tries_crr « maxX_tries |
{

i EBAPHER

if ( usr_guess == next_elem )

break: // ZRMEH
Lries_oni+t:
11 WERERE
}

RITGATLAFMA continue BAREARZ ILEFPBITIENR (current iteration) - Fan, EIFAY
BEREYT, AEKENT s P TFRNRABRUESFIE:

string word:
const Iint min_size = 4;
while { ¢in »»> word )
{
if ( word.size() < min_size }
/1 ERPOER
corcinue;
/7 FEFREPFTR, MIARPBHARRMEKE
7! BBRRKRTHETF zin_size ¥R ...
process_text (word):

i
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22 BE C++ WIEELM

#MFE word MEKE/DTF nin_size, EIT continue i#EH), TREFBEIHNRTELRE,
BB, while BHAPKFRHS (HBIN process_text ()) BALSHMT. BHRSEFHHEX
o, MEHRELREE -KIFHE—ER B T FHPHEA word ZF. R word MEFK
FTHET nin_size, B while EHABFEHRBINGT. EHETEAT, HARENT 4 ©F
HRARSE I E.

1.5 Hnfariz il Arrays osa Hl Vectors ()

AT R 6 #7680 8 oL
Fibonaccir 1, 1, 2, 3, 5, 8, 13, 21
Lucas: 1, 3, 4, 7, 11, 18, 29, 47
Pell: 1, 2, 5, 12, 29, 70, 169, 408
Triangular: -1, 3, 6, 10, 15, 21, 28, 3¢
Square: 1, 4, 9, 16, 25, 36, 48, 64
Pentagonal: 1, 5, 12, 22, 35, b1, 70, 92

BRI RFELFEES BREFDHERATEME, AP EUT AL EMEN 4. MRANTE
MT, HABEMET :, BFEEEERREMH. H=E- - CHE. KB

MREZHANEBATRIELE THE-HF, Wa—EHA RN OP -ARE, RS RIDART
HER. TRFERTEKE. KL BROMEERFFEEARNSREND. RELTE.

BE, BNEERRE 6 HTEX (clement pairs) : & -HAREH ARIMET. ®RiELHE5H
BHITERNRS, FNOREEERBRNEN—FET]. SBIOEABLAFRI M "L e
WALTEE, URBFIPHANE =1 TEE.

AHHHEMPE, WRZEREEATHFHEERHANER (container) BH XHAY R
HAFRNLABH (name) WAFRTHUTE, RAFRMUFRPHMERRACE. RITHE
HRAMA 18 MRE, N6 H. B-HMIMITHERTER, B BHEERBIIRNT -
RE. ERAGREARIESD, RITLES| tindex) FRMM 3, XEEFATLUKICER 6 AR,

C++ AFRMUARY amay ($8E) BIREHERTFTERME vector HERTXHFHR. il
H, WEWEM vector T array. Aid, KERFNEFREEMEH armay. A, ri#wmEm
RFAMEAL, EENEE.

BEEY array, BIUIIEE array KILERT, BFEF amay -1T8F, HETHREX
IrED array FPBEREFRILENE. array IR ELHHARITHEXILL (constant expression)

l]\
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1.5 s A Amrays (BZH) # Vectors (&) 23

HEE P AFELERITHETEEAENEER. UTEFREEMITF. EPHY peli_seq B4
array, A& 18 MENTE.

const int seq size = 18;
int pell_seqg| seq size ]:

Z-FiE ¥ vector object, FKAVH EHAEA vector LXF. vector B4 class template, Ff
MBRNULAEREHZENABSHEETRARRE, EREWNEAENMNES ., HAFAEFORE
HA—EBEMERERR. THIRFREE pell_seq EULH—4 vector object, AT 18 4
int TR, B LERBWER 0.

#include «vector=
vector<int»> pell_seq( seq size ):

it array B vector, KINMATLUGERHPHRRMIE, HTEBEME LRTER. K3IH#ME
(indexing) FEA THREREF (1) R, ELAERHNMETTE, FHROE - PTEGCEY 0 T
1. B, FRHERE - TRLIALERY size-1 MPAKSF|. Bl pell_seq N, EHNE
SHER 0~17, MIE [~18 (WEBRBAFE, HUFIEERENZHR,. M of-by-one) . %#41
i, BHHE Pell HAMARMATRE, AIMUXATE:

pell_seq[ 0 ] = 1; // BEH--LEMBEM 1
pell_seq[ 1 ]| = 2: // {SEW - T#MEN 2

BERNTHKH Pell BMHIPET K 10 F 0K, BREER vector 8 array B £ TE
B, BITAES#EA C~+ NE—1TEEMNENES, WHE for 3. SI.

for { int ix = 2: ix < seg_size; ++ix }
pell_segl ix ] = pell_seq{ ix-2 ] + 2*pell_seq| ix-1 ]:

for TEHAFLATHAERES

for { init-statement ; condition : expression )
statement

HePAY init-statement ZEBFITFEHMTZATWMIT W . ERINBAFP, x CEAFGHGZH, B
RmEg 2.

condition fEAWIFEMZ Al HESESKBEARERZHWETEIR®K. R condition X true,
statement @ SWHRITEXK. statement TR --iF4, WaAlLIRMEDH. HIE condiion H %
HHENA false, WA statement ~WMALMAT. HRIMHF FH. condition HRKK ix Y
HRBANF seq size.

expression EHEBHREFRERFERZEHIIE. EXCNRERMAMRLRME. S84 ni-
statement T FTIRILII AT R, &r-—"%t condition FPERIEMIFT R . MR condiion - Wit B
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24 F1¥E Cor HIEER

B4 false, BB expression REWNFT. HRITHHTH, BREHERERLE ix KNEMER
.

MAEENHE - NTRE, RIOTUER GBI, iterate) BMEA:

cout << "The first " << seqg size
<< " elements of the Pell Series:\n\t":

for {int ix = 0; ix < seg_size; ++ix)
cout «<< pell_seq[ ix ] << '

cout << ‘\n's

WMRKRMEZ, MWILE initstatement & expression , HEFE condition & (HEN) ®A.
AELARA. Fl, ROGLELRY for ﬁfﬁki‘g:_
int ix = &

/...

for t i ix <« seq size; ++ix )
I

KPR SELERN, EXLFAMAERER initstatement B H.

BAMIABREE T 6 MRS - MRIINB . £=. BOTE. RAOISBZMEHEESHE
HAKFREFR? ER aray, TATHLLIREWIHLFEF (inwialization list) , EHESXKBE -1
mEEHE, SBEFERY amy HEHMTRIHIILER:

int elem_seqg[ seq size ] = {
1, 2, 3. // Fibonacci
3, ¢, 7, // Lucas
2, 5, 12, // Pell
i, 6, 10, // Triangular
4, 9, 16, // Square
5, 12, 22 // Pentagonal

s
VR FFINATERNN, TR aray WRE. WRNEFNTRBRNT amy Q9K K
AUTRESEFHELS 0. WRENEENE, TR FHRBEVENRE, BTTHEH amy B

5E:
/i RIEHSEYN array ®87 18 X

int elem_seg{] = {
1, 2, 3, 3, 4, 7, 2,5, 12,
3, 6, 10, 4, 9, 16, 5, 12, 22
s

vector AEF LRXFIHUHFT. FPARNERTL AT cREEHA:
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15 MN{iEF Amrays ($(4) F Vectors (1 #) 25

vector<int> elem_seq( seg_size ):
elem_seq( 0 ] = 1:

elem_seq[ 1 ] = 2

/7 ...

elem_seq{ 17 ] = 22

BN TENEHA-NENHALE amay X vector RIFIE:

int elem_vals|[ seg size ] = {
1, 2, 3, 3, 4, 7, 2, 5, 12,
3, 6, 10, 4, 9, 16, 5, 12, 22
1:

/7 LA elem vals MIEAEMEI elen seq

vector<int> elem_seqg{ elem_valsg, elem_vals+seg_size };

LHIFPRIMEAFNESR elem_seq. XM MEFREFFAAMLE. BIERE “FLE vector ¥
B WILEEE. KHtRIGEY elem_vals PIRY 18 AMILE., HFBEME&HT elem_seq.
BEEMSEHXMET T RNEE IS,

R%E, &?ﬁfﬂﬁ‘ﬁ‘ﬁuﬁlﬁﬂ% elem_seq. array *ﬂ vecior Zlﬁ]ﬁfﬁf_’i\ﬁﬁ, ﬂl‘ﬂt% yvector ﬂhﬁ
HOHXANRM. ZRIRML cor FRER array ML, RS BT vector 2 I, 1R EMHEFF:

// elem_seq.size(} SiRMEl elem seq X4 vector
/7 FrasrnEAN

cout << " The first " << elem_seq.size()
<< " elements of the Pell Series:\n\t":

for { int ix = 0: ix < elem_seg.size{): ++ix )
cout << pell_seq[ ix ] << ' '

THEEL cur_tuple RARBRZTENESE. ERRCTRLF 0. BREFERZP, R
I ERD 3, FERSRSIBT-MIINE-ITE.

int cur_tuple = 0;

while { next_seg == true &&
cur_tuple < seq size )
{
cout << "The first two elements of the sequence are: *
<< elem_seq[ cur_tuple ] << ", *
<< elem_seg[ cur_tuple+l ]
<< "\nWhat is the next element?";

F .
if { usr_guess == elem_seq[ cur_tuple+2 ] )

// correct!

1oL,
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26 {1 Cr+ RIEER

if { usr_rsp == 'N' || usr_rsp -= '‘n' }
rnext_seq = talse:
else cur_tuple +- 3:

5 E AT THOR B F Bk Rk, MIZBIARMNE. &§RRINTSENBEN ZHRET scving 4
const ot max_seq = 6;
srring seq names! max_seqg | = |
"Fibonacci*,
"Lizcas",
"f;ianéular',
"Sguare",
"Pentagonal”

}s )
BATATLLUR AL Tk RIZH] seq_names:
if o usr_gueses - - elem_sceq[ cur_tuple+2 | 3
{
++Ium_Cors
cout <« “"Wery good, Yes, "
<< elem_seq. cur_tuple+2 ]
<< " iz the next element in the "
<< sag_names|{ cur_tuple/3 . <« "gegquence.in":
1

cur_tuple/3 X -RIEXNZSKE™4E 0. 1. 2. 3. 4. 5, ARSI AR, REAHL
{EBE 17 (B X0 B R By f s

1.6 FaErHrkRME

Al PR RMBEAMARG. $—, HERE 6 M3 MBI L rXe M, BT
LABMERE R B, XN EERRBURERITF SR 6 Hiu . el A fevsa R AT (R tR?

FRolREAI L AE R EBI A 6 1 vectors, ETEPER -4 B vector TR CHENT
. 8 WESHER, BIIARAE vector BUL--HILEME . 45 W NEHIEM vector B, {@
PIARMZESERE vector WLE. X HFETMER LREE.

A AR #E -8, RNFEEHAFERRREA vector & - WHRERES] Cni lE4/H) K&
BEATE, fILEBENANEN. FRIERENR. RIERIM 3. WEALR, RTFHRITESR
WMALHE.
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X RIVEEZIEH (pointer) MHZH, SFULHFEENFTR, HEREFRED vector, FlL
BRERAREN. BEIEFSIAT —REEE. ROTLBEEE (REXSEAERL) |
AHEERENR. ERIMOEED, REXT ~ATLOTEH vector FALMIGEH. B —RBIFER,
WEMIEHE, HEIFNBARFEY vector. BB NIEH BT IAET .

ERNNFRFD, B ETERRAEFE. STLOEMEFE QM. ARMNhEn T HEL
EMNRNTRAGRNRE. FHHESSHBEX T,

FANVEE TRIEE R, MUTiEAH ival EXH— int SR, LTV 1024,
int ival = 1024;
BHASEESHINZMRYAFRL, YRITEE LR TR DM, LTRSS LK
ZEhE * 8 )
int *pii /7 pi B4 int RIS RATES
pi B int BHIMXTREEE. BT LT R EVER? AR AR MTHEE
m'ﬂf. ﬁ]k":
ival; 7/ B ival 2{f
EF/E ival FFEZE. SRNAEREMSFEOAF L, WESSKER, NigdRARILEE
F (s} KT
gival: /7 A ival MR TERLHE

TREETHE pi MHEEN ival RENAEMEE:
int *pi = gival;
MREFR - TR, RIODTHZEEH BT (dereference) BAE—thRE

B “SFiEEEETRRZ AT BT MR, T ZWEA < B, FuUSEAE N

/7 B pi, BUFERERTAMIS

if { *pi != 1024 ) // &M ival ME

*pi = 1024; // BEE ival
fERGR AR, MRFTIL, WTHASAERNIERE. AP TES ARG RGBT, MR

FrRAMNNEER: BT RAERNBERERANAF R, ST RIS M £H.
LRNXAE:

pir /7 BE pi TSAMRERL
Bf, WEHERRE R 8. iNENE:

*pi; /7 HE ival 24

i, FTRHEE pi FIHZXNR.
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HEHNB AL ARBIEROBH R, BETHEAREAEANR. YRIE i 6, X
MERTES (WARERR) HRFERTHEAE. NR o1 FHBRIHR, WK pi #7F
R (dereference) #E, FHJAMIR. EMR o1 FIEMEMMER, B pi 2FBRMOMITLE
R ZERELROEDES, DTAERTEZNLWHETHWEARME. EEAHKE?

—PRIBEEMAN R AR, HKATHIEY 0. ARERITIRZ N null $55t. (SATHEEBT Y
Wk, RESHEN 0.
/7 PR EAN R, EEIIREAEALR

int *pi = 0
double *pd
string *ps

FTBEX null 1EEETRORIE, ROTUERIERAFEENRIEES X 0. H0:

if ( pi && *pi 1= 1024 )
*pi = 1024;

AT FiEA:
if { pi && ... )
REE pi SA-TEFEN, HERERFT AR crue. NBBTERY false, 4 AND B

HARALERE - RER. KRRERHRTR nll, BRITEEERAEHIEYS NOT:
if ('pi ) /7 % pi ZER 0, BEFRAHFF true

0:
0:

PITEREAIN 6 4 vector X&R (% 6 HEH) .

vector<int> fibonacci, lucas, pell, triangular, square, pentagonal;

HENTR-AEH, BE— “TREIN int” B vector i, HHEH N %R AMAER?
EE, EHAFEUTER:

type_of_ object_pointed_to * name_of peointer_object

m¥ﬁﬂﬁ%%ﬁﬁﬁﬁ%ﬁmvmmkmb,ﬁﬂ?ﬁ@%;w,#%EW@O:

vector<int> *pv = 0;

pv BILUKK @ 8 — AR AEFIY vector. LRME, RAMRTTLH & #48 BF 00 AL
RERE:

pv = &fibonacci:
/...
pv = &lucas;

ERXRRETASTERFNERE. 5 HREEHEIRIINAFERIEFAKAD vector #,
TERMTLUEIRTIMFR, BHBTFEOX LK.
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const int seq_cnt = 6;

17 =N IEEME, B® ¥ seq ont,
/7 ENEHBIGE vector<int> R
vector<int> *seg addrs| seg_cnt ] = {
&fibonacci, &lucas, &pell,
&triangular, &square, &pentagonal
}s
seq_addrs &4 array , HILEMIN vector<int> *. seq addrs(0) IBZEWEE
fibonacci vector FYHBNE, seq addrsil) RIER lucas vector BYMtd:, Kb, FHiLEE—4
KoME (MEFETHEZH) RFERFIA vector:

vector<int: *current_vec = 0:

o

for { int ix = 0: ix < seqg_cnt; ++ix )
{
current_vec¢ = seq addrs[ ix ]:

// AR BRATESET current_vec MEIEFERME

e, BT —ITREEMAR. AXMIARENFTRT, BFEHATERELTLEN. B4
RPN S, BRI Fibonacci, Lucas, Pell, -+ KIBIAFLHEL. RATAELKIG LB FRENL
(randomize) . Xt C BEERFEDN rand) M srand() WABERTH:

#include <cstdlibs
srand( seq cnt }:

seq_index = rand{) % seq_cnt:
current_vec = seq addrs[ seqg_index ]:

rand() M srand() HRIRMERFER S0 AT E I 2 (pseudo-random number) =4 88 . srand ()
MBHREFBENE™EENT (seed) . BHE, BRAM ranat), HBLEM—ANF 0 H “inc
FrefRm Z MR P — ML I, BRI SR T (seed N 5, RITAT LI ranan)
BREMEFR K 0 F1 5 208, MERAF AL — MAKES. AT EEHERRMT cstarip %
P,

R class object BI85, MERANBHAMBHBEERR. XREHENY class object §ET 4
RIIMTLAER Uinvoke) HIIRIETTH (operations) . ZfIFiK, KBEE fibonacci vector HE -4
LERETH 1, BRITHEARAE:

if { ! fibonacci.empty{) &&
{ fibonaccill] == 1} }
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A BEE M EE ov AREBHNOERR? LHFH fibonacei Ml empry () FF LMW iE
5, %N dot M AEFZEEFF (member selection operator) , FARIEFEFATHE BT AIRMETFH.
IR BELET a4 R B RIET N, SAHA arrow (TI3E dot) WA EREZHY:

| pv-semptv(}

hTHEE T BEH RIS FEMM R, FTLLARTIAM enpry 0 281, WiZERR pv RENES
{E:
pv && | pv-rempty ()
BT, MREMEATIREER (subscript operator) , RITUAKRH pov. dT FhizZ BN
fEEakses, Hit, ov HRIRFNRBLAMNENES.
if { pv & | pv-rempty () && { { *pv }[1] == 1) )
PHFEEZFRAMIE Standard Template Library (STL) , FFESAER W (binary tree)
Bf, B SK IR IEEHE X UUE. [LIPPMANOS] 3.3 ¥ 0 TS A EHARMHE.

1.7 XS

RPERES: BT MER. BATEKEA A BB AEARRY “HRITHH (session) ™ &

AXHEs (2) ERFFBH— M IATHE 2R, @A TP EE. hRINEFXEEEA R
ML EITREGHRMAE, EEBIA fstrean L

#include «<fstream:

HTHEA- P EFSHE T, BIMNEX—1 ofstream (HtHiEFH) file stream) 4§, H4
X B A
7t DB ATE seq data.txt
ofstream ocutfile{ "seq data.txt" )i
] ourfile MRS, SEEMAER? WRIBBHIHHRF A, E&H -l
KIFFEERRHZA. WRIEENXHCEHFE. BN CHSEIFREMNLZA, @b R
FEMNBRESBEEFR.

WRIAEEFE, MBIHAFLEFRREAAR. WERSEEMEHTEIE T, BaRr]
SALLE MR (append mode) JRIEEAN L. A, BITEMRESAISH ios pase: :app B4
ostream MR. (MEREFEEHEAFZREN, REMTFENHEELFEEDTH)

/7 BT (append mode) HJE seq_data.txt
BRI SEmMB SRR

ofstream outfile{ "seg data.txt", ios_base::app ):
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XHHTRIFARY. EHRTEAREZN, RONLFADTTHONITERTY. RGN FEE
RE class object BIFLY:

// R outfile MHWERN false, RnEITHHKRIFRRID
if { ! outfile )

WMRTHRBRINFFE, ofstream HBLBEUMNE false. AFFRITHHEETA cerr, A
RPEXARI. cerr RBFEERB LA (standard error) - Al cout —#, cerr BHMBEE
FERPBRLNUL. WEMNME—XFIR, cerr NMHERITEN (buferred) WHE—ELANE
ATRPZRIL.

if { ! outfile )
/7 WARMERR, XHEXEFR

cerr << "Qops! Unable to save gession data!\n":

else :
/7 ok: outfile FFEMY, HETERTEEEA
outfile << usr name << * '

<< num tries << '’

<< num_right << endl:

MRIXHEAFR, RIEHRALAESEELH, BEBEEABA cout & cerr ZFA
ostream MR —H. RMZh, RIVH 3 MBREBA outrile, FUTHBKAEHAKE. ena1 B
BGRE PR BT IR 88 (manipulator) , B iostream library 38{it.

REBHALBBRED iostream, HARSAFRBIKIE, HAEARE iostream L IIFHERAE.
endl REA—TRITFH, HHBRRBENE (output buffer) WHNE. BT endl, BA—BEES
SOFRIREE, B nex (M 16 ARUBREHE) .« oce (U 8 HUBTRER) . setprecisionin) (HE
RREBFMENn) . MRABMY jostream RUAMFHRIEE, HEHLIPPMAN9E] 209 4.

WA BEFF R~ T RHERM X, BRAJTENL —4 ifstream (input file stream) Xt&, 48304
BIEA. MAXHREIFEBRI, itstream WELUBET X false. WERTY, BXHHTAME
SHBTERRL.

// BIRBH, (input mode) FFJR infile

ifstream infile( "seq_data.txt” )

int num_tries = 0;
int num cor = O:

if { ) infile }

{
// HTHRHER, X/EBEFE--
/7 BiHBREER—AHFMAS--
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32 H1E C++ HEEH

else

/1 ok: EBXHFHRE—~T

1/ BEXAH A REYEILEMEF
/7 B—fRRAR.

i/ name num_tires num_correct
7/ nt: FiEHEKRB (num_tries )

7/ nc: WM ERB (num_correct)

string name:
int nt;
int ncs

while { infile »> name )
{
infile »> nt >> nci
if { name == usr_name )}
{
1t BIMT
cout <« "Welcome back, " << usr_name
<< "\nYour current score is " << nc
<< " out of " << nt << "\nGood Luck!\n":

num_tries = nts
num_cor = 0ci

}

while EFHEKENBLERANT - TRE. IRNBELHEBSERRA AR, SR
NET:

infile »> name
B, XA BRI EEEEIRM infile EBH class object. — EEBICAHEMR, AN class object &
BHEN false. B, RITTUE while FERMFGREL S, DIl REREH:

while ( infile »>> name )

XHNG-TREE—1FHE, HERERIEH. BT

anna 24 19
danny 16 12...

TEX-17:

infile »> nt >> n¢;

SEBAARTOERBEED oc Z2F, BRAPBERAHEREEER ac 2.
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WRERFREGR — X, RIOBEL—A totream W&R. I TLUEMBE (append mode)
a3, BIBEAB_28E ios_base::inlios__base::appzz
fstream iofile{ "seq_data.txt",

ios_base::in|ios_base::app );

if ( ! iofile )
/7 BTRWERE, XHEHEIFE - K8

else
{

/7 FRGERZAET, B HEF SN ERRL
iofile.seekg{ 0 );

/¢ RN HAER
}

SRR R ZORFT A, X ESA TR, MRARNRALEFER, RiHER
XHHE, MALHMREGBL “BBAXHR" WL, seekgt) THXHEREHEMTEXHMRR
b, B FHICHRUBIMEAIE, Hi, (EAEARERSSEBARH T RN,

iostream library SREMIIBEMLTEE, FEAFREEL—~—-F K. IMBEERN jostream library
EENTH, 8% [LIPPMAN9S] 20 =8 [STROUSTRUP97])21 .

%315

RE-NMEF, KZRSOANSWEE, FREAPFRANAE. HREHAFBANEHE
EXTRAFHE. MARANRBATARER, R —-LGR. WMy LIRE. B
ROEM Cstyle FRHFFHR, BFMURMA string HE.

%3 16

BE-TEF, MriERARSER 888, FEZANBREKEA aray & vector, K5
WX FFER, REBERH, HRMNRTHERDZFEGHER.

#3177

FHRRERFTFHRELR, AAFMT (R¥£) XEHFR. RERE-1EE, FRETEY
%, BRPENFHERI— 1 vector<string> MEF. BAE vector, BAABFE cout. K
ERABREY: sort), MITHLFEHER:

2 BAMERCUETH ios_base::app MLER, YRRBALEXEMES M NE LK HEH
[LIPPMANGS] 20.6 T, HOrFRRaEH RIFRMAH.
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34 H1E C+r HEER

#include <algorithm>
sort{ container.begin{), container.end{) ):

B HET G 05 R B 5 — .

%3 18
14 %8 switch FHMILRIIBLUBE AP SR NRBEEEAFMNLRIEN. HU amay B 4
MARNEFHER, FHURAPERNKBAEN aray BRSIE, LAk BrEE ).
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2
ey 1) L 72 1 2w A2 XU

Procedural Programming

81 B, RIOHBIEFEE nain BHEL. HRERMNIRXAEREARTXNERF,
BRZE -HARDLRAOEE. BHRRMNSBBGGERRAETSE, HEMNTHARBLIEYE, AR
Fibonacci ¥FITEK. FEMIBSE. BEBHTHROBETHR=AETEFL: B, Y%
FREREARE, BREZESHANEFASE, TERFERHEE. £=, ROTUEARME
SRR, =, RIOTUAESS N T RA T I ZHR.

FEWI M  RPATAEEFBRE R, -GS BN ER (overloaded) LA RFTIBR) function
templates, it % EH RBARE AV TS .

2.1 IT#EEE R

BRIEX~VRE - EK, WABGEE Fibonacci ¥FIFRAMAFEELBENHTE. A
FATLL#IR] “Fibonacci MFIKIE 8 MTRIMA? ~ RIIWBERZHE: 21. X MBENLWME
XOB?

F—-TEBLHE LT 4 1845

L AHEEERA. FAKEEAPHEC BN TEMS, MAXEHE inc, FURTINHEER
RAMIRE inc. REMRBFEEE, WHERBIR voia. B, FRELRYLLITE Fibonacci
BRIRER, REGHHURTUANY voia.

2. BEMEHE. foot) RAWRAMER, EHNREMFEHF, BIEXEBHRMNESBRREY
LW, ® fivon elem XHMEMREET. HR, HF—ETUEBLEXEELKEH.
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3. BEENES¥EFF (parameter list) . FERSERWH G (placeholder) WHE, BiLAPESK
FREHN, HREAETTHS, DrESHDA. wEE, SHMARNERSIEARE
MEFRA. BNMEREX T —128: nXTHIHHLER. SWRRRXERE, HLAR
M EE. SBNECEENIREHK. 2RBREL S8, BiK int. BHRSERT
HERSH, AunBrkdE@mmER, SERAFESFHER, BAARESH.

4. FHEE. AR IA LG ZETERNIANE. AR CESBARKNSHE. mRTHRE
EBPRZE, AAESHEEX.

RELFEBAER, REABREAH (BEMN) . BRI FRELIRER %L ANEN
FARGER—REERBNSYH, SERANRBERFF. ABRAENTFLROERBM KT,
BRERRE RS . mRAR, UERSEER. WIFANEKREE (function prototype) .

/1 BBEH

int fibon_elem{ int pos):

REHEXNEEREEA LR EE. YABEEEEIIPHARMUER, fibon_elem) B
PHFAHAE. UTR-MTEOXHATR. (EXNE /~, « BSTER, K/~ Bl »/ ZEKH
FHEBSEANER)

/* ERRNBE B

* Fibonacci MFINE-JAEHBE K

* R 1 ET RS TEBEARS TR
* elem: AATENIEEEME

*n_ 2, n_l: AHAMMATROE

* pos: NP FHTAEME (HiRALEEE)

=/

int elem = 1; // elem SFFEFMHE
intn2=1, n1l-<=1
for ( int ix = 3: ix <= pos; ++ix }
{

elem = n_2 + n_1:

n2=n1l nl-=elem
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IMAAAERBRBE-RE-TE, W for BIRWIEUBIALITER. BT elem HFME
A1, RREREERE. WRAFERRBE=NEFENLE, BHRELRLESITENME, &
B ix #@ pos. ¥ F pos &h&ﬁfniﬁ%&ﬁ%?— elem ZFHHA.

R, recurn IEAMEER. FEHRXBEHEA recurn BHH:

return elern;

WRRMNEEHGEAFPERLH, MAFRUBEALSX, RINBEER AL ZCE LMY
Fibonacci PI7CH, MARMNMIAEZHLER. FENRE, WRAMNFENEEIFHMEE, X MK
BATRERREEE.

APATREET 48R R? AP TRSMA - FEENNE—IFR 0, RFRIRE. W
RAPETRHMHR, tivon elem() LIRE 1, MXBMHRMER. FTLIRMBZH XA
HEHE DU i -

// BERSENAEE
if ( pos <= 0 )
// ok, MENIZEAMN

MERFBAT—IMAAHENNEE, BFEEZEALRR? BRRNHTERES BN EF.
IHERMEN exit() BETEKLERE. HRHE—MEH exit (), HEBRIRFE T ORAE.
17 B -1 REESERTF

if { post <= 0 )
exit{ -1 );

HEEMA exit (), BFHBETA cstarib LI

#include <cstdlibs>

AW, REEXMERTA, BEEXHNT. B—AHARZHER (exception) , BN
fivon elem{) WEITHRNUEM. BAHEHE-LHEAFHITERENLHE, FUHAASEX
A,

RANZATLURE 0 ., FMEMAASME, 0 7 Fibonacci BAPRANFEHME. Rif, "X
¥k, “BE7 FERFNIEEREN. Hiz, XTEAERY, ERXBLUER fivon_elen() BE
REHRUASPBENE, FTRAHENEEYA:

/1 EHGERBIFER

bool fibon_elem{ int pos, int &elem }:

B HERE M. PLEWTFH, “tivon_elem() BEFIFEHIEENTE” LBHERE
X true ® false. HFHRBAER, MTREAZTENIHFE. #EZ— (nk) EMASC
P&¥: —4 reference toint.
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38 %28 ERIRNSERE

RERATBUNAX A BEPEEHME. T~ FREEEEH vos M elem MWTRER. &
THHAREZE, BEEELSNR—FhmEiitie.

WRRASBRKITHS 5000 R EKURE, SEEFASHR? BHECRANE. HRES
RE:

element # 5000 is -1846256875

REALEHMN. RETHAFR? KAETH#ATEYRE. 2N, SMBREUNFREERR
H{&# (domain) 1*%&’]‘%&*@%%4\@- int BMHES (signed) ®Hl, fibon_elemt) &
B (overflow) TEMBRERNBRKEME. IRRK clem BB FH M unsigend int, BERER

element # 5000 is 2448710421

WRMAFEEASE 10000 MR EFURE, SREMFLFR? £ 100000 My BB AM?
Fibonacci HFIREALRH, ERMNOTADPLFARE —MES. FOAREXIN K SER? X
HAPR®ERAX. DBLHNTE, BEERE-MSANE, ERY 1024 (TR elen HER
AEEE inc BT -

PATER fibon_elem() HBEHA:

bool fibon_elem({ int pos, int &elem }
{
/1 RENBEAET
if { pos <= 0 {| pos > 1024 )
{ elem = 0; return false; }

// MBEXR 12 M, elem MEN 1
elem = 1;
int n.2 =1, n_1 = 1;

for { int ix = 3; ix <= pos; ++ix }
{

elem = nn_2 + n_1;

n_2 =n_1 n_l = elem
}

return true;

T SRR W R AARKE, TEWSERFETY numeric limits class (T #S% [STROUSTRUPIT)) :

#include <limits>
int max_int = numeric_limits<int=: : max{};:
double min_dbl = mumeric_limits<double>: : min({);
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TEXNMNEFRRSEY fibon_elem():

¥include <iostream>
using namespace std;

// fibon_elem() MIBTEMAY (forward declaration) ,
// BRI EFHEX T R MNFE -

bool fibon_elem( int, int & );

int main()

{
int pos;
cout << "Please enter a position: *
cin »> pos;

int elem;
if { fibon_elem{ pos, elem )}
cout << "element # " << pos
<< " 1B Y << elem << endl:
else cout << "Sorry. Could not calculate element # *
<< pos << endl;
}

ERFEORFF, tivon_elem() FHXFREHHRMA LM ER. ZNAMNE, HASH8E
BRARERERBASEN 208N, FEABRUTRNAREEESUER, L XERTZA.
AEEIMBAERFF, IRERETFLHAL.

LEFREZRARTE, BHERFERTRRIE (WAEUBEER) -

Please enter a position: 12
element # 12 is 144

WREHNEFHIANERA void, MAELFAEENTRENEBE A EHERR. SXFHES
return EE)AHFARARERZANVBHEMBHA. WRERTEHRE —MERNAR return,
BARE - MENZEERZEBMBERY K. THEE4 print_sequence() RMTEEHME,
AR BRI QI AR EEMHE.

bool print_sequence{ int pos }
{
if { pos <= 0 || pos > 1024 )
{
cerr << "invalid position: " << pom
<< " -- cannot handle request!in":

return false;
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cout << “The Fibonacci Segquence feor *
<< POS << " positions: \n\t"';

// BIRAEMEEE 1 1, AF pos == 1 B4
switch { pos )
{
default:
case 2:
cout << "1 ":
/1 R, WAERE break:
case 1:
cout << "1 "
break:

}

int elem;
int n.2 =1, n_1 = 1;
for { int ix = 3; 1ix <= pos: ++ix )
{
elem = n_2 + n_1;
n2 =mn1l: n_1 = elem:

/1 —FT4TE 10 A X

cout << elem << ( !1{ ix % 10 } 2 *"\n\t®" : = " };
}

cout << endl:

/7 XBOFEGIEER
/7 Wt RRERY A #A return &4
1
print_sequence() AR TRHA, HROIAEET - return B4, BEEE AT TRE—
METZE. BIOKNZHELRS, REMRERABNAHEEER! aiE, SFEHEa T4
[, HHEERIEHR. BISFME return trues EHEBRE—4iEH.

BE, BEEXH nainy A, ERAT fibon_elem{) Z/GM EX print_sequence(; HY
WH. wiEHIITE, BFFLMTHRBER:

Please enter a position: 12

element # 12 is 144

The Fibonacci Sequence for 12 pesitionsa:
11235813 21 34 55
85 144

return BAINBE_ARATEEEMBE. XMELREREMEN voia A4 BER. R
HeHEATE RRBAIAT.
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void print_msg( ostream &os, const string &msg )
{
if ( msg.empty({) }
/1 TATEMERIE B SREN--

return;

05 << mSg:
}

HHAREERIGTIL recurn iFH). HTAREREMEMAHE, FURKEBLEICL2ES.

%3 21

KW main() REAARA-MIEE, AREEREF. NRAFAERARIIEZES
TRE, BLABTEMEFMEEER. BREE naino, FEALAFAATHRACEE, H3
APREEILRIE. '

2.2 -if,‘,'i}EH (invoking) ﬁ/l\l?)_glﬁ‘

EATEIL — A FH vecror PETBRHEMLIHEFHRE. BdXHF. RIFIUERAMNS
B fEht (by reference) DARIEE (by value) . XHIFBMNAFEERE M AN T mHE
Ftk (bubble sort) , FERUMAERBEN for BHFRTER. SMEH for BEFKEKL ix HE
i vector ITCEKR, ix MM 0 BEE size-1. TEMNHEER, Y/HEH for BIFEFRERTER
B, B ix RIGKHTRECHEEELSUE. 4 ix 5 0 BT, vector FHBRPTEELERSD,
HEETHE 0 4. 4 ix REXN | B, WINITRSERIFREERCE, KuXE. REx
ERREHABN for BHSEM. x K ixsl KRBME size-1: BHRUT ix &K x &
MM, MR 5x SNTERED, ABATELR. £&, RIINE-ILXBEFHTLH,
ZHPEMETHEERGRENE. ERMNFHE.

void display( vector<int:> vec }
{
for { int ix = 0; ix < vec.size{); ++ix )
cout << vec[ix] << ' !
cout << endl:

}

void swap{ int vall, int val2 )
{

int temp = vall;

vall val2:

val2 temp;
H
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void bubble_sort{ vector<int> vec )
{
For ( int ix = 0: ix < vec.sizef); ++ix }
for { int jx = ix+l:; Jx < wec.size(}; ++3x )}
if ( veel ix 1 » vec| Jx ] )
swap({ vec(ix], vec[jix] );:
}

int main()

{
int ial 8 ] = { 8, 34, 3, 13, 1, 21, 5, 2 };
vector<int> vec( ia, ia+8 ):

cout << “vector before sort: "
display!{ vec }:

bubble_sort ( vec ):

aout << "vector after sort:
display{ vec }:
}

UZAMEERGERITR, PENTHBEER, B nain() BFEXH vector IR EH
WPy

vector before sort: 8 34 31312152
vector after sort: 83431312152

BRFE-KUTHERRER, FRAVTE. LARETRWTER

MBRIVH MY (debugger) H3E, BFREFE—H—-SHITERF, RAREERFPEL
HEERFLRENE, FUE for BHM i BOOUXERE. BRIECFRAEIRT, EXF
f RN EATENEM, ALLEREHRENZRF LI RECRE. B, ABEFHLBTR?

BREN for BRRIBFRLBHRS —HHNENAFNTRELTHEUREA swap B
WA, MRHFARAER, B -BAETHASN. RECARRTERMET:

ofstream ofil({ *text_outl” };
void bubble_sort{ vector<int> vec )
{
for ( int ix = 0: ix < vec.sizel): ++ix )
for ( int jx = ix+l: Jx < vec.size(): ++Jjx }
if { vec[ ix ] > vec[ ix 1 }{
// WEAMRERES
ofil << "about to call swap!’
<< " oix: " << iX €< * I Y << jx << "\C!
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43

}

<< " gwapping: " << vec[ix]

<< " with " << vec| jx ] << endl;

/! oki ZERMITTE

swap( vecl[ix], wvec(3ix) }:

HPHUGTEIERE, FPENTHERES. FREFNLERNBBIUR: svap() HABEA
T, EERE vector MIHBABE. BHEBFTHEHFRRIR?

vector before

about
about
about
about
about
about
about
about
about
about
about
about
about
about
about
about
about
about

to
to
to
to
to
to
to
to
to
to
to
to
to
te
to
to
to
to

call
call
call
qall
¢all
call
call
call
call
call
call
call
call
call
call
call
call
call

sort:
swap!
swap!
swap!
swap!
swap!
swap!
swap!
swap!
swap!
swap!
swap!
swap!
swap!
swap!
swap!
swap!
swap!
swap!

vector after sort:

B 343131
ix: 0 jx: 2
ix: 0 dxe 4
ix: 0 jx: 6
ix: 0 jxe 7
ix: 1 jx: 2
ix: 1 jx: 3
ix: 1 jx: 4
ix: 1 jx: 5
ix: 1 jx: €
ix: 1 jx: 7
ix: 2 jx: 4
ix: 2 jx: 7
ix: 3 jx: 4
ix: 3 jx: 6
ix: 3 jx: 7
ix: 5 jx: 6
ix: 5 jx: 7
ix: 6 jx: 7

21 5 2

swapping:
swapping:
swapping:
swapping:
swapping:
swapping:
swapping:
swapping:
swapping:
swapping:
swapping:
swapping:
swapping:
swapping:
swapping:
swapping:
swapping:
swappling:

83431312152

B with 3

8 with 1

B with 5

B with 2
34 with 3
34 with 13
34 with 1
34 with 21
34 with 5
34 with 2
3 with 1

3 with 2
13 with 1
13 with §
13 with 2
21 with 5
21 with 2
5 with 2

BE swap() REAE, RIOBERTADRTLIR. BEARNFHIFERNOHY, FENix
ﬂf&ﬁ“Tsmm)MEE.&ﬁsmﬂlﬁﬁmﬁﬂﬁmﬁfﬁ=

void swap( int wvall, int val2 }

{

ofil << “swap( " << wvall
" << val2 << " J\n";

int temp = vall;
val2;

vall
valz
cerr

<< ",

temp:
<< "after swap():
<< "

vall ™ << vall
valZ: " << val2 << "\n";
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Wak, ERAT swap() 2, BXEWAT display(), HWE vector IR, BELR
HEHRMNWEENE: () BFEETER: Q) &RIRER:

vector bhefore sort: 8 34 31312152
about to call swap! ix: 0 jx: 2 swapping: B with 3

swap( 8, 3 )
after swap(}: wvall 3 wval2: B
vector after awap(): 8 34 3 13 1 21 5 2

EREHERER. bubble_sort () IEMiHFILE—. BE=4xXK, HEIH R s & 3, Hi,
PR LALR. swap) WA, TIE swap() REPAEDKBEERBERT . HE, vector W
MEEKRBEHE.

BAE, IRRRINCEBMOEEHRE. NFEFEAR-#, DFTFREEFRY, ATESESR
B=, SRR FLE. RTAHERNBEENTRBEANSRE, TRAANRIELXE.

EXANEEA “HERER swap() BUFRTER” FX. SIRRIMBHIMTERNHFRL, BF
E'b*ﬁ]aaﬁfﬂﬂi bubble_sort () ¥ vector mﬁ'f”ﬁt%% swap () , FC ] E B g ? swap ()
A X Z I RIEZHERK?

void bubble_sort( vector<int> vec )
{
/o
if { vec[ ix ]} > vec] jx ] }
swap( vec[ix], veclix] ):
o
1

veid swap{ int vall, int val2 )
{
4/ & vall #l val2 ZWAEBASE (formal parameters)
/7 M veclix] R veclix]) XM LS (actual parameters)
17 2R AXE
}
swap () HWEMBET, FAN veclix) K veclix] H swap() BN LEK vall R valz ZH
I AHHERK? MEXTWEABERREAANTAINR, BAY swap() HET vall H val2
b, HFERNEET veclix] Ml veclix). BRXMRAFBHRE. RAFH, WHialME—
kB, FUARAEAHFRNEET.

RERSREENE. ATURELTARARINEREL S, ALERWEHFRBD vector 1
RBELE. BN, RERS swao) BMKBERFET 0, FRMEHEZEEAERE.
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LRMNAA—-TEBN, SERFEPRE—RSRXR, Ry “BPR (program stack) 7 .
RERGREKRER TH I T BESHNEEEN. EHRERBFE XNE M RONFEZR—IR
BB BIRA local object (BEHR) . —HERTH, ZRAFRSERNE, REHENR
FHEARTP#E pop K.

LRI veclix] EHMXREARBE, RAETRESEEY -6, RHIZHNRHBE
£ X (local definition) . XFPFRHRN pass by value ({EH) . HATE bubble_sort () WS swap()
B R, HBRIE swap ) WRERNE, HEBRBHEMERNRANR. IUERRTNEF
— B FoH: MR BT 9 R E

ATUBFERET, LFELEMTE, 4 swap() NEBAEANKREME™ERXEK. i

BIETIBR) pass by reference (f5ht) . EXAXANB N, BRI AMNAEELESHFER N~ reference:
/™ '
* OK: Bl reference MIFRXEY vall H val2, WA, swap() PREXFETSHNHE,
* SRBBIEA swapl) NEFNKLEL
*/
void swap3( int & vall, int & val2 )
{
/*
* WHE, swap() NEERFSEEMANE—HF—BTHLE
* swap() MIEHAEA swap() NXRZEHEE

*/
int temp = vall;
vall = val2;

val? = temp:
}

EFBIEM reference Z AT, IERFTEX - TFTRAWINAERERKT FENRF. UTHEERE
BFEHFRENFNTERHTBERER:

vector before sort: 8 34 313 12165 2

about to call swap! ix: 0 jx: 2 swapping: 8 with 3
33481312152

about to call swap! ix: 0 jx: 4 swapping: 3 with 1
13481332152

about to call swap! ix: 1 3x: 2 swapping: 34 with 8
18 34 133215 2

about to call swap! ix: 1 jx: 4 swapping: 8 with 3

I B

about to call swap! ix: 5 jx: 7 swapping: 21 with 13
1235813 3421

about to call swap! ix: & jx: 7 swapping: 34 with 21
1235813 21 34

vector after swap(): 8 34 3 13 1 21 5 2
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BEK, BRT main() 8% bubble_sort() [ vector HRMEZH, BHEMBETTH. B
ERTATER, EATRANFEABRES KNSR FART RS FATEEE YR,

void bubble_sort{ vector<int> vec ) { /* ... */ }
# vec MA—1 reference, RINHWBFEERTRENEE:
void bubble_sort{ vector<int> &vec ) { /* ... */ }

HE, ERFEFNT, REFESWT:

vector before sort: 8 34 31312152
vector after swap(): 1 2 3 5 8 13 21 34

BF! XHRMEMN! BAMARELERRNE. — BT, -BEATHERBENES, GRLR
BRI ERLAMR.

Pass by Reference i5 &

reference BHUE /MR GHRZEAN —~PRHESHMN AR, REERH LKA reference £
BEA & ¥ 5, ERAE T —/ reference:
int ival = 1024; /7 X§, MK int
int *pi = &ival: // pointer (#4) , #HA—1 int XH§
int &rval = ival: // reference (#L&) , {£F—1 int Wg
HRIXALE:
int jval = 4096;
rval = jval;
B, SR jval BES rval FIRRONE (WRE ival) . ROIK®KS rval HARE jval,
Bl Cr+ RRFRATBE reference FIARMKR, EMNBDFN—TL. YRIE:

pi = &rval;

i, RAAERRE ival (BN rval FRRZHR) WHIWRES pi. RIIEKRS pi M rval.
HE, ERZ: @X reference MFERIEMRER “reference FIREZMEL” Fi oM~ BT
Z. HBAILA reference f hmBS KA, IR L.

E | swap{) R valz BELS vall:

void swap( int &vall, int &val2 }
{

7/ ERSRMESHTRE

int temp = vall;

vall = val2;

val2 = temp;
1

f, MREH veclix] RHE veclix]

swap{ vec(ix], vec[jx] }:

WHER val2 FERzY, F&ER va1n FiXEZY.
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FIHHHR, % swap() WK temp EWMHEL val2 &, KBEE vecrix) WEERMERT

vec[jx] -

HEAMLL by reference FRIFBM R LMARS Y, MREFHARLHBE D —H—EHIWE
XRERAE . RBPR BN RETHEMRE, BRYTREANN RETE RN,

WEHABIA reference WM Z &, FEBLLEEMFEANNRETER. XM EARN
BE, EARGRNEMNEOF TR, FRXAHMNE, BFLEEREST.

W2BAEHN reference METTHHE, HTHREESKENKRYANE. X MBhHHERERR
RELZEE, AAMEFMEATRBBNEET.

FEAPF, AEREBITHERRK vector DEEFREA display() 29, XEEFELRA
HAT BRI, vector HATE TERMSEEH. XHALERBIR. BRAMBEEAA vector B
¥bt, EESER. W vector BT EH N reference, & HABXAHM:

void display!( const vector<ints> &vec )
{
for { int ix = Q3 1ix < vec.size{): ++ix }
{
cout << vec[ix] << ' °
cout << endl;
}
¥

FAVERR T ~1- reference to const vector, HARKZFHFLED) vector IHE. DT const

HREERHR. EME const ALILFEBFMATR, RO HTARESR vector, HH
ERAEGRE, MARNTEERRZ PR E#HITER.

IERTEE, ®TLAE vector Bl pointer A &8, XFLL reference 53 MM AME. &
RN SN, MARENANENEDGH. ¥ —WERET reference ! pointer A ARARR. #R:

void display( const vector<int> *vec )
{

if (! vec ) {
cout << “"display(): the vecteor pointer is 0in";
return;

}

for { int ix = 0; ix < vec-»size{); ++ix }

cout << {(*vec) {ix] «< ' !

cout << endl:
}

int mainf{)
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int 1af{ 8 1 = { 8, 32, 3, 13, 1, 21, 5, 2 };:
vector<int> vec( ia, ia+8 i:

cout << "vector before sort:
display!( &vec ): // Attt

oo,
}

pointer S ¥F reference ZW _HZ M EEEMNERE, pointer W (RAEA) #HHRA K
PRXR. BRI/ pointer B, —FERBEHMENENR 0. 2T reference N LELKNRFEAN
£, FFUARZIMEEE.

— ki, BREGRFEERBNITRSHME, HBH— TN fivon_elem() HFE:

bool fibon_elem( int pos, int &elem ):

BURBLEABRABRAE, FEEBEEFR. FUNHEERENEE class objects ZH.

H A ZE] (scope) XAETEIHE (extent)

BT --AMRSERES GRE. B smtic, W 24 T) 24, BEAEXWHE, REGTER
W26, R XETE R E (local object) HHILER, &SHPITHER. BIERE, &
R TR (HERN—SHRXER) 2 L. RPMREERTXREKEP. YERBITE
B, SRFRENABZELEFE. TREVHNKTFEFE. RS, MBEARFENHRETT
hH#RfE, RRARE K I BB, fivon_seq() H Fibonacci B GCEB B HAFEE)LL vector
RME:

vector<int> fibon_seg( inkt size )

{

if { size «= 0 || size » 1024 )
{
cerr << "Warning: fibon_seg{): "
<< size << " not supported -- resetting to 8\n";
gize = 8;

}

vector<int> elems{ size }:
for { int ix = 0:; ix < size: ++ix )
if ( ix == 0 1| ix ==1 )}
elems!{ ix ] = 1:
else elems|[ ix ] = elems{ix-1] + elems[ix-2]:

return elems:
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AL pointer B reference XM elems iRE, ¥AILEH, HN elems & fibon_seql) Hh
FRENCAEHFE. BRE elens DHFEFABHE, EASFEEMBE: FAEENTIRMTER
MEBR, SEREZIMERTES.

AN REBRRE, HEEHFR MR (storage duration) BEFEM (extent) . MK fibon_seq()
PITEE, HLH clens KEAHE, Y tibon_seq) RTELMLUBHK. RNFHNEEER
TEVEE (local extent) . BEEH (W EHFM size) WEAFHIMNE.

MBEBRFNNEFEXBEHRNIEZNRY scope (AHFFME) . KITE size M elems &
fibon_seq() HHAHE local scope. HRFENXRNEF local scope (FHFMAFER) , HE
FRTE local scope 2 SMERATHL.

MR MBARKLSEE, NAHHIER file scope. M RIMEMA file scope, MMNEFHEE
A EMRE R AT . file scope MM RIRE&FTIBAY static scope, HiFFMEMAFE nainy F
WHTZHECERERT, L-AFEZRTERALE.

PRBIFIMOX R, WREXE file scope ZW, LEWTHMLS 0. AUREMEEXLT local
scope ZW, FRARRIERFF RIEEHAME, BURSBIHL.

NENFEH

Rif local scope B file extent, M RIIME. HEHARLKEHER. E-HTHEAERARKRN
dynamic extent {FEHE) . BNFROEFHNEDEE (free store) B K, AREHEN heap
memory (W) . KRAFLAREFABTEE, ENEREEE new BEAARERN, MER
BREH delete HERTR.- '

new BRXHERUMT:
new Type:

WA Type FAMEBARER G, WATLERFMNEY class A, new FEANFTEM:
new Type( initial_value )
Bign:
int *pi;
pi = new int;
BREH heap MEH —~PMHEE int ML, BHEBLRES pi. RAEET,. B heap BE
TERMXT R, FRELHRL. new BEXRM B —FEXAFRMNEEME, WM.

pl = new int( 1024 );:

2 KB Cr+ BFFHT “LUSEHFZEE class object” , BLBIIBIELRF, I B reference BK.
MREEH —# T RITINAY name retum value (NRV) B{E{0EIE, {#8% [LIPPMAN9S} 14.8 ¥.
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F#E%H heap L —MREN ine MR, BRAMERES pi, {B5X M5 8 R (E S8
Wik 1024,

INREM heap PRERL, WURXAE:
int *pia = new int[ 24 ]:
FABRERLSM heap FEBR—HEH, BH 24 MEH. pia SHEVHBHIBELE - TTR
gttt WEPHEITRERSVEL. Cr BERMEMIERILRIBLIA heap REBAN
Fr AR TERENE.

M heap METIRMMNS, HMAHNAA dynamic extent, BN EMNBENRTHEL new RBX
MERL, HETLRREERE. HBL delete RERXMUBHNIE. THY delece REXRR
B opi BTREIRT &

delete pi:

MBEEMGREPNFAENSR, BHERAEHMN delere AR ZA. ME-IZEHTHRE
B
delete [] pias
HE, EFREE v 2HEE:
if{ pi t= 0 ) // BB —REFBSERMNRE
delete pi:
RFROEHHFITRSE . MEHENEMER, BFRAREMER delete RER, W heap AL
TR RRAE RSB R, D momory leak (RERM) . BEAERFISBEUEFLTE
B4 ERERADARERE. SLEHERELER, B&RBPIIETRE memory leak A4 .

2.3 %{ﬁ%ﬁ%@ﬁ{ﬁ {Default Parameter Values)

ARNUTRIEFEFD, B THAESE BTN oril, ROFILBABMLARREN REIHBE
BHER ofil. REEBNMEBLLILFSRBBAUEIX MK, RAER, EE fie scope P
EX ofil. RE—TARZXMAHZES).

—RURFESENE, LU SHER EYRRANEET R, L ERENKELT file scope”
FiEY., BhH2— 2, REONEEREBUEXT file scope WHMR, HILBELEREHRIHE
HEHA, BEREUER—RNAUBETREIRRNEBMES, WOATHREXT file scope P
AL R NETESR.

ILREE, WMWiK bubble_sort () BENNBK, ABEEERMEET filescope WL ofil
B o «
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void bubble_sort{ vector<int> &vec, ofstream &ofil )
{
for ( int ix = 0; ix < vec.size(});: ++ix )
for ( int jx = ix+1l; Jx < vec.size{): ++3ix }
if { vecl ix ) » vec[ jx ] )
{
ofil << "about to call swap! ix: " << ix
<< " jx: " << §x << “"\tswapping: "
<< vec[ix) << " with " << vec[ jx ] << endl:

swap( vec[ix], vec{jx], ofil };
}
}

BRAFERIBUEBRIFET filescope HZ ofil #EH, BERMBMHERTIFSUBESA
AEREE. BE, SRIEA bubble_sort() iﬁﬂ@f%A*’f“ ofstream X%, MEARAFXEX
RRAFEENEL. 5%, Y-UBLTHHRE, BRAALEEDZEHFEA.

RAFERF FERLHEW L AN sweam, AR BHEHEFREXAE. RUWETRN
AEFEXEFR, EERIMIISFELRLERAFANA/TUFEXEFRFEEBELBRL X
. ERITREFR?

Cr RFRMAFHLUIHI SRR ERAE. FRZH, BITRH ofstrean MIEHSBH,
FHEHBKUEN o

void bubble_sort{ vector<int> &vec, ofstream *ofil = 0 )
{
for | int ix = 0; ix < vec.size{): ++ix }
for ¢ int jx = ix+1; j® < vec.size{): ++3Jx )
if { vec[ ix ] » vec[ ix ] )
{
if ( ofil 1= 0 }
{*ofil) << "about to call swap! ix: * << ix
<< " Jjx: " << jx << “"\tewapping:
<< vec[ix) << " with * << vec[ jx ] << endl:

swap{ vec[ix], vec[jx], ofil }:
}
1

534‘ bubble_sort () ﬁK%:g&ﬁ ﬂﬁ )b ofstream 2‘1‘* H‘J - ’i\ pointer ifﬁflt - 4"
reference. AT LA BB NAE, imuﬁﬁi&ﬁﬁﬂﬁ 0, BARFFFEREN ofstream Jf$ . reference
AFF pointer, TEHEN 0. EHIE, reference —ERMIREAHE.

ATEAHENEES, SAPUR 28RN oubble_sort U, FEFEEMBARKFE. MR
FRNTAE 28, HEED ofstream W, WAXTHEBERXSEMIAFE:
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int main{)

{
int iaf 8 ) = { 8, 32, 3, 13, 1, 21, 5, 2 }:
vector<int> vec{ ia, ia+B8 }:

// ATFREFA bubble_sort( vec, 0 ); —f&
/7 REPEEMRRER

bubble_sort( vec ):

display( vec }:

17 ok: RBEESFLEELME
ofstream ofil( "data.txt" }:
bubble _sort( vec, &ofil ):
display( vec, ofil );

}

display() WRHAEAM S —FE. BBERNL, cdisplay) RABHEMBERRLT
cout « —RIHETHILE cour YRREF, BRANRAFTRESFERE—MRRME N, Mg
XtF. RIVLFBBHE main ZPRMEHAFHEAFTR. BRZERRIL cour BIRINK
ostream ﬁﬁ

void display( const vecter<int> &vec, ostream &0s = cout }

{
for ( int ix = 0: ix < vec.size(}; ++ix )
os << vec[ix] << ' !
08 << endl;

}

XTRUSBENRYE, AWMAFEEROMAN. B—IUR, RIMEPHRI (resolve) Wtk
BREUFHET. WRBMOIEANSBRETRUE, BAX I EREMNFTALERLHHLALE
IWBHEAFT. TEXHLRIESE:

1/ iR BN vec REMIME

void display( ostream &os = cout, const vector<int> §vec );

BIAAME, RUERBSRHEE K, TUERKMBAL, A UESRE XL, RGBS
B BEE. WA, RITEZEMLESSHNRIAERE?

B, ERAHSBERTLXN, SMARARERNIHE, B3 AMNNLTE. FiE
W, BATZELLE A cstalib k30, ERITERA exit) RERFED. BROZVEYRETEY
R, X RBAF—K, YRINEESERLRNE, 28 T8E Uink) DRNOESSX.
BHEAR, AXBETAHREHFREFHTRE (visibility) . 29 FHTFLLHEERRNITE.
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ATEREARLE, RIRSHRAERTRRAAL, miEE . Bk, aisplay() KA
B BRI

77 KB, HRETSERIME
7 AERFIFFH XN NumericSeq.h

void display({ const vector<int»&, ostream&=cout );

1/ BFE& A EBRSTH,
/1 ETEREXL, HRFHELSHORUE

#include "NumericSeq.h"

void display({ const vector<int> &vec, ostream &0s )
{
for { int ix = 0; ix < vec.size{}: ++ix }
05 << vec[-ix] <<
os << endl:

2.4 ﬁfﬁ%%ﬁﬁ'ﬁﬁ% {Local Static Objects)

22 FH fivon_seq() BMMTWRBWAMIT, EiF A Fibonacci ¥F GLEMH b MAF )
FLA— vector H#HEHKNTRE, REEH. ZELMT - BRLENTX.

BXERMNEHE /47 Fibonacci KM vector. HEHDPWTRERSETN. M
fibon seq(} MIRXFABAIT-KiIFAZE, ¥ -2NEWHRERAESHNTEREKERD. HHLL
TFX fibon_seq(} HFTHI 3 WRA:

fibon_seq{ 24 }:
fibon_seq{ & };
fibon_seq({ 18 };

B-RRAAECHELE R, S=RBEANSEIRNE. HNESNKBABELYE 2 4%
®, MBNAFRIBSREANMTEL RN CEEFEHER, FAEENRBAATRITEGIERE
BEHTE #5432 P LRM. XENFBIR?

EEBPIHYFEEHEE (local) vector MEHL/EMR LRRE. EXNRBHELESKEA
EBETHEY, HFERBRTHRAMBEFE. IR vector MRE LT file scope 2F, XAFE
B. B4y, NTVERYEELBEFFBERHENEEXT filescope K, XEHE-FHER. BEHX, file
scope MR ETTEA AR EMAIM ML, SETEIERE.
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A B8 5B — T REERE R RHHENR (local static object) . #IHM:

const vector<int>*
fibon_seqg{ int size )

{
static vector< int > elems:

/1 RERETTEERT I

return &elems;
}

HAIH) elems BEXA fibon_seq() FHIRFBREXE. IAFKREMHLR? MRPIEERE
HERFNR, BERSMKLNNTESE, EERREEEAEEFR, KREETE. clens
KA ARERUAMT BT fibon_seq() BREBWHARNRBER LHEHEY XOHEE 48

ERMATLRLEHN elens HIHbHIEEFFFE .

REBEMRERMTUEN -2F Fibonacci MHH vector. FA fivon_seq() B, K
MNABEHERLERERA elens HTTCRA. DTFRE—MATREMNKILA:

const vector<int>*
fibhon_seqg{ int size }

{

const int max_cize = 1024
static vector< int > elems:

if { size <= 0 || size > max_size ){
cerr << "fibon _seg(): oops: invalid size:
<< size << ¥ -- can't fulfill request.\n":
return 0;

}

/TR size BFR/TF elems.size(},
/I RARLEEFRHET. ..
for { int ix = elems.size{); ix < size; ++ix }{

if {ix == 0 || ix == 1)

elems.push_back{ 1 );

else elems.push_back( elems[ix~-1)+elems[ix-2] };
}
return &elems:

3

SEATRATE R 3GIH vector, HAEMEENEE, FLARBCBLCHENTR. EIHA
B fivon seq() AEEAHNMBELKARE vector. R¥F clems FLN—ITH vector, 4
BIRBELRHTE. push_back() SHHMERT vector BAM. vector class REFHNESHER
NH. REEB=F1HE vector RIFHERERTREBNHEY.
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25 FHE—/ inline R

55

2.5 7HH— inline BE¥X

B4 —TF, fibon_elem() #&[E|—4 Fibonacci MFITK, XKMUBH A . ABRVINRE T,
BREM, ERQEF - —HES - RFIR, HIAPFREHCES L. EhakB Ar g

ENNERETRHE. RMNTLMEENTESBIML R, PORTER.

bool is_size_ok{ int size )
{
const int max_size = 1024;
if ( size <= 0 || size » max_size )
{
cerr << "Qops: requested size 1s not supported : *
<< 5ize << " -- can't fulfill request.\n":
return false:
}
return true;
!

// W8 Fibonacci BAIFH size MR,
/7 FREAFEHEZETKOBFIEHM L
const vector<int>*
fibon_seq( int size )
{
const int max_size = 1024:
static vector< int > elems;

if { ' is_size ok{ size )}
return 0;

for { int ix = elems.size(): 1ix < size: ++ix ) {
if { ix == 0 || ix == 1)

elems.push_back{ 1 }:
else elems.push_back( elems[ix-l]l+elems[ix-2] }:
}
return &elems:

}

/7 BE Fibonacci EIIPH RN pos HILK

7/ (BT HZURAY 1. BEAE—-PTEETHER o 24
// MARFEEIHFZAE LR, FEH false

bool fibon_elem( int pos, int &elem |

{

const vector<int> *pseq = fibon_seq{ pos }:
if { ! pseq )
{ elem = 0: return false; 1}

elem = (*pseq)[ pos-1 ]:
return true:
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56 ¥2%¥ EHMIRMNRERE

BAEEUNENRREEWRBEERN is_size_ok(), BHITE Fibonacci HFIHRFHE L%
o] fibon_seq(), MU, fibon_elem() LB B, EEER. ﬁﬁ%&ﬁﬂ_’.ﬁluﬁﬁ
E R IR .

BE, EFMAMED, tivon_elent) AFMER— T BEEVRBFFIEE, NSLHFHH3 MR
¥ ARTENRER. XAAEESREER? XANANNEREE. NERERITRERSTSHEE,
RERf 3 MRBEFAES -1 & Crs BROED —MREDE, BRMXEEKSAY inline.

KBV inline, RRBERFFFESIZRAAAL, HEBYABTRF. BH—4 inline
PRI, 4% 9 AL KR IO T R S LA — ( RS B A B AR 2 . RERIEBEE ey, »
HGRETRILZABHEA fibon_elen() W, BKKRLER 3 PRIAEHAT.

REERRAE 1 EXRA inline, @RIMZEBKAEAN inline:

/7 ok: BIE fibon_elem() BT inline H%
inline bool fibon_elem( int pes, int &elem )

{ /* BEEXSERREEAR «/ )

BERBIEER inline, HEMHIFHRHN—FHER, HESEFTHUTIAER, BRREEH
S MRARET#AMA inline (MR R—FERTIRA R, BEH[STROUSTRUPY7) 7.1.1 % .

—BWE, REESFWY intine MEH, M fivon_elem() LAE is_size ok() —8E: EB/),
HFHEREA, TAERTEFRE L.

inline FBHE X EHBHETLIMP. ATHREFBLFECHBAGERMLURIF, FLUXA
MR E CRARARE. 2.9 WA FTEAKITE.

2.6 %'ﬁj\:iﬁ%ﬁ {Overloaded Functions)

B, BRBH—MEAMN display_nessage() BH, BAELILS M REATEEEREE
AR BRITAT A6 X4 R

bool is_size_ok( int size }
{
const int max_size = 1024:
const string msg{ "Requested size is net supported" }:

if { size <= 0 || size > max_size }{
display_message({ msg, size ):
return falise:

1

return true:
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2.6 WRUEEREH (Overloaded Functions) 57

F—-ENBRFCTLAAERBRKAER:

const string
greeting( "Hello. Welcome to Guess the Numeric Sequence" });

display_message{ greeting );

FHBEKkBRYFINF P TEM:

const string seq( "The two elements of the seguence are “ );
display message( seq, eleml, elem2 }:

WHMEL display_message() HWHMTT (newline) FHFBKL (1ab) FH.

display_message( '\n’' );
display_message{ '\t' ):

RMNBTTUEARALXMEERFARRA SRS display_message() W7 AL, A8
RSB AT BMES (function overloading) F1%.

BHE (parameter list) RAHF (MHRERSHUFRR, tTHELKKEFRA) ORI RE4
RE, WLAAHARGEYEEH. DTERERRNMEN 4 display nessage() BMHERA
B

void display message( char ch ):

vold display message{ const stringk ):

void display_message{ const string&, int J;
void display_message{ const string&, int, int ):

BEAREFMF, GoFRIEAMENZRAE - REE? ELBAMAERENTRSHAENE
TEHRHNSHHR, REAPHELH. IURRNTAGIEERENSRELTHATER
BHNBHRARNFE.

MFHTERBENE AEYIRX AW AAERAZHYER. UFTERFERNERE, &7
EHEHER.
/7 BiR: BXFE (MEEEENERG) LARR

ostream& display message{ char ch }:
bool display_message( char ch }:

At 2 BEENMAAREERERR? HBEEARITRETERERN-MALRSRA
EREROER. H, SERTEHE L TN SR RRER B0 EE A% B,
display message{ '\t' ); // BERE—1E

#H—HTARBARE TR BN RBEMUER, TLULERAAEERE XL, I
REFEBUH. RONEIETEBRRERFAH L.
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58 H2®  METTENRERAE

27 FEXIHMHEH Template Functions (#s&#)
BREEN—TRIFEREEM 3 1 aisplay_message() ¥, APAVLBETEEIA int.

double. string # 3 vectors:

void display_message({ const string&, const vector<int>& };
void display_message{ const string&, const vector<double>& ):
vold display_message{ const string&, const vector<string>& }:

FRE 3 MEEZE, RIEED, S00KN0 ARG, E—NENETE—S
5 B

vold display_message{ const string &msg, const vector<int> &vec )
{
cout << msg:
for ( int ix = 0; ix < vec.size{): ++ix )
cout << vec[ ix ] << * !

}

volid display_message! const string &msg, const vector«strings &vec )
{
cout << msg;
for ( int ix = 0; ix < vec.size(): ++ix )
cout << vec[ ix ] << '
cout << '\n';

}

vold display_message{ const string &, const vector<string>& ):

EMNBEAFBAGUIHERAEFAERERRNEE - EXFAERNLC AR WRRIIES
HEX—HRENE, MAREEFREFRABENSE, AFEHNE B /MEN, FBAEY
UETALIIR. FEHAN, FE-HNH, ERTIBLIERL - RBNATSHFERSRER
vector RIBIHESE (bind) &R. FTIR function template (FHBIAR) FIRAL T EEMLH.

function template #H EBEFEEHNFF (HHD) SHVHIGEHEBLR. &
display_message() #FH, HNFEH vector AIFTEMB HIRE N, TRRTLE L6
ARHAEUERMER (lemplate) . Fif, IBFATE, EIRIBR THEERABAGE.
ERHEERRA AP EMA—L MR ERA function template B TAERHRAL.

3 MABIBY osream WE=SY, FBHBZLEERY cour, BFEMIER—FE0E

void display_message( const string &, const vector<string=%&,
ostream& = cout J:
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2.7 % XA Template Functions (BUR&FHS) 59

function template PRI template FFif, HERBIHLBHMRES (< >) SEBXH—-IR
BTRER. ZEAFHURRBRITABEBRENHERN. SYHPHAXM R (template)
FEERE, MRAABARENVBIELS. ZERNLFFL L HAEBVENAE, ARKEE
BEBRRBHE KR TRREERT. Fin:

template <typename elemType>
void display_message( const string &msg,
const vector<elemType> &vac )
{
cout << msg;
for ( int ix = 0: ix < vec.size(); ++ix )
{
elenmType t = vec[ ix ]:
cout << t << '

}

Xidin) typename K, elemType £ display message() E&ﬁiﬁﬁ—’i‘ﬂﬁiﬂ?ﬁkﬁﬂﬂm{t
¥. elemType SEMEEAHR, RITMTLIER foovar & T ZAMEK. HTFEZXIMHTHEMN
HEEEBIEERBRZ vector FHITERS, BEHIR elentype ETF vector HAREEA.

A, REHE—-1SHR? SRKEA display message() I, nsg HRIBASHLE, =—
H#E—4 const reference to string object, FT LI A LB H S04 3. function template HIZ ¥
REEHHWLRINAR, —LERAHRNRG, B LREB R ENE L.

RMBEZITHE R function template T8? #1 AN LF R AL ERBAR AABM . BI0F, SR

K=p

vector< int > ivec:

string msg:

/o

display message{ msg, ivec };
B, SRIFBREH clenType BE (bind) X int BY], BEFE—B display message() BR¥IELK,
TRAB_LHMHEIBIER vector<int>. BEEARANRTNENHMIIRARBERT int. [l
HE, %E&NE:

vector< string > svec:

o

display message( msg, svec );
B, elenType QWHE (bind) N string BH, REFE 1 display message() B,
Tﬁﬂiﬁiﬁﬂtﬂﬁlﬁﬁﬂﬁﬂﬂ‘ﬂ vector<string>. ‘RE.IH:;EE.
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60 F2¥ HETEKNRENE

Function template R HBEIMALTE— K, RITTUESEFELBER, K elemType A
RIS AN BRI SIS AP A e X RE.

—BME, WREEAESEHIAFTA, BRITTHEER (overload) , HEMRERMHERE
A AR % R RANAEILRFRBN EEFRZE, (UK A B R IR 8, 7T Ll function
template XA EH.

H#R, function template [FIRTHATLLR ERAHK. XM T, IERITRBPA display_message ()
Rk, K —AHEZSBRIN vector, F—THB_2HBIH list—1ist £ C++ 4
RPN S — MR R, F=Ex A,

// function template BZHERE (overloaded)
template <typename elemType:
void display _message( const string &msg, const vector<elemType> &vec }:

template <typename elemType:>
void display_message( const string &msg, const list<elemType> &lt ):

28 @ﬁ*&%‘f‘ (Pointers to Functions) ‘%%Ekﬂ‘]ﬁﬁ

RINLFARB— A “KBT fivon_seq), ALLER vector RFH S HEF" WEK. #iEZ
—REXUT-BHEH.

const vector<int> *fibon_seq( int size ):
const vector<int> *lucas_seq( int size ):
const vector<int> *pell_seqg( int size }:
const vector<int> *triang seqg( int size };
const vector<int> *square_seg( int size );
const vec.tor<im:> *pent_seqg({ int size );

M4 fibon_elem() W7 MEEBITHLFEH A ARFIRE 6 M AR ERE? fibon_elem()
E X HF

bool fibon_elem{ int pos, int &elem )
{
const vector<int> *pseg = fibon_seqg{ pos }: /7 (R)

if { ! pseq )

{ elem = 0; return false: }

elem = (*pseq)[ pos-1 ):
return true:

}

# fibon_elm() BXXWF, W—HBIMENIS, MURA A). MBBRIITURERZ L
B, A AR L4 fibon_elem{} H{LIEET.
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2.8 BE¥dH4T (Pointers to Functions) 3R 8 A A9RH: 61

Frig st (pointer fo function) , HIERAMYE R, DHHEBI TR N2 B AE B H 258 R
BEE—EFANSBRABTN int, BAERTN const vector<int>+. M, BBILE RIS N
AW ~ BTEME, REXBEUTMERANR -1 156, 4R, BEBLHARTF—IL%F. &

PIRERA seqptr HT. MdE—#, BRIE—KEF, REIRETRER,
const vector<int>* *seq ptr{ int }: /! JVERXMT

BXHLFRBRIIFTEN . LRXITH seq ptr EX IR, BHIPAE -4 int XH,
BEHERR RS, X BN S B4, BEEM—1 const vector, HITLREHN int!
ATk seq_ptr WA —MEH, BNLZAL/NMESHAZHR LW

const vector<int>* {*seq_ptr)( int ):; // ok

BTE, seq_ptr WLUHA “"RAMPZEEEEXMRBHR" WEMN - EH. ZEREETY
AHEAWEATKFAEE. LRMNH fivon_elem) EHFL, FERTREIBEAN
seq _elem(}:

bool seq_elem{ int pos, int zelem,
const vector<int>* (*seq_ptr) {int))
{
// HH seq_ptr FIHMEHK

const vector<int> *pseq = seq_ptr( pos ):

if { ! pseqg )
{ elem = 0;: return false: }

elem = (*pseq)[ pos-1 ]:
return true;

HEBRE S RN BN, HIEAE AR - REHAAFE. BRREUTRF

const vector<int> *pseq = seq ptr( pos ):

SEEWA seq ptr HFMMEH. RNAMYE (REFXETR) EHIWNPWERED 4. EHEN
BER, SitH—BRRESE, RECRTANILARE.

if ( ! seq_ptr )
display_message( “"Internal Error: seq ptr is set to null!™ );

RMATLIAFREESME. WRYMES 0. FRFERME A RH:

const vector<int>* {(*seg ptr){ int ) = O;
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62 B2E METENRERE

WA AR BB YR RIS . FER, MARAERHBIER? X2 CH PR
ARERBET, AERFRBLHRT:

/7 ¥ pell_seq() WHIMMME seq ptr
seq ptr = pell_seq;

NRBRHFBRE - TERER, EERERLEPH seq ptr RIS FRNEARE (THE—
—HHRFIRRMEH) , HWAHBIR? SREEAEE, RONFRAARANRSIET. TEE
X—BoH, P BIEEt:

// seq_array R¥Hl, ARBERIEH

const vector<int>* (*seq_array([])({ int } = {
fibon_seqg, lucas_seq, pell_ seq,
triang seq, square_seq, pent_seq
}s -
seq_array BMFIYUEH 6 MREMHNOEE. $— ) TEILT fibon_seq(}, A FIF
lucas_seql), HULAHE. LR EHER A VIR, RITATLIZE while HFMER (iteration) &
BT seqg_ptr H{H:

int seq_index = 0:

while ( next_seq == true )

{
seq_ptr = seq array! ++seq index ]:
/o

}

IRRIVBEL B HAE ERB N H KL Pell 8FU, NUZBELIMR? IRRINSFIOLE “Pell ¥
ALREBRAB=EALEEL" . RAREENESE, BEBAHASH. FEBo AL -4
HERCILH W R RGATRTIBRIE, BI10:

enum ns_type {
ns_fibon, ns lucas, ns_pell,
ns_triang, ns_square, ns pent
}:

REA enum ZFR—PAFT LML, WEME ns_type. BIHES X HFTITHERT
(enumerated type) . K¥ESELRLESHKBRTER, XS REFIHERR (enumerator) .
BUNET, - 1EEARMEY 0, BETRNEMERABLAT 12 1. 1L ns_type A,
ns_fis fJ{HN 0, ns_lucas BN 1, ns_pell HIMHN 2, M35, ns_pent MR 5.

AT AR M R R A, AT XS B A2 R R A M AR B

seq ptr = seq_array{ ns_pell ];
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2.9 i&%%i'ﬁ“ (Header Files)

WM seq elemt) ZHl, SAXFRE, UERFAEECREE. WREH 5 MEFUHAR,
WHRHTT 5 KERRE. DT REAHE S P XAERHY seq_elen), RITERHEMEEF LI
R, FESMEFRELBRNAA Gnclude) XERBTFEH.

EARHRE IR, RO HREES BRI, MRXSHRIREEY N TERE,
EAREIRBAEHNT-—RBAF & ARHE NREEH.

hXHMYRE, IWELE n. FEBRFERS, ENRAVRE. REBMIOLIMGER
NumSeq.h, HAHFSEALEFXNFFREKFRRETHIHZ

// NumSeq.h

bool gseq elem( int pos=, int &elem ):
ceonst vector<int> *fibon_seq{ int size ):

const vector<int> *lucas_seq( int size };

const vector<int> *pell seq{ int size ):

const vector<int> *triang_seq{ int size };
const vector<int> *square_seg( int size )i
const vector<int> *pent_seq( int size }:

..

EHHEXRER 5. FIBRTLUEFEHEH. RITFEEENEXPALIE. ANFE
—PMEFHSMUSTHTERS S AL E.

TREX 67 MRANANGS: inline BBMMEL. HTHEBY R inline BEHHE, AES
BHSE, EEBERAEEN. XEFEFRIMLIE inline BRNEXRTLIHE, MARE
EHEEAFRE AR

# file scope P XAIXR, WRTREESIXAFR, REZHFHATLXHT. ARnRR
TREFEEFFAHEMIE, EXEMURAE. #49MF, R seqarray BEXT file scope,
BMNARSBELE Nunseq.h ARMEHFR. B, DITRHERZEERRAXDTLIER:

/1 BFRETSER

const int seq cnt = 6;
congt vector<int>* (*seqg_array[seqg_cnt]l}{ int }:

EHFARARIER, BATCSERIED seq array WEXMIEFES. RBHEH—#, — 4 WREE
EEFTHEN K. MEREX, BERREEN—#, LFETHEARAARIH. HEA LR
seq_array & XA EXRIA extern, EEERT —PHH:
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/7 OK: ATR—AFEH

extern const vector<int>* {*seq array(seq c¢cnt]){ int );

S, RTRESUL, XM “HRBFWRBIEIFP, BEBE CRERF AT 2.
B2, B2, MRANHEER, I 4 seq ont AHEMEXBIA extern WB?

REBR, XACEREE, HERER, ABREFRIMNEF-1TA.

LR EVFIR, const object B inline B —H, B “—WE XN FTRIF. const object Y
EXRB-HIXBZIMEATR. ZEFERMNTUESIEFAEIAFNLZL, RaSEIEM
R, OGFF: EETESER, WNAEEYN seq array A —14 const object FG? R, &
A, ER— “48M const object” TR, BEEHIHF AR const object. )

At ARNEEEHAME? BAARMAEFERERNOBAFH P FHXS const object,
FREHEREMEFHEHEA (constant expression) MiFA+ R REEBHEE) BMESHE
AE.

R EAE seqg _elem{) =0 seq array BRI, HEEME— KB AXE SR, A
B AR B 3K 30

#include "NumSeg.h"
void test_it{)
{
int elem = 0:
if { seq_elem( 1, elem } && elem == 1} // ...
}

A ABIMEARTISMERES (< >) # vumseq.h FHERW? THEMEIBHEYE: WF
FLXHREARIHREFAEHAETR-MEHRERT . ROIMEEHNZS. DRERRNY
PHBERT, RMNEFEARES. EAERENEEL, MRETHEAENFEN. RHEER
Rk, RIMELLRTE SH X AREE: MiFFEIHNN, 2AEXERIANESIHERFRT.
WOR M B R BN S, X EHA AR RS B TRAA S e, &
B &AM Z SO BT E R S B RIF IR IR

%3 22

Pentagonal FFIMRELRR po-n*3n-1)/2, HH&E 1,5, 12,22, 35 ETRE. LEX—
TR, HALRAK, BEENTRBARFEARN vector 2%, TERKEHRAFEE. #EAE
TEBEHARYE GEE: KKXWTHEIE overflow FIE) . ETRBEE N EY, MEEHTE
B vector MIFTATTE ——EIH . WERBHME_BHET 78, RREFT vector WAIEF
MEE. BEBE— main(), AR AT EH.
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%3 23
%3 2.2 &) Pentagonal WIRBEBRI WA B, KPZ—H inline, AXRRRTER
HEEAHE. MRNWMAE, MEMKRETEL, FRTEZ/IBH, ITEEMRETE.

%3] 24

B—-/MR¥. DRI E (local static) B vector 7% Pentagonal M¥F|TH. MWEBOEE—4
const 184, M@IZ vector. MR vector WA R/NMTHENTEEE, BY' X vector RER. &
THREZXAR - EHK, BX—ITUEEHEREZME LG TE. B, #5 nain) WX WA
.

B3 25 -

TH-TMEEN nax() B, ILEEZLUTSE: (@ FIBHE: 0) AMEEE © APE
K (d) —HBH vector; (e) —MEAY vector: () —MFRHE vector; (r) —TEHHA, M
B AMRASHX/NHERE: ) —MEAEEE, DR RREAXNNERE: ) —1F
HFRBA, UE- I BFEEX/MOERE. BE, 8BE nain() MKZBER.

#3 26
PA template B TR 2.5, HX main(y REEEENEK.
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3.1 IEMEARZH (The Arithmetic of Pointers) 67
12 B G A8 XU A%

Generic Programming

Standard Template Library (STL) ¥ EhRMAMHHE: —BAS (container) , A vector, list,
set, map ¥, F—FMEMARANBREILABEXEMNMIBZ MR (generic algorithm) , G fina(),

sort(),replace(), merge() %%

vector 1 list XM ARAITIENFEFIXE2E (sequential container) . JEFIX ALK
BT AK. BoALE-HARE - X BNEFAREZSS LT EHFRBMHEMR
(iterate) #4F. map Fl set XFFMBERBT XBEAXES (associative container) . EBEXKBWLL
URIMEIRERTHLRE.

BTl map JIR—XMXME keyivalue HE. key MTHET, value FRFRBRNEFHRBE LMY
#. P, BESTHNTREN mp Rin, REAFSEHRER key, T value SHIEESEEELEK.

BB set, HAMER key. RN ERTERNRS, INLTHERELEHFETRP. NE
RINEERY -ARFR, ARCFHATHE. HEPHIANE, RITTHLFEE - BPHEFR,
W the. an. bt HEEME. ERGENF, LEHARSIRZN, RITEEW excluded_wora X4
= set, MBXNFHERDP, RIMELRE, FHEIR: RZUELFMARSIE.

FRBZRIEE, RUTHLTRGTASRRNETS FABAETY. E&ﬁ&iﬁfuﬁ'ﬁmﬁ
H (generic) , BN EMMEMNEERENTEUEERL. B9 MF, ENATERYNRER inc.
double T string 2RTLX. ENFEFEMAAEN IR EM L (REFHE vector. list F amay) .

ZRAERET function template H A, B “ SRR MMM WHM. AR “S
FREX" R, BEREARERRS LHTRME. BRFRE, #H—X iterators (first,
last), WARMEHITERNITRXE. MR firse FT last, REFRERT firse HiET
t- Rﬂ% first K%:}; last, ﬁ?ﬁﬁ%-ﬁ%ﬁ;mﬂ: first BT?EJT:E%J:, #1& first 'ﬂf]’)&—‘/i"
BB, REFFEATYUNN firse FHETES L, MBERHFERT, EF cirst BT last HIE.
R iterator BT 2AKAER? KBRE! BTRNFHHANE, SAFREXKRE.
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68 BIW RREENE

3.1 TE%"E{] ﬁ*ﬁﬁ {The Arithmetic of Pointers)

BERNMETBUTIE. S -1 FHEBBE vecor, YUR—PEHE. MRUEFET
vector P, BRATLFURE - MEHHEMIEE, RZWEE 0, FABEHFE vector B, UATHEE
REIE-

int* find({ const vector<int> &vec, int value )
{
for { int ix = 0; ix < vec.size(); ++ix )
if { vec[ ix ] == value )
return &vec( ix 1;
return 0;

}

MHALX B2, HERNBERRINHTR. BTRRMNUKB—IFLES: Btk
A EFAALA DAL TR, AT AR TR AT B AR RZ R SIS X equality (%) BRE.
MRHEERET 27 W, SL4FEDE, IMEFEHXBEEERRIBEZRNE fina0 bl function
template WTEX2H:

template <typename elemType>
elemType* find{ const vector<elemType> &vec,
const elemType &value )

{

for ( int ix = 0; ix <« vec.size{); ++ix )

if ( vecl ix ] == value )
return &vec[ ix ];
return 0;

}

RS RE, HATEREEFGRIIMTR. T—MEF, ERRILZ T EBREN L
S vector 55 array FHHEER TR —URZHHN equality ERFAETEL. BRBRANNE
NE-TEREEHILREER (overload) , —HAIKLE vector, B—HALULE array.

MHFEARMNAFBUEAERTRBR. HEBFZERMNER, ARE-HEHK, #kl
R vector M array FITK. XW! ZEARHREFE.

BH-MEFECAREEMR, RESRESR RGN, ANTHERRARNTFREE. FHZF
ROV ETIRR: (1) ¥ aray KILEFA find(), MIEHE amay: (2) #H vector HITT
A £ind() MALERAK vector. HERET, AR REHREZHREROBTAEKIGE
.

HRULRIMFG aray $940B O, T4 BESERIEE amay BB Z THATLREA fina0
®?
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3.1 4 AR AREE (The Arithmetic of Pointers) 69

IREMNESTLARRNEERRBOEE, BLREBFETNFERY . RO PR ES
MR TR amay WTHEAER, DR aray WABKHEE, #TREKERS. YRET.:

int min{ int array[ 24 ) ) { ... }

B, min() GIFREBERZENAT 24 MIRE aray, FHUGEETREA. FLEXFMERE
RUH: armay HARQUEETAES -6, WERMNTLUERETR/NN amay 8 min) . BRERM
R~ BB, BEALXRE?

SMAYFLERY, ARHEBPREN, RAB-ITTEROBLELBEEE. UTH oing &
BAEPIRERE T

int min{ int *array ) { ... }

min{) ATEESEERE: 1, 32, 1024, &%. RYMBTELES ARR, HAXABERINLA L
ARIRFER amay EHLEN nino BH.

R aray AR, EROBUFEXN amay HITERBRE. BTRRNLMEEER
min(}, MXREMAHELN amay HERR. BEZ—&: HN—128, HXRT amy BEE. I
TEERHUETEN fina), FRAWT:

template <typename elemType>
elemType* find{ const elemType *array, int size,
const elemType &value )

MEZZMREA T, 7R amay BERERZ S, RIGILEHY “HE" .

template <typename elemType>
elemType* find{ const elemType *array, const elemType *sentinel,
const elemType &value };

RERERILABXBYBTER: aray ASBEFHENE T —RXHBRABR T RIKE—
b .

BAURTMSHENMREN finao BIMTEH. £ MREP. RN o FRFEREI I TE,
BERLBEEE size-1 XK. HARE-TRBE: BTHERE fing) B amay BRUHE -4
TEMEHEA, BNEZIMTETSEHERBTTROFRE? W, BARMDEDHHKE
B array HI5CHE, {E4LATDABK A subscript (T4R) BEA:

template <typename elemType>
elemType* find{ const elemType *array, int size,
const elemType &value )
{
if { ! array |{ =ize < 1 }
return 0;

for { int ix = 0; ix = gize: ++ix }
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70 IR PZRHERE

/7 BATATEATS $E6HHE L) subscript (T47) EREF
if { array[ ix 1 == value )
return &array| ix ];

return 0; // HRE array YHIDGEERE
}

B amay BB PILEWRBEEA tina0) B, BRNEFD, MATLLER subscript (F
) BEMER aray WEALE, RUWEE amay BMNE (MIERHTER) — 8. HT4AR?
AREE LB THRBERREE aray MiRMHHNEN ERSE, PAREANTENSL, RS20
BH#RA (dereference) DURETLEMA. HiN:

array[ 2 1;:

LB array BEEATK (FRIELE, R3H 0 FH) . THRXTABEES=1LEME:

*farray + 2)

MR array BB-—-TILREMLHN 1000, B4 array-2 £RHAAKIER? 1002 ZPEHE
BR, BARERERESR. 1002 REERRSEMNLAR: R array+2 FREHREHNEREZ
B. ERHERERT, 4 “HHFEZRNAN" HERRIFBTE.

BiE arvay TN TERIY int. array+2 & array MM EFH M ERTENK
N, FEALZEMN ine KER 4bytes, FAXMEHARZREHERELE 1008.

— BB RN, BATRY (dereference) EHplt, DRBRITEE. YBINBT array(2]
o, N EREEURESEERS BT,

PITR fina(y BB —MEBE, ATEIEHRETEMTENOTL. HTREKXIUL
array MBI TER, ROEFRNHFRERH, BEIHK array WERM 1. 5 TERBRHEFTEHY
¥, RIOLARFEH . CRE YR, BFRETORER array, KEBNRTEML, WRHLR
*array, &ﬁmﬁj—ugﬁ'

template <typename elemType>
elemType* find{ const elemType *array, int size,
const elemType &value )
{
if { ! array || size < 1 ) return 0;

// ++array &% array #EET—1TTX
for { int ix = 0; ix < size; ++ix, ++array }
// *array ESHME
if { *array == value )
return array;
return 0;
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3.1 EHHEARZH (The Arithmetic of Pointers) T

T—MEE, ROEABENMEERBASE size. HIRHHRMRNME. TARETLL
RITH amay FIFEBASHENRLBR:

template <typename elemType>
elemType* find{ const elemType *first,
const elemType *last, const elemType &value }

{
if ( ! first || ! last )
return 0;

/7% first AET last B, BIE value ®EF first HEMWTEELE,
/7 MRPIEWRE, FEE first, HAH first RN 1, ¢ EHEHAT-I X

for { ; first != last; ++first )
if { *firat == wvalue )
return first;

return 0;

}

LRRBERTRNAREIHFEFFTHE—: BRINCLRER rinay WELA, AR
RBATRMBINNT, ROWAUFBBATHE TR, BT, RIVXOTAM tinao B?

THRFREE ABEMTRNEHRRER.

int ia(8] = {1, 1, 2, 3, 5, B8, 13, 21 };
double dal6] = {( 1.5, 2.0, 2.5, 3.0, 3.5, 4.0 };
string sal4] = { "pooh", "piglet"”, “eeyore”, "tigger" };

int *pi = find( ia, ia+8, ia[3] }:
double *pd = find( da, da+6, dai3] );
string *ps = find{ sa, sa+4, sal3] ):;

BRIOEAB Al HRHBERE—TTRNT— it X45T? 21, FaMERN
BRI A TR R TARME, BEREE. WRBMRENAHS I XA T TR0
BT, BRTERETEMAE. HARE - TEN T M, BRFRIVTROERAR,
B R BATRIE R (TS AR -

NFEMFHERR - TEFR? XIMEFRU, R vector MILRERBH, HiE——HR
vector WG EE. BAHE, vector ) array 4HE, MEL - BELENEEHRTETE, FLUR
I LIE R aray —BRABTR, B-HARRR “BRBE/ATHBIE" BSREA find0.
{BR, ¥0id: vector TINAZH), array NFE. FHTEHi.

vector<string> svec;
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72 Fik ZRERRAE

EKT”¢§W~WH*#ﬁsumgﬁxmvwm-Tﬁﬂfmu)mﬁmﬁﬁ,mﬁswcﬁ
=, @oFE—-PRITHSER:

find{ &svec(D], &svec|svec.size()], search_value ):

HERRAOTEE, KWE svec AHE:
if( | avec.empty(} } // ... ok, HEVAA find() T

SREAFLRES, AP KESTRE. BERMSHE “BAB- P TRMNBL" O8ER
FNEM, B

template <typename elemType>
inline elemType* begin( const vector<elemType> &vec }
{ return vec.empty() ? C¢ : &vec[0]); }

HAMWEH ena() KIRE 0 R vector RETKNTF— ik, RAXHFIR, RINEFT
RN, BANEEENTR, @ fina MATEE vector Z L.

find{ begin{ svec }, end{ svec ), search_value };

RAMBBRTRNEFROES. RNEXAHE fina0, ABZ—H tind) @TRHLE
vector BE array. 2WRAHLZE, EIEX cind BITEIR.

FRFAGEHRET . REURIMER rina0 KR, SEREIRIFRBRPEFREN list
XK. BEEN, XXB—EE.

list HR—7HE. RAKR, list HLEU— AR EER (inked) : W (orward) 3
HARIWT 4 (next) LK, B (backward) 14 ARIIEE—4 (preceding) TR.

B, HEEANHARERATEAT lst, BB HRARERDHE LBRHH TRBIEMESE
FTEE, REABRHEESHNEH, NEXERDIZE, HART-ATE. TREN tinao M
KRZPRELNRE. FEHE, SRMNEEDRA list NTF—ITRN, XMERIHFEFBEL.

EREEMNEGL, FRASE—B rinao B, EXABHILE list MR, FTRERNES,
array. vector. list RIIE6HTTAKAARE, UEFLEU - LENEERRAR F -0 E.

E#mmﬁﬁ%ﬁ%.ﬁﬂﬂﬁ%.?ﬁ%ﬁ%ﬁ#ﬁﬁfi,Mﬁ&ﬁ%m%mm%k$ﬁﬁ.
FERFHIAE, RNARERES - fina) REREH list. FXE, BTEREZ S, find
AR E— SR ATERE.

WO RBHINER, EREBEHNTIZ LEA—EMSANE, BUCEFEAN 56 E
ERAE" TR, RONBEEHHAOLEEES THASEF, ILAAABERE R MEE. X1,
HHEEBRNAMBE—G rinao HE, EULUABGEEFEFBLOFFTIEX.
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3.2 7B lterators (3ZEUFEE) 73

3.2 T #& lterators (s migst)

RER, EM—F2M, X-RHSAIMNGEIR? 28, ROBE-A0L, wREAW
WRIZEAF (44, *, ==, 1=) —BNEEFN, FAWRMNRNZLEHFRO BB, &
TR LARIA Co+ BIZSHLBIREALE 0. T RBER I —4 iterator classes, iLRATALUER “M
REHEMIERE" RETRFORE. BAOMT, MR first M last AR lst B iterators, K
WMEIRHEXRE:

7/ first M last ®A iterator class objects
while { first != last }
{

cout << *first << '

++first;

}

EMIFRIT first F1 1asc Y54 —#. H—HEHETH dereference (1840, +) BHHYF.
inequality (A%, 1=) IBE . increment (G#M, ++ ) BEFFTIEM iterator classes WX inline &
Wb, X listiterator TH, HBWRHESTE list HIGEBIRB T —4TR, ¥ vector iterator i
., HEMEREHHAZE T -ITEANFTL, BELEHLN - - nEKA.

FENEARNTSRWINMAEIL iterator classes, HFMANEZHNEHFRBUTIARNE. £FR
{158 B W I It A5 iterators.

WG iterators W? FPMREFRBRUA - EH beginy) WBREHK, TEE-I
iterator, IEEF—PTE. B—NEN ena() WRAFERHLRE 4 iterator, HEIBE LR
T—fig. Bit. REWRAITE XL iterator HH, DITHMEX iterator HITRE (assign) . LE

{compare) . BI%E (incremenmt) . 14 (dereference) HAE:

for { iter = svec.begin{};
iter != svec.end(); ++iter )
cout << *iter << ' '

ERFERBINEE X iterator Z /i, IERIEE—T, SR EXHE CVIRBEER: (1) &
ME (ETER) HHY), IRMARREBMMER T —TK; (2) iterator SIEMTERY, XAHR
E iterator HRFBRLERIE H .

iterator M) A[EERE OB, ERM ERFAMERNERR2K, 55 iterator class:

/¢ iterator M—1TaEME XX
/7 WEE: X sTL MM

iterator< vector, strings iter;
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74 B3R ZREERME

LFFRFREERAY (ZOB—RBEWML) , FRUFARNRE. BRSETHER+4H
B, BR4YBRMNTHENUBEFEAHTA iterator class 25, KRSHFHES.
vector<string> svec;

1/ UFRIFERFERN iterator W/
// iter HFE— vector, FEMILEMIN string
// iter —FFH4IEN) svec HE—TTIH

vector<string>::iterator iter = svec.begin();:

WAL iter WEXA—4 iterator, IEM—1 vector, FERAERIIN string. H¥EERD
svec HE—PER. APHNG S :: FRIE iterator FRMTF string vector EXXARNBE
(nested) BG. MRHIRT HNE, HLHATHDH iterator class, YEFHE L. BWRNERH
B iterator MIBATE. EFMX const vector:

const vector<string> cs_vec;

?R{Hﬁﬁi const_iterator *ﬁfﬁﬁﬁﬁﬂf

vector<string>::const_iterator iter = cs_vec.begin();

const_iterator MIFRINER vector LK, ERANFEMEARLE.
FGE iterator BAIGEE, RIMOTURA—EEHVERATR.

cout << "string value of element: " << *iter;

FIFEE, MRZGEN iter WAKIN string LEMBUMBMIEITH, RIVTLUMA arrow
(Fi%k) BHAF:

cout << “{ " << iter=->size(} << " ): " << *iter << endl;

PATER display() EHEFBELERNESE. R iterator IAVFE LM AR subscript ( FiR)
ERAF
template <typename elemType>
vold display( const wvector<elemType> &vec, ostream 508 )
{

vector<elemType>::const_iterator iter = vec.begini};
vector<elemType>::const_iterator end it = vec.end(};

17 R vec BTN, iter EHT end_it,
// TE for BHARLEHAT
for ( ; iter != end_it; ++iter )
08 << *iter << ' ';
o5 << endl;
}

BERBEEFET tinan, LERNIHIWHEL. —H#H, KZ-NHAXHESN
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3.2 T lecators (FF 84T 75

iterators:

template <typename IteratorType, typename elemType >
IteratorType
find{ IteratorType first, IteratcrType last,
const elemType &value }
{
for { ; first != last; ++first )
if ( value == *first )
return first;

return last;
}

thERARERE, GO A8 SR find ) ELB array. vector AT list:
const int asize = B;

int ia[ asize ] = {1, 1, 2, 3, 5, 8, 13, 21 };

77 B oia B 8 XN 1list A vector HIWME
vector<int> ivec( la, ia+asize );
list<int> ilist( ia, iatasize );

int *pia = find{ ia, ia+asize, 1024 );
if ( pia != ia+asize )

1 BET L.

vector< int >::iterator it:
it = find( ivec.begin(), ivec.end(}, 1024 );
if ( it != ivec.end{) }

/7 BRT ..

list< int »::iterator iter;
iter = find{ ilist.begin(), ilist.end(}, 1024 };
if { iter != ilist.end({} )

st BET ...

BAM. RINME tindo ATEXRWEASE—TBIRMNENWHTBAKKESR. AEREE
AL, HESKIREN. BRKENREN.

find() RIXAABFATRBTRGTARINM equality %) EBXF. BRIEMCETME
SHEREXIBRAT, RORAPFEET equality ERFARNEN, XA find) HHEE
BART. T seiimeiait? M2 - FEREA -1 BEEY. RREFEE#AN equality iE
ER. S-S RERFTB function object (X —FMEBERY class) . RIS BWHERE I
{8kt function objects.

F-1TEEHMARF, REXEN cna MEACHEDRE. FHEEFERMAR
find if (), BEEZRIEH N function object, MARIMTERN equality BRF, KAARARE.
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BIE ZRRERE

BRAABE 60 MZRERE GFE. FLLEILE 75 1) . UTFIIE -#42. ZBFRURERE

PHEEERP, TR B TR

{38 (search algorithm) : find{(), count (), adjacent_£ind(), find_if(),count_if{),

binary_search(), find_first_of{).

HERF (sorting) BW ¥ (ordering) B ¥ : merge(), partial_sort(), partition{},

random_shuffle(), reverse(},rotate(), sort().

il (copy) . MBE (deletion) . ik (substitution) BE¥:: copy (), remove(), remove_if{},

replace(), replace_if(), swap(}, uniquef().
XA (relational) H%: equall). includes(). mismatch{).
4 (generation) EE‘E’I (mutation) B#:: £i11(), for_each!}, generate(},transform() .

ﬁ[ ﬁ ( numeric ) # ?ﬁ : accmulate(), adjacent_difference(), partial_sum{),

inner_ product({}.

#£4 (Set) H:: set_union(), set_difference(].

3.3 FrEAHNILERSE

THRFAFHE (DR string %) MIERE:

equality (==) # inequality (1=) BREH, &E true H faise.
assignment (=) BHN, HENTABEHL S -158.

empty () SERRLEMTEIEE crue, FWIRA false.
size() FRABBRAUNETHLERKE.

clear() MBRFTATLE.

PUT B R 4 B R S 14704

void comp{ vector<int> &vl, vector<int> &v2 }
{
/7 W4 vector BREHME
if { vl == v2 )
return;
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/7 A4 vector ZHEFRE 1R
if ( vi.empty{() || v2.empty() ) return;

/1 SBRMECHER R W, FmlEX

vector<int» t;

/7 BHKXH vector S ©

t = vl.size() > v2.size{) ? vl : vZ;
1o MR e L.

/7 MRt MTE, ik £ BEE. G t.empty () £EFE true,
// t.size() 238E 0

t.clear():

7.0 HE £, BEFER L.

FPMERBRY vegin) F end() WMABRK. D FEM iterator, HEBHBNE M TRAE
BE—TLEN TR,
® begin() KB —4 iterator, EMEHHE—-ITTTE.
® end() RF—4 iterator, M BFRMBE— T LENT—MIE.

HERMNEFRS EHAAERBELEBT begine MBT end. HREETBHEG
insert () MPEETE, UARRM erase() AUMBTE.

® insert() WE-BREMEEAMTEZHEATHRA.
® crase() FHERRANRY R — T R EE RN A B 0T KRR

insert{) M erase() WFTANNEREE WWF (sequental) HEBR, (associative) TMiH FF
AE. BEfIEFARERLENTH, BTT-3iti.

3.4 ﬁ)ﬁﬁEyIJit@# (Sequential Containers)

FERIR AR ARG —AHFAF. BRIMERANTE, HPEE—. B KHER, DER
E—ATK . vector F list 2R EBERFFIHER. vector Ll—REZNEFRFRTE. X vector
HTRENAFR (random access) PREBESE 5 Mok, FREE 17 MK, REERHAE 9
PAR—HERFE: vector AN BN TERBUFREHCHEMEEHE L. WRHETEEREL
BUR, MEMERE vector MRS, MERBE, HATHRUILRNENTRBLFEEH—
B, KREAAH. R, M vector AR — A TELMIEELERFRZHEK.
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78 38 PREERK

list REURMEES (double-linked, TIHEENAF) RFMENE, BT LIRATIHRGBRE.
list FHB TRIBAE 3 MEB: value. back 4 GERI—NILE) . from HE (EET—4
TR FE list BERARHETIORMZRIMBRRIE, FAELZCE, B list &5 RTEYEFE back
16EEH from 1BETROTT. BEIMBER list HATRMAFRRSE, HEAY. HOERKKERRE 5 4
X B 17 ATE. B o ALK, BB TFHPUFHETE. FHEEXEBAAFRR
T, YURMNEENENMEFRBES -AE0, RETHAFEXNRR.

vector LLBIEARAEP. AR AWB? BARNSEFSHILGERBN L. M,
fibon_elem() RMWAPEANMLR, MHAEBMLUES]. o, RNHIATENBREPHTER, H
BERTETER vector XE.

famHEEE A list BOAESE? RRMVBEMNATRBGTE, 52 KT R A HE 777
&, Wa, FUBRIAEA—IHEET, RTEFEHTHENTEDASN. THELT st LEEY.

BEMFHRNARRMIEN deque (I1E deck) . deque MIFTHA vector B AHIMI—HBLLE
BEANTFFHTR. H vector REME, deque W FRANFTENLHAMBIREREES. XM
ETA. MRRMNBEETRRWMTHITE, HFATKRMNBRERE, A deque FREME. &
BFEN queue ERELL deque SCHSTEHRE, BHEW, Dl deque 1ENIES, FHETE.

BURFFIARSE, EALATAMHXMOLIHE, BRRUT=#2—:

#include «<vector>»
#include <list>
¢include <degue>

EXFFIAERA R T A 5 #:
L PESHER.

list« string > slist;
vector< int > ivec;

2. FEREAMIES. SOTESURRAERSNAE GEBB, int M dowle REFIH
FHWARBG, HBAED 0) .

list< int =» ilist( 1024 §:
vector< string > svec{ 32 );

3. FEREXADNER. FREILEREDE:

vector< int > ivec{ 10, -1 J;
list< string > slist( 16, “unassigned® }:
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34 HEHAFFIRER (Sequential Containers) 79

4, Hot—3t iterators LK. XA iterators FRERR—BBENTEMN TEXH:
int ial 8 | =
(1, 1, 2, 3, 5, 8, 13, 21 };

vector< int » fib( ia, ia+B8 ):

5 RERTFHFT-ELFES. HARERAKOE, ENFEROMME.

list< string » slist; /1 EER
/7 B3R slist ...
list< string > slist2( slist }; // # slist ®H#S s1ist2

ARITHINRERE, RAHBRINEFRXBHTREMMBRE: push_back #
pop_back (). push_back() RERMKIWEH —~ITITE, pop_back) SMBERE—TITER. BHZ
5b, list #1 deque ({HAREHE vector) T4t push_front () UE pop_front {}. pop_pack() Fl
pop_front [} BRI MRFREHFALEREMBEHTEE. A, NEBRERENRTRNE, N
BER front(). MREERBRMTENME, MiZRA vack(). FTEHENF:

#include <deque>
deque<int: a_line;
int ival:
while { ¢in >> ival )
{
/7 W ival FEZE a_line MRS

a_line.push_back( ival };

/7 BE a_line BERTEME

int curr_value = a_line.front();
11 ... HTT - BE

/7 % a_line BRI ILE

& _line.pop_front(});

push_front {} # push_back() BERTEHRLNEHE (insertion) . BIERRTHAESE
A EHHRY insert ()4, BXH 4 AT

® iterator insert| iterator position, elemType value ) AH value BT position Z
. ESERE 1 ierator, HHWEEHHNTE. LTEFRBEE ival A ilisc W, 4
FHBIUT.

list<int> ilist;
/4 ... HF ilisc

list<int>::iterator it = ilist.begin();
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80 BIFE ZREBR%

while { it != ilist.end{) )
if ( *it >= ival }
{
ilist.insert( it, ival );
break: // KBMEF
}
it ++://4 note !!
if ( it == ilist.end() )
ilist.push back( ival );
® void insert( iterator position, int count, elemType value ) W% position ZRI%

6 count MR, RETKNERA valve . THEAMATF:

string sval{ "Part Two"™ );
list<string> slist;

/7 ... B slist ...

list<atring>::iterator
it = find( slist.begin(}, slist.end({), sval ):

slist.insert( it, 8, string{ "dummy™ ));:

® void insert{ iteratorl position, iterator2 first, iterator 2 last ) B[ {f position

Z R {first, last) Fﬁﬁm‘?l’ﬂ%’i‘fut

int iai[7) = {1, 1, 2, 3, 5, 55, 8% };
int ia2[4} = { 8, 13, 21, 34 };
list<int> elems( ial, ial+7 );

list<int>::iterator
it = find{ elems.begin(), elems.end({}, 55 }:

elems.insert{ it, ia2, ia2+4 };:

® iterator insert{ iterator position ) W% position ZRIHALE. KITRNVE YR
B JRE 5 38R 1A -

pop_front () # pop_back () BB T HHAMHEE: (erase) #E. S/ 5RE THAEANHKE
B eraseN$, BEIRFHEE.

® iteratorerase{iteratorposit) FIHBR posit FTEMIGE. #n, EXTEMENN slist,
BREBRAPE -1 “TEED stx” HTEK:

list<string>::iterator
it = find( slist.begin{), slist.end(), str ):

slist.erase( it ):
® iterator erase{ iterator first, iterator last ) A[PEB® [first, last) ERAMNTE.
I, EX AT XAY slist, BEHT “TREN sto” F "TREN sval” BT REMHT
AR
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35 MEHZRKE 81

list«<string>::iterator
first = slist.begin(},
last = slist.endl();

/7 itls HPELRGRE - ENRGTE

/1 it2: RFETLERRERE M HABRIEN T -4E
list<string»::iterator itl = find{ first, last, str );
list<string>::iterator ig2 = find( first, last, sval ):

slist.erase{ itl, it2 );

LREA erase(r BPGREE iterator, HiHMBEMBMBE— I LENT MR,

list HFARXHF iterator HMBEH. XWFER T LARITRES:
7 BR: list HAREH iterator MRBER

slist.erase( itl, itl+num_tries ):

T icl # ic2 fEA erase{) WEH.

35 HERHEERE
&ﬁﬁﬁﬁﬂﬁ&, E’ﬁ'ﬁﬁ%/\%}‘h‘i&‘} algorithm %iﬁ-

tinclude <algorithm>

EBATLL vector RFHEHF, MG I RNALNER. NRAENECEEETENZ P,
is_elem() HAKE true; BNLEE flase. TEN 4 HIAEHERIIRANSHB IR

L find() ATHEILHE (unordered) REPREFERHE. BIF0ES iterators [first, last) #5
H. MPERBESR, fina() £BE—4 iterator $5MIZEME, FNWRE —1 iterator A 1ast.

2. binary_search{) FATERF (sorned) BENET. MBREIAEE. HEE true; FUEM
false. binary_search() it finda{) WHAME. (FFE:. HN find() RT linear search, &
HE binary search %)

3. count ) BRENEAFHLEES.

4. search() WBEABRAEFTEEESTHY. ANAEHF (1,35729). MREHIFFF
(5,72}, W searchi) RBE —1 iterator, WM FFFIEHL. WRFFFARFE, HiEM—
A iterator ERIBHER.

B THRAIN vector M LUERINFFEMEHME, HE, vinary_searcht) BRITMERELE:
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#include <algorithm>
bool is_elem( vector<int> &vec, int elem )

{
77 MR elem X 34, ¥4 Fibonacci HEIIME o 1T ¥,

/1 MEAI vector (XFFHRT 6 MLK: 1,1,2,3,5,8, a4
/1 WIARERERD
/7 WA binary_search{) Z#l, A EELERTREYE vector

return binary_search{ vec.begin{}, vec.end(), elem );

EmERFE. WA binary_search() ZHl, LHWEBF P EREBRBRNTE. HALR,
elem MAERBFIZAH. FEZ—HEE clen MKFIRATRALLE. MR clen HEK, TA
R EEF, BEAHBATRERTRET clen.

HAFET BRI ARAR AT EE—ERAE nax_elenent (). H—it iterators
% max_element (), B2REZXAANKREXE. UTEREITEH is_elen():

¥include <algorithm>

// BIMFBE (forward declaration)
extern bool grow_vec( vector<int>&, int );

bool is_elem({ vector<ints» &vec, int elem )
{
int max_value = max_element{ vec.begin(), vec.end{} }:
if { max_value < elem }
return grow_vec({ vec, elem };

if { max_value == elem }
return true;

return binary_search{ vec.begin{), vec.end{), elem };
}

grow_vec() SREHEHTITE — — A vector, HBIMANBEATEETF clen. MEM
AB@&E—’:‘E#E%? elem, BEE true: BALGRME false.

HT RN vector TR FBHMET|, FUATFERNEH nax_element () HHEBXTEE: B
KIAERIE—EMT vector B vec.size()-1 B (BIFERTZW vector) :

int max_value = vec.empty(} ? 0 : vec[vec.size()-1];
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binary_search() B3R, KMTHRLABLLHTF (sorted) , BMKEMBFRAKE. NER
IABERBOHRF, oTREREEH—G:

vector<int> temp( vec.size(} };
copy( vec.begin{), vec.end(), temp.begin{} }:

nE, %Nﬁfﬁ%ﬁ’&ﬁﬁlﬁﬁﬁﬂi HigH binary_search(}:

gort( temp.begin(}, temp.end() };
return binary_search{ temp.begin(), temp.end(), elem };

copy () HEREM iterators, IRREEFIEE. B=4 iterator IHHEHITHHE M (LA,
AR HE-RE, BETRSHEREA. R “BHRE%" WaESSE, LUKESI %X
WL, BEFRMFE. WRABRMAREXGF, LG ARIEN inserter, A RHH (insertion)
BABIAR assignment f7%: 3.9 Wi BH L.

fi®B HH - MERREMIEAEH.

3.6 nflit —MEREE

THREMNGHFEE. APEF-TBE vecor, RATLDFURE — MEES vector, KTHEE
vector ZH/MT 10 MFTAHE. —THREGSRZRENRLE:

vector<int> less_than_10{ const vector<ints> &vec )
{
vectoreint> nvec;
for { int ix = 0; ix < vec.size{); ++ix )
if { vecl ix ] < 10 )
nvec.push_back{ vec[ ix ] };
return nvec;

}

MRAPERIAFAENT 11 IR, ROBBBY-MHER, EFRBHRLEREAL, ik
RARUEERT LRE, X

vector<int> less_than{ const vector<int>» &vec, int less_than_wval };

T-TEFRENE. BROLTAAFAAEERFERLERE, WXTF. NTFEE. WA EH
“HEBRMET BB

F—AMEE: UEHFARBAR less-than BHE. MAE=FSR prea, HERNE—1K
ﬁ%ﬁ.ﬁﬁﬁﬁﬁﬁ*gﬁ,ﬁ@ﬁ%lmﬂ-ﬁﬁ,mw;mﬂ]&%ﬁﬂ$ﬁﬁﬁ.ﬁﬁﬁﬁ
TR filter() ME:
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vector<int> filter( const vector<int> &vec,
int filter_wvalue,
bool (*pred}( int, int ));

WERPRAEREE, AHERR, RIIFREXTHEAESR filcer0 MER (relational)
;3.8

bool less_than{ int vl1, int v2 }
{ return vl < v2 ? true : false; }

bool greater_than{ int vl, int v2 }
{ return vl > v2 ? true : false; }

R titcer() B, APHFTHALREY, RACETEXNXRERRE. ¥—— MR
BE, JLRPLFURE vool, MHEBHEP UERFAIEH. UTER filcer() KEHFR:

vector<int> big_vec:

int value;

/7 ... K big_vec #l value

vector<int> 1t_10 = filter{ big_vec, value, less_than };

ETRBENIE, ERIWE filter():

vector<int> filter verl{ const vector<int> &vec,
int filter_value,
bool (*pred)({ int, int ))

vector<int> nvec;

for ( int ix = 0; ix < vec.size(); ++ix )
/7 VAR pred FFfERE
/7 H¥ vec[ix] M filter_value
if ( pred{ vec[ ix ], filter_value )]
nvec.push_back({ vec[ ix ] };

return nvec:
}
XA filcert) R for BHHEFENTE. BEURNUEHRE fina_if() XBEMR for
WHHEA. B fina_it REBTTENSL, REFSEFHENE—PLE—FE &4
WEHFAFAEENREIELZ . REE#ABHEEE?

UBMA“HEENET 10 B FHE. EREE tina0 EX 3 TS B iterators IR
AHENEE, FASBERNEZTIRNHE. UTEFABYF, count_occurs ) HH A
ARME-TRETHRUA ERRA™ TRT, REMESHE LET find0).
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int c¢ount_occurs{ const vector<int> &vec, int wval )
{
vector<int>::const_iterator iter = vec.begin(};
int occurs_count = 0;
while {({ iter = find( iter, vec.end(), val )) != vec.end{) )
{
++0CcCurg_count ;
++iter; // BWMT-—-4LE
}

return occurs_count;

}

EAFE while BEHRZHHE find() FBEEIRS iter. findt) BEE —4 iterator, HERITLE
A val LK. HREBERATAFSHEHFNTE, RER—-T2EFT vec.end(y # iterator.
—H iter '@rrﬁf? vec.end(), TBIFEI&IL.

while {EFHZHTLLEATESH, NRBRIBNEBREHRERT, RIFSEFNWLESEN icer
1. B vec WETHITK: {6,1084,10,7,10}, LTFEHE:
vector<int>::const_iterator iter = vec.begin{);
SW irer WEEM vector MIE—TX, HEN 6. fina() REEE —4 iterator, FME_TEK.
BRAM tina() ZBT, RIOTLHEE iter HEM 1. TR fina) BE iter IHEAB=ZTEN
METERBAMN. B5 finan) BE— iterator, FEAFEL TR KILEHE.

Function Objects

FEEHEH filter() PAEXHF rind it ZH, URTEREGERFENLSE LFNTE
function objects. FTi§ function objects, XK class FILHENIH, XK classes X function call i&
WS TESRERME, Wtb—k, A{# function object #724 AL — MR HOKMEA.

function object T HRAVEAT RELUML RMMLLE XA &Y. EXFIAMILRE? FEERT
B, BATALIS call IEFAH N inline, FTHEE "W EKEHRFARY" W H(HH M

FHBEFESEEX T —4 function objects, S HBARBHE (arithmetic) . XE (relational) .
BEEHE (logical) ZK¥E. LLTHIEPH cype FEXFRZANSESBAMER HE class K.

¢ & MEAXER: plus<type>, minus<type>, negate<types>, multiplies<type>,divides<types>,
modules<types>

® 6 4\%%. less<type>, less_equal<type>, greater<type>», greater_equal«type>,
egual_ to«type», not_equal to<type>

® 3 /I\ﬂﬁﬁ;: 53’5']2‘“173: E&, I, 1! lfiﬁ-ﬁ logical_and<type>, logical_or<type>,
logical not<type:=
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Al AL E B function objects, B B & AMRLTH:

#include <functional>

BT, BRAEIET, sort SEAKAITRNEATELY less-than ERT, HTKE
B, MAEIMEA greater_than function object, TR S LURM T A HFF:

sort{ wvec.begin(), vec.end(), greater<int>(} );

HARY:

greater<int>{)

&ic—MEZRY class template object, 5% sort ().

binary search() MIHHHINRESLT less-than EBHHFHEF. I TEHRIF vector, FEN
MEHREH/EEA function object, 1EH4 vector HEFFZ F:

binary_search( vec.begin(), vec.end(), elem, greater<int>() );

E, BUSIERSNELHFERBAR Fibonacei ¥|: SN CRAE SN, N SHRK.
HEINBIS A Pell BF------ S8 ¥z -REAEHNRYE transform(), HHEE plus<int> H)

multiplies<int>.

RIVBFES transform(y: (1) —3F iterators, FFAHKFERYTREE: 2) —1 iterator,
HEETRENATHRBEZE: (3) —4 iterator, HFHEGER (RRGENER) ARERER
R (4) —4 function object, REHRIPEEMETHHBBRE. LI FERE Pell FFIME Fibonacci
B Fk:

transform{ fib.begin{), fib.end(), // (1) KEBRNTEXLEHE
pell.begin(), /7 {2) B TRENATHEREAEL
fib plus_pell.begin{), // (3) FifEtLE (REMHEA) BREABRER
plus< int >{) ): /7 (4 BETHMHEEELNE

Function Object Adapters

ER K function objects H AR ARKTFF S find if() MR, ¥ HF, function object
less<type> MBI FEARME, WRE-MINTBE-AERER true. EHF, E4STER
DAL FEENBEETHRE. EEWET, RNIVBEUNBERE lesscrype> Hhl—4—
T (unary) BRF. XTEE “BRE-IBEHE (bind) TRAPAEENTE" TSR, X2—
X, less<type> ERW BN TERLX——SHAFPRENEELE. EHTLMIXEGE? 2H.
SRHERE FREEIR (LAY PTIE adapter (MOEEZS) (BRI,
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function object adapter £ Xf function object HFTHXMIE. il binder adapter (4R AIHEEA)
£%% function object WEMHAETE XS EHEHF L, # binary {ZJT) function object ¥4LJy unary (—
C) function object. X ERRIITMEM. HMERFERM THM A binder adapter: bindlst SHERE
HHEZE—REK, vindzna MIHHEARNEER REY. LTRBEUEN filter), #F
bind2nd adapter:

vector<int> filter( const vector<int> &vec,
int val, less<int> &lt }
{
vector<int> nvec:
vector<ints>::const_iterator iter = vec.begin{);

// bind2nd{ less<int>, val };
/7 248 val HET less<int> ME-ASRSG L.
/7 TR, less<int> SWEFPLTERERM val iR,

while ({ iter =
find_if( iter, vec.endf{},
pind2nd{ 1lt, wval })} != vec.end(} }

/7 B% iter 1= vec.end(),
// iter @EEMENNT val HATLE
nvec.push_back{ *iter );
iter++;

}

return nvec;

BETRIMTEG filter() 5 vector TEBIIMMKLEE, AR filter(y 5 vector HAFN
RIRAR LR, DM filrer) EANZREUR? X T EREHTEBSIE MK, BITH filcer()
W% function template, FHFTRBMEBIMA template BIFEAHR. X T HREHASEBENHKE,
FKAMfEA— iterators [first, last], HEBHEZFEME - iterator, ALIEENTLFBA
frE. MTEEFNIHAE: '

template <typename Inputlterator, typename QutputlIterator,

typename ElemType, typename Comp>
OQutputIterator
filrer{ InputIterator first, InputIterator last,

QutputIterator at, const ElemType &val, Comp pred )
{
while ({ first =
find_if({ first, last,
bind2nd{ pred, wval }}} != last )
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BIE ZRHERNE

1/ REETIRIE

cout << "found wvalue: ™ << *first << endl;

// BIT assign HE, RESRA iterators Rl

*at++ = *first++;

}
return at;

FAERER EEMPAAR cidtter() 7 iERE—B/NEREF, WRAEE armay F vector & 1K

BH. BONERFAMEFFONOLE: Kbz —FHISETE (fler) BTK, B—RXEMT
EERLE. BRINSFEENERSHEMRF. 3.9 FHI-MRETE: BRFAFEL insert iterator
adapter.

int main{)
{
const int elem size = 8:

int ial elem_size ] = { 12, 8, 43, 0, 6, 21, 3, 7 };
vector<int> ivec( ia, iatelem size };

/7 TEEARER AR RLBGR
int ia2{ elem size ]:
vector<int> ivec2( elem size );

cout << "filtering integer array for values less than 8\n";
filter{ ia, ia+elem size, ia2, elem size, less<int>{() ):

cout << "filtering integer vector for values greater than 8\n";
filter( ivec.begin{), ivec.end(}), ivec2.begin{),
elem_size, greater<int>() );
}

WEFHRITE, BFEEUTRESRE:

filtering integer array for values less than 8
found value: 0
found walue: 6
found value: 3
found value: 7

filtering integer vector for values greater than 8
found value: 12
found value: 43
found wvalue: 21

7 —Fh adaptor REFIHAY negator, E£i¥% function object BIEHI{E . not1 T 3$% unary function
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object RIR{HME, not2 ATi¥% binary function object MIEVE. BT, ERHUFAAXTHET 10
BT R. BATATLLH function object less<int>{) §NEHELRMLLTS.

while (( iter =
find_1if{ iter, vec.end(),
notl{ bind2nd( less<int>, 10 }}}}
l= vec.end() )

FIENBEEEASRA - . RITOTURKEHE N X, ~BEEACKRENTERE, #
HHlETR, DR T RENFATE. R LIFRREE, AHAFLE M.

F-HRAFRAMT LR, B vector #F, B find if) RHBE-MRTHESEMNTE
R, REFNBREURZEE vector KEMHATE. BHRMNELTE vector HBIZE LBITHERY,
BARP A EAEERNBCE vector. IFERXMEEHN non-template B4

vector<int> sub_vec{ const vector<int> &vec, int wval }
{

vector<int> local_vec{ vec );

sort( local_vec.begin(), local_vec.end{) ):

vector<int»::iterator iter =
find_if{ local_vec.begin(},
local_vec.end({(),
bind2nd({ greater<int>(), val }};

local_vec.erase({ iter, local_vec.end{) }:
return local_vec;

W, XF—TRERL. WRELIHERCN, THEEFRENE, HEET-EBEMAED.
WMREEL—THF, WK filcer ) WEEW sub_vect) HA—1 template function, B4 F
EHEIEH. NEREEE LT AEH—OHEgHE.

—FHRET —TEK, UL vector WAT 10 MHIAXK. RUEHI TR, ¥F
L3N

BTRBEIEHM E—TMESK, iLAFABLUEEENEE, LA vector PHTRMLE.
Bk, BXME-THEHK: — A ERBEE, iILAFBUBEREFA.

G, R|3IA function object MHEE, FERAVBLIBTRAT AEHRE, M ib REg4 ML
BEEH. RUFAEUEERQMHE THRERFERMEN function objects. FEPUIE L4&RE MR
EHC# function objects.
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Bin, RYSEHLL fonction template MHREFHLH. HTXHBHER, REA—F iterators,
PRt —HITEEE: ATERSHLEES, BRETRNHSHL, WEREATIES LR ‘i
BIE" S84, LUEBIRFRXFFRBIES T function object FRIH ..

B, RIMBBNMTRB TR, BMEERELX, TAERRAEX. B, RS
ZHEVIH BB - MERAET.

3.7 MEF Map

map BEXHN—F (pair) ME, KT key BERANFHE, HREINAE, 5180
R value. FHER map W—PAMKE. MAERT A EYN XERENFER G IRBOMES
MRy, WAL — 6 map, #F stringkey Hl int value (MERALT, FHEHAEARY)

#include <map>
#include <string>
map<string, int> words;

WA keylvalue HBRREFAR:

words[ “vermeer” ] = 1;

WAV RENE, RITTLURALUTFHR:

string tword;
while ( cin »> tword )
words [tword] ++:

Heppyzaia:

words [tword]

LB tword HNRK value. R tworda R&E map W, EFSHLBEEA map W, HHEBH
W 0. MEHAK increment EAFSHHARD 1.

PUTH for WASITEHNHFTALAFRALTRE:

map<string, int>::iterator it = words.begin(};

for { ; it != words.end{); ++it )
cout << "key: " << it->first
<< "value: " << it->second << endl;

map XA —TEH first K member, N TF key, I TERLFERE. BE—IT X
A second B member, MM TF value, EHZPEREFHL K.

KEW map REBHFEKN key, HIFFE. BERGHERRIE tey HRFIEA:
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int count = 0;
if ( !{ count = words{ "vermeer" ] })
// vermeer HAHTF words map A

BRHERENRGE, NWRBRITARESI MBS key HAEET map W, WES key SHB
MAJMP¢,WﬁmﬁﬂwmeﬁﬁﬁﬁﬁﬁﬂHMHKQ-M@,ﬁ&'mmﬁm'xﬁwww
map H, FREBIFTXSHERA map P9, TH value ¥R 0.

B map BERAA map B find() B (RAEMZRESE rind) WEBT) . &MNK
key f§A fina() #HHE2Z:

words.find{ "vermeer" };

MR key ERTHSP, £ina() LBE—~4 iterator, 18 keyivalue BRI — 4 pair (i%#:
pair class EVERFEN ) . KZWEE end():
int count = 0; .

map<string, int>::iterator it:

it = words.find( "vermeer" );
if { it !'= words.end{) }
count = it-»second;

F=F map FRHEREHA map K coune () BB . count ) LEEEETAEE map HHI K.

int count = 0;
string search_word( "vermeer" );

if ( words.count({ search_word )) // ok, Bf#E
count = words|[ search_word ];

A=A key HE map WRERSE 5. WRRNBECRSOHRN ey 6, RLTE
A multimap. FHEIHFARFE multimap. F2/ [LIPPMANOSI 6.15 %, XA RN IHERAEH.

3.8 fEH Set

Set H—BF keys HATH. MERMNEAEFERFTHFETRENAREH, RTUGA set. 4
M, 7 graph traversal (EEEV) Bk, RITTUED set FHENETTHDE (node) . &
BET-HHEL BNUTLUEEH set, HFEZFSEAFEESENRT.

KB —HRFREHEF IR, ETBREET —RPERANNERE. JsEY, RiNE
XM ARER “HBRAER" # set, TRHHN string:

#include <set>
#include <string>
set<string> word_exclusion;
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Eﬁﬁm%%gﬁAJMsz,mﬁf&ﬁz%%ﬁ&*wmiﬂdwummt¢:

while { cin »> tword }
{
if { word_exclusion.count{ tword })
/4 IR wword WEET “HIBRFHR" A,
/7 BT ARBHARS

continue;

/4 ok: —BiEEMAL, ER cword HART “HBRFE"
words [ tword }++;
}

HAPE continue HMEBBRKEN. HAF, ME tword I TF word_exclusion set 1,
AL FaFRARSE N
words|[ tword J++;

M while 15 E FRAEIAT &

while ( cin »> tword )

FIT A —WER.

MTEM key {H, set REHFM 0. UWREFHZHHEER key H, LFMER multiset. &35
H AT multiset, HSE [LIPPMAN9S] 6.15 ¥, HPHERN NSNS,

RUREET, st TXBEBEHFTREHBIAK less-than EEFHTHI. #W. WREAETF:
int ial 101 =¢1, 3,5, 8, 5,3, 1,5, 8, 11} ;

vector< int » vec({ ia, ia+10 ):
set<int> iset( vec.begin(), vec.end() }:

iset MCEEE {1.3,5,8).
IREN set MABE—LE, TEFE-Z28Y insert):

iset.insert{ ival }:

IREN set MARNHEERTE, TEAWSHY inserc():

iset.insert{ vec.begin(), vec.end() ):

7 set B EfTEA, KA EIFITRE:

set<int>::iterator it = iset.begin();
for { ; it !'= iset.end{); ++it }
cout << *it << ' !

cout << endl;

ZRREPERLH set HXBRW L  cet_intersection(), set_union(},set_difference(],

set_symmetric_difference(]}.

Essential C++

bbs.theithome.conl


http://bbs.theithome.com

3.9 I0{7{# B Lerator Inserters 93

3.9 nfe[{& A Iterator Inserters

BB 3.6 WX filver) MSKTAE, RIVERENR (BR) 295 - IFAEENTE
——RE (assign) ZE W (B5%) &.

while ({ first =
find if( first, last, bind2nd( pred, val ))} != last }
*at++ = *first++;

BAEALZT, ANRNASLARRSRNETR, FREBEARNEITE. filtern B
ANERERRN ar BMZE, at REDHEO-MARNESE. “BH o FEZHOHE
RAAEGRNZN" RBEFANKE. £ 3.6 WHARBFD, RINEEENHERNE/N, &
EHETREREFHAND, BUFARBEL L £ 4

int ia[ elem_size | = { 12, 8, 43, 0, 6, 21, 3, 7 }:
vector<int> ivec({ ia, ia+elem_size );

int ia2[ elem size 1;
vector<int> ivec2( elem_size );

RAANEEET, KBQHERT, BHRSSNTRBRAKRAT. B-MREREFEL 1
ZH®, MESLATRBERELRE, A WUTR. FENE, rilter) BHUNTHERHTE
REZRICHFENARCE L, MRBNEFUREFRLR tilcero, BHRNEAWEHF R
RERFarFEFLAEME? 15t RITXB KR AN EZEERIER?

i ‘e nREFESITH HZREE, fin copy (}, copy_backwards (). remove_copy (),
replace_copy (). unique_copy (), B filter() WISKIARIHM. B PREBREZ—4 iterator,
FRHEHREANE. SSUEH - PTRE, HELERM (assigned) , iterator W2BWE FA
fE. ROVAREES - REFSRMES, BRARBEABSANE R DI X SR E R T
. BRAFTRERE, RITEAREEFS -+

EERERNUSBEFARTEEADHARE RAETD? XERRES STL MHN. 47
HERFERM T 31 F7BHY insertion adapters, X% adapter 1EIRITIE LR G & FA 8K assignment
EHA,

® back_inserter() £LIFMME push back) HREPEAL assignment BHH. X vector Fil,
XREARE inserter. ¥ back_inserter WEI#., NiIZRBERERAL,

vector<int> result_vec;
unique_copy{ ivec.begin(), ivec.end(),
back_inserter({ result_vec }};
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® inserter() SLIBEMHH insert() BMMY assignment BHSF. inserter() TEBMITEMN:
—NRER, — R iterator, IHMERNMLERIERHRK. B vector TTE, RINEEAE:

vector<string> svec res;
unique_copy( svec.begin{), svec.end(},
inserter( svec_res, svec_res.end(} )):

® front_inserter() SPUFHHN push_frent() EBEIRML assignment ERFF. X inserter H
BHTF list # deque:

list<int> ilist_clone;
copy{ ilist.begin(), ilist.end(},
front_inserter{ ilist_clone });

S A LR 3 adapters, HHRLHRA iterator kI{:

¥include <iterator>

RifiX M adapters FABALE array L. array FATH T ELIHRE. UTERY 36 ¥
ﬁgﬂ}*iﬁ%ﬂﬁﬂg%*, HAPEH firter) BTRRA vector B back inserter:

int main{(}
{
const int elem size = §;

int ia[ elem size 1 = { 12, B, 43, 0, &, 21, 3, 7 };
vector<int> ivec{ ia, ia+elem size );

77 PIERR S 3R R ARME
int ia2[ elem size 1;
vector<int> ivec2;

cout << “filtering integer array for values less than B\n";
filter( ia, iatelem size, ia2,
elem size, less<int>{} };

cout << "filtering integer vector for values greater than B\n";
filter( ivec.begin(), ivec.,end(),

back_inserter{ ivec2 },

elem size, greater<int>() );

}

filter () SMKBENTTERME (assign) HEH R vector— BN 1vec2. HTFEMER
BE ivec2 MK, MUBRERMESFEIITHER. HR—B# ivec2 5% inserter sdapter, 7T
KBRS (assignment) MEBRBAZERE. WRHAE vector HAREHETH, HELUR
., HARATEM pack_inserter.
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3.10 {# F§ iostream Iterators

BRENTHFEFOT: MFERARBER & string TR, WENFEE vecror B, i
THF. RoEBXEFRREEFERHRS. —ROBEREREGIR:

#include <iostream>
#include <string>
#include <vector:>
#include <algorithm>
using namespace std;

int main(}

{
string word;
vector<string> text;

/7 ok: URIMKRKEAGIRF, HERK
while { cin »> word )
text.push_back{ word );

7/ ok: MLLHEF

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

7/ ok: MEPIRHEHHER -
for { int ix = 0; iX < text.sizel}; ++ix }
cout << text[ ix 1 << '

}

ﬁ&ﬂﬁﬁﬁ )‘(/ﬁﬁ#ﬁ!)\&ﬁﬁifﬁﬁ‘] iostream iterator %, ﬁ%] istream_iterator fﬂ
ostream_iterator, A FINXFFR-HBMTEERMEA. FHXTWA iterator classes Z i, 775
& A iterator 3L 30

#include <iterator>

BELBMNEFFHAAR istrean_iterator MIFERARBTZREHFSE. RRFAH
iterators —ff, BAIWE—IT iterators: first M last, AN ETEBE. I

istream_iterator<string> is( cin };

ABANBHBT — 4 first jterator, EWH is EXHN—F “HLETRHERALEE" ®
istream_iterator. BITEBE— last iterator, EF “BMEBRZEETLENT—E" . s
EWMABBNS, end-of-file BI{LE last. XFAMARFR? B, RELE Y istream iterator §f
AHEEE istrean R, BEENKERT endoffile. #HIH:

istream_iterator<string> eof;
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RNV % D0 {F 65 AR XY iterators BB? THBAITH, BB EN., DRFEHEFEITRE vector,
BB REE copyl). MFARMIMEN vector REEP2ME, FUREM back_inserter:

copy( is, eof, back_inserter{ text ));

HERTFBEE T ostream_iterator, RAFHBLRNBHUE. —EFAHFEATKEE
W, BRELGEBE. UTEBEREH o EXHI - "HEL4ERERETE" M
mUﬁ&ﬁMﬂM-kﬁ&ﬁ&&%ﬁﬁmﬁmﬂ%ﬁSHMQmii-

ostream_iterator<string> os( cout, " " }:

EREABEAE Cstyle FRE, HANRFHBRE. CARFIREIMTREREBHY
SRFE. BAWETHRENE M TRITEMSEE. FARERESRLFTSZAUZEMES
B, BT @R RRAE R T A

copy( text.begin(}, text.end(), os }:

cwﬂl%Wﬁﬁ&tut*N@*i?‘—gﬂmosﬁiﬁmommntﬁ.ﬁ*iigu
ERFSRITR. UTRTEBNERF:
#include <iostream>
#include <iterator>
#include <algorithm>
#include <vector>

#include <string>
using namespace std;

int main{)

{
istream_iterator< string > is( cin );
istream_iterater< string > eof;

vector< string > text;
copy( is, eof, back_inserter( text })};

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

ostream_iterator<string> os{ cout, ™ " };
copy( text.begin(}, text.end(), os };

R, H%, BIDAEENRERARSIREE, WARREIRERNRETE, TRF
BEHAXAPER, SRR E. Rizmmapa? B, R®E istream iterator HEERE ifstream

object, ¥ ostream_iterator HEE ofstream object BIT:
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#include <iostream>
#include <fstream>
#include <iterator:>
#include <algorithmx>
#include <vector:
#include <string»
using namespace std;

int main()

{
ifstream in_file( "input_file.txt™ );
ofstream out_file{ "output_file.txt" );

if (! in_file It ! out_file )
{
cerr << "!! unable to open the necessary files.\n":
return -1:

}

istream iterator< string » is( in_file };
istream_iterator< string > eof;

vector< string > text;
copy( is, eof, back inserter( text }};

sort{ text.begin{}, text.end() );

ostream_iterator<string> os({ ocut_file, * " );
copy{ text.begin(}, text.end(), os );

3 3.1

BT ERXAIHRREF, HXEPHNENRFFA map. map B key EERIAFFiXAT8IE,
map B value MIEZEFEXRHEPRLBRE. HEEeX 68 “HRaE" SR s, P
FEI a, an, or, the, and F bur ZHISPE. EHEPFARA map 20, EMBERFFRE “H
BRrE” P -~ AXFEIHERTEE, BER—-FRANE, REREFRFANGEKE. HEETLL
BIER, ERRBFZEH, ATFAAERE NIRRT HRT I THR.

3 32

ERXAXGHE—HEY 31 —F—HEHBRTET vector. LFHFELKERKE, X
vector HEFTHEFF. & X — function object FEH sort (): XA function object EZTMFH S,
BB -FTHENEENTE_FHRNKER, BRE cruve. B)F, ITEHFEH vector HA.
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%3 33
EX—A map, AREHEKN key, value WIRRETHENENETF. Sl map ZLHA 6
BWE. AFAPRBEREER, FELHTE map ARE —BHIE.

%3 34

BE - 1EF, A istream iterator AR B AR EFIER —EBER. M A
ostream_iterator WA PN HHMEEEIMXH, B A HHEBRUETHAHR. BEHA
ostream_iterator WR¥ER B -1, E’i‘&{EEM"ﬁz‘ﬁﬁﬁo
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4
Z= T X R B dm A2 XURE

Object-Based Programming

ERARITMAREEDH cass, BRES—RE, RNCBIEEMTHE classes: string.
vector. RUAMARBHIBRNER iostream classes . WEARFE, BINSHITHTLRATR
fiIE M classes.

BELEHFHEAZR, RIHAT classes HRLAXFER? ¥, EHAF class ZH, h
FEHERFETESAR, FULALURFDEE. EXRMNETARPAIHURREXHK:

#include <string>
string pooh( 4 ] =
{ "winnie", "robin", "eeyore", "piglet" };
class ZFFBAN— MY (ype) B, RE|MEEL int. double —#F. class object HIFING
WA RS
#include <vector>

string dummy( “dummy"™ ):

vector< string > svecl{ 4 ):

vector< string > svec2( 4, dummy );
vector< string > svec3({ pooh, pooh+q };

4 class MR —HBERK, iLRMNEITTH objects F 1. XEBERROELLRYK,
M size() Ml empty(), UREREHF, 0 equality ($¥) 1 assignment (R{l) ERFSE.

if { svec2 != svecld && ! svec3.emptyl() )
svec2 = svecl;

if { svec2.size() == 4 )
...

BEERMFIAAE class NERARE. HI0, string BESWRMNERTEH AN A LR
B2 REEHECTHANFHESTT object 2FR? vector MILRREREME vector HEH
B? ERFEREHRT, FEM vector MBFAIEHMELFHIR? XERIEAME.
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—WTE, class AT AM: —AAFH (public) MERKMBNS, UR-BRAN
(private) SEHAT . XERERNRRAZHTEBN class's member function (R REHK) , HFRAH
XA class KIAFED. 8K classes WA, REBERAHATED. XLEERIIEM string.
vector MIFR. @I, % string’s member function size(), RIMTRMHFERAY (prototype) ,
IRER: BEIN voia, IR[EEEHIH.

class ) private SCHHAE AT H member functions B X AR S class A% REMEIBEHR.
#in, B string class object B size) BXEWA, MLEMIARHEFREKE, BLARAHE
EATHRBIERTFERRIEE ——size O EXAPRRAA for WMHZENETHA, RATEHNEEL
E. HIR string class object HEMHFEFHKE, RLAEEA class object FE X private data
member (RARBIBKA) , HTE size() EXAPTHFEER. SUFHRKERFENT, XM daa
member XA LT . |

class AP ERALXCHFEAMY. Bh—PAP, ROKAAHRAFEORSTRE. XF
WET. AERORAED), MEXRAVERTE. FiAMEARFCHEIARES.

X—F, ROWEAER class HFHRAZE class Mt SR, BER ¢+ BFANTEL
fE.

4.1 OB —4 class

WFEY, BAMAAETR? Bk, BRIMNSHAFIBRIHERL (abstraction) FFik. A stack X4
BIF. stack BUFHNHETHSEMO - T HRES, CATFRMNBYFEZHME, FLUGHEH
(last-in, first-out, LIFO) BB . BRI pushing R FHMABHIIERA, L popping F
KB stack BT~ pushed HE. APEETISEREERETH, WEFE stack %M
BHCH (), REBAE (empty) , HifIIA] stack MIIFCEBE (size) . stack A AESE BL ML (peeking)
R, WA stack PIEE—/8 pushed HUBME.

s, fEFRRAPHFBETTT stack class object Z EH#RIEFT .

BINPEZLLE stack R —LXRWILER? BAR stack FEFTUFREMHBFMITE. WRE
stack X4 class template, A DUABIXAMEB. Fid. class template EAEWEHNRE, WHE
AEMEETWE, FFLIAEERE X stack B non-template A, KPFEM string TTX. class FIAH
ALAREE crass i, HEEF—1 class &3F (TEEHEL) -

class 5tack:
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WA ARAEN stack class BIBTE A (forward declaration) , HE¥W class ZHEUFHRIEE,
HARBHEM class HEMBEEEE (M0 class XHFEWBRETARFETEY data members %%) . &
BABEHERNBH TN (class pointer) BE X, LA class {EHIBR 5.

/7 ok: PUITFRMEHE, LHAEF class HWEFBEATT
Stack *pt = 0; /1 EX—MHIEH (class pointer)
void process{ const Stack& }; 77 b stack fEMEIER .

BER, 78 XERH stack class object BEUA stack BMEM—4 member ZRi, #F5%EE
3 class A%, class EXANETFHEEREXMEF:

class Stack {

public:

// ... public interface
private:

/7 ... private HEEREHL

b

class FE CABPETEM: class WA, DRREAEFAHZENTER. TERBLIH - XES
Bk, HUSEER. FERABF A LT public Ml private, ARIRREITXERN “members 77
BURR” . public members W LLZERR FRR M A BB A, private members HBETE member function
& class friend NI, RERLSHERE friend £ C++ EBETPHEN. TR stack class REL
EX:
class Stack {
public:
/7 ATTRERBMARRTHY. HER true
// pop il peek ZHFHENEET elem K
bool push{ const string& );

bool pop( string &elem };
bool peek( string &elem );

bool empty () ;
bool full();

/7 size() EXT Cla_ss' BN
/7 B'E nmembers MR AEFEH

int size() { return _stack.size{); 1}

private:
vector<string> _stack;
1

E—4r stack REFTHFT-FHEREEY 6 MRIETH EXTNREERTEN _stack B sering
vector . WHEWJREE data member ZATM ETFREL. LIFRBMMAE LA scack class

object:
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void fill stack( Stack &stack, istream &is = cin )
{
string stx;
while ( is >> str && ! stack.full() )
Stack.push( sty );

cout << "Read in " << stack.size() << " elements\n";
}

FT# member functions MU class ETENBTEH. ZETRFERMNBTEL, THHRE.
WRBEE class FHHE X, X4 member function SEZIMBAA inline . M size) BIR
stack B)—4 inline member. B class L {EZIMNE X member functions, AN FRGBRIEE, B
WETOHERBARERTHE — class. MEHFBEBERR inline, HIETELWAIEE LR
inline:

inlina bool
Stack::empty(}
{

return _stack.empty();
}

kool
Stack::popl( string &elem )
{
if { empty(} )
return false;

elem = _stack.back();
_stack.pop_back();
return true;

}

ERm:
Stack::empty()
HFirMiESR (REFEE) 3, empty() B stack class (i3 vector & string F--- ) B—4

member. class HZBEHWNMB T (stack::) RFTBH class scope resolution (ZKHREIBRN) EX
7.

X inline BEME, EXT class THEARTES, FBHH LT3, RTRE® non-member inline
function —#, CHURZBEETLIMH. class EXRARH inline member function WERMLSBEES

class A ERLIP. BN stack class BEXHKE empty) BXREXHHIZET stack.b LH
. EEVAAEEME stack M ESARE.

non-inline member functions NFERFRBXAFEYL, BXHEEER cass AL, LEER®Y
Eg.max“mpﬁ.mﬂxﬁ%ﬁﬂﬂ+)JHMMMMVMNG+ﬁM,E&ﬂ#E$cm.
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Disney Feature Animation X R 2 Al #TIRANIZE AT BE .c. B—~F LA Dreamworks Animation
MEATRE . cc.

PAF@R stack member functions (IEX. full) SHEWHTREE TRHER vector B
mwﬁnm)&ﬁ(ﬂmwwrﬂgi)ﬁwﬂ-mmulmﬂﬁ_ﬁmk*ﬁmﬂﬁTﬂiﬁﬁA.

inline bool Stack::full()
{ return _stack.size(} == _stack.max_size({); }

bool Stack::peek{ string &elem )
{
if { empty() }
return false;

elem = _stack.back{};
return true;
}

bool Stack::push( const string &elem )

{
if{ full{) )
return false;

_stack.push_back({ elem );
return true:
}

BRRNCLRMUA, - BHBET Y, EERERZR stack HREEN. T—HRITLED
Infa AL R R BT IH IR AL IR Ik R 2, ENAHBHY constructor (M FR)
destructor (FriJeR¥) .

%3 41

E:\I Stack.h ﬁ Stack.suffix, lﬂﬂﬂﬂ'ﬁ suffix ﬂ%%ﬁ##ﬂ?ﬁﬁ&%ﬂ?ﬂ“ﬁz, ﬁﬁﬁ;ﬂg
MEREANT RE. BE nain( B, HIRME srack BFEAFED, HMUSENHT. B
FREXHN nain() HHAHEA stack.h:

#include "Stack.h"

%3 4.2

HEM stack FZIAE, SEXHF £ind() ) count O WATYH. find) 2RBEELBFEETER
true B false. count () BEEFHPHHAKK. EFLRET 41 B nain(, IEEHPXH
TeR¥.
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4.2 ft44E Constructors (masso Fl Destructors (sim%)

FIMFIBIRIESZIT A class. —DEFIK class object ATRIRIHEHFIERTEEANLTER.
BOAHET, BAGRER 1. flm.

Fibonacci fibl{ 7, 3 };

EELHAE 7 MM Fibonacci object, BRI EN 3.

Pell pel{ 10 };

NEXEBF 10 MTEE pell object, BRIAMEARIAE 1

Fibonacci fib2{ fibl };

FE S —4 Fibonacci object £ib2, FFPA fiot N fibe BHIFME. WAER, fivz 2 £ibl ME
.

B4 class BHAIEEECHCHEKE—RINTEBEE—NERGE. BREMVEAEIR
A, T, RUBBGEHEKEERERNVE. KEEBEEXEZD member _next, FAXIZFE
X Giterate) BEM T —T¥E:

class Triangular {
public:
17
private:
int _length; // ERHE
int _beg pos: // ERME
int _next; /7 F—TEREH
}r
&4~ Triangular class object FJERHIA XL data members. HEET:

Triangular tri{ 8, 3 }:

B, tri Wﬁ“—{ﬁ _length(mﬁ 8) " _{ﬁ. _beg_pos {%ﬂﬁ 3), ‘fﬁ _next (*}]ﬁ 2, mﬁ:‘f vector
ME=ZATENESIES 2) . &, CERALSXHELAXTF® wangular BAITEK vector. H
f+4? BARTNIAFEEED class objects FTHEH — X4 vector; FFE class objects LFE—
vector (24 . E1SE 45 FHEIAMAMERZXTEH.

X data members IN{THBGHLE? W, BERLSAZTE, FIERFLEIHAIBNLHE.
REMRE AR B MENNWBLER, REBBESFEFIK class object BE XX, FHAEY
RIREMAAL . XA SRR LR B ER Y constructors (HEERE) .

constructors R ZFMME class BFHFMAF. BEBE, constructor RIS EREF I,
BARTREEME. CETLUEER (overlbaded) . BIH, Triangular class AJBEH =4 constructors:

Essential C++

bbs.theithome.conl


http://bbs.theithome.com

42 A+ 2% Constructors (HERF) il Destructors (HTH#IEH) 105

tlass Triangular {

public:
/1 —HEBERN constructors
Triangular({ ); // default c¢onstructors

Triangular{ int len );
Triangular({ int len, int beg_pos ):

o .
}i
— B class object BE MK, HIFREASREFFVNSE, HiEDNHFEAN constructor.
#an.

Triangular t;

&3 t #fT default constructor (3F5¥: RHEEMSEHM constructor) . Ti:
Triangular t2{( 10, 3 j;:

STHHERTBBE constructor. FESAMEZEMNEE constructor H1BH-
Triangular €3 = 8; // ¥t HEE, XEEEFA constructor M
1 assignment operator B? &% & constructor
SHAARER 2P constructor. HTEERME, UTERFRBLERNEL - Triangular
object:
Triangular t5(); // LFRMEREEAER 24

HATH o5 BN —PEHL. HBURRZM, BE Triangular object. RERXRNAEH
R, ATACSUEXRERER? Bh C+ LIRET C. ¥ CHE. s ZEFANES, &
F s WENRE. Ed (FARMNEER) © s ARG, HiZMETH « —#:

Triangular t5; // ok

BEAH constructor BFTIEH default constructor. B AREEEMT|I%H (arguments) . XX
BEFHER. £, EXEZEABE:

Triangular: :Triangular()

{ // default constructor
_length = 1;
_beg pos = 1;
_next = 0;:

£, EABNTSHRHUTRIAE:

class Triangular {

public:
/7 B default constructor
Triangular{ int len = 1, int bp = 1 }:
7
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Triangular::Triangular( int len, int bp }
{
/7 _length #l _beg_pos #HHM >= 1
// BEREME “APXKERMNN XaE )
_Jlength = len > 0 ? len : 1;
_beg pos = bp >0 2 bp : 1;
_next = _beg_pos-1;
}

B TRITAF BRI M TRIAE, FrLl default constructor [BIH TR EAR 3 4 constructors:

Triangular tril; // Triangular::Triangular{ 1, 1 };
Triangular tri2{ 12 }); // Triangular::Triangular{ 12, 1 );
Triangular tri3{ 8, 3 ): // Triangular::Triangular( 8, 3 );

Member Initialization List (  B#){H %)
constructor & XK _FETiLiEE, RIFIER member initialization list (&AM BLE) .

Triangular::Triangular{ const Triangular &rhs )
: _length ( rhs._length ),

beg_pos( rhs. beg pos ), _next{ rhs._beg_pos-1 )
() /7 BE, B8

Member initialization fist REASBERENESHE, BMUIESHAMMIIR. K9, &RHE
f member WHEBHBT member ZHEHN/PESH: ZIHTNEEKREERA constructor.

BAMMNE GFE: FHIRE member objects) , H—FHB M constructor & X H R EEM
B, FRFIELTENRE.

Member initialization tist ¥ ARIF B IEE member class object B constructors. BT BRITES
EX trianguiar, $E®BE— string member:

clags Triangular {
public:
I
private:
string _name;
int _next, _length, _beg_pos;
};

A TH _name WIFELSE scring constructor, SFPL member initialization llst FEfE, X #E:

Triangular::Triangular{ j len, int bp )
: _name( 'Triangular"t;%]
{
_length = len > ¢ 7 len : 1;
_beg_pos =bp >0 ? bp : 1;
_next = _beg pos-1;
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A constructor X} 3 B & destructor. fTiE destructor R AP HITEXH — 1 class
member. — HIEA class {HBYF destructor, 2% H objects EHAE M, FLEHBRA destructor 4t
BEEE. destructor TEAREKIE constructor FRI S LM AR TR.

destructor W BFRATHME: class FH/EML - WIRHS. EAMALHERE, BEA
2%, EATHBREREN, FUABARARKER (overloaded) .

ZELITH Matrix class. H constructor {#H] new FEFAM heap PEEE double WHAPTM
BIZE. H destructor M[HMEHXENIE.

class Matrix {

public:
Matrix({ int row, int col )
y _row( row ), _col{ col )
{ .
// constructor HTEENEER
71 EE: RARTRENSE
_pmat = new double[ row * col ];
}
~Matrix(}
{
/7 destructor HITHIRMBHE
delete [] _pmat;
}
private:
int row, _col;

Qouble* _pmat;
}:

TR, BANER vatrix AFH constructor 1 destructor, EH T heap REMEFHEH.
P X BAUR

{
Matrix mat{ 4, 4 };
/7 HALKETT constructor

I .
/7 LT destructor
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WFH LA nat WENXHKAT—%, BFFHETT Macrix constructor. T2, _pmat WAL
KR A, HREFEHREE (free store) PH—BAE, RE—-TEH 16 1 double TEMNMK
. BHREGHRZE, RFEBX ST vatrix destructor, FEEK _opmat STFhERERL:
BH 16 1 dounle TEMBA. vatrix MAPAFTENEANGFEERAY. XHhEERE SAUGRE
BEEEMNAES (containers) &it.

destructor IHIELEXHE, DIKMIM Triangular FH, 3 4 data members & LUEE (by value)
FRRFER, X members FE class object WE X ZGEOFLE. HAE class object &R KA Mt
BiE. HI, triangular destructor Bt 2FiFH. WITHRA X FEHFRB destructor Arf. HF
T b, C++ WERENESZ—, BRETHRMITFEE X destructor iR AFHE.

Memberwlise Initiallzation (g 512 — ¥k {L)
BUSEZT, SRITLAFED class object tEHNB—4 object HIHME, #lin:

Triangular trilf{ B8 };
Triangular tri2 = tril;

B, class data members SHRKE H]. XFFH _length. _beg_pos. _next ML KHMN crin &
BIFE| criz. WENFFIBMY default memberwise initialization (BANIE AE —-THLEBIME) .

IE Triangular #%, default memberwisa initiafization £ IEH#E #FF A #Y data members, AR
MWEEHETE., A RIABA Matrix class TS, default membarwise initialization FFiEY. &
ETHXEEFRMN:

{
Matrix mat{ 4, 4 };
7/ W&k, constructor &£
{
Matrix mat2 = mat;
7/ Be4b, #4T default memberwise initialization
/7 ... EXBHERH nat2
/7 WA, mat2 MY destructor 4R
}
H0oo. . EXEMSH mat
/7 BtEk, mat B destructor XA{ER
}

He, default memberwise initialization 24§ mat2 B _pmat ¥4 mat B _pmat fH:

matl._pmat = mat._pmat;

XEERHANHEMN onac #FhED heap WHF—T8E. 2 mMatrix destructor KITTF
mat2 5 bR, FEATEERER. FEHE, W nat B _pmat HIBHEABAKE, WHROE,
FNER RN TRE, REXTEMNIETS.
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EABROZIMA R ? AP RALARE XS B AFE A" w7y, RAITLL
M K Matrix REF—1 copy constructor” EFBEK. XER BT MR Matrix Bt
#: BT matrix AP, HIXTELARAEXLEENFE.

MR Macrix RFHFERMBT ~1 copy constructor, EMMUKE “HAR— ML BB
TREA. FPREATEEFRE. BEPHUBRFRBTLALMES).

XA copy constructor FRESBRMAHTFR? KM —~BEE—1 const reference, #§H (H
#) —4" Matrix object:
Matrix::Matrix( const Matrix &rhs }{
/1 ABREEET AR
}
HAEZIRINR? BATA L= — A S B RN A, X ] DU A R ST 20
ABTFREED 5 — R

Matrix::Matrix( const Matrix &rhs)
: _row{ rhs._row }, _col{ rhs._col )

{ 7/ X rhs._pmat FFIFUZHEET4 -HTL£RBIE
int elem_¢nt = _row * _col;
_pmat = new double[ elem_cnt 1;

for { int ix = 0; ix < elem cnt; ++ix )}
_pmat{ ix ] = rhs._pmat[ ix 1;
}

LBITEW class B, BAREAED, M class 2 E#HT "HAZR WKL AT NRIRT
BY? MAEREE, BRIIBAHBERIIMNEM copy constructor. BHIREREASE, EIHLAR
I X copy constructor, HEHPREERNMBLRIE.

MRALERZREA class 5 copy constructor, MAREALHEHEEE copy assignment
operator (2 4.8 W) . %KE#—#H T# constructor i destructor HI¥H, #BH [LIPPMANGS]
#1143, DX [LIPPMANSGa) 52 Z5HE S &,

4.3 faif mutable (7rz) Hi const (xz)

BERETHX MR

int sum{ const Triangular &trian }
{
int beg_pos = trian.beg_pos();
int length = trian.length(};
int sum = §;
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for { int ix = 0; ix < length; <++ix )
sum += trian.elem{ beg_pos+ix );
return sum;

}

trian B4 const reference 2%, FML, HFPLARIE trian £ sun() ZFA2HUBH.
HZ, sum() BT FABSEMM—4 member function A RIBEES) trian WE. HTHHR trian Z
EREES, HERLDARR beg_pos(), length(), elem() BAKEHHBAAE. RiFBWMR
RXTERMB? Z8Y, class BiFEMLSE member function & EHFE conse, LIMEFRIEEH: X
4> member function A& E 3} class object HJPIZ:

class Triangular {

public:
77 BUF& const member functions
int length() comst { return _length; }
int beg_pos{) -const { return _beg_pos; }
int elem{ int pos } comst;

/7 BAF& non-const member functions
bool next{ int &val };

void next_reset(} { _next = _beg pos - 1; }
I .
private:
int _lenath; /7 TTEHEHE
int _beg_pos; /i RBAR
int _next; /1 FT—1ERBR

// static data members ¥T 4.5 TitsH
static vector<int> _elems;

}:

const BHABETEBERRZE. LEBE cass THPUIELE,. MRER 1 const
member function, FMRLFARNEBHL SE LAPBIEE const. HL:

int Triangular::elem{ int pos ) const
{ return _elems[ pos-1 ]; }

BARIVRALHEIRBHETHT, REERHER const FR non-const, HESBRESFF
PEAA const BY member function, FHEEMREENBEESN class object AZE. #140, HBEA
HBLLTH next O FEAN const member function, RSFEHFHHE., BABRERELTRRAAA
HEE.

bool Triangular::next{ int &value ) const

{
if { _next <« _beg pos + _length - 1 }
{
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/7 iR BT _next Z#E
value = _elems[ _next++ 1;
return true;

}
return false;

}

'FEiX’i\ class, val{) %KEEB& _val, {E.'Ziﬂ%)‘g@—’i\ non-const reference ﬁ'l’l‘fj
val. 4, val() AJEAHAN const MG?

class val_class {
public:
val_class{ const BigClass &v )
1 _wval{ v ) (1}

/¢ TREBRAMRG?

BigClass& val(} const { return _wval; }

private:
BigClass _val;
}:

R, XLFEH el E ¢ 3: {E%EEEIEW) , BHAE—4 non-const reference 15\ _val, &
BFLEETH _val FiEE AFEFERLTHFTMLIESR. BT member functions AR const
55MER, BRAMTER LIRS 08 BEMHEN, —X const kiE, — % non-const A
.

class val_class {
public:
const BigClass& val{) const { return _val; }
BigClasss val() { return _val; }
I S
}i
non-const class object A non-const M val() (3FF: FRMEHAERTHIELE),
const class object MEWA const B val() GEF: BRATTHATHEMAS) . IBFRTE
BEET. EMT:

void example{ const BigClass *pbc, BigClass &rbc }
{
pbe->vall); // X&WA const KiE
rbc.val(}; // X2WA non-const K&
1
#it class 8, £FH const member functions B— & REENE. MBHEETXAH. B4
i, #BF/—1 const reference class 2T URHAATFEOTY non-const A (FF: EHREE
EHREFHTHEMEABAATEY) . APEFLERAELEE. ¥ const MP class WIHESE,

¥AEMBEA member function I IZHEEZ)E.
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Mutable Data Member (A AW HKER R)

PIFR sunt) BB R, B8 next 0 ) next_resec () B4 member functions ¥} trian
TR BEFTEN:
int sum( const Triangular &trian )
{

if( ! trian.length() )
return 0;

int val, sum = 0;

trian.next_reset (}:

while { trian.next{ wval })
sum += val;

return sum;

}

XERFLSETHHEG? R, EPIART. crian £ const object, i next_reset () Fl next ()
WEEH next {H, EfI#AFR const member functions. HE(IHW trian A, TEEREER.

WRBEMNEFRERA sumt) BEXBEIMAT, next() M next_reset () FLBH Y const.
BENRNRET _nexc HHE! &, RITTUH—-IMBREHX .

Bit—TF, _length M _beg pos BT HFIMMEEME. WERITHAE crian KWKERRE
WOR, BRBCEEER, ARREWARSRERET. B _nexe HRARILRNBLUSHSE
iterator B, EFRFFRTRIIMEBEEN 3. KT _next MIE, NEX LU, REES30E
class object BIRE, WHAREEBR THEMNEHH (constness) . X8I mucable TLIERT
BUXREGER. ABEH _next AN mutable, RITRTLIER: H _next FEOIHEHRS
IR class object AIH A

class Triangular {

public:
bocl next{ int &val ) const;
void next _reset{) const { _next = _beg_pos - 1; }
I

private:
mutable int _next;
int _beg pos;
int _length;
}:
B, next() Hl next_reset () BATLIEY _nexc B1E, N UBEAEH Y const member
functions. EA—RK, RERH som() KRMAERBEFBT. LUFEREL 34 Triangular objects 5

HEE sumi):
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int main{)
{
Triangular tri{ 4 });
cout << tri << " - sum of elements: "
<< gum{ tri ) << endl;

Triangular tri2{ 4, 3 );
cout << tri2 << * - sum of elements: "
<< sum{ tri2 ) << endl:

Triangular tril3( 4, B ):
cout << tri3 << " - sum of elements: "
<< sum{ tri3 )} << endl;
}

SHEHBRITE, FENMTHHBER:

{1, 4) 13610 -- sum of elementg: 20
{3, 4} 61015 21 -- sum of elements: 52
(8, 4 ) 36 45 55 66 -- sum of elements: 202

4.4 fr4aR this 5%

RIMOBH— P cooy() RABE. FBEBL Triangular class object fEXH—4 triangular
class object MFIH. BRIFBLL TR R:

Triangular trl¢ 8 };
Triangular tr2( 8, 9 );

HRAAH-

tri.copy( tr2 }:

if, & cr2 HEREREROEBRES cr1. copy) PFUEEWRBIERMMR. ERZH, w1
AMIBREHNEE, RAREZEHNER. XENFTERE? UTR copy) W—HLTHANA.

Triangular& Triangular::
copy{ const Triangular &rhs }
{
_length = rhs._length;
_beg_pos = rhs._beg_pos;
_next = rhs._beg_pos-1;

return ?77 /7 iR E AR
};

H rne (iFif: righthand side HBE) BHTE cr2. MU TIARERMA:

_length = rhs._length;
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#,_tength FHZE tr1 NWHNRR . RIEWE—-HTLIFLE o1 BOMRBT . HF this
B EH IR AA.

this FE417E member functions WRAXFUHEAE (—THR) . FHZF, this #HH trl.
XREAFHANR? WIHETERE, WFREH chis BH MBS~ member functions HS

BEH, FR copy() BREBRILUTER:
/7 t9%8 {Pseudo Code) : member functions H¥MERER
Triangularsa Triangular::

copy( Triangunlar *this, const Triangular &rhs )}

{
this->_length = rhs._length;
this->_beg_pos = rhs._beg pos;
this->_next = rhs._beg pos-1;
b ’

BRSNS -AEA: BRKAR copy) HWEAMABH. RBKEN, FHENRA
Y

trl.copy{ tr2 );

SWHFBN:

/1 NEHEFAERR
/7 trl BME this HHFHTULRME

copy{ &trl, tr2 ):

7E member functions N, this HHTTRLERMNBALXMRAEN —W. MRBE copy) ZPER
tr1, REMAMBEM chis FEHIT, HXFH:
7/ GEH this B BTFUAIE

return *this;

B FEHE R AR, BREFIHRETHRARMEFIR]. JLABKEH this 1§
#t:

Triangular& Triangular::
copy( const Triangular &rhs )
{
/7 BEFIHERTHR
if { this != &rhs }
{
_length = rhs._length;
_beg_poa = rhs._beg pos;
_next = _rhs._ beg_pos-1:
}
return *this;
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4.5 Static Class Member (mam2mi)

HoEYRHMH— 1A% (container) A Fibonacci MIITE. XTEBELBHBAE (local
static) vector SLHERM . B, WK class LAEER —— AN EHHFTE. 87
static BWARIBRTHE—BER, CAF class AWNHEXEHERR.

static {¥#7%) data members FIRFRHE——HATHEN members. ETLUERKMMFTEN &P
BER. iU TXBEXR, BROEH _clems & Triangular class RI—4 static data member:

class Triangular {
public:
/7 ...
private:
atatic vector<int> _elems;
}i :

X class M=, static data members HAMWE——{FaEk, Rib, RITLAEEFRBIXGHR MK
HEENEX. XFEXBERBRLEAMNSR (global object) HMENFR. W—HEHE, HER
UAZUH B class scope IEHAT:

7/ ATFRETRFAEXEYS, A0 Triangular.cpe
vector<int> Triangular::_elews;

BALANEEERIE:

int Triangular::_initial_size = 8;

ISR ELE class member functions WEE static data members, HFEFIFFHR — B (non-staiic)
WA

Triangular::Triangular{ int len, int beg_pos }
: _length{ len > 0 ? len : 1 ),
_beg pos{ beg_pos > 0 ? beg_pos : 1 )

_next = _beg_pos - 1;
int elem_cnt = _beg pos + _length - 1;
if { _elems.size() < elem ecnt }

gen_elements{ elem _cnt };

8 buf_size iXZEM const static int data members, B LAERTAARSEIIH S5 E¥E:

class intBuffer {
public:
I A
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private:
static const int _buf_size = 1024; /7 ok
int _buffer[ _buf size ]; // ok

i
Static Member Fungtion (¥F7S R R K %$)
ZERTH is elem() . A TFRME, ELREBIZERLFE Triangular BHZATEER true B

false:

bool Triéngular::
. is_elem{ int value )
{
if {1 _elems.size() ||
_elems|[ _elems.size{}-1 ] <« value )
gen_elems_to_value( value J:

vector<int>::iterator found_ it;
vector<int>::iterator end_it = _elems,end{);

found_it = find{ _elems.begin(}, end_it, value };
return found_it '= end_it;

}

—AHEE T, member function SFLETHENEANRRFEH. ZMNHRESUHEZEIE member
function B this IEE B L. BIIEETENFEFR this $54F, member function A BESSTFEFF
#HTFEN T RPH non-static data members.

i, EAB ie_elem() FAFHRALM non-static data member. ‘BB FTHIEM T RFEFE
o] CBE, B %W AR 7 #EL — B8 non-member function B NEE. BRERIIAERXHS.

if ( is_elem( 8 )) ..

AARE —-RXRBRA PR EIBXBFRAREFDERMNEBANAERE 1 is_elem0).
class scope & B FFA] DL SRR 4 AR #H6 [6) &

if { Triangular::is_elem{ 8 )} ...

F & static member function R LATERXF “SEMAMKMLTNE” HHEZ THER. &8,
member funciions HEE “FEBRILM non-static members” B &M T A BB HEAN static, HHK
AREEFERZ AN E X scatie:

class Triangular {
public:
static bool is_elem( int };
static void gen_elements{ int length )};
static void gen_elems_to_value( int value );
static void display({ int length, int beg_pos, ostream &os = cout };
o

Essential C++

bbs.theithome.conl


http://bbs.theithome.com

4.5 Static Class Member (BRI R) 117

private:
static const int _max_elems = 1024; // iE#: vo++ RAFERAEEEVE
static vector<int> _elens;

};

LBTFE class FESIBHIT member functions BIE XA, AEEEN EXRIE static GX4
MNE AF static data members) :
void Triangular:: // &iE: BREIAREEMEER static

gen_elems_to_value( int value }

{
int ix = _elems.size();
if { rix }{
_elems.push _back( 1 };
ix = 1;
} )
while { _elems[ ix-1 ] < value && ixX < _max_elems )
{
// cout << "elems to value: " << ix*({ix+1l)/2 << endl;
++1X;
_elems.push_back!| ix*{ix+1}/2 });
1
if { ix == _max elems )
cerr << "Triangular Sequence: oops: value too large "
<< value << " -- exceeds max size of *
<< _max_elems << endl;
}

PAF SR RMBZMTISEF is_elemty (FEE: FHRML, BHEIREMNR) .

#include <iostream>»
#include "Triangular.h"
using namespace std;

int mainfg)
{
char ch;
bocol more = true;

while { more }

{
cout << "Enter wvalue: ";
int ival;
cin >> ival;

bool is_elem = Triangular::is_elem{ ival }:

Essential C++

bbs.theithome.conl


http://bbs.theithome.com

118

WaE

BT 3R AR AL

cout << ival
<< [ is_elem ?°* is " : " is not " )
<< "an element in the Triangular series.\n"
<< "Another value? (y/n}":

¢in >> ch;
if { ch == '‘n' || ¢h == 'N' }
more = false:

BIFREHIATE, FENTFRESR (RABFLAGRT)

Enter value: 1024

1024 is not an element is the Triangular series.
Another value? (y/n) ¥

Enter value: 0

0 is not an element is the Triangular series.
Another value? (y/n} y

Enter value: 36

36 is an element is the Triangular series.
another value? (y/n) ¥y

Enter value: 5%

55 is an element is the Triangular series.
Another value? (y/n) n

YRR, RENL gen_eclements() MIEX:

4.6

void Triangular::
gen_elements( int length )
{
if { length < 0 || length > _max_elems }{

// BHEHEEHE. 885 return

it { _elems.size() < length }
{
int ix = _elems.gize() ? _elems.size()+1 : 1;
for{ : ix <= length: ++ix }
_elems.push_back({ ix*{ ix+l 1/2 }:

T &% — 4 Iterator Class

AT EBEMAN class HITERFERRAE, ERNER - FHORTIHA—1 iterator class. i)
WFR LI T IR
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Triangular trian{ 1, 8 );
Triangular::iterator
it = trian.begin(),
end_it = trian.end();

while ( it != end_it )}
{

cout << *it << ' ';
++it;

}

AT ERRFRIBALIET, RITBLAAY iterator class X 1=, +, + FEWRM. XMW
I HBIYR? BT DARARE X member fonctions FRMEARENENK. BHFENBEXRR

REEERY, -MENEEATECLR, AMESHEFSZ UM LXRIA operator BIT.
Blgm:

class Triangular_iterator

{

public:

/7 RTREESRERGTRHE SBHT -1 815,
/7 EAbW _index BIMHIRN index-1

Triangular_iterator{ int index } : _index{ index-1 ){}

bool operator=={ const Triangular_iterator& ) comst;

bool cperator!=( const Triangular_iterators& ) const:

int operator*{() const;

Triangular_iteratork operator++(): // ME (prefix) K

Triangular_iterator operator++{ int }); // J5& (postfix) M
private:

void check_integrity() const;
int _index;
1
Triangular_iterator #F— M H3(E, ARSI Triangular HAREERFITERTBA
static data member , H B B _clems. H TEB X I B B . Triangular 4 % & F
Triangular_iterator's member functions $FBEHIFERMN . RITETE 4.7 FERITES friend #1

ﬁﬂ%?ﬂﬁﬁﬁﬁlm. MER Triangular_ iterator X‘f&% _index H%, ﬁfﬂﬁiﬂiﬂi’l‘iﬁ
%

inline bool Triangular_iterator::
operator=={ const Triangular_jterator &rhs ) const
{ return _index == rhs._index; }

FriRERA, TRAEEMTTH class objects & k-

if { trianl == trian2 } ...

MARMNBERERFRTTHRHTENNES L, ROCRFIZEH, B LFHEMR.
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§t.

&

if( *ptril == *ptri2 } ...

EMERAMRAH T - EAFERAR, RIEFSUGETRANE, siw.

inline bool Triangular_iterator::

operator!={ const Triangular_iterator &rhs } const
{ return !{ *this == rhs }; }
UTEEHEFEZEMMAN:

ARASIARRERS. BT ., ., o, 2: 41 EBHAA, HENEARETHESR.

BHFHRIEY (operand) HARARE. B/ _NEBRBBERMRER, 1 TEEF
AWBRG— MR B, RNEEEXE 4 equality BRH, HSTESHIULR
FALUT R #EH.

BEAFNMEEE (precendence) AATHAS. P, BRENSHER EBATEFIE.

BEFREBESEFH, LAEVE-TEHY class B RERE, BRINTEN NS
XM nonclass WI|, EFEXHECHFENZEY, YATLEXNCHFERL.

BEFREXFR, BB member functions —FE:

inline int Triangular_iterator::
operator* () const
{

check_integrity({};

return Triangular::_elems[ _index ];

}
{87148 non-member function —#%;

inline int
operator*{ const Triangular_iterator &rhs )

{
rhs.check_integrity({}:

/7 HEE: MEXRE—4 non-member function, SAREE
// B non-public members BN
return Triangular::_elems[ _index ]:

}

non-member BHFFNSET|H, - FLHANYE member BEHLE 28 WHE this 1
% member BEAMH ., X1 this IEHBRMLEL MR,

THEZEA check_integrity() member function APBR _index AKTF _max elems, HH

_elens FETLENTE.
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inline void Triangular_iterator::
check_integrity () const
{

/1 BLESHA throw FER

if ( _index »= Triangular::_max_elems )
throw iterator_overflow(}:;

/7 DERNT B vector MEE
if ( _index »= Triangular::_elems,size{) )
Triangular::gen_elements{ _index + 1 };

}

BETREMDTAR At increment (HHE) EBEHFHHE (++trian) FFE (trian+s) A
. WFRHNEREREN:

inline Triangular_ iterator& Triangular_iterator::

operator++ (}
{ /7 RIFREA
++_index;

check_integrity(}:
return *this;
}

FERNEBRRFA N EZRZN, AMERMWER, 2EXLFTN-TZ, SAFRA. EHik
C++ BERE—MEENE, BREEMBE - int B¥

inline Triangular_iterator Triangular_iterator::
operator++( int }
{ /7 REM&E

Triangular iterator tmp = *this;

++_index;

check_integrity(};

return tmp;

increment (#3) H decrement GA) SRAMANE KRG EME AT EREHESTT K class objects

ZzE:

++it; /7 MBM
it++; /1 IEBM

TALEBMR, HEBEME, HE—HBT ine BEATESE, XEMRETR? FIHE
R, RFFLEDNEEMRTE A inc S8 GBF: HEALR 0) . AP RLREMK.

ETERBIIEHRN, BN Triangular Bit—4E begin (}/end ()} member functions, FH3TFFREI
R iterator & X . XTEAZMEAITHEEIMTIEHEER S (nested types) -

ﬁﬁ'ﬁgﬁ‘ﬁﬂ]ﬂ‘@iﬁ Triangular ‘ﬁﬂl’Eﬁ]f&E
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finclude "Triangular_iterator.h"

class Triangular {
public:
17 EUFRR 44, WRHER P ARLAIHE iterator class BIXFRER

typedef Triangular iterator iterator;

Triangular_iterator begin() conat
{

return Triangular_iterator( _beg_pos ):
}

Triangular iterator end() const
{
return Triangular_iterator( _beg_pos+_length );
}
/..

private:
int _beg_pos;
int _length:
/7.

s

X ZEX 5 (Nested Types)
typedet AIRUAREARPRER - A ARMNLK. REAELN.

typedef existing type new_name;
HHH existing_type ALIREM - RERNG. 48, & class BY. EHFH, &
iterator %[RF Triangular_iterator, LIfift M AER. UTREX—4 iterator object RYIEE:

Triangular::iterator it = trian.begin();

BRIV A class scope ENHRSTIBIFH, L TEEM irerator XAFEN, B
Triangular FIEPRENE Y. NRARIMMULARE:

iterator it = trian.begin{); // #&&
SERRFMEETN iterator MNP ERY Triangular MAE, TELLEHEHISE.
IR iterator HERTHA “{24t iterator WLWE" M class W, RINRT RSB, 2
X. AR ER. BN ELY SBE N,

Fibonacci::iterator fit = fib.begin{(};

Pell::iterator pit = pel.begin();
vector<int>::iterator vit = _elems.begin();
string::iterator sit = file_pame.begin(};
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47 EBERRLIE AR HKERM L

B F # non-member operator*() & EBM M Triangular B private _elems Ll K
Triangular_iterator B private check_integrity{):

inline int operator*{ const Triangular_iterator &rhs )
{
rhe.check_integrity () : /7 E: HERA private member
return Triangular::_elems[ rhs.index(} 1: // ¥&¥: H¥MA private member
}

Mt AL RBFEERA private members T CUB L HIER? FNEM class HALUKRE
functions B classes #ENATC (friend) . MIPTI friend, H&T 5 class member function #H[@E
HEEALR, TTRIA B class B private member. AT ik operator=() HEidHiE, R Triangular ®
Triangular_iterator #BUFH operator*() =L “7,{71%" :

class Triangular {
friend int operator*{ const Triangular_iterator &rhs ):
"o

¥;

class Triangular_iterater ({
friend int operator*{ const Triangular_iterator &rhs };
/4.,
}:
HEER EHMER (prototype) ZBIMEXR friend, RTLLHEEBEBED class B
friend. XGHERTLUKAE class EXANEEUE L, TR private | public MK, MRAEH

HERSTESENETE YR class 8 foend, {RLOFEH A NSRBI LRI friend.

Triangular_iterator P M) operator*{) M check integrity() MW E HEHE WA
Triangular B private members, FHML, BITEMELEHNY Triangular B friend:

¢lass Triangular {
friend int Triangular_iterator::operator*();
friend void Triangular_iterator::check_integrity(};
/7o
b
HTib bR EXRME TSR E, RNVFE ELARTZH, ERE Triangular_iterator B
E X% Triangular Hil. ENRERRBAESHESTURE LA RBENETER, 0

TERECNRSHNHAR Triangular_iterator B member function.

FBAIEATELA class 2 5 classB #IL foend XK, ML class 2 MIFFA member functions #B
RH classB BY friend. fA40:
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class Triangular {
// MUF#ER Triangular_iterator MIFf# member functions

/7 #WR Triangular A friend
friend class Triangular_iterator;

/7 ...
}:

IR PUKFITE R RIBA classes FIMA, MAMBEAREFBHZNERA class EX. FER
It dE—ELL friend FXZBIAM. EIHF, FHRBATMN check integrity) EX:

inline wvoid Triangular iterator::
check_integrity()

{
if ( _index >= Triangular:: max_elems )

throw iterator_overflow(};

if { _index >= Triangular::_elems.size() }
Triangular::gen_elements{ _index + 1 };

}
MHE Triangular {4 —4 public member function FRB B _max_elems, RIRBRHH -4
public member function FI¥EE _elems BIXHTA/N, FA check integrity() RABBEEFE

AR, ®iXH.

class Triangular {

public:
static int elem size{) { return _elems.size(}; }
static int max_elems{) { return _max elems: }
/o

bi

/1 REXRRFLER
inline void Triangular_iterator::
check_integrity()

{
if ( _index >= Triangular::max_elems(} )

throw iterator overflow{);

if ( _index >= Triangular::elems_size() )
Triangular::gen_elements{ _index + 1 );

RERRPEY, BHERITHELE. M, R4 non-member EHFHHPHLT roint R
Matrix MIREER. HERNUMARBEFTEA data member BERFMBA, B4, HTHE
RE public FEALRRY inline B¥, RRVYKEAXRZIH—I LR,
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PUFAE PR RIk 4k S SEBURY iterator class:

int main(}

{
Triangular tri{ 20, 12 );
Triangular::iterator it = tri.begin{};
Triangular::iterator end_it = tri.end();

cout << "Triangular Series of " << tri.length() << " elements\n";
cout << tri << endl;
while { it != end_it }
{
cout << *it << ' *;
++it;
}

cout << endl;
}

HHEFIITE . BFSEN TR

Triangular Series of 20 elements
1 3 6 10 15 21 28 36 45 55 66 78 91 105 120 136 153 171 1%0 210

4.8 LI — copy assignment operator
BUHER T, URITHEEA class object BEN H—1, RiXH:

Triangular tril{ 8 }, tri2{ 8, ¢ };

tril = tri2;
B, class data members @B REHITE. ERIIKPITFP, _length, _beg_pos, _next LM triz
HHEHE cri1l . XFH default memberwise copy (SRIARGE RAB - H1#E) .

Bl Triangular X4, default memberwise copy EIE B %, BINARBHMHATEWN. HEEN 42 ¥
B Matrix class, X default memberwise copy fT AL, KFEHTE 42 ¥ default memberwise
initighization (BRI\AIAG % — IR {L181E) FEPHEiT.

Matrix ME—4 copy constructor Hl—“ copy assignment operator. L TFERRIIN Marrix
) copy assignment operator FT{ERIE X

Matrixe Matrix::
operator=( const Matrix &rhs )
{
if { this != &rhs )
{
_row = rhs. row; _col = rha_col;
int elem cnt = row * _col;

delete [] _pmat;
_pmat = new double[ elem cnt ];
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for ( int ix = G; ix < elem_cnt; ++ix )
pmat[ ix ] = rhs._pmat{ ix jJ;
}
return *this;
}

HE class BT EATRET copy assignment operator (@ FETHE#E) , T L AKX
default memberwise copy 175. FFIRNEFANALEEMES—R 4R, EHHIFEERN.

PRI, XMHIEIFIE exception-sate ( FH K AEMRFE L) . [SUTTERYY] #F exception-
sate FIERMITIE.

4.9 SEB— function object

BIERTE 36 YEATHRERFEFLE L function objects. AFHMARMAERMEC K
function object. FTiE function object J52—F “##tF function call ZEM”" & class.

SHEREH TR BE RBEA, 0.

le { ival );

i, 1t AREERKER, THERAREH, RTRERL - MMEMT functon call EBEH M function
object. #NR 1t B4 class object, LMIFFH LA AIBIEREE Y.
lt.operatort ival }; /; ASEHER

function call ERFAEZETHEANSE: T -1 FHIAEL. ¥406F, CTLUER
RIFF vatrix BIBHE TR (subscripting) #fE, HNESHRMHE subscript B8 {UAES
B

AERULRKELIH -1 function call BERF, WK AMRENTEMEEH. BREU class &
£X LessThan, KM HKMUFRMMBANENEE. K5, ROUBR{ZEENERETARE.
AT ERENTINE:

class LessThan

{

public:
LessThan( int wval ) : _val{ val } { } .
int comp_val() const { return _val; 1} /7 EE BEMER
void comp_val{ int nval } { _wval = nval; } /7 EE: BENTFA
bool operator{}{ int _walue ) const:

private:
int _wval;

}i
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HH Ay function call EBEFFLIIIT:

inline bool LessThan::
operator(){ int value } const { return value < _val:; }

T X LessThan object B RFE X — BRI R HBRATEE:

LessThan 1cll( 10 );

# functoncall EREMHHTTHE S L., KRIMELLAA function call EH .

int count_less_than( const vector<int> &vec¢, int comp |
{
LessThan 1t ({ comp );

int count = 0;
for { int ix = 0; ix < wvec.sizel); ++ix )
if (1o vecl ix ) ¥}

+HCOUTIE

retiurn count;

WEBATEH function object MIESBFH{ERME Y, H:

vold print_less_than({ const vector<int> &vec,
int comp, ostream &os = cout )

LessThan it{ comp }:
vector<ints>::const_iterator iter = vec.begin{);

vector<int>::const_iterator it_end = vec.end{};

08 << "elements less than ™ << lt.comp_val(} << endl;

while {{ iter = find 1f( iter, it_end, 1t }) != it_end }
{

05 << *iter << ' ';

++ilter;

—

RUFXA/MEF, RRSGS DRT AR
int maint}
{
int iallé] = { 17, 12, 44, 9, 18, 45, 6, 14,
23,67, 9, 0, 27, 55, 8, 16 };
' VECLOr<ints> yecy 7z, Jgejf A
<2 comn val - 2g,

cou "
ut << "Number of elemants lesg than »
=< Comp_val <« " gare »

<< count_less_than( Voo, comp_val } << endl:
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}
WIS, FEMTRL:

Numbar of elements less than 20 are 10
elements less than 20
1712 9 18 6 14 9 0 8 16

M# B REAES function objects HISE IR

410 ¥ iostream IBH G EI

RITEHLFAIEA class object HITEBMMEARE. MRRMNEEER crian HROAF,
RE&TEXHE:

cout << trian << endl;

AT xR ERER, RIOLABIMES—GERY output EXF

ostream& operator<<{ ostream &ocs, const Triangular &rhs )
{
03 << "( " << rhsg.beg posa{} << ", n
<< rhs.length(} << My

rhs.display( rhs.length{), rhs.beg posi), o8 );
return os;

}

EAEMA ostream MR I MWHEAZIMIKE . Pt —k, RIVERLIEZREZ output EWHF.
SEFFHAHRELUEIL (by reference) HTHIEA. RHFH ostream MRHFREHNH const, A
ABA output MIEMLTES) ostream HRMMIRE. ET rns AWHHMBAMNR, ROBH
X const—HEAXBZFLIGRELFTR, BETHRERBRMENTBRARIRAE. HE, &
FRFHHR:

Triangular tri{ 6, 3 );

TEXMIF:
cout << tri << '\n‘;
S,
(3, 6 ) & 10 15 21 28 38

- 4FE output EHFiRIHH—4 member function B? BABFH—A member function, K
EMBERLTARRBE -1 class ZTHMEK. WR output BRFHBHNH tri class member
function, $E4 tri objects |AFH BT output EHHKZM:

tri << cout << '\n‘';

EXEHGENELLEN class FPERER!
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uFmmmuﬁﬁﬁﬂﬁmﬁTnmwaﬁ%MH4¢ﬁﬁ.ﬁﬁTnmwmrMQZ@%
£5, RETHEREENKE, ETHIMIRLEHFREN2RAA-—EEL L EIRAR R H %
FFOEEE Triangular MW GFE: JIET., BATEFEN _elems vector, 24 static member,
K45 71 .

istream&

operators>>{ istream &is, Triangular &rhs )}
{

c¢har chl, ch2;

int bp, len;

/7 BIEWAR: (3, 6 ) 6 10 15 21 28 36
/7 W2 chl == '"{', bp == 3, ch2 == ',', len ==
is »» chl >» bp

»>> chZ »> len;

/7 BE rhs =1 data members...

rhs.beg_pos{ bp );
rhs.length( len };
rhs.next_reset () ;

return is;
1

BIFRAVERIE B8 inputioutput ER A

vold main()

{
Triangular tri{ &, 3 }:
cout << tri «< '\np’';

Triangular tri2;
cin »> tri2:

7 LBRNEREROEH T

cout << tri2;
}

RPFNTE, FEUTER (WABSUEERR) -

{ 3. 6 ) 68 10 15 21 28 36
(4, 10}
{ 4, 10 ) 10 15 21 28 36 45 55 66 78 91

—B%, input BEAFYLALBER. BHRANBRETEE . LE6ITH—5HRE
EFES. ReARE. £XE, RI/AHBHERHRS. [LIPPMANS] % 20 BRREL input &
RAREERAMEE, LR iostrean AIREFAMMARIRIRE.
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4.11 $4F: ##Em Class Member Functions

% #% Fibonacci, Pell, Lucas, Square, Pentagonal Fi##F|#) classes, ¥ EH Triangularclass X
BN, BASBREFEBFICENEEARET. 8 5 TROWIBEHARKX, I —EEN
SHAKE. FHHIERESETREAB - MEAHEFIL, KA nun_sequence, HIMRTRE X
Lk 6 HBF. PITEMLA main():

int main()
{
num_sequence ns;
const int pos = 8;
for ({ int ix = 1; ix < num_sequence::num_of_sequence(); ++ix )
{
ns.set_sequence ( num_sequence::ns_type({ ix ));
int elem val = ns.elem{ pos );
display{ cout, ns, pos, elem_val );
}
}

H ) ns BRE-ANEANKFNR. £ for BHASRERALBP, RNAMA
set_sequence(), 1€ ns_typet) BEKNFRBFGIRE, # ns BFHEME. nun of sequences()
B SRR EHE . num of sequence() M ns_type) ¥4 inline static member
function. elem() SEFEMEMENTEE. BFERFHITE, FENTHRLER:

The element at position for fibonacci sequence is 21

8
The element at position 8 for pell sequence is 408
The element at position 8 for lucas sequence is 47
The element at position 8 for triangular sequence is 36
The element at position B for square sequence is 64
The element at position B8 for pentagonal sequence is 92

num_sequence MIIEIE7ET, pointer fo member function (JEM) LM M2 1E4H) MMIEIZEA.
XFE BRI pointer fo non-member function (2.8 FAZR) Bl WERLFEEHLEER
SIMEHFE. Fif, pointer to member function BEE EHIBHMRERE —1 class. FIAN:
void (num_sequence::*pm) { int )} = 0;
EREE pn FAN— 4344, M num_sequence's member function, FHHEERINLAR void,
BRESHE %, 2XMHR int. pn BIAREN 0, FRELUWHARIEMIER member function.
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MR B RIEEE TEA, RIOAILLEDL cypeaer MDA, Hin:

typedef void (num_sequence::*PtrType) ( int );
PtrType pm = 0;

XERE perrype FHA—E4, 810 nun_sequence’s member function, J5# #JiE BIE 5]
£ void, REZ—1 int 8. ZWEHFRAENHTRARLHE. &, 6 M85, BTLH
HREARFZ 5, HABMHA. nun_sequence RIELLTF 6 4 member functions, §—4#ule
PtrType TEEFMIAF4k:

¢class num_sequence {
public: .
typedef void (num_sequence::*PtrType}( int }:

/7 _pmE AFHTFHEM - BEHK
void fibeonacci( int };
void pell{ int );
void lucas{ int };
void triangular{ int );
void seguare{ int );
void pentagonal( int );
Iy

private:
PtrType _pmf;:

}i

ATHRBEA member function BiMihl, BN EK LML address-of (BiL) BRA. TXE,
BB Z A LF5%LL class scope BEAMLEN, ETEAMIMEREERTLNRA. BT,
M§§E2—¢ﬁﬁ,#éﬁﬁﬂnm@uhmﬂﬁmmmdn,ﬁmmuﬁﬁg:

PLrType pm = &num_gequence:: fibonacci;

RAFEMEE, MREEE on 898, TLUIXAE:
pm = &num_sequence::triangular;
BHPA set_sequence B, WIUEHEE _pnf €, SHEAIAE 6 1 member functions 2
—. KM, RATATLAYEX 6 member functions BYHEEEFREAE—4 static amay . HTREE
EHHEMIIRE, RINTHIP—4 static vector, L 6 4~ vectors, 4 BIEEE 1P

class num_sequence {

public:
typedef void (num_sequence::*PtrType){ int };
[ S
private:
vectar<int>* _elenm; // FEWHEARRY vector
PtrType _pmf; /7 WEEHBHNEE (BUHESRALER)
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stati¢ const int num_Seq = 7;
static PtrType func_tbl[ num_seqg ]:
static vector<vector<int> » seq;

ERHFAEXZE, BRERNREAT seqa T:

stati¢ vector«vector<int> » seq;

HEXYR, seq &1 vector, HFEFNTEXR -4 vector (RF—-TBF) , AFREFH inc &
. NMEBRNBETERES " fE82EmEED, XK.
/! REHREBH

static vector<vectar<ints»» seq;

BAESHERD. XRZETHIEMN maximal munch HHEMN. HNUEKR, FMF5FF] (symbol
sequence) BEL “GEMNSHEH” PEKMOBIMERZ. BN > EMENERSF, Hik,
WRFEA > FEZEREED, XFIFSLELBEE—-RER. ARER, mRENETF
a+++p, FE maximal munch N ZTF, EbhELSHEREN.

a++ + p

BTk, RITPLFERMEA static data members FIEX . BT ptrrype BEPMRER S, FFRL
T num_sequence Z AP BT MATIEMEARE, UL class scope BEBFMLBM. EF
num_seq M){E, CRFE class EXXPEEHF T, XILATHEERSE.

const int num_seqguence: :num_seq:
vector<vector<int> > num_sgequence::seq{ num_seq );

num_sequence;: : PtrType

num_cgequence: :func_tbl[ num_seg ] =

{ 0,
&num_sequence: : fibonacci,
&num_sequence: :pell,
&num_seguence::lucas,
&num_sequence: : triangular,
&num_seguence: : square,
&num_seguence: :pentagonal

bi
MR HRERMIRIEERANER, WTHRAA cypeder MYRE:

typedef num_seguence::PtrType PtrType:
PtrType num_seguence::func_tbl[ num seqg ] = ...

_elem Fl _pmf £ set_sequence() W—BEERE. BEHFE, _clem BRFHEHITEN
vector, _prm WFERF=HEFF LR member function. set_sequence() RISEERfEE, B3 53 1

T4,
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pointer fo member function ) pointer to function 88— AREIRR, AHLRETRISH TR INEL
WA, MikNRERI member function A this BETFTIRZY. BREALUTREN:

num_sequence ns;
num_seguence *pns = &Ns;
PtrType pm = &num_sequence::fibonacci;

ATEH ns ¥R _one, RILXHRE:

// PAFE®.H ns. fibonacci( pos } AHF
{ns.*pm} { pos )

HAPH .« 221 “pointer fo member selection IBHF" . R class object BIT. i1k
FHEMESMENES, AHERIETT. ETHR pointer to class objectiEATHY “pointer to member
selection BRHF" , HFFTR -»=:

/{ L TE#M pns->fibonacci{ pos } HF
{pns->*pm) { pos }

TERE clem) MEAHNE. MRBFPHHENOUERMEGHEE, TENAFHENTEIFR

BEXMIE, WAREA _pnt FEER, PEFLK.

int num_sequence::elem{ int pos }
{
if { ! check_integrity{ pos })
return 0;

if { pos > _elem->size{) )
{ this->*_pmf ) { pos }:

return {(*_elem}{ pos-1 };
}

DEFERREBRFITEMER L. FLEFEEZVTAT, REUWMLEE D nun_sequence
MR ERPOTERZ, BEONE FHEFIITERNTAME. RFRINESRB0FTED @R
% (object-oriented) MERYE, HEBERHNBETATNEL.

%3 43
ZRUTHEXHER (global) HiE:

string program_nane;
string version_stamp;
int version_number;
int tests_run;

int tests_passed;

BEH-TAUHEXSYIER K.
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% 44 :

— “FPAEAICE (user profile) ” WELITHE: ERICE, LhHER, BAKER, BK
¥}, HRE, HH—AFWE. PR, #RR. BFE, DRENESE (TEHITERE, X
WHEAEERER) . MEH 148K vserbrovide ¥ class, BMELITHRE: WA, Wi, 4
ML, FEM. H constructor MFIREEABRIANASER. RIKERER ("quest”) .
MTRELEN quest WETAF, HFHOAREED quest AMECHANEANESR (login
session) , ARMHEABEERE?

%3 45
HEH 1 4xd B Matrixclass, ZORGLATED . EEME ., ERERE. 1HIEH print ().
EAREH - _ﬁiﬁTﬁ_ﬁfﬁ (subscripting) B function call E8HF, BiXH:.

floats operator(){ int row, int column };
float operatori)( int row, int celumn ) const;

HiRft—1 default constructor, AJHFHHMER 16 MEEME. BiRft— 1 constructor, T
B2 -1THA 16 A nERBE. BAATERNIMK class #t copy constructor. copy assignment
operator. destructor. BAEEFEH Matrix class HASTEX/LTEY, ALFERTHHN
SERE.
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5
T [9) X5 2R G R IXUAS

Object-Oriented Programming

RABENEHTN, class MEEARETIIA— P SHHUBEETT, MBS E EEBERNFTRH
HWEFRES, RARIERTOME. FHEBEOEERE, MBERITHA 200k () . sorrower
(fBA) . DueDace (BIME) FILFERAFBAR, TEQHEAERNTR. HAD.
/R (boolean) BIRRET.

HEMNMWEAREFRTEE, HRAF “B—F Usakindof) > WERH, EFHe
(object-based) MHMERIEZ MR RRMNOBEFRT LE. K8, E-BHAZE, BHWEERE
RELAERKE Book XN EMMWEMMELHES2%, M RentalBook. AudioBook .
InterativeBook %%, | HAIBELILHE data members B member functions, 0 F]BERI MBS E%E
BEE, BURBAKESRE. BRSIMAREAFHANRED, BAS M RETHS (HFL) A%
HENERER, URSHAENTHRITENA.

BINERTREY “RINRERY (object-based) ” BIRHFITER R X 4 A “are-a-kind-of (F
RA%) 7 B Book VAFCEHRATREMARS. HHAT BAXFHEBEELRITELE 51
EHRENXF. KENXRART “WRXRRBEBE (objecr-oriented programming model) > il
RLgE .

5.1 ﬁ“ﬁlﬁ% (Object-Oriented ) %ﬂmﬁ

EAMN RAERTHPIER T ENFER: B (inheritance) HIBZA (polymorphism) . BI#
FERMBLUS - BAXNEENER, FiRNBUIFHANBERBORET S, FHILRNE
REXZ FRTHEN, THMRAREY Mk, WEALRINSE, FRFRONESBERDAR
BRI ER.

HRMNFENLT LT (parensichitd) XF. KL¥ (parent) EXTHEF2 (children) IH3F 3T
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SMAFFEED (public interface) FIFFLHAR (private implementation) . &4 AT LU ek
5 (override) MARTRGRE, DUXHEESIMENITH. PN, F2X avsiosook (HFH) BT
MR pook MATHEERIFEZ S, M THHEURERANFER. REZHN, CHXET
ML EHATHA check_out () BE.

F Ce+ W, SUREFRAER (base class) , FRBHAIRER (derived class) . ATFRHESF
KEH X AMFAMAKR (inheritance hierarchy) . Hlf, EBEMEITHIPIESWP, RITTH
Sl “BEBEIA— audioBook KEH. BEME RN Book B check_out () HMIEEM. Kit,
TIER ASRTRE Book XHMEERIR, URAREEBRN. . RESEEANRERY. ~

B s SUEHEREEREFAINSHEEEMNRER. - SRERPBREANEAR
—AHiF X (abstract base class) : LibMat. LibMat AREXEBLEEEHEKHHEHERY
HISLERIETT Y, B8: chéck_in(). check_out (). due_date(). find(}. location() %%,
LibMat HAREEHPHEEEHREPKIFFENTHN —MEEES, MIRI TR LHEE
MAE. BHEXEXMHSIRMD 2 X8, BRIFHEN “WRE (abstract base class) ” .

t t t t
[ Book ] [ ClﬁldToysj [ Magazim:T] [ Files ]
f
f f ?

(1) (i) [ come

Bs1l “EBHEERE" PH IMEWLBRER

ERRAMREARFES, ROSAEMH “HraKRER" @ pointer B reference KBEREK
FTHEMNR, MAEEREE SRR, XURNEBUERAFSAETEFNIET, WARBRE
fA—APREL. TERNMIF:

void loan_check_in{( LibMat &mat }
{
/7 mat R ERABRRENRERNNE (derived class object) ,

// W0 Book. RentalBook. Magazines %
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mat.check_in(};

if ( mat.is_late() }
mat.assess_fine();

if ( mat.waiting_list(} }
mat .notify_available();
}

RIOMEFFHFAEE Libvar MR, FFH Book. RentalBook. Audiocbs %X, X
PLBR BB ATR? EpkiE, YRILET nac A check_in() Bf, REEEME? HBERE
BREXLABX, BAEY loan_check_in() HIAMAN, nat HBSFHAARIMIRFPHENLEF
M. o, BRAM check_in() RHMUMBLBHRIK (resolved) R mac FiRFZ LR
PWAEMI check_in() B¥. XEREMHTIR. MEL, BARRNMEBTN?

T 1% R AR R 28 = M4 2 875 (polymorphism) : ik E2H pointer 3 reference
P41 0A e (rransparently) 810 HATM— MRERMNIR . Bl ERM 10an_check_in() X, nmat
MERR (R#) viovar WEMREXNS. BREERH—1? ERERIFEFTHEATHYT, &
ME SR, TE, loan_check_in() MKHMITHS AT RAR.

EHASE (Dynamic binding) 2E MY RKMENEMN B 04FHE . EIEH 6 RKHEX,
R, MRMNETAR—17T

mat.check_in{};

B, MERERERNBREKRE e FIRNRRERERITER 1 check_iny) BH. HTERF
PATZ BB E BB MR AR — a3, BT LA 7 XFR b B S Y05E (static binding) .

HEHMMNERBAEY, REBAEBIAER—H check in) BRESBEA. 8K
loan_check_in() PFTER, NEENTERFKE nac I ARG R kR EHEW— 4
check_in(). “REEFHEFAAMRERB —PMRAELE check_in() B X—RUBELSER
EWTH (run-time) F#47. SEIRIIFIRMZIZELATE (dynamic binding) .

HERFHEUIRMNBUEL -BREIFXRNE, FRATIGANED, RRNENEHEBREER
M. FEMLRNBUA -SSR IEX (type-independent) FIF X EMIER LRI R . RILE LM
REKH pointer & reference KRB HFLWEED, MEFHATRENBRENFEDHITH. KB
pointer B reference FTFHIZ PRI RPBFABRE. BN £EMSEBENSE, RAEEH
pointer B¢ reference WA RERIE. MERESEMiRH.

MREBHEHREFEHEXLARE, ROIATEHENBERE BT BRI . 10an_check_in()
EHANETWEAAD. FR, WREBERERRENA T SRRSO HER A, RIOTTM S
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A—KEZ AudioRentalBook. loan_check_in(), MRIHEFEMAES. WMREPERE LIERE
PR RN SR AW ARBR R SRR, WA, RIINMAERERKRESRT.

5.2 @ WX RmEE%E

®TR, IERTIH—1 3 EHBER, HBHHSIA Cor BETHNEAMARANIHT AN RER
FEMBETR. B vibMar XPMHREBENLERFHBRFE. BN Libvar FEH Book,
FH M Book WAEH AudioBook. WINEMEHE O AA ~4 constructor. —4* destructor FI—4
print () B¥. AT member function ML —LBERE, WEMERRENOEE, LRN
BLGERBFHITT R,

BRIAMMET, member fonction AJHRIXFEF (resolution) EERIFM BN SHT. BESRE
TSI HT, RITRBECHARAIN A0 LX@T vircual. Libvar HFARRER, H
destructor 1 print () &X virmal (ERHEE) .

class LibMat {
public:
LibMat{) { cout << "LibMat::LibMat{) default constructor!\n"; }

virtual ~LibMat({){ cout << "LibMat::~LibMat{) destructor!\n"; }
virtual void print{) const
{ cout << "LibMat::print{} -- I am a LibMat object!\n"; }

B, REX— non-member function print (), BEZ M, HERN const LibMat

reference:

void print{ const LibMat &mat )
{.
cout << "in global print(}: about to print mat.print(}\n";

77 F—iTEEKE nat THEWEHR,
/1 BEKHBTHE—T print() member function
mat.print({);

}

R main() BEAPEEFEA princ O, FEER® Liomat &, Book ME. audioBook X
RUESHEBBT. B print() ERTEEK, BEKE var LFEFHEMMR, £ vLidMar.
Book. AudioBook =& Z[A|#kiX EMA) print () member funcion HMLIEA. £ iARRESR
prg = N
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cout << “"\n" << "Creating a LibMat object to print{)\n";
LibMat libmat;
print{ libmat ):

LA 2B R R

Creating a LibMat object to print()

/7 BW LibMat libmat
LibMat::LibMat () default constructor!

// #%E print( libmat )
in glebal print(): about to print mat.print(})
LibMat::print() -- T am a LibMat object!

// ¥#9 LibMat libmat
LibMat::~LibMat{} destructor!

FBRRERLHN K HEBEMITIF. Default constructor RBATREBRTE libmat WEXFHZ
fi. M print() P, mat.print) SHWRIMUN LibMat::print (). BETRNER LibMat
destructor BIEMA. HESRYE pook HREA print 5, HRHFESAFF:

cout << "\n" << "Creating a Book object to print(}\n";
Book b{ "The Castle", "Franz Kafka" }:
print{ b };

AT R R KEERAE R

Creating a Book cbject to print()

// B Book b
LibMat::LibMat ()} default constructor!
Book: :Book{ The Castle, Franz Kafka } constructor

77 #¥ print(b)

in global print(): about to print mat.print(}
Book::print () -- I am a Bock object!

My title is: The Castle

My author is: Franz Kafka

// Bi#l Book b
Book::~Bock{) destructor!
LibMat::~LibMat ()} destructor!

B—MHRE, EF mac.print (0 FHFTHERIAM (virual invocation) BERNTHAR! BHA
AR EBE Book: :print () MIE LikMat::princt). BZHSLABMBHNER, YBHFEXH—
PRAEN R, EXMIREXY constructor MESWHATEN. LYIRANRPMRBE, FAFREL
B9 destructor RELEBITER (HRFEE) . '
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RAVBINTEMEEE Book B? N THBRRENMFENIRUKE —POHEENE, KL
ZEULHERE—-TEE (), REEERLEA pwlic EXRN LK.

¢lass Book ; publie LibMat {
public:
Book( const string &title, const string &author }
: _title{ title ), _author{ author ){
cout <« "Book::Book{ " << _title
<< ", " «< _author << " } constructor\n";:

}

virtual ~Bock({){
coutt << "Book::~Book{) destructer!\n";
}

virtual void print({) const {
cout << “"Book::print(} -- I am a Book object!\n"
<< "My title is: " << _title << '\n’
<< "My author is: " << _author << endl:
1

const string& title() const { return _title; 1}
const string& author(} const { return _author; }

protected:
string _title:;
string _author;
}i
Book ZH M print() ®E (override) T LibMat B print(). EXMIFL nat.print () FiiA
RIBEM. title) H author() RFNFFIRMEREM (access function) ., A non-virtual inline
B SERMNAENALREBT protectes, B, WA A protected BIETA & A #AT IM AL

RERBA. Bt (REX) 24, BRBEEB protected A .

BTH, BN Book EHREH —TEHHKN audioBook . AudioBook B THAREAEE,
BRAENRE. ERWHIAAFTZH, %ikbRIE avdioBook WMEREL print (¢

cout << "\n" << "Creating an AudioBoock object to printi{)\n":
AudioBook ab( "Man Without Qualities”,

"Robert Musil®, "Kenneth Meyer" };
print{ ab };

¥ EBFITTRM public, protected B private 3 BT RMETIK, ABRITH public JEFR, NEENLEH
FRAERFAAEE TR, iH38 [LIPPMANOS] 183 1.
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RMOMEZHMERAAENERLERR? RIOEZHH 1) @it nat.print ) AANE
AudioBook::print (}: (2)ab BI¥LETRBEEKKIEAE LibMat. Book. AudioBook M constructor.
PATFENEEE R,

Creating an AudioBook object to print()

/¢! B AudicBook ab
LibMat::LibMat (} default constructor!

Book: :Book( Man Without Qualities, Robert Musil ) constructor
AudicBook: :AudioBook( Man Without Qualities, Robert Musil,
Kenneth Meyer ) constructor

// print( ab ) MARUGER

in glechal print(}: about to print mat.print()
7/ B, WELE—4 pook M—4 AudioBook!
AudioBook::print(}) -- I am an AudiocBook object!
My title is: Man Without Qualities

My author is: Robert Musil

My narrator is: Kenneth Meyer

// Hi* audioBook ab
AudioBook: : ~AudicBook {) destructor!
Book: :~Book() destructor!
LibMat::~LibMat () destructor!

BITEI audioBook X MRERM? RITHBEE SN AudioBook 5HEX Book KRR
ZH~—WBRE princO—MF. 4R, RIFLFEB avdioboox BIEHMS, MBI
constructor 1 destructor. £F Book APFRUHEMMIERREENR, HTH audioBook =K
A, ﬁﬂ?fﬂ$§ﬁﬁ$ AudioBook ﬁ?)‘(ﬂﬂﬁg.

class AudioBook : public Book {
public:
AudioBook({ const string &title,
const string &author, const string &narrator )
: Book{ title, author },
_narrator({ narrator )

cout << “AudioBook::AudioBook{ * << _title
<< ", " << _author
<< ", " << _narrator

<< " ] constructor\n";
}
~AudicBook()
{
cout << "AudioBook::~AudiocBook({} destructor!\n-";
}
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virtual void print()- const {
cout ««< “AudioBcok::print() -- 1 am an AudioBook object!\n"
/1 R, DTEERAMKTRY

// data members: _title M _author

<< "My title is: * << _title << '\n'
<< "My author is: " << _author << '\n'
<< "My narrator is: " << _narrator << endl;

}

const string& narrator{) const { return _narrator; }
protected:

string _narrator;
}:

HARERHABABX S “GRTKRNRA” A “BFEXMER" . FENEHATLEY:

int main()

{
AudioBook ab( "Mason and Dixon",
"Thomas Pynchon", ®"Edwin Lecnard" };

cout << "The title is " << ab.title() << 'An'
<< "The author is " << ab.author() << '\n'
<< "The narrator is " << ab.narrator({) << endl;

FEX—-FHARGILARD Cr+r WAXHEARMRRENE. REEASFTKEBE, WHEM
B, BERIMEY, AEFEHSSEMENH. HAFMRERSEIE: (1) EEMN Addison Wesley
Longman MMM TRIEHBFA (GRE: FAARERNTE, MILLHE) . Q) #ABHEE
&, i viovar BIBBEREEIAL main() Ef? 3) H LibMat JRE—-TEH Magazine B
%, WA print (), FA—" Magazine MHR.

5.3 K%%ﬁﬂg g?é% (Polymorphism without Inheritance)

{HﬂmgmmmwmmcmsﬁiTﬁﬁﬁﬁaﬁ%m@*&ﬂﬁﬁm&ﬁﬁmﬁﬂﬁ*m&
—B}E &, 85 member function set_sequence(), BE—TH 6 MF|Z—:

for ( int ix = 1; ix < num_sequence::num_of_sequences(}; ++ix }
{

ns.set_sequence( num_sequence::nstypef{ ix }):

int elem val = ns.elem{ pos };

/o
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EREE ns WIBIWES, NHRESHERITHS, FREBFETAXRT. SXNEG—
PHRI|EH data member _isa, AR EE RERNHIITT.

class num_sequence {
public:
/7o,

private:
vector<int> *_elem; // fEM—" vector. FERBKREEENTE
PtrType _pmf; /7 BT RTER (BH)
ns_type _isa; // BRIEFIRR
/7 ...
}:

_isa BT - PHEEZH, HEAKAURRENBAIRG . FARNBHIEHREET -12%
ns_type RIMER T (enumerated type) H:

class num_sequence {
public:
enum ns_type {
ns_unset, ns_fibonacei, ns_pell, ns_lucas,
ns_triangular, ns_square, ns_pentagonal

/o

THEA nstype() HHERBHARKSHETRER —FREI. WREKEY  nstype ) B
18 [ X R R enumerator (MR ) , FWIEE ne_unset:

class num_sequence {
public:
T .

static ns_type nstype( int num )
{
return num <= 0 || num >= num_seg
? ns_unset // THE
1 static_cast< ns_type >{ num );

}:

ﬂi}ﬁﬂﬁq static_cast %4‘%%%&1&%, EH@E& num ﬁ&jﬁ‘-ﬁ'ﬁﬂg ns_type ﬁ#ﬁi
B. astype() R R BHRIMES set_sequence():

ns.set_sequence( num_seguence::nstype{ ix }};

FE, set_sequence () ﬁﬁﬁﬂ&ﬁmﬂ _pfm, _isa, _elem % data members HERY:

Essential C++

bbs.theithome.com]


http://bbs.theithome.com

144 B5E HERMREEAE

void num_sequence: :
set_seguence( ns_type nst }

{
switch { nst )
{
default:
cerry << "invalid type: Betting to 0\n";
71 RBILEMERTTE, T break #fE!
case ns_unset:
_pmf = 0;
_elem = @;
_isa = ns_unset;
break:
case ns_fibonacci: case ns_pell: cage ns_lucas:
case ns_triangular: case ns_square: case ns_pentagonal:
/7 BT func_tb:r RAIE4FE#E, B 154480~ member function.
/7 YT seq B4 vector, HANE—& vectors, FIXFHEFILK.
_pmf = func_tbl{ nst ]:
_elem = &seq nst ];
_isa = nst;
break;:
}

R TSR Eukn) & H AR ARARHEI], RERE A whar am i) RERK, BE—
M FRABIB R RITHB. HEWT-

inline wvoid display{ ostream &os, const num_sequence &ns,

int pos }
{

0os << "The element at position *

<< pos << " for the -

<< ng,.what_am_i{) << " sequence is "

<< ns.elem{ pos ) << endl;

}

what_am_i () RFMA _isa M- HESFHFERBHTRIRE, HBAKR ns_type HER
RENFE, FIHERFFHHT AR EHK:

const char* num_seqguence::
what_am_i () const
{

static char *names| num_seq 1 = {
"notSet",
"fibonacci®, r"pell”,

"lucas", "triangular",

“sguare"”, *pentagenal®
};
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return names|{ _isa };

}

XABSREATIR, RRFEHEPERLTREX. S4B EMASMER R BHE S5
RTHRAERBLAEREFUESF: 1) “BUFEERIITE" 8L vectors TR MY IA
vector; (2) pointer to member functions Fi T MBI E: (3) what_am_i() FHBHH: @
set_sequence() K switch ¥4); (5) num_seq WIME---. HAA 8MEMAHER T XM DHEN
SRENE, HRINMVBFBLIERNE, TARE.

5.4 ES{—‘/I\H%%% (Abstract Base Class)

FIHERRI A — Y nun_sequence class. RNBMBIURGE I BAFHMBERE, RE
SR L. EBIMTEBINE?

EXHERRNE - SRREREFE TRIGENRET . BT, FERTIRN TSR
FTTREMAAR? XLBRIETHHRENER nun_sequence XTERMAFEN (public interface) .
LT R — i

class num_sequence {
public:
/7 elem( pes ): BHA pos NMBRLBLE
// gen_elems( pos ): PEAEED pes HERFHETE
// what_am_i{) : REIRIAETIE S
// print{ os )} : HIFTATEEBA os
// check_integrity( pos ) : & pos BRENEENE
// max_elems(} : BEFNZHEHEAUEE
int elem{ int pos };
void gen_elens( int pos };
const char* what_am_i{} const;
ostream& print{ ostream &0s = gout ) const:

bool check_integrity({ int pos }:
static int max_elems(};
oo,

}:
elem() SRBERAPHBENUELHTRME. nax elens) 2RBBRANTENH.

check_integrity () &¥IBEAN pos BENAYUMUE . orint ) SWHETHRE. gen_elens() &
FPEBAGE. what_an i 2RE-—-1TFHFR, KERFIN .

BMRELNT— £, EEERIBERETH GRS (ype-dependen) —H R,
HRLERETALFRBRROREXTIARFANEZAS . ZERETHRZR VB FMRE R
FREMRY (virtual functions) . IAEFWE, SMBAIRBLFRUENECTH gen_elensi) &
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ﬂmﬁ,@cmmgmmmnw}ﬁK%Wﬁﬂﬂﬂ*ﬁﬁﬁﬁﬂﬁ?——?ﬁﬁ%@ﬂmpw1ﬁ
BEEAY, MRAKFRAARBFARIMAERLE. FFEL, nax elens() BARSEBIARR
MAEMER— AR SR ESFAET BN TE.

HEF - ERFROLBZ B BB . what_an_i() HiFS (RFRES) FRFHEE—X
MBMNHEEREKROLIER. M elen) M print ) R, WREEMME. HARITEREES]
B, HERNSENS -HBARANE, BEMHRISRIEXHELR. T8, saic
member function JG K B 4 B IR ¥ -

Bt EENE=F, FESHREEMAMETINERNESR (access level) . MRXEMRE
ThNZIL-—BEFERERA, RITEBEHEEFHN public, i1 elem(), max_elems(},
what_am_1i () XE.

EMRENMRETIEELZARKEGAY, ROWBEHHR private.  BIEEL B ERHR
£, FEERAERTY private member. AW HFARMFETHBLIBRERSER, FURMNA
R ENIAEMRR private.

BMEFERES, EAFER protected. XFFBEMBEMTHMILRELRA, dXLTF - BE
K. B0 check _integrity(} F gen_elems() FEELERLTEFY, HFAR-—BEFLA
. RTEREFERZEH nun_sequence class EXAE:

class num_sequence {
public:
virtual -~num_sequence{){};

virtual int elem{ int pos ) const = 0;

virtual const char* what_am_if) const = @:

static int max_elems {}{ return _max_elens; }

virtual ostream& print{ ostream &os = cout } const = O;
preotected:

virtual void gen_elems( int pos ) const = 0;

bool check_integrity{ int pes j const;

const static int _max_elems = 1024;

BrEMURY, BEARFREL, BATRN “4" BEUKH (pure virtwal function) — IR
MTFEEME, XTEURBHFLTERE LHIE, PIU gen_elens (3 ZT num_sequence class. ¥
BEEBBEN 0, BRERSER - "4 BEURK:

virtual void gen_elems{ int pes } = Q;

Essential C++

bbs.theithome.conl


http://bbs.theithome.com

54 FEX—THhSEI (Abstract Base Class) 147

EMEMRERE - (RED) HELEK, B, ATFHEONATESE GEE: AEHUR
BEREABHEN., BRARE) , BRAEIEFEEANR. XMEHBENRELENTHR
(subobject) 2 R, T ELRT#RIX 2R A4 Kb A 4 7 A 401 o6 4R BE AR DI 58 .

num_sequence class Eﬁﬁﬁﬂﬁ'{&#ﬂg data members D)E? i‘i’NﬂE#XﬁE&ﬂﬂéﬁ%#ﬁﬂ
HHBRRER . A2, num_sequence FFRATHIMEN data member, EHYERREN “WFIGFE
" BTN HERERLFETEITEERN data members.

B2 constructor Fl destructor ¥ M7 H T3 H 4T non-static data member TEH
fTHsh4L AR, BTRAK construtor IREFFZHEME. ARSI TR destructor. £HY, BRI
B, LEEEXF—I (HED) ELIR¥., HEEWRHE destructor FHAN virual, #XH:

class num_seguence {
public: ’
virtual ~num_seguence();
/7 ...
T
A2 FERUTESHE:

num_sequence *ps = new Fibonacci( 12 };
FURRN i 3 i) - ¢
delete ps;

ps BEE nun_sequence WIEH, HELR EEMIBEL rivonacei MR, 4 delete FiL
AT THIBH S LI, destructor £EMTTHRIFENSE S L, FRELMRE AANATS
[B] 4 1 FF 49 B B DX, (free store) . FEAE, non-virwal REERFHFED ZERB (resolved) |
B9 12 %t 4 A U PR A A TR 30 e 24 B

FT&, BAMHFP, @3 ps @AM destructor — F R Fibonacei destructor, &R &
num_sequence destructor. ERHFREIZRE “BIE TR R AR B EE T HPB— 1 destructor” ,
MR RN EERTE#T. ¥ TERERTHNREE, BILFH destructor FBEAS virtual,

EEBHARWERITNEXANEL PR destructor RN pure virwal (MERIEE) —F
AEHEARAEMEAE LHEIRE. X destructor TH, BIFERETAEL, Gxs?:

inline num_segquence: :~num_seguence{) {}

ﬁ*%ﬁ-FmﬂﬁnMmeme%OﬂWtﬁ#ﬁﬁcMﬂJMﬂﬁnﬂ)@ﬁiﬂmﬁ:

2 B (LIPPMANSSa] BHENSAS . HHMB M4 vinual destructor BIFFET & HAUENE .
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bool num_seguence: :
check_integrity( int pos ) const
{
if { pos <= 0 || pos > _max_elems }
{
cerr <« "!{ invalid position: " << pos
<< * Cannot honor requesti\n*";
return false;
}

return true;
1

ostreamk operator<<( ostream &0s, const num_seguence &ns )
{ return ns.print{ os ); }

BRERAABFERMNTERTHMBESE num_sequence NEBNMEX, BEEFHFHFRL, BN
ARAERERBY - ROET. S REXRTLARMBIUNEAME, DUHTEX

num_sequence FIARR.

5.5 E)‘(—/I\?JEE% {Derived Class)

TRA KRB R — REXHMRR T X% (subobject) , FHZEM non-static data members:
WMRANE—HAE, —RRERNIS (BIRERD non-static data members HR) . (HHER—
RECRERAN - RO ARRBEAESRRMFR. ) RELXNIFEREFR LS ERERLFH
E® L.

/7 3B "nun_sequence.h” SHEXEMEX

#inciude "num_seguence.h"”

class Fibonacecl : public num sequence {
public:
/5o
1;
REXNEZEHRZERBET S, L@ pupl iU RERN LK. B —-MRAAER, EXE7a
REAZA, HERNEXLFCETE (XRERNMTADARLTEATH nun_sequence HE

XEKCHFRERR) -

P ReE S0 WHST, BRBITLUA public, protected W private 3 FTRMETR. 1T EH £ EARAE M
. REBRERERMERNIE, FEHFREBEN. [LIPPMANGS] % 18 KM EMNFREBHIE.
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Fibonacci class #4404 ELMETIRHE MBS RBB AN MHXAAE. BRit24, 2178
A Fibonacci class ¥ MAY members. U TR Fibonacci class BISE X:

class Fibonacci : public num_sequence {

public:
Fibonacci{ int len = 1, int beg_pos = 1 )
: _length{ len ), _beg_pos{ beg_pos }{}
virtual int elem( int pos } const;
virtual const char* what_am_1{} const { return "Fibonacci"; }
virtual ostream& print( ostream &os = cout )} const;
int length{} const { return _length; }
int beg_pos{} const { return _beg_pos; }
protected:
virtual void ) gen_elems( int pos ) const;
int _length;
int _beg_pos;
static vector<int> _elems;

+:

Eﬁﬂ"]&ﬁ‘q’, FMREXTEFEKEAERMEXTIT data members. tength() # beg_pos()
XA BHHEFIAX non-virwal, BAEMNHLEEFREMSERTHES. AURICIE3FEEE
BHZEON—RA, FAUARIET L pointer B reference FFITRIER, TEBAHEN]. #k0:

// ok: BHABHIESIE, MAHT Fibonacci: :what__ain_i(}
ps->what_am_i({);

// ok: FRMKETEY num_sequence: :max_elems ()
pe-=max_elems{);

/1 8% length() HF nun_sequence EEOPH— A
ps->length(};

/7 ok: ENEMBSENHFER Fibonacei destructor
delete ps;

IR ENEERNBEOTERA length()  beg_pos() " SWMBRITHMAER, BARINNZK
Btk EBAERNED. EFRHPNARZ —EREESE nun_sequence H M LFLE LR
length() M beg pos(). A —XkEL “Hal" BRIKERLR beg_pos() Fl length(y FAH
BHER —ENAREEREXRR vircval, MELTIEXERIT vircual, BB AN
EAEH (FIM beg_pos()) MBXBAE. EMEEERLATEEFHHH.
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A-REFEOHRE, WK ERRAO S 02 ) b I 4 2 E 5k, BEEE T£
length(} M beg_pos() HBH THATRA inline nonviral functions. 5.6 FWeihgFg F R
M —P K.

RIXE, RWFER, SRITEE “ERERMBERZ MOER, NDATBERE (LR
AHZFRER) BT W, BARRETHHEHRRSE, BRARSEBEENE. —RTS, X2
—AWEANER, SR FEERFANSKRAAANER, RERLRK.

BUTER etem) MEHAAR. REBBERBRLIMBY S BRPHRUEY, tX4S
Z 510 AR MO AT SE B, AMIHBA XA viccual:

int Fibonacci::
elem( int pos ) const
{
if { ! check_integrity( pos })
return 0;

if ( pos > _elems.size() )
Fibonacci: :gen_elems( pos );

return _elems|[ pos-1 ]:

}

WEE, elen) WAKKTRY check_integrity(), HEXHBSENKAIRA—RK.
— BRI, SRMRA public MEA prowected R, ABEMEK AP REE N, BAHELY
REXBASWEHME. LK public members ERELRPFRILLL public, FHFRAEERY
RPER. £HH protected members AW A K PREERR protected, [FIHE AL S AEM TR L 360 R,
ERSHWXMRELRFAFEH. ETHEEY private members, WELTEILFERTA (1836
REXRMMF) . (FiE: NEWHEURT pubiic Inhertance (AFFMEE) MR, AER protected
inheritance 3%, private inheritance, HRMA—#. ERMHAEEF X, W25 [LIPPMANGS] 183 %)

HicHE, &R pos R EHNTEN, RITGRE _clens BEHABEZHLE. AERG,
elen() | gen_elems(), HHLEMTEHHEA clems. XM RELFEMR Fibonacci::
gen_elems (pos), AHBREMEME gen_elems(pos) . MEMEHHLM? XL HIAE!

 elen() N, RIOARMDERTTEARNRERT— 4 gen_elens () .7 Fibonacei: selen $]
HRITEEHNE Fibonacci::gen_elems (}, HHBRM, RLEINTHAHT gen_elems{} HYJ
RS, X ERMNFERTBUTRNG, FEBREEBPRTRAY, FLSDHFRA R
W. ZRENHARNEARAMKKER. BT class scope BRAF, BT AL RS
BATEAAR G REEE. TR, WEHEENBUNMERERT.
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PATR gen_elems() M print() KNERAR:

void Fibonacci::
gen_elems({ int pos ) const
{
if { _elems.empty({) )}
{ _elems.push_back{ 1 }: _elems.push_back{ 1 ); }

if { _elems.size() <= pos )
{

int ix = _elems.size(};
int n_2 = _elems[ ix-2 ];
int n.1 = _elems[ ix-1 ];

for ( ; ix <= pos; ++ix )

{
int elem = n_2 + n_1;
—elems.push_back({ elem );
n2 =n_1; n_1 = elem;

}

ostream& Fibonacci::
print{ ostream &os ) const
{
int elem_pos = _beg pos-1;
int end_pos = elem_pos + _length;

if ( end_pos > _elems.size(} )
Fibonacci::gen_elems{ end_pos );

while { elem_pos < end_pos }
o8 << _elems[ elem pos++ 1 << ' ';

return os;

HE, clem} F print() HERE _clems BEEFFLENTE, HHEETEI AR
H gen_elems ) MUFFE. BRANZIAHEH check_integrity (y. BEXARREIEHBERRE
pos HIHBHR? —4AWEENFTXE. I Fibonacci class BE —# check_integrity():

class Fibonacci : public num_sequence {
public:
/oL
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protected:
bool check_integrity{ int pos } const;
/7.

}:
F&, % ribonacci class |, Xt check_integrity{) E‘Jﬁt’(iﬁ)ﬁﬂ%ﬁé&b‘(ﬁi&i%*&‘}
WA EHElk. DL elem() R, X check_integrity() $EBAFEAMTIR Fibonacci
B8 — 1 R ¥ Ak

int Fibonacci::
elem{ int pos ) const

{
// B%E, WHAKNE Fibonacei & check_integrity{)
if { ! check_integrity{ pos )}
return 0;

[T
}

FERELARD member FHELA member AER, FLBERAELESRKIH member. 1
BRE, IREXNZEFNEMEM, BLBRICHZFRELRD SWIG member, TRk
#5380 member. AFMIFWT, MRBELEIREIRKE AYRTIRTS member, HFH A class scope
BREAMUENE. P

inline bool Fibonacci::
check_integrity( int pos ) const
{
/1 BAME class scope ERF
17 MRKRBEM, SRCHRERE SR
if { ! num sequence::check_integrity( pos })
return false;
if ( pos > _elems.size(} )
Fibonacci: :gen_elems{ pos );

return true;
}

ERBRIETRNAER, EEEF check_integrity () IFREMIELTE. T, FX
HF EEE pointer H reference KA check integrity(), bl REELE num_sequence K
B—fr, KEED pointer I reference LFFIEMPRER 23R, #m.

void Fibonacci::example()

{
num_sequence *ps = new Fibonacci( 12, B };
/7 ok: ETEHRYMEATRIYY Fibonacci::elem{)
ps-»elem{ 1024 };
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/7 BEX: HRIE ps HHH, MUT S8Ry
/7 num_sequence: :check_integrity{)
ps->check_integrity( pos };

}

ETEAEE, ~-BRUT, EELNREXFRURZH non-virtual BRI, F R FHIRURS
%, BETHRATANHROGEHFR: BLPHHIAREBLFETNR vinual. BFANX L
MMEBBIEIE, (BT LD AR IR BT I A P I

REFMERRNEEHRE, YIREXBRERDSREZ TR, CXARRZEXRSE
M. WRMNME, RESERFSFEANTAANE, THURATEY. XA “SHEAn
FERBEK, BMLFEEHEAN virual” HEEFRHER.

REEE X, RN, AR, LHREEEHEERERSRNSBAE M EERLRE.
FHzp, ﬁﬂﬁ‘]ﬁ&:&%ﬁiﬁi% check_integrity(}, @'E’ﬂﬁﬁﬁﬁ*iﬁ

bool num_secuence::
check_integrity( int pos, int size )
{
if { pos <= 0 )| pos > _max_elems ){
/7 FSERARR. ..
}

if ( pos > size )
// gen_elems () AifidBRHFMA

gen_elems( pos };

return true;

}

E X 1 check_integrity(} M & & , gen_elems () Jy il i & ¥ #HEBAA. N
check_integrity () 2 Fibonacci WREM, WAFEM LA ribonacei::gen_elems(). 4l
-3 check_integrity(} & # Triangular W £ B F, ¥ LEEBR2AR Triangular's
gen_elems{), HKULAHE. FEASDIMT HFRABER:

int Fibonacci::
elem{ int pos )
{
if { ! check_integrity({ pos., _elems.size() })
return 0;
T
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FsE WA RMEME

RIS CREARE, XHBIEFBEREA —KMRF£ T . IR E R
HMRERMFTTRAAT, ETLRE—BEE ARG, DRGSR FUE I 2O R A 8
#it. UFER--MNRMKERF, ARBEREENERNERANRE. gen_elems) ZHHHEMN
HiEETRBRNME, TREFEHRTENTE.

int main{)

{

}

Fibonacci fib:

cout << "fib: beginning at element 1 for 1 element: "
<< fib << endl:

Fibonacci f£ib2( 16 };
cout << "fib2: beginning at element 1 for 16 elements: *
<« fib2 << endl;

Fibeonacci £ib3{ 8, 12 );
cout << "fib3: beginning at element 12 for 8 elements: *
<< £ib3l << endl:

WFHBATRE, FEUTRBER:

fib: beginning at element 1 for 1 element: (1 , 1 ) 1

fib2: beginning at element 1 for 16 elements:

gen_elems: 2
gen_elems: 3
gen_elems: 5
gern_elems: B
gen_elems: 13
gen_elems: 21
gen_elems: 34
gen_elems: 55
gen_elems: 83
gen_elems: 144

gen_elems: 233
gen_elems: 377
gen_elems: 610
gen_elems: 987
{1, 16 ) 1123581321 34 55 8% 144 233 377 610 S87

fib3: beginning at element 12 for 8 elements:

gen_elems: 1597

gen_elems: 2584
gen_elems: 4181
{ 12 , B8 ) 144 233 377 610 987 1597 2584 4181
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5.6 ifjﬂ??%ﬁiﬁi,% (Using an Inheritance Hierarchy)

BERMNELEHMEE X Fibonacci class BHFREXHEE 5 #BFE (pell, Lucas,
Square, Triangular, Pentagonal) . B7E, RIET T NEHERLE R, HHaFEHhREL
num_sequence, MK 6 MERAEL. BIIELMERETIR? LTA M REY aisplay() B,
HE—EWHH ns, B4 const reference, 18 num_sequence X% :

inline void display{ ostream &os,
ceonst num_sequence &ns, int pos }
{
08 << "The element at position "

<< pOs << " for the "
<< ns.what_am_i{} << " sequence is "
<< ns.elem{ pos } << endl;

}

ff aisplay() B¥Y, BERATRHANAEBHUE: vhat_am i) #Hl elen(). HEH—H
what_am_i() Hl elem() 2WHAR? XA LEFHEEHATEH L. RINBE, ns FHIERWMER
# num_sequence ¥&, MEMM nun_sequence MEMIRAERMM K. I LR T 5B IR HREHAE
e, SEVATHEE ne FFHEXNRHESRHHFTRI. E40F, THARFED, RAFME
ERRHENT TR, #% aisplay():

int main()
{
const int pos = 8;

Fibonacci fib;
display({ cout, fib, pos };

Pell pell;
display({ cout, pell, pos )

Lucas lucas;
display{ cout, lucas, pos );

Triangular trian;
display{ cout, trian, pos }:

Square sguare;
display{ cout, square, pos };

Pentagonal penta:
display( cout, penta, pos };
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HSE EAINRERRE

WEHNTE, FEUTHE.

The
The
The
The
The
The

at
at
at
at
at
at

element
element
element
element

position
position
position
position
position
position

element
element

8 for the Fibonacci sequence is 21

8 for the Pell seqguence is 408

8 for the Lucas sequence is 47

8 for the Triangular sequence is 36
8 for the Square sequence is 64

8 for the Pentagonal sequence is 92

WEE, ITEFHREGRAME 411 TREFRESGRERA. BRES nun_sequence )
BOTAE BRI . KRSt PR AkEE. 02, EFMEEHARBIMNNE, 04 BB
BREFETELARFEMRBEIS, R IRNBAT XL, Bt AR T 8%
My RMGE. MENNBTLRER, REEMA—TMHNBANE, REBR—MEARHFIZ,

BOAREARRE.

TG, BRATHER nun_sequence, WX output EXAFH T ERIBIE.

ostream& operator<<( ostream &os, const num_segquence &ns )

{ return ns.print{ os ); }

BT print 0 BMRMER, FL output BERFESHMEMREZXEFTER. i, TH
EBARIFT, BABMIIREEELT MR, #—— X% output BRA:

int main(}

{
Fibonacecl £fib{ 8 );
Pell pell{ &, 4}
Lucas lucas( 10, 7
Triangular trian{ 12
Square square( 6,
Pentagonal penta{ 8§ ):

)i
1

6 );

cout << "fib: * << fib << '\n
<< "pell: * << pell << '\n'
<< "lucas: " << lucas << '\n’
<< "trian: " << trian << '\n’
<< "square: " << sguare << '\n'
<< "penta: " << penta << endl;
}:
WMEHNTE. BFFEUTRRELER.
fib: {1, 8) 11235813 21
pell: { 4, 6 ) 12 29 70 16% 408 985
Iucas: { 7, 10 ) 29 47 76 123 199 322 S21 843 1364 2207
trian: (1, 12 ) 1 3 6 10 15 21 28 36 45 55 66 78
square: { 6 , 6 ) 36 49 64 81 100 121
penta: {( 1 , 8 }) 1 5 12 22 35 51 70 92

Essential C-H-

bbs.theithome.com]


http://bbs.theithome.com

5.7 BENEZELHR 157

5.7 ERNIZZLAHMK

EHNHRITZT, MREXRUENRED, FRRMIMKARE. §MRELRLLFIRM
FHEROTEFERE, BLIHSETENET. TEGITE. WHKERRHB0 RIS
£% . ZRNRTHIFRFR?

IRMR IR VT, REEET -BIRER, HiLATAPASETHEIRE ST EMA Sk
RERA, ARG TLUNMGZET. BRNRNETEMAFORIIL, TEXETEEIM
LUFENIRTRHERNNEFR, BAXHYRITRMLERELOIMA TEERE BT L.

PITRERN A - MR FR, FORFARERRAOKANSHE LR, BERXN. £0
WIHEAZED, W TRRFFARUE—SREFFFLRATH. SHENTETHELTRIT R
IR ST AT A MHE. -

PFEREHUMEDN num_sequence EX. A data members _length #l _beg_pos BAEH
BAZE num_sequence WREKRT . B ENIABEAE protected, iHRAEXTUERBRAEI. BNK
FFRLR I length() M beg_pos () HEBEERAP nun_sequence BIRK. RHTNHEEHN
public, DAE—REFEFEEIEDR LAWY,

A—HH data member EIMAZ] num_sequence M. _relems R4 reference fo int vector,
FRABEIRELXPHIA static vector. NHATHMIAN reference ME pointer 1B? F IR 2.3
WA, reference KEFLZEATRENR (null object) , pointer HA AR null. iLE Y reference,
BIRBEALBREERETHN null T.

data members IBRR A reference, R#FFE constructor B member inftialization list B LI ¥IEE
. —BHEEE, RELEEEMB—43E. R data members B4 pointer, BEIILRH:
AT I constructor WMEARIAL, WATLUEHEMBEN nll, BREESEHRMEIERNAE
ik ERFEHIRTRIIERBEXLRFNEAREEES A reference E& pointer.

EXRERETHALENGELS, BREHFFPHTTIENEINES. XERNBUEEFEN
elem{) # print(), EEMIHN num_sequence fJ public members.

class num_sequence {
public:
virtual ~num_segquence() {}
virtual const char* what_am_i() const = 0:

Essential C++

bbs.theithome.com]


http://bbs.theithome.com

158 FS5E ERANREERE

int elem( int pos ) const;
ostreamé& print{ ostream &os = cout ) const:
int length{) const { return _length; }
int beg_pos() const { return _beg_pos; }
static int max_elems () { return 64; }
protected:
virtual void gen_elems{ int pos } const = 0;
bool check_integrity( int pos, int size ) const:

num_sequence{ int len, int bp, vector<int> &re )

: _length{ len ), _beg_ pos{ bp }, _relems{ re ){}
int _length;
int _beg_pos:
vector<int> & _relems;

¥

HE, BIMREBRFIRATRE B I MESHHIT, HPaE. BITESESE gen_elems().
HAIBFIR B whac_am i (). FREBFITTRO static vector, AR constructor. JF 4 i) 324k &
THRRTERY. TETHNERE. KEMRHRUEMNEIRY. LTFRYEEHN Fibonacci XK5E Y.

class Fibonacci : public num sequence {
public:
Fibonacci{ int len = 1, int beg_pos = 1 ):
virtual const char* what_am_i(} const
{ return "Fibonacci®*; }

protected:
virtual void gen_elemz{ int pos } const;

static vector<int> _elems;
};

8% nun_sequence RN HRER, BUEERET ~LTHANE, LEFREXBRSH.

5.8 '?‘)Jﬁﬁ'ﬂj . H]“Mﬂ . E%ﬂ (Initialization, Destruction, and Copy)

W4 H nun_sequence BALERM data members, FMF N ETTRBIBLTE. BTLEY
HHBERAEMNRESR, BX2HESFHAENAN. BFMRHFRR, HEXEM constructor,
FHH A constructor AAHEKFTFHMNFTE data members FFIHELEE.
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5.8 #MEAfe. M. RH (Initialization, Destruction, and Copy) 159

ISfE, num_sequence JhE—MHIREN, RIITHENEE NIEMATS. nun_sequence HHRHIA
BREMEERTROFHR (subobject) . BTFXANEl, BHFEHXR constructor FHIN protected
TidE public.

WRERMBROWBELTY, SEEAHXERZ constructor, REBHABREXBZEOW
constructor. XTIBREBHTFRNTH, RERNKZPHLEFEIFXR: HEX constructor §
Wl “EATFHE” , YURBEKLEX constructor BIMIIRLN “HRERTHR” . AW 51 ¥y 3
RRERTH Audiosook, HMWREAS IAMFHRK, SFHMNMH constructor M.

WA constructor, AUBLFRIELY data members HITPRLEE, THIEEXZ data
members REGEYSME. A2, EE num_sequence TE I ME, B%FiT member initialization list
EA, flin:

inline Fibonacci::
Fibonacci( int len, int beg_pos }

¢ num_sequence{ len, beg_pos, _elems }
{}

WIRBRAVE8E T ERX num_sequence constructor I FIHRAE, WX~ ribonacci constructor
EXRLBRIFHBEIER. A7 BHEE nun sequence ERBRNBRBEAHAT —4
constructor (FFNHEE 3 2HE) . ZRINVFAIP, XERRFAEEN.

F— MR, A num_sequence #ft default constructor. Fid, RFIDHUH relems BN
e, FHFEEBRTFR vector WEN, BRRIMEHESTRE null:

num_sequence HH
num_sequence{ int len=1, int bp=1, vector<int> *pe=0 )
: _length{ len ), _beg pos{ bp }, _pelems({ pe ){}

HE, MRARELN constructor KA L RAELLTE— 4 constructor, HERESEDH
BAREEN default constructor. '

BENPIKEA rivonacci MRIENB—~4 ribonacci MRMFIER, X&REFAKR?
Fibonacci fibl( 12 };:
Fibonacei £ib2 = fibl;
WMRRNMK rivonacct EXT —4 copy constructor, B L&A copy constructor. #{(]
FRELAIM T HRE X rivonacci M) copy constructor:

Fibonacci::Fibonacci( const Fibeonacei &rhs )
: num_sequence{ rhs )
{}
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160 E5E WP REHERRE

B rns REZSHFHMRELNE, EFE member initialization list 8 £45 HISHY copy
constructor. MBEXKEITE X copy constructor, XL KEMLHB? ALAM, EX defaul

memberwise initialization FEFF S RKMT. MMRRAITAHELE LT copy constructor, H <4 iE
A.

EFIFFEESDTEX Fibonacci # copy constructor, B NBRIAFTAEBESIEE R FRR:
Bk, EXTHROEE ML, REIRERN members TR E—HHL-

copy assignment operator MM —F . MEBRITHERS Fioonacci NRIRME (assign) 4
H—4 Fibonacci M®R, MH Fibonacci class FHHBIME LAY copy assignment operator, EfE
SERAEREREMBEAM. DLTHER copy assignment operator #—FpE X H, ME—HWFHH
R, LR ORAEEN copy assignment operator:

Fibonacci& Fibonacci::
operator={ const Fibonacci &rhs |
{
if { this != &rhs }
/7 WHARAREN copy assignment operator
num_sequence: :operator={ rhs );

return *this:
1

R, AREXRTAR Fibonacci HITE X copy assignment operator, B AEKBRATHE
HFIIFRBRR. #ELEE 42 TH 48 ¥MiTie, ETTHRARNARZEN copy constructor FI
copy assignment operator A ZERFH.

EXER destructor 2TEFAELM destructor ZFHRZEVEAMH. BRIIFAFERELRPHE
BEFT AR RO R R AR

59 FEIRAEXRPE X —TEUEE

HTATE LRERS, RATOARE, REBHEXTHEURKE SR, DRFHAZMML
R . WREHTHRE THEPIRE (pure virwal function) , AXMRESRB SR AREE. 1
BMAENEELEMHR.

MBHRIMTATASELFRUENBU R, WARELTREVFEL, HEHERHLFATLET
SGEEFAHIERER, G SEA. BERH. HEYE (const-ness) . THRFRES, ¥
F riponacci::iwhat_am i} Hﬂ‘ﬁ)‘(ﬁtKEﬁ

class Fibonacci : public num_ sequence {
public:
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virtual const char* what_am_i() // AIE#...
{ return "Fibonacci"; }
7 ..
Yi

B ribonacci B what_am_i () HAEHH,. BiFELEEE, IERESAREZLAL. LR
Intel C++ HIFFMLIRIER, RBIYTHREEHS:

warning #653: "const char *Fibonacci::what_am_i{)*
does not match "num_sequence::what_am_i*
-- virtual function override intended?

EREEEFERI 23?7 BRREEPUHT whac_an i) MEHFETEMSELTHH
%-E%MmeﬂLﬂlﬁﬁ%ﬁcmﬂ,Wéﬁmwmgﬂmﬂ)ﬂ%nmwma.ﬁ%ﬁﬁ#
LAEREWE? N2, DWTERRARNART:

¢lass num_sequence. {
public:
virtual const char* what_am_i(}) const
{ return "num_sequence\n"; }
s

class Fibonacci : publie num_sequence {
public:
virtual const c¢har *what_am_if(}
{ return "Fibonacci\n": }
1

int wmain()

{
Fibonacci b;
num_seguence p;

/¢ WHBY: Fibonacci
num_seguence *pp = ab;
cout << pp->»what_am i();

cout << b.what_am i{);
return 0;

}
KRN LABRFHBUM D ribonacci FHH. WRAFHNTE, EHFTETHIEMNE
HEEF:

num_gseguence
Fibonacci

%Hﬂ&gf‘é‘?ﬁﬂﬁ%‘é‘iﬂﬁﬂ]? ﬁi%‘éﬂ?ﬁ#@ﬁ‘]ﬁﬁ, FAREAXEEELF BN ZEH,
FEERIMREFEZTLYWE. TEMFEFLH—FER, WARERE. XHRLATLREL
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162 BsE HEXREBKE

RAZREMURENES. BRBEFEHAAR. BREBTURR -FIX.
TR what_am i) MHE_REREAFR. ROAZPROWERNEANKRBRFTZLEYE
num_gegquence Wﬂ@]ﬁﬂﬁz

class Fibonacci : public num_segquence {

public:
/1 EARIER!
71 RFEFHRBBYREEMZ const char* MIE char*

virtual char* what_am_i(){ return "Fibonacci";

P N
Y
num_sequence B what_am_i () SRPGRMEER— const char *, Fibonacci B) what_am_i ()

BEEHHR—A char +. XLRBAERN, Q7 ERFHIX.
“BEMFUHATEYE” X—RNEMB5: SEXNEDEBCERX BERERX GERE

}

pointer & reference} Hf:

class num_sequence {

public:
7/ EHK clone() REEHEE—1TIEEH

/7 #IA num_sequence MIEM—IRER

virtual num_seguence *clone(}=0;

o S
}r

TR A 25 (Y[R 42 3R U T LUK 51 12 2 € BT iR 4 SR BY B 3 -
class Fibonacci : public num_sequence {

public:
// ok: Fibonacci JHEAEB num_sequence

7t EE, FEREHEF, XA virtual FELE

Fibonacci *clone(){ return new Fibonacci( *this }; }

/o
}:
LRMEWRERS, ATHEELXGR S RAEH, MHETHHARER, R—-E8NLXRA

virtual. WIFFSKERTREHFELFE, RERTEREETXRUEHERFTHRE ZEH.

BRI E S i (Static Resolution)
ERHHELT, BEEBMAHASHATETA: (1) £230 constructor ] destructor K
) YURMNEANEELMNNE, TIEEITEM pointer 5§ reference B
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URATHERE RN BB, LB constructor £ EMMA. MBLBEES construtor I8
RKABUER, @REMLE? WK R IRE: I € NI — 4152

R BEMKIRAERTH data members BIARFIMEMA . QISR UL I8 FIIRAE 200 HF — 0 s LK B,
EEATRERAREIHAN data members, XA ARE—HIFH.

ETEANEB, EEEMN constructor F, EAEXNEUEHEMNATSHRA. AwE
num_sequence constructor RINEIMA what_am i), TEWA—ELBEHRINHF num_sequence H
SWI—17F what_am_i(). REZEHEN destructor TR FAELIEH, 1AW =R L.

FERLUTEFAE, HPEMH 51 THPANYE LivMat A AudioBook. BICHM, printt) #
R RERP R BURHK:

void print( LibMat object,
const LibMat *pointer,
const LibMat &reference )

1/ UTFEBEA LibMat: :print ()

object.print{):

74 PAT — 58 il ik e 300 R 0 AL A Sl i3 A7 i
// BNEETAS— princ () S#HNA
pointer->print{);
reference.print{):

}

HTHE ‘“FR-WMRPIBRULFHEUL" , £%5 (polymorphism) BHE —E&EHE. £ C+ &,
MEA LA pointers F references 7 BEME X R H AN RFERES.

BRAVAELEEH - NXEFEMR (A princo RE-2F0 i, RTEREEHRUEREZ
EENRENEEE. IRBEEANTEMERARNR, TREFESGNAFERBRELEPNES
data members. AN, MWW avdicBook XWREH print():

int maint)
{
AudioBock iWish({ “Her Pride of 104V,
“Stanley Lippman”, “Jeremy Irons™ };
print{ iwish, &iWish, iWish };
o
}

B, HF iwish WH “ERTHE (BRERT viovat BRS) ~ EEHP “HEH object T
FREMAE" F. HENTHE (Book MO audicBook BFF) WAKTIHE (sticedoff) T.
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164 BS5E WX SEBA

ETHBENEH pointer A reference MBMIEILY iwish SRR A, XA Y
A AEATRES FADISEREN Audiobook NRMFE. Eit—SHHY, B L[LIPPMANSGa] 1.3 1.

5.10 #L ?ﬁ' ;:@ Bg E_ﬂ_ EIJ % E m %U (Run-Time Type I[dentification)
FARBAA 6 what_am 1) B, HEE-TPRURBZLANFHS.

class Fibonacci : public num_sequence {
public:
virtual const char* what_am i{) const { return “"Fibonacci”; }
/...
}i
Bt FE, EFRABHKE ——6 what_an 10, FSHBEARTIERVMAMUEA. X

R TR A R 2RI I 1Y what_an_1().

X — R RN, BREF nun_sequence HM—4 string member, #4H—4¥KE
R constructor #H#E TR UHSIM, 45 num_sequence I constructor. HN.

inline Fibonacci::
Fibonacci{ int len, int beg_pos )

: num_seguence{ len, beg_pos, _elems, "Fibonacci™ )
{}

A-FLBFEERFAEY typeid ERA, XRFTRHRTHHIIHMN (Run-Time Type
Identification, RTTI) #—#55r, MEFETEH. TLRMNBUENESLE class pointer B class
reference, BRI SHEETH.

#include <typeinfo>
inline const char* num_sequence::

what_am 1{) const
{ return typeid( *this ).name(}; }

€ F typeid ERNZY, DARTALTH typeinfo.typeid ERFLIEM—4 type_info ¥t
R, RPEHESDIERNOMHMES. E—15%5% (polymorphic class) , it Fibonacci, Pell &
%, WU~ type_info MR, FHRM name ) HMLEE —4 const char*, R RRAE L.
who_am i() HRPHXIRAR.

typeid{ *this )

REFE 1 type_info MR, XRH “who_am 1) WM this FHEHFHEME” WTHRBE.
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510 BATHAMAY U4 EHH (Run-Time Type Identification) 165

type_info class WXRHEMAMHEN M LREIE. Fllr, UTERERBIURE ps £BE
MED Fibonacci X%

num_sequence *ps = &fib;

/7.
if { typeid( *ps) == typeid{ Fibonacci )}
// ok, ps MBEERMES Fibonacci MR
INRE T RRINXLE:

ps->gen_elems( &4 };

BT M F AN R Fibonacci By gen_elems (). AW, BABIIAXRERIEFHE ps K
WIEMFES rFibonacci W&, EEZEEWET ps WA Fibonacci M gen_elems() R, #H£&
PRI HHR:
/¢ $iR: A% ps #IE—1 Fibonacci #Eéh
/1 ERENFERNFET Fibonacci H&!
ps->Fibonacci::gen_elems( 64 );

BH, ps HA “HE" EHFAHOXNRER LR AR SH—RERINEY, typeid REHNH
HotL . I

SRTANME

ATiAA ribonacci By & X8 gen_elems (), HITLAFRIFHE, % ps R SIER N
Fibonacci TH#l. static_cast Z B FFATLH 248X 04 5

if ( typeid{ *ps} == typeid({ Fibonacci })

{
Fibonacci *pf = static_cast<Fibonacci*»{ ps }; // LEHHE
pf-»gen_elems( 64 );

static_cast HEFHERR, AIMEFLERUBRIMTETHRRBERETLIER. XHR
RAMTAKBIREETE “typeid BEAMBEARIE” WHEHTHHENE. dynamic_cast BHA
BAR, TREHFENEE.

if { Fibonacci *pf = dynamic_cast<Fibonacci*>{ ps )}
pf->gen_elems{ 64 );

dynamic_cast 2&—~ RTTI BHEA, ESHTHRTEEREE, BE os FHENRERTRAT
Fibonacei K. MIRE, HBRBEFESEKE, TR ot EHMIE rivonacci M. MERELE,
dynamic_cast ERFHRE 0. —H if FEAPMEGREL, LM Fibonacci: ‘gen_elems() ff
HENBSRARELRERAE.

AR C BATIRAIARIAE (RTTD FELTH, #2057 [LIPPMANIS] 19.1 #.
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166 B WX REE R

%3 5.1
LH P stack (HEER) KR . HEXR MR scack, RBHRBRANED: pop (),
push(), size(), empty{), full(), peek(), print() . WM IHRAE XWX vLIro_stack H

Peekback_Stack. Peekback_ Stack ﬁIuLthEKEﬂJ stack ﬁiﬁgﬁﬁﬁ-t:- ﬁﬁl&ﬁl-%‘fui.

%3 52
BEHLAES 51 WEEKR, S scack TEHBSWERIER, SHHTLRFHHRR.

%3 53

e, BASTHHNZMAMERLE, KBH “B—# (1s-a) ” BXER. Hig, BALERR
EE)'JB‘J ArrayRC ﬁgﬂ%—ﬁ’ﬁgﬁ, Book %-ﬁ‘ LibraryRentalMaterial, AudioBook %—ﬁ’
Book'-, MKMLHE. UTHHARR, H—Eed “B—F (Is-a) ” BHER?

{a} member function isaA_kindOf function member function B—FhEH?
{b) member function isA_kindOf class member function B—M class?
{c) constructor isA kindOf member function constructor E—F member function?
{d) airplane isaA_kindOf vehicle MR -META?
{e) motor isA_kind0Of truck SIRE—FrEE?
{f) circle isA_kindOf geometry [ % 2 —F L TR 2
(g} square isA_kindOf rectangle ERRR-FHMER?
(h) automobile isA_kindOf airplane REE-F
(i) borrower isA_kindOf library EREZ - FEEE?
%3 54

ABHRHLUT HENS X, 8- BEFECHEESHEFR. BEENASRY - &2
WK R

book (H#) audio book (HEH)

record {(I8K) children's puppet (E{f)

video (¥#7) Sega video game (Sega BAEHK)

rental book (FfEF) Sony Playstation video game (Sony HH¥RR)
CD-ROM book (E#&45) Nintende video game (Nintendo BHFizk)
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6.1 BWEBPAEA (Parameterized Types) 167

6
L template FHATHRAE

Programming with Templates

¥ Bjarne Stroupstrup (iFiF: C++ €liEF) #IF C++ BEHXT templae WFEHETHH,
¥ template N BEAME Y] (parameterized types) : FRESKUEE N, HIHXEETA
template & XA FME, FEBHNRAER, §—1 class template &, function template H7 - &5k
HEEFEASCHIASHBmME R EAEL (FF: BAXY class template 3 function template
AERBRERMET) . template Fi#EZ (HiREAT L) WRI, Kb emplae AP TEANIEE.

HERA, Stroustrup H ZFFBCNHEGABNION emplate (4. #]) . Templae & XA
R f4HE” M, DRERFRENFEEREEA, ST E-TEREE.

BASHHTERDKBEHHED vector. string 2 class templates, BRIES H M REH
ERETRITECH wemplate. XIERXEZHNEFZ —. RETHURET _XH (binary tree) class
template BT A LA L.

WMEGEN A IR MEBYXAELTH, BTRENFHFELE-THEENEY. ERES
#E, FFEH (gee) FRMYA (nodes, EIE vertices) DA REZERFE W MR (links) 4.
M-I ®, #PESI I TES TEARIM T RN &SR, —BEE TR W RHREFI S ((left
child}) FIAFH A (right child} . BEBE—- T WEBMREE (root) . TREBETFHRARATT
B, HRTEDES -8 “TH (subtree) " RV K. — T THRWRRFAEMFIR, @HZHH
F& (leal) .

BRI I WO ST classes: — 3 BinaryTree, A — S, ERBRYESR, H—
AR Brnode, BXREMTASEE, UREEEE, AW T ANERE. ik, “TaLEOMRY
{value type) ” ERBRINHHIMUSBALATE .

HAH BinaryTree XFREMEBETAR? AP UL REBH LEXEE (insenr) Z
BinaryTree, DB M BinaryTree BB (remove) HELE, LT RBERDET (find)
BATLE, BB (dear) FALE. DEEMETHRITR (prine) BEH . RINLIEF 3 HEH
FE: BE (inorder) . BIE (preorder) . G & (postorder) .
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168 FoeE LI emplate HITHE

ERGERD, B—IEHEZAH (empty tree) M, SRAMWHRY E. BTRMOEGD
FRBLALFEANIEA: WRATRIS, HEETEMTH, MRXTRETL REBTFLM
TH. A —MERREERPEHR K, EREHHREDICRF— ERHEHRE. FILTEAARE:

BinaryTree<string> bt;
bt.insert( "Piglet" ):

£ piglet MAZXHHRBRY A. BiZEFEE ceyore:

bt.insert ( "Eeyore" );
BT Beyore /NF piglet (HKFHMHEFUER) , TR Eeyore M T pPiglet BIATVA. Hik
ETRB X Roo:

bt.insert{ “Roo" };
BT rRoo KT piglet (UKFHREEFIMF) , TR roo ERT riglert WATH R, HKIAEHE.
HEREBTIIETE, TR AR

bt.insert{ "Tigger" };
bt.insert{ "Chris" };
bt.insert{ "Pooh" };

bt.insert( "Kanga" }:

FEMZXWIE 6.1 MR. WHAPH chris, Kanga, Pooh, Tigger B 4H ¥ .

o

LChris ][ Kanga] [ Pooh ] Tigger

B 61 X (ZBTHEATRZE)

EFWAHE (raversal algorihm) EHR T UGS, FEE (preorder) MWH, RIEHMET
RTSESEEENS: REANEEFHNE, REARILGTRHAL. FEHRE (inorder) M,
FTHHETH, RERTAES, BREARMNATFH. FIESE (postorder) I, LEVEAETH,
ERRATH, BEFETAES. LA 61 HXHAM, 3 RENTONERNT:

/1 VRIFFRAFSITEHE 6.1 =X #

Piglet, Eeyore, Chris, Kanga, Roo, Poch, Tigger

t PR BEERTEHE 6.1 X B

Chris, Eeyore, Kanga, Piglet, Pach, Roo, Tigger

£ RS FRBANEITHE 6.1 X

Chris, Kanga, Eeyore, Poch, Tigger, Reoo, Piglet
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6.1 #HEBVATI (Parameterized Types) 169

6.1 H%&’ﬂ’:ﬁgﬂﬁﬂ (Parameterized Types)

LT A& —4 non-template Brnode class, HEEHFMWT string R 2ZF. RIEEHEHN
string_BTnode, ENFEBMIELENHTE classes, 7 HFMH int. double FH &M,

¢class string BTnode {
public:
7 A
private:
string _val;
int _cnt;
string BTnode *_lchild;
string BTnode *_rchild:;
}i

HTHZ template L, HTHEMAERIIMEE, RUFAHNEMNEHEHLFEY sraode X,
HABARM EFR. template VLRI ANEL E XA “SHIME (rype-dependent) ™ F “H3L
TR Z By FEAR. BEHE-XW. ZE/BRYEA. SRPEFTREETH, HASHEE
AHENBHARMAEFAR, ik, XERFRETUE “#if clas template AEHKRETH
classes” A

class template ST 4 HRME A classes, HEERMMAIEARH: AR scring, HATHE
& int B double. F—" class template P, SERAAKH B LERBLR, EH—1+HE1 S
$¥. Ll BTnode class J#, data member _val HJE JIEAI B H L

// BTnode class template MBIBAEBE (forward declaration)
template <typename valType:
class BTnode:

Y class template SEXH, vaiType WERLH I ZRIFHBE. HEHFTLAERE. £
FHERANERERMTEERHZA, EEAR - I TRASEERINERE. 2K, — ARS8 (ype
parameter) ISR FAELFE Y (380 inc. string) MEHBEELE. & Brnodeclass 1,
fIEECKRFER _va1 FIREE:

template < typename valType >
class BTnode {

public:
17
private:
valType _val;
int _cnt;
BTnode * 1child;
BTnode *_rchild;

i
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170 %6E U template HATHE

HERWELIF, BTnode class template WA H BinaryTree class template F 3 . BTnode #
T HREE. TAZENERRE. EAFWANIES. PEBAMHEIGIEN classes HMREL
KEXFEL? §#3H5—f Brnode LK, RIMIFENEM BinaryTree LAEBIHHNE friend.
AT 2RI

template <typename Type>

class BinaryTree; // B{ERH (forward declaration)

template <typename valType>
class BTnode {
friend class BinaryTree<valType>;
/7.
bi
HTHiL class teroplate =LA, RIVMAE class template BFZ)T, RE-IPRES,
HAKE—MEFEE (ESAKRBUL valrype) - B0, WREH valtype HEZE inc, ATURA
=
BTnede< int > bti;

ﬁm. ﬂﬂ%%ﬁ valType ﬁﬁg string, ﬁTU,izéa'L%

BTnode< string > bts;

ERE bei # ves HIREFD Brnode EX: AFELL int B _val, BHP string B
£ _val. “fLA string MEEE XY BinaryTree” & “fLA string FIiT4 HEM Brnode”
B friend, A2 “fAA inc FIPEER KL Brnode” K friend.

MMwH%dmsmﬁ%‘%ﬁﬁ:—¢BMMEE%,EW:mefﬂ:

template <typename elamType:>
class BinaryTree {
public:
o S
private:
// BTnode MLl template parameter list B

BTnode<elemType> *_root;:
¥

RITERATE, FAEETHEL template parameter list 3t —H#4 class template (R HEHR
B) 2?7 —BAAE, 7 class template BH members BWE XK P, RAMLEL. BREZANEEHE
FEEDL parameter list L.
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6.2 Class Template #1%E X, 171

ﬁﬁfﬂﬁﬁ%4‘$ﬁﬂﬁ“ﬁj} BinaryTree RIZ¥, #A0:

BinaryTree< string > st;

W, 545 _root EIEM—4 “WEEZBIHNA string” B BTnode. R, BEMNIEEMHE int B
7l

BinaryTree< int > it;

B, #4l _root EHEME—4 “FRAEZHIN int” B BTnode.
6.2 Class Template B E X

L TEREBRNIM BinaryTree class template BIE4E X

template <typename elemType>
¢class BinaryTree ({
public:
BinaryTree{);
BinaryTree{ const BinaryTree& )};
~BinaryTreel):
BinaryTree& operator=( const BinaryTree& };

bool empty () { return _root == 0; }
void clear();

private:
BTnode<elenmType> *_root;

/7 ¥ src Fris2 F# (subtree) X318 car R FH

void copy( BTnode<elemType>*tar, BTnode<elemType>*src );
}:

# class template EX —4 inline H¥, HMEHKA non-template class E X — 4 inline ¥
—#; ERM empty () AU TE—K. HR, EEEEZSI, class template member functions BJ%E
NERHKHEE—ELENZ T ink.

template <typename elemType>
inline BinaryTree<elemType>::
BinaryTree() : _root( 0 )

{}

X4 member function BYE XRHTXEBI cenprate AI—SEF, REFERREE LF 5,
A B inline & class scope BEA. inline —ALTEHEELRIA cemplate MBHEZ
.

I AEREWHEIY binaryTree EHRBEABHREBM T]? AN, £ class scope EH
FHAZE:

BinarvTree< elemType >::
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172 #6#® Ll template HITHRE

HERARERERIMIT cass B IOEA. SRF:
BinaryTree< elemType >:: // £ class EXRZH4
BinaryTree({} // ¥ class XN

FERMHEA BinaryTree BN class & MEA, FUARTEESTINEN.

LUF& BinaryTree B copy constructor. copy assignment operator X destructor BIE X

template <typename elemType>

inline BinaryTree<elemType>::

BinaryTree{ const BinaryTree &rhs )
{ copyl{ _root, rhs. root ); }

template <typename elemType>
inline BinaryTree<elemType>::
~BinaryTree()

{ cleari); }

template <typename elemType>
inline BinaryTree<elemType>&
BinaryTree<elemType>::
operator={ ccnst BinaryTree &rhs }
{
if ( this {= &rhs }
{ cleart(}; copy( _root, rhs._root ):; }
return *this;

MRAFLFRAERXTE: B TikmkRMEXR2G6, REERSTRILFHEFTLA.

6.3 Template pit] 5“ ?/3 & (type parameters) m &J: |

HE—4 “tempalte BHSH" KB -4 “HRODISH” ER—-L£. 40T, WREY
RHAH—PHRE ine BB, BRERXATE:

bool find{ int wval };
BEAILUEE by valve) FAHTTIHMER. MRMH Matrix class HEBWEE, RNTES
BRAERE (by reference) FEHiE:

bool find{ const Matrix &val };

XUREE vatrix H|RWIHTERPFLELE. BR, UTHFRAURESE:

/7 B, ARBRFNX
bool find{ Matrix wval }:
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HESERENARBIHFAMNER. EETRSHIEAMEERNE, LHARFREE AR
H{8K finao W,

EE 4L emplae WAL ER, ROTEBDAPLREANTANZEHES AR

BinaryTree<int> bti;

BEINN, SATURA byvalue FRRE find) NEHRFE. BMREBER - class T F:

BinaryTree<Matrix> btm;

HWiZLL by reference HRAFREE find() MBEE.

KEFERR, FEHEB A class BT, WTRBHIEEREN class template MERE S|, i
¥, WETAHR template FRBBRHMN “class BE" RbB. IFIBHFRNSEEAHARL - const
reference, MiIELL by value &3 .

£ constructor E XA A, FRiEFEA member initialization list R ENE BT RE:
/7 &% constructor HEISI2%, UTRUBHEAXZFEZNGLME:

template <typename valType:>
inline BTnode<valType>::
BTnode{ const valType &val )

/7 $ valType MAFKM class HF

: _val{ wval )

_cnt = 1;
_1child = _rchild = 0;
}

MAERE constructor KA FHHET:

template <typename valType>
inline BTnode<valType>::
BTnede{ const valType &val }
{
77 REUREEN: AAETRER class BH

_val = val;

7/ ok: EfWMARLSNE, SENR2HER
_cnt = 1;
_1child = _rchild = Q;

}

RA—R, MR valrype HE 1 class BHA, ATLURERERRE. HIM0, THH valType
HEENNERI int:

BTnode<int> btni{ 42 };

B4 LAMHBAFTRE LNER. BRERBIZHE.

BTnode<Matrix> btnm{ transform matrix };
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174 #6F |ltemplate HHTHRE

BELEERTFZHT . BN, constructor R EEKX _var WRERIETTHIPINEE: (D) &
BEEMITAT. Matrix's default constructor ZEMEHT val HE: (2) AEEERSL copy
assignment operator # val HH4 _val. EMRERIVRALRE R, % constructor #
member initiatization list FH _val FEL, BAHFT - MERETERIE: L copy constructor #
val BHl# _val.

B K, REROZELEETAKRER valtype, HETE constructor RITEHMNBT A
valType ) datamember M, MBAH. BEXSERLELHNE, 71 LTREEERSE T “RiF Cre
SRR MTEA.

MREBARFHRES Crr, HERFUEROBEHEHVE. R HIHHEEOER,
HEFSAH. RMUANXE—-REETLHER, WAAFHHEL, EEUE EER.

6.4 SCEl— Class Template

FYURITBEARNHEN, BLFARYL sTnode HR, MUUMKL, BEERE-UHHEL.
BIOMBAE T new REXH celete REFREHEG N WANNHFRENRER.

BL insert () N#l, MBRHEZEMNKEE, ESHEFREHZER (free store) BB —RHF
1 BTnode EEMAEEE. FMEIEA BTnode B insert_value(), HHEFHAZI Wb

template <typename elemType:>
inline woid
BinaryTree<elemTypes>::
insert{ const elemType &elem )
{
if {1 _root )
_root = new BTnode<elemType>( elem };
else _root->insert_value{ elem )

1
new AR AEIRWARIE: (1) BEFNERZER (free store) ERNE. WIREBDIEE
fZ3, SRR B —MEE, EEFMR. MBERAL, 2% bod oo BH. £ 7 ERITE C++ 1
RELBNF: @ MRE-SERY, HFEAREET -MIE, IMFMNRELKUSEELHFTX
HEWHE. ¥ class BHIKBE:

_root = new BTnode<elemTypex{ elem );

elem %ﬁ‘[&A BTnode constructor. RNRECE kI, Mﬁé{tﬁfﬁﬁﬁi%’ki.

LRV EFEER, insert_value() ALEHEA. DTRYANTARESEATRYARNET
B, RTHYSOHAREEERTH Y HENETH. inserc_value() SMWITEPFITAHLGMWF
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WEBH (recursively) HABEC, BIUTEMT-HBEEREABL: Q) 8FE£ENTFRIRE
e QO BEEHRECEMRY. HTEIMRERBERPERIE K, AR BToode ) data
member _cot RICRX T IRERHERE. UTFILHAAE:

template <typename valType:>
void BTnode<valTypes>::
insert_value( const valType &val )
{
if ( val == _val }
{ _cnt++; return; }

if ( val < _val )
{
if (! _lchild )
_lchild = new BTnode( val };
else _lchild-»insert_value{ val }:
1
else
{
if ( ! _rchild )
_rchild = new BTnode( val }:
else _rchild-»insert_value{ val };

BREENBEENESR, RARNLARFXHOANRE. —-BRREE, UHSNAT
FREATRES, REMBETFVA, FERIATTANETREOH TS, MRKEFLETE
&, BABRDEFPSBRWAAS. RTHL, RAERYSOBERAELIEFLE.

template <typename elemType:>
inline void
BinaryTree<elemType>::
remaove({ const elemType &elem )
{
if ( _root }
{
if { _root-»_val == elem )
remove_roat{); /7 BiE: W ERNERBELSALE
else
_Toot->remove_value( elem, _root );

}

T remove_root () EH remove_value(), BEWBETY S, BERAIAFHHANEL FHY
5. WM —BEREZE 1child leaf(), HFR Brnode M static member function:
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176 Fe6&E Dremplate #THRE

template <typename valType>
void BTnode<valType>::
lchild_leaf( BTnode *leaf, BTnode *subtree )

{

while ( subtree->_lchild )
subtree = subtree->_lchild;

subtree->_lchild = leaf:
}

MRS ANBR. WREYARFETFIR, remove root() REERRIVA. !lﬂf
ETHEEE, RUETHABRRZ: MRETHAFE. REEME, HET 1child leaf ) 7T

M. WRATFEE AN null, _root EUETFHABA.

template <typename elemType>
void BinaryTree<elemType>::
remove_root ()

{
if ( ! _root ) return;

BTnode<elemType> *tmp = _root;
if { _root-»_rchild )}
{

_root = _root-»_rchild;

s O, RERTMMSFHRETH HRBE
7 BFPROETHEBIER
if ( emp->_1lchild )

{
/7 RTWEE, 4RITF
BTnode<elemType> *1lc = tmp-»>_lchild;
BTnode<elemType> *newlc = _root->_lchild;
if { ! newlc )}

/r BHERFH, BoRERRLE

_root->_lchild = 1l¢;

/¢ lechild_leaf() £MHBITETH

77 FRFEATEELEEN w1l EFFR

// lchild_leaf B static member functien.

else BTnode<elemType>::1ichild_leaf{ lc, newlc );
}

H
else _root = _root-»_lchild:;

delete tmp; // ok: WERINEBEXNRBMEEAT
}

remove_value() HEMTEH: BWHMENE (MRFENE) UE—-TEH, BRBXHE

MW RBLT AL
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template <typename valType>
void BTnode<valType>::
remove_value{ const valType &val, BTnode *& prev J:

remove_value() MIZBBFNEFENT, WISBREEL (by reference) Jizlfei, XEN 1
R “Y valType HWIEER class BB, HEME (by value) SN HHEHMAA" . BT R
K%ﬁﬁxmlmﬁimuﬁzmﬁ%cmﬂ-

BoNERBRAMAHRET. IHARIH prev Bl—4 reference to pointer KAEHVE? MEMEH
HLAR) pointer BB RBIL? R, KR! L pointer R, RINEBBEHRALIE pointer FTHEZ
M, MARE pointer &5. AT XA pointer &5, RITLFHEM - EHEH. WRE prev HY N
reference to pointer, FITABTATLAKAS pointer 5, 7] AR H bt pointer 35 R4 % .

template <typename valType>
void BTnode<valTypes::
remove_value{ const valType &val, BTnode *& prev )
{
if { val < _val )
{
if { ! _lchild )
return; // AEEZXHH
else _lchild->remove_value( val, _lchild };
}
else
if ( val > _val )
{
i€ (! _rchild )
return; // FERZXHP
else _rchild->remove_value{ val, _rchild }:
}
else
{
/7 ck: AT
7/ BERA, REMEBX—TE

if ( _rchild }
{
prev = _rchild;
if { _1lchild )
if { | prev->_1lchild }
prev->_1lchild = _1lchild;
else BTnode<valType:>::1lchild_leaf{_lchild,prev-»>_lIchild);
}
else prev = _lchild:
delete this;
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178 $HeE Ll emplate T

RINEFED M RUEBRESE-XH. RIBINMEHN clear() WRKIHNIPMH: —TE
inkine public %, F—TRABSHERES, AURTERLIE, HBET privae K.

template <typename elemType>
¢lass BinaryTree {
public:

void clear(){ if ( _root ){ clear{ _xoot ); _root = 0; }}

/1o,
private:

void clear( BTnode<elemType>* };

/4 ...
}i

template <typename elenType:
void BinaryTree<elemType>::
clear( BTnode<elemType> *pt )
{
if (pt ){
clear{ pt->_lchilid );
¢lear( pt-»>_rchild );
delete pt;

DRTRFSEDHE 6.1 Fles . RUNK (preorder) R, 1 3 MRHLIRIHEH: (1)
wHE At (2) RYSEBRGE: 3) R awBRE.

#include "BinaryTree.h"
#include <iostream>
#include <string>
using namespace std;

int main{)
{
BinaryTree«<string> bt:

bt.insert{ "Piglet™ };
bt.insert{ "Eeyore" };
bt.insert{ "Roo" };
bt.insert( °Tigger" }:
bt.insert({ "Chris* }:
bt .insert({ "Pooh" };
bt.insert({ "Kanga" };

cout << "Preorder traversal: \n";
bt.preocrder();
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bt .remove({ "Piglet™ ):
cout << "\n\nPrecorder traversal after Piglet removal: \n";

bt.preorder{);
bt .remove({ "Eeyore" );

cout << "\n\nPreorder traversal after Eeyore removal: \n";
bt .preorderi);

return 0;

}
®AHNT, BFFEUTEHER:

Preorder traversal:
Piglet Eeyore Chris Kanga Roo Pooh Tigger

Precrder traversal afrer Piglet removal:
Roo Pooh Eeyore Chris Ranga Tigger

Preorder traversal after Eeyore removal:
Roo Pooh Xanga Chris Tigger

AR —MBAEE (traversal algorithms) —preorder (} 8% inorder (}H postorder(),
BEEATUANT AL (ERMNHATFHRREE _va1) . HFBOBOTEFTEMEGFHE. 3 MK
T E U 3 MRERIRITMF: '

template <typename valType>
void BTnode<valTypes>::
preorder( BTnode *pt, ostream &0s ) const
{
if ( pt)
{
display_val( pt, os };
if { pt->_1child ) preerder({ pt->_lchild, os }:
if ( pt->_rchild ) preorder( pt->_rchild, os }:

template <typename valType>
void BTnode<valTypes::
inorder{ BTnode *pt, ostream &os )} const
{
if ( pt )
{
if { pt->_1lchild ) inorder( pt->_lchild, os };
display val{ pt, os };
if { pt-» rchild } inorder( pt->_rchild, og };
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template <typename valTypes>

void BTnode<valType»::

postorder{ BTnode *pt, ostream &os ) const

{

if { pt ){

if { pt->_lchild ) postorder( pt->_lchild, e¢g );
if { pt-»_rchild )} postorder({ pt->_rchild, os ):
display. _val( pt, os ):

6.5 —LL Function Template 52 A Output BHEFF

RAM LR BinaryTree class template HfE— 1 output BWFF. #3 non-template class,
ENEZX 45!

ostreamf operator<<{ ostream&, const int_BinaryTree& }:

MEXM B class template, RAITUBHSEHBELHROEG class BIEF:

ostream& operator<<( ostream&, const BinaryTree<int»& );

{EXIF LB REMIEF A Sisyphus Frtio B —#. B TIAEMBER L), MER--BILHR
EEHET. XKTAT, TELAK LS. WEIFHHEER, ¥ output BRFFE XN function template:

template <typename elemType>
inline ostreamé&
operator<<{ ostream &os, const BinaryTree<elemType> &bt )
{
0s << "Tree: " << endl;

bt.print{ os }; // ¥%E: print () HTHEIRHA
rerurn os;
1

F&, H&MNE:

BinaryTree< string > bts;
cout << bts << endl;

i, ﬁﬁ%&ﬁﬂﬂf]’ﬂi%:ﬁ&ﬁfﬁﬁ BinaryTree<string>, P i — A% R ) output EER. M4
®KIN5:

BinaryTree< int = bti;
cout << bti << endl;

B, GIFRA RS B BIEE N BinaryTreecine>, X — P XIRHT output ERAF . MILAH.

print () J3& BinaryTree class template #J—“> private member function (F3E X W5 RM T
BHMEFRE) . A Tik R output ESEFBLUFHPER princo, output BHMFLAR KA

BinaryTree BI—4* friend:
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template <typename elemType>

class BinaryTree {
friend ostream& operator<<{ ostreamk,
const BinaryTree<elemType>& ):
/...

6.6 #E%ﬁﬁ (Constant Expressions) —'ﬁ%ﬁ%%ﬁ (Default Parameters)

BE: FVA-EIZEET "URER (expressions) 1FH template BE” . XM template &
A& « C++ Primer )~ (fEZIRN Lippman) FHHFH IR HESH (non-type parameters) ~ . |

template B¥HRRIEBKFHFRI (rype) R, BATR AT R EXE (constant expressions)
{E24 template 2%, PI0, TN FAILMBRKRTUEFLL class template &3, # “WRFEZ
TREB” 2H1L:

template <int lenx>

class num_sequence {

public:
num_sequence{ int beg_pos=1 )
/7.

}i

template <int len>
class Fibonacci : public num_sequence<lens> {
public:
Fibonacci{ int beg_pos=1 )
: num_sequence<len={ beg_pos }{}
/7 ...
}:

BEA=4% Fibonacci &, BXE:

Fibonacci< 16 > fibl;
Fibonacci< 16 > fib2{ 17 };

Bf, AW EEBT ribonacei, MEEM num_sequence SH ALY len MERTRHKB H 16.
FE, BRIk EMRHRER - FHSHL.:

template < int len, int beg_pos =
class NumericSeries;

HTXBFBFINREEHUEY 1, MERIEIERCTRHARAE, RTEET.

template <int len, int beg_pos>
class num_sequence { ... }:

template <int len, int beg_pos=1>
¢class Fibonacci : public num sequence<len,beq_pos>{ ... }:
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EUF R LR RN R E X FH R

1 THETSEERY
// num_sequence<32,1> *pnslto32 = new Fibonacci<32,1>;
num_sequence<3i2> *pnslto32 = new Fibonacci<32s>:

7/ THETSERANREASRENHR

num_sequence<32,33> *pns33tobd = new Fibonacci<32, 33>;

XENBHRUEN - RERNRUNSRE—, BEZEHTRI X T EA TR SRS,

ﬁu%ﬁﬁéﬁiﬁ'ﬁ)‘(%S B num_sequence 3 M Fibonacci A2,

// num_sequence EEHEX.
/) AERETH KE” M “RBEUE” XWE data members T

template <int len, int beg_pos>
c¢lass num_sequence {

public:

virtual ~num_sequence{} {};

int elem( int pos ) const;

const char* what_am_1i{) const;

static int max_elems{){ return _max_elems: }

ostream& print{ ostream &os = cout } const;
protected:

virtual veoid gen_elems{ int pos ) const = 0;

bool check_integrity{ int pos, int size } const;

num_seguence{ vector<int> *pe } : _pelems( pe }{}
static const int _max_elems = 1024:
vector<int> *_pelems;

// output BHEMM function template EXR
template <int len, int beg_pos> cstream&

operator<<( ostream &o0s, const num _segquence<len,beg_pos> &ns )

{ return ns.print{ os ); }

// num_sequence B member functiens...
template <int len, int beg_pos>
int num_sequence<len, beg_pos>::
elem{ int pos ) const
{
if ( I check_ integrity({ pos, _pelems-»size() )}
return 0;

return (*_pelems}[ pos-1 ];

bbs.theithome.com]

Essential C++


http://bbs.theithome.com

6.6

# B FATR, (Constant Expressions} S8IASH (Default Parameters)

183

template <int length, int beg _pos:>
const char* num_sequence<length, beg_pos>::
what_am_1i{) const

{ return typeid( *this ).name(}: }

template <int length, int beg_pos>

bool num_sequence<length, beg_pos>::

check_integrity{ int pos, int size ) const

{

if ( pos <= 0 || pos > max_elems(} }f{
cerr << "!! invalid position: * << pos
<< " Cannot honor requestin®;

return false;

if { pos > size ) gen_elems{ pos );
return true;

template <int length, int beg_pos>
ostream& num_sequence<length, beg_pos>::
print{ ostream &os ) const
{

int elem _pos = beg_pos-1;

int end pos = elem_pos + length;

if { ! check_integrity( end_pos, _pelems->size() }}
return os;

os << "( "
<< beg_pos << " , "

<« length << " ) ";

while ( elem pos < end_pos }
os << (*_pelems)[ elem_pos++ ] << !

LI
H

return os;

/7 ok: WHBRASBH{AER Fibonacci class template
template <int length, int beg_pos=1>

class Fibonacci : public num_sequence<length, beg_pos> {

public:

Fibonacci() : num_segquence<length,beg_pos>{ & elems ){}

protected:
virtual void gen_elems{ int pos } const;
static vector<int> _elems;

bbs.theithome.conl
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// FW Fibonacci M static data member template
template «<int length, int beg_pos>
vector<int> Fibonacci<length,beg_pos>::_elems;

// Fibonacci class template #) member functions
template <int length, int beg_pos>
void Fibonacci<length,beg_pos>::
gen_elems( int pos ) const
{
if ( pos <= 0 || pos > max_elems() )
return;

if ( _elems.empty() }

{
—elems.push_back{ 1 }:
_elems.push_back( 1 };

if { _elems.size() <= pos )
{
int ix = _elems.size();
int n_2 = _elems[ ix-2 ],
nl = _elems[ ix-1 ];
int elem;

for { ; ix <= pos; ++ix )

{
elem = n_2 + n_1;
—elems.push_back{ elem );
nz2=n_1; n 1 = elem;

}

TR~ NER, BB ERABAR. £ibl, fib2, fibd HEMFEB Fibonacci class
template FEEHRMARXNR. fivy MKEN 8, EAMRIRIAE 1 rivz BEEY 8, B
RN 8. fivy MKEN 12, BHUEN 8.

int mainf()

{
Fibonacci«<8> fibl;
Fibonacci<8,8> fib2;
Fibonacci<l12,8> fib3;

cout << "fibl: " << fibl << ‘\n'

<< "fib2: " << fib2 << '\n°
<< "fib3: " << fib3 << endl;
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WFFUTE, FEATHDER:

fibl: (1, 8} 1123581321
fib2: ( 8 , 8 ) 21 34 55 89 144 233 377 610
fib3: ( 8 12 ) 21 34 55 89 144 233 377 610 987 1597 2584 4181

251 (global scope) WRIRK RS, Hikitth B— ¥ RFEX, B, EMNEATRIEEX
RAK-FBANSH. Fi, DUTE-MEZRBEHENSRBBIIE:

template <«void (*pf){int pos, vector<int> &seq)>
class numeric_sequence
{
pubklic:
numeric_sequence{ int len, int beg_ pos = 1)
{
/7 RTHEEREL, BRERE T pf 52 null-
if (! pE )
// FEBRASHBR -

’

_len = len > 0 2 len : 1:
_beg_pos = beg_pos > 0 ? beg_pos : 1:

pf{ beg pos+len-1, _elems };
}

I A
private:
int _len;
int _beg_pos:

vector<int> _elems;

}i
EHIHE pf B—AHEE “RKIERESHFIRI, % pos PLE, HE vectorseq W™ BIRE.
RET:

void fibonacci{ int pos, vecteor<int> &seqg )i
vold pell{ int pos, vector<int> &seqg );

I
numeric_sequence<fibonacci> ns_fib{ 12 };
numeric_sequence<pell> ns_pell( 18, 8 });

6.7 Ll Template ZHIEHN —FiZ iR

e, 49 HH LessThan function object B PLKEERMFE N class template T:

template <typename elemType>
class LessThan {
public:
LessThan{ const elemType &val } : _val( val }{}
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bool operator{){ const elemType &val ) const
{ return val < _val; }

void val{ const elemType &newval ) { _val = newval; }
elemType val() const { return _wval: }

private:
elemType _val;

}i

LessThan<int> lti{ 1024 );
LessThan<string> lts{ "Pooh" );

B ERXFMYER — T BERE: — BRI FRANEIHAE LA lessthan BEL, Lk

MAEERM. F—HUTREERBEE A class template, # comparison i&R& KA Lep
HE. HBERXE- LR Lessthan HFMIEE, ROADBIT BARABH, BY class
template RIEET2HFINARTERL. FURIEEHEY LessThanpred M——FH % less-than
BREFERIEENBRASHME.:

template <typename elemType, typename Comp = less<elemType> >
clags LessThanPred {

public:
LessThanPred( const elemType &val } : _val( val ){}
bool operator(){ const elemType &val ) const

{ return Comp{ val, _val ); }

void val{ const elemType &newval ) { _val = newval; }
elemType val(}) const { return _val; }

private:
elemType _val;

};

7/ B-PMREMWEIEN function object

class StringLen {

public:
bool operator()( const string &sl, const string &s2 )
{ return sl.size() < s2.s8ize(): }

}:

LessThanPred<int> ltpi{ 1024 };
LessThanPred<string, Stringlen> ltps({ *Poch" }:

RINTRESUS M EZ RN EHKA L function object, FART R LI STRT AR BN S84,

Ba, LARTTERREBRILG function object T:

template <typename elemType, typename BiparyComp
class Compare;
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Compare AJ¥EM—FF “Binarycomp f78” WATTFRAEN elentype RAINMNRE L.

RS S ERH T - T EHEMREETIRER. FESUT B -t £1P, REBRFE
E XN class template, i LERABIIEMHE, RHASH:

template «<typename num_seq>
class NumericSequence {
public:
NumericSeguence( int len = 1, int bpos = 1 )
: _ns{ len, bpos }{}

/¢ UTF2BEEENNERE. MARMMETIZEFIEZBH
t7 WALFTERMAEHMAR: B nun_seq SYWARLIHEM
/7 &Y calc_elems{(), is_elem{) MR

void calc_elems{ int sz ) const { _ns.calc_elems{ sz ); }
bool is_elem{ int elem ) const { return _ns.is_elem{ elem ); }
rr ...

private:

num_seq _ns;
b

PAE template #tit, BEFPEEHMEAEBMTRUESBORT L. SIEBLFRM
NumericSequence class template ¥ FRIES. U0 calc_elems(), is_elem() %%.

AR BAKREE, ERANEGXAR T, MRFTEAN class emplate KRS
SRR AUSBTRE ——& U RARERFER vector, list FARIE.

6.8 Member Template Functions

whh RAMAT LI member funcions E X & template FER . £F— B FEEETE:

class PrintIt {
public:
PrintIt{ ostream &os }
: _os{ os ) {}

// FHEE—T member template function
template <typename elemType>
void print{ const elemType &elem, char delimiter = '\n' }
{ _os << elem << delimiter; }
private:
ostreams _os;
}i
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PrintIc &~ non-template class, HAMEN—1 output stream ($HEIWH) . BRHET—
%8R print () A member template function, J5 FBEHERR MM R ETHEM output stream &
%. REREIMERHE, 4 print () BN printIt M) member template function, RIMEF L “H
E-RE&BEN" MEET, X EMBR—TREZRITHT output BHA. WRRE “&K
WEZTE” HARNMEISER, RIIBLBAFANRIEE - —H class. RA member
template, BEAFTE—# print1c 3. PTFR princIc HWATEEHE:

int maint)

{
PrintIt to_standard_ocut{ cout );
to_standard_out.print{ "hello" );
to_standard_out.print{ 1024 };

string my_string{ "i am a string® };
to_standard_out.print{ my_string };
}

RFHNTE, BFFENOTRE:

hello
1024
i am a string

Class template P A LIE X member template function. HlfN, WATATHELW print1e BEAE
M output stream HFLUASEKL, EHRATHEN ostream BI, HHM®RS orinc) H—4
member template function:

template <typename OutStream>
class PrintIt {
public:
PrintIt{ OQutStream &os }
: _osl os ){}

template <typename elemType:
vold print{ const elemType &elem, char delimiter = '\n' }
{ _os << elem «< delimiter:; }
private:
ostreamé _os;
1

DT R BEE N ERF.

int main{}

{
PrintIt<ostream> to_standard out{ cout };
te_standard_out.print({ "“hello® };
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to_standard_out .print{ 1024 }:

string my_string( "1 am a string” }:
to_standard_out.print{ my_string );

BT ARPRBIN, template BHFEWE. NRFERE C++ emplae NHNELHIE, &S
(% [LIPPMANYS8] % 10 & (Function Templates) 1% 16 % (Class Templates) , LA [STROUSTRUP97]
3.

%3 6.1
HMELL T, EMI—1 clas template:

class example {
public:
example{ double min, double max }:
example( const double *array, int size ):
double& operator[]{ int index };
bool operator=={ const examplels ) const;
bool insert{ const double*, int );
bool insert( double };
double min() const { return _min; }
double max{) const { return _max; }
void min{ double };
veid max{ double };
int count{ double value ) const;
private:
int size;
double *parray;
double _min;
double _max:

%3 6.2
EHLL template TEA LT 43 B9 Macrixclass, FPRHIIE, FERSET heap memory
(ERE) XIREEFTAR). REBHATFNERAE, H7E constructor/destructor HHT.
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7

>+ Ak T

Exception Handling

46 FELM Triangular_iterator class B, RITECLHE, iterator HHENERNE, #
S| R EIRAENT S, £AY, H data member _index TIREBIR HME, KT static vector HIHE.
FEFEXMEAKATREESE, ENEFCENES, BTEEGET. WY, REFEMEFAAEXD
i, ESEEER. FAERENE, FREA iterator dass RFR, REBHEMRZX T MEE.

Rit, XA iterator class MkHE, RAVEDEREHIRSX—BIE: iterator FELTHER
& BUREEEFSSEATET  ARRMNAMEX MIEN T MEFNEFREA RO
WA iterator RYFIA A EEREN FEY. B, ROWRAEDENAS, FHFRRETHLHE.
BRATLL C++ M B M4 (exception handling facitity) R HBHEE.

7.1 Mﬂj E—‘"nﬁf' (Throwing an Exception)

RELCENHAT S TERS: RENANSEY, UAREHAETA. B%. FLE member
functions B non-member functions, HATMEFEREURLERY. REMAZE, EXEFHRMN
FEHRE (suspended) . EILFR, BELBVBFHRIEFPAENLEX - RENMHA.
REBMABREZE, BRENRTESEFNE (eume) ., NRFEFLBSERENTTX.

C++ M3 throw BEXTHE-TRHN:

inline void Triangular_iterator::
check_integrity{)
{
if { _index »>= Triangular:: max_elems }
throw iterator_overflow( _index,
Triangular::_max_elems );

Essential C++

bbs.theithome.conl


http://bbs.theithome.com

192 B718E RELH

if ( _index »= Triangular::_elems.size{) )
Triangular::gen_elements{ _index + 1 };
}

throw BEXERRKASERBREEA. £AP, WME _index KT _max_elens, HH N
iterator_overflow M RAEWRESWME (hrown) . TRE_A i BREASHNG. M0
R _index IMTFHET _nax_elems, RARHEMBEETL, BFSWRAE MG MHIT.

fEMYE (thrown) — P RE? FiiBRY (exceptions) REMMNR. BMANRH RIS
R BEBEELNS:

throw 42;
throw "panic¢: no buffer!";

KEAHER, BRENREBRTHENRHEE (R —THERER) . A, DITER
fterator_overflow class B5E 3:

class iterator_overflow(
public:
iterator_overflow( int index, int max }
: _index{ index ), _max{ max } {}

int index{} { return _index; }
int max{) { return _max; }

void what_happened{ ostream &os = cerr ) {
08 << "Internal error: current index "
<< _index << " exceeds maximum bound: *
<< _ax:
1

private:
int _index;
int _max;

}:

ENMEXLERALAENZL. BNRRSERUFHELLERE, AMERRHRER,
MERMBUERAEFOAREA R LHEEBXLHER.

RIFIEY throw RAX, FERRAAAANIT2HE constructor. RATATLAR—F A, W
TR BT R B F5

if { _index > Triangular::_max_elems ){
iterator_overflow ex{ _index, Triangular::_max_elems };
throw ex;
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7.2 ﬁﬁﬁﬁ (Catching an Exception)

BOTTUA RS —SGER M catch FAIRMR (carch) EWMERRBER R, caveh FHJ 3 7
AR X8I catch. IMESHM—ARFEMR. KBESHN—Higa (HRLLERY) - T
BB F

FIUFRMEXTHE S
extern vold log_message( const char* );

extern string err_messages|[]:
exterm ostream log_file;

bool some_functien()
{

bool status = true;

£ e R TRAHEIR AR !

catch{ int errno }{
log_message( err_messages| errnol );
status = false;
}
catch({ const char *str ){
log_message{ str ):
status = false;
}
catch( iterator_overflow &iof }{

iof.what_happened( log_file ); // 3%if: what_happened()., FW L
status = false;

}

// RBMER -7
return status;
}

L& catch FHISLATEA - FEFMLK 3 P REXR:

throw 42;
throw "panic: no buffer!":;

throw iterator_overflow{ _index., Triangular::_max_elems };

2, REMNENRHSBEEXRE - BHNEFDN cacen T, MREH TS, BAE cateh T
TNHHEFERSERTEX. BT, ARIBY terctor_oveflow M &BF, 3 I catch THSH#KIK
BE. HPE=ATFaEENREUNNSEREN RN RS, TREENEGNEGEHERTESR.
BINET o XM REWER, HARKZE (exceptionciass) A member function what_happened() :
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RISA const char* MIIREIHLSWEELS log message) B (B HEANEREARDER
HUX P RIE, PTRERAEHRIR) . BRIF, status WiIXH ralse.

MEERTRBAREEETE. REELFE cateh FHIZE, HEFBEFESEF. &4
ZY 1, EERFSENEFTF returnstatus X—17.

RITBHGNRRANHBEAE, LEREMN 2B E—K, WIFWRBE A caccn T
47, F&: log_message() WM, FLLBEHUE str HAHBH. K5 status iR false. 2
R, WfEE =1 catch T/ RE, EHBRFEF, BE status HI{E.

AMERINATRLIERER TN e BAE. EERHBZH, RIMXFFEEMN (rethrow) R
#, UFREE catch T, #E—FRaH.
catch( iterator_overflow &iof )

{
log_message! iof.what_happened() };

// BHMRE, 45— catch FHEFLA

throw;

}

apif. ARETXBEA chrow BIA]. EHRBET catch FAT. BLHHEHMHRER
LE--KME, FEH-TRAYEH caren FRERFLH.

MR EMEERREMBINKGRE, TUER—-FITR (carch-all) AR, AFERHHEWR
IHEEERAES (o) BIAT, UK
/7 WREMRRINRE

catech{ ...}
{
log_message( "exception of unknown type™ };

/4 M (clean up) . REBF--

7.3 jﬁ%%gﬁ? (Trying for an Exception)

catch FRINEMN cry RBNTE. cry BEIERE oy EHFE, REREKESHN—Z
BEFEA. catch THET try RNER, XFTROR oy BAGEMNREEE, EFHETH
B caten FRIMPALZE,

tign, ATRBEEFE tirst M lase FFRrHHEER, FRBEN clen. EHEEAXT
BAURME, TRELIIE oo ovefow B3, URMHZBREFREET oy BN, HEETR
ffl catch THHHEFEEME teator ovefow BH:
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bool has_elem( Triangular_iterator first,

}

Triangular_iterator last, int elem )
bool status = true;

try
{
while ( first f= last |
{
if ( *first == elem }
return status;
++firse;

}
/7 try RAMBFNAGRTH, DRGHEEARE,
/7 BNAMERXPBINY iterator_overflow KRN
catch( iterator_overflow &iof )
{
log_message{ iof.what_happened() };
log_message{ "check if iterators address same container® };

status = false;
return status;

EARFEN:

*first

APFEERN dereference (I£4) EHF:

inline int Triangular_ iterator::

operator¥ ()

{

3

check_integrity(};
return Triangular::_elems[ _index ];

KM NFA check integrityi{):

inline void Triangular iterator::

check_integrity ()

{

if { _index »= Triangular::_max elems }
throw iterator_overflow( _index, Triangular::_max elems };
IZ
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ﬂ’ﬁfnﬁi&, nﬁﬁ%f‘j, last H&‘l _index ﬁj(;lz _max_elems, :fﬁ check_integrity () ﬁ
BHERHA true, FRHREW. ETREEFLE?

FELHNGIT RGN, REHMLRE, FEHFEENT oy RM? WRE, RRRHFNR
catch T8, FERTASLELERESD. MRE, XTBEWERLCE, MEREFLRSE
WTTx.

B EAFFHE chrow BEXHIEMGLT oy HA, B, FELEAFAZLHEE. X7
E5/ ) check_integrity (} HEANBERSHIITRE, AR ELE MRS T check_integrity({}
TR, ERELBEUESMET check_integrity() HEAMIRBIWEN cacen FA).

TERA-ARBEEEMBS (KR “ERA dereference ZBHEAF" ) il - K. 2%
check_integrity () THHAREERET vy A7 BERBERN, T2 dereference ER i
AT, BRELTEYIHIGEE E#P dereference BEFMNFE AN, REUTHREEET cry A

*first

FHEERL, TRMEE careh FTHREEHFEI. BAMGE2WRITER. WETHL
TRELHHTERF. EXRREFUNT “HPITEAEZ caten FH” B THE -TENEFRET:

/f MBREFER elem, RRBEFEL iterator_overflow 8%,
7/ BRIATATRARE

status = false;

return status;

R REERE FAHHEET. —HEBT naing BEEARHEGEN cecch TH, 4K
EHAE? C++ B, BMRERNZHELHE, B, IRE nint) WERKABEGEANLER
. EIRRAGERFERMEN cerminate ) ——HBIATHRPIEMRFWAT. OFF: XF
RELME main()” ZEHFEMEN, RBWEERE (More Effective C++ PN (BRIEIRE
720000 AYEK 14, HPIEFEMIEH T unexpected, terminate, abort RN BKKEA)

K otry RAEHBWREIER, £ oy BIMERETFLFL, IBHERFRAPONT. WREE
—BEHARESIERE, MERNT oy BH, BARRTREASEHLABAEHIELR. Xt
EAME, RFRSARE—F ST EEBLILEE - MTREENRF.

B, dereference EHFHEFH check_inteqrity() WAREET try HA—EBEH
check_integrity() BARESIERY. I AXHEEHE? HY dereference ZEHHKERTER
HmsRy, MENEREEN LS, dereference BETHPIFTRREH.

WRHEET A ETESE R REEENRER? LBIIBREE LA dereference
ERFHNEN.
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inline int Triangular_iterator::
operator*{)
{

check_integrity():

return Triangular::_elems[ _index ];

}

IR check_integrity () REHR, MUREEN _index HIER, Bk, R¥iZL return &
AR LEERE. Ba, BIBRTNZMLE cry 8, FIW check_integrity () RIHR{TIHA?

jiiip: 23 check_integrity () RIS R E true Bt false, APALEXA dereference TBEK
EHVEE check_integrity () B Al false H‘]’i&ﬁ%ﬁ'wf—?ﬁﬁm

return check_integrity()
? Triangular::_elems|[ _index ]
= 0;

Wi dereference EH M HIE I E FHEBES dereference EHAEE 0 B £7415% 4955 75 5
.

fHHF check_integrity() BEA “HHRHE" WFARENHER, FURTERITXEH TR
fE. BATATDMRE, REELAMREENENEAT, dereference BEHF A 2MIT recurn &4
HEREFEMRYE, BEELSE “return BHBMITR" PH;.

2R, AFAE nas_clem() BEY, MMIHE firse MBERIERE oy BAR? XK
BADA L fector ovefiow fE LASRAHAMAEG? Bif, A4 has_elemy REHEAHER
BHEWE? CRTRALA—MITR (catch-all) MR RMEHHRWR? KP4 WA S man—
AN )R .

has_elem() BH-NMEEEE: NE clem BFEMNT first fl 1ast FAERHBEA. Rkl
BRY, EREHRM first, HTRMARSE, EREFIER, S2EAEEANTALRDR RS
Alk. first MBTARENRMBEZWALR, XEZBT has elemty HEIMMY, M@
tterator_overfiow W2 ZLHATH —MEE. KEFLEXTRERHT nas_elemty WEF, AR
has_elen() M TX-RAGEBRFIITIEFNERZMHBREFE.

has_elem() MIBAEREHENTIL: elem BREMTHRANTEREEN. HEESAR,
EMDHRUSREEBAEE, FHURATSERBELRTR. R, has_clemt) WAHHFESTL
HEARE, HFARMTAEENH, HUERHEEH has_elen) MEAEA terator_overflow BRH.

AR A —-EUR, BT nas_elem() TEHENM elen BEFE, UBEELENFTIENR
H. WREFE heap FIFFHER, ¥ has_elem) MHEHEFE—HEL (FiE: BH has_elemty ¥
AHRHEEHRE) .
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HERYH oy REERDRE, EHFEFHEY catch FRRTHITN, MEKELE PN,
HAFLENGRE, TF "REEAE —REH, AIFERMZ catch FH. & has_elen)
R¥P, iterator_overflow 2MWAE. BEKZAREEHERETE? BB T has_elem() MKKHA
Rk, BIIRA, R2ARERWETE.

MEFEHFLRHERER, § C++ BHA segmentation fault BB bus error XX RUBBAE
—i2. EXHER - MEREN Cor B¥, ABTUARFELRE - MR chrow FXRX.
#F: HRREERHERFES)

7.4 %%Bﬁﬁ%ﬂ (Local Resource Management)

RTEE, —FHERRBELRE, RESTEROHEERE. BREEZH, TEFHELEE
H. URMNESFEIMERRE, EMRENSE, BT AN
extern Mutex m;
void £()

{
/1 BREE

int *p = new int;
m.acquire();

processi{ p }:

/7 BHEE
m.release();
delete p;

}

0] R B FE R AT Fo AR, RBPATZ VN BN TR - ESH B, TR process() &
BB process() WRAIRNREMH R, A process() WRAREZ TR ALUE MR FHE
AMERESHNTT. ERFNHETZT, BREFE—HFHIHHAA.

BRZEREZA—A try B, DRMNH cacen FH. XBFEAREFARY, BRFAR
&, BRREEERL.

vold £()
{
try {
77 FIFEBI—#
1
catch{ ... ) {
m.release(});
delete p;
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throw;
}
!

XEERT AR AN EE, BRARENSATSRENRE, BAALERRRNRFR
BERBMK. L, MiERN. BHRE, TMRE, ELRIELE R ¥ EFIFE (exception handior)
MIIEEENER. 4, BFRANEAROEIRT. BOIFESHEANPYE. Eazibsd
FiR. fE Cr+r PEBRHERE L —NTRE class.

C++ FIAME Bjamme Stroustrop SIA THTIEHFHEE (vesource management) HFik, D
MBRZ A “resource acquisition is initialization" { ZEM LI BENHITHERR) - MWLM E, Wkt
BERLET constructor A, FWMERIRKE constructor 5T/ . 3B MW A % &
destructor WM. REBRLEHERERA L, WATRARITNET:

#include <memory:-

void f()

{
auto_ptr<int> p{ new int };
MutexLock mi( m );
process( p };

// o M ml B destructor SEMABNENEA--
}

p fl m1 BWHEEL (local) MHR. MR process(y WATLIR, FAMHMNE destructor ESHE
BEERMBIHTT p Mol L. IR process () PATE BRI EHEMRH#EIRY, 2K E4 487

EREAENMAGEN BB T, C++ BIE, BEPHFARBARE destructor #LHH
H. &flz4, REEFEFMREENE. p M m1 &9 destructor FiFHIEA.

BE—AHITF. Mutextock class FALHAREET .

class MutexLock {

public:
MutexLock({ Mutex m } : _lock{ m )
{ lock.acqguire(); }
~MutexLock({){ lock.release{}; }
private:

Mutex &_lock:
1;

Y A [LIPPMANGGD) UrE—FiE Douglas C. Schmidt SR EMXF: A Case Swdy of o+ Design
Evolution.
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auto_ptr RAFMETRFERMAE class template, ‘EEE3) delete Wit new RIAXEBAIIIR,
WINER BT PR p. EAEZH, BHEAHENY nemory %30H#: '

#include <memory>

auto_ptr 1 derefernece :EZE&H arrow EBEGFLUELE, HFAMR 46 M iterator class
Wk XMERATREURE T — s — B E A auto_ptr X, HT0:

auto_ptr< string > aps{ new string{ "vermeer” }};
string *ps = new string{ "vermeer" };

if {( aps->size() == ps-»size(}) &&
{ *aps == *ps }}
iV

*F “resource acquisition is initialization” (ZEFI TR EEFTRENER) , EHIHEEFSE
[STROUSTRUP97] 14.4 ¥ . MNRAEMR auto ptr WELHH, HEK [LIPPMAN9S] 8.4.2 Ti.

7.5 *fi%?ﬁﬁﬁ (The Standard Exceptions)

TR newREALENEFHEHZA (free store) KREIIEBHANT, ELME bad_aloc B
M. Pl

vector<string>*
init_text_vector( ifstream &infile }
{
vector<string> *ptext = 0;
try {
ptext = new vector<strings>;
/¢ FIFF file Hl file vector
}
catch{ bad_alloc ) {
cerr << "ouch. heap memory exhausted!\n";
/7 o i (clean up) HEH
}
return ptext;
1

AT iER:

ptext = new vector<strings;

SRERGRINT, REH vector<strings default constructor HfTF heap X R2Z &, RIFHEH
Xt R4S prexc.

MEBEFLEEHAELLFHI — T vector<string> M#, default constructor RSB EA,
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ptext HASHIRME, AHNXEHE bad_dioc REMKLUME, BFRESBRS cry RZFH
catch F4). FTHX|FEH:
catch( bad_alloc ) // iEE: bad_dloc &4 class, RE—1 object.

FABH MR, BARMNAMNBEANREHRINBENE, HFEHAHTEE caccn FRPFEER
BB H2.
MRENEERME bad_aloc BHI &, iR TELHRERKR?

EREEEL T —EREHEER (exception class hierarchy) . KBRIREZ N excoption #
B E¥. exception FHA — 1 what O BEMIEE, SiRE— const char *, FLAFERUML
Z R EEFHE.

bad clloc 4 H exception ##, EHHDH what (). Visual C++ SR #H bad_aloc,
H what () B¥L7™4% “bad allocation” XHHHE.

BT AT S 88 iterator_overflow #E& T exception ERZT. HERLAE ARELLH
exception, ﬂ'ﬁﬁ_lﬁ@fﬂtﬁiﬁ Eaﬁ‘} what {):

#incilude <exception>

class iterator_overflow : public exception {

public:
iterator_overflow{ int index, int max }
: _index{ index ), _max( max )
{}
int index(} { return _index; }
int max(} { return _max:; }

// overrides exception::what{)
const char* what{) comnsat;

private:
int _index:;
int _max;

}r

# iferator_overflow R AMRHER excepfion RARMFLR, BAUBMEN “ITHFRMRE
% exception” MBFHBHHRE. BELHRNA terator_overflow BT ENRFRHE. ZER

2 WBBEEMRIL bad_alloc SREBMY, RITALIXAE.

ptext = new {nothrow) vector<strings;

Ba—K, MR new IEEW, &FFA 0. EMAEER pext ZAHEEERBERT R 0.
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EFRMNALEBUREFHERAR, BaLILRLRERFAEIARXA dass. BIEALER—MITR
(catch-all) W XRBEHELRT . TEZXA cateh FA:

catch{ const exception &ex }
{
cerr << ex.what() << endl;

}

ST excepion HIFTAYRES. X bad_dloc FHBWMHAA, ELHH “bad allocation” # 4.
4 iterator_overfiow REWRMET, T LETH “Internal error: current index 65 exceeds maximum bound:
647 JHE. (FiE: AN what) MAFANTEER)

PUFE R terator overflow's what () MIEMEHAF R, HPEM ostringstream HRMBWE
HERA .

#include <sstreams>
#include <«<gtring>

const char*
iterator_overflow::
what () const

{
ostringstream ex_meg;
static string msg;

7/ LB ATRINFAN ostringstream &2
/7 BEREENEFRER

ex_msg << "Internal error: current index *
<< _index << " exceeds maximum bound: *
<< _max;

/7 BBM string HE
msg = ex_msg.str(};

7+ EBRY const char* #RR

return msg.c_str();
}

ostringstream class 4t “mﬁmﬂﬁfﬁtﬂkﬁﬂi” s ﬁiﬂﬁﬂ—4‘ string WERE. ﬁﬂfﬂﬁﬁﬁ
FERAMANBEHA M AFHFRRARG, ERHAA. THEDH _index, nax XIHEN
SRR IHEHFRERAR, ROFLEEEREE. BREESHE. ostringstrean HEHE
7 — member function str (), & “5 ostringstream MRAFEE” WIS string MEEE.
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ﬁ&ﬁ%ﬁﬁwhﬂ)ﬁ@*¢cmﬁcﬁﬂ,m$—¢sumgﬁioﬁﬁﬁm%kmﬂ:
BRITZWFTHE srring MRFEBM C-style BIFHFRERHAM? S0, string class B4 TRE.
BRI c_strt) LBERMNEN const charx.

i ostringstreamclass 2 Af, WA EAGHE LI sstream:

#include <sstream>

iostream FELRTRZRBML T istringstream class. WMARMNFER R HEIE (FlanHniE,
AR HFHBRARERIH LRI, istringstrean AIEL Y. %8 (LIPPMAN9S]
208 1, HHHFXT string stream classes MEE L.

MRBEMRR Cr RALBENHNTE Zitie, HER [LIPPMANS] 11 ZH 192 1, UK
[STROUPSTRUP97] 14 . [SUTTER99] ¥ T exception-sate ( R¥ RAEFKINES) Mutit. bk
FHAENFT classes MEFRIMHE, HH LTI M.

%3 11
DTRMEERFEETEHBIEBZURTENIITEMN. 380 & B0R 54 485 4 R
s . FREHAEREIARKE (exceptions) .

int *alloc_and_init{ string file name )
{

ifstream infile{ file_name ):

int elem_c¢nt;

infile »> elem_cnt:

int *pi = allocate_array( elem_cnt };

int elem;

int index = 0;

while { infile >> elem }
pil index++ ] = elem;

sort_array( pi, elem_cnt )
register_data( pi );:

return pi;

%372
Tﬂ@ﬁﬁtﬁmanmeLmu)ﬁﬁ.ﬁﬂ&&ﬁ%ﬁﬁ%ﬁ&ﬂ#:
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allocate_array () HYRH noMen
sort_array{) EHRY int
Ieyister_data{) RHERN string

WEE-THEN cry B, DRHNE cateh F4), DIBEELHEEX LR, MAK catch
Ty AT GE R AT ED i R BT

%3 713
M3 52 B stack RERMABWITEHRS|, 4 “ENAEG stack PRETE” f1 “BN
A stack BMITE™ FRER. WERBESEE popt) # push().
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Bt =% A

> F i 2

#3 14

REYEXAMRFEAR: (1) BRAAFMBAL (first name) F#E (last name) ; (2) Bk
WEER, SETEIHBMZ.

BMNTEFNFHERY X NMEFHE: — T AREMALNREK, 5 MAREEAIE
EF. ERE-BLHRA, RMNOCLELT 3 ML, ROTUEXHD string H&K:

string first_name, last_name;

AT LA L — aray, AT string W

string usr_name[ 2 ];

HEEL—1 vector, FHEMA string MR

vector<string> usr_name(2);

HEARIGRHUX M HEINER, KBHKRIFHENTE aray K vector B, HUREBRGER
Bk

#include <iostreamx>
#include <strings
Using namespace std;

int maint)

{
string first_name, last_name;
cout << "Please enter your first name: "
¢in »> first_name;

cout <= "hi, " <<« first_name
<< " Please enter your last name: "

cin »» last_name;
cout << '\n';

Essential C++

bbs.theithome.conl


http://bbs.theithome.com

206 FtF A

cout << "Helle, "
<< first_name << ' ' << last_name
<< " ... and goodbye!\n";
}

WEANTR, LAXMEFLFENTHHEESR (BARSDRKZR) -

Please enter your first name: stan
hi, stan Please enter your last name: lippman

Hello, stan lippman ... and goodbye!

%3 15

RE-MEF, EBOEAFNES, HERAFFRANAE. EREHFRANEHRKEX
THRAFR. MRAFGRBATERER, R —EE. FURF T AL E—MEMA Cstyle
$ﬁ$ﬁ$,%:Wﬁmswmgﬁﬁ-

string MM Cstyle FHBELZMEMNMEEER: (1) string WREDEHH 7 HFBEE
BN A EEE, Cstyle FRHBHNABREREMNERE, BB 5 W0 UK
BIFHD: (2) Cstyle FHREHACREFZKE. W Csyle FHRHKE, ROVEYRE -1
XK, HE null FRERFIE. HERBETHN strien)) REHMXBEHENY.

int strlen{ comnst char* };

WREMA scrien), BRIVEBEA cstring K.

B2, EEACZH, iILRIEEFE scring class WHE. BENBUNFELF Cstyle T
fre8, A string class.
#include «<iostreams

#include «<string>
using namespace std;

int main(}
{

string user_name;

cout << "Please enter your name: "
cin »>»> user_name;

switch { user_name.size{) J{

case 0:

cout << "Ah, the user with no name. "
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<< "Well, ok, hi, user with no name\n";

break;
case 1:
cout << "A l-character name? Hmm, have you read Kafka?: "
<< "hello, " << user_name << endl;
break;
default:

// KEFEFREE— P
cout << "Hello, " << user_name
<< " -- happy to make your acquaintance!\n";
break:;
}
return 0;

}

WRER Cstyle FHF#H, BEMELAR. HE, RIMMARE user_name MIKHE: WEEHE
®T 128, EAXBUPRET. ETR, AAPERYEN strien() BHEMB user_name MK
B. cstring kXA PH strlen BFEH. MRAAFMANFRBREXT 127 M5/, URF
RENEARFRARSS (aull F4) . ATRAREZXRNIN, B jostream #3288 (manipulator)
setw() RIEALBEARD 127 MFHF. HTHY setws BER, RMNDHARTA iomanip LK.

#include <iostream>
$include <icmanip>
‘¥include <cstring>
using namespace std;

int mainf()
{
/1 BERER—PMRANEEAEE
const int nm_size = 12B;
char user_name[ nm size ];
cout << "Please enter your name: ";
cin >> setw( nm_size ) >> user name;

switch ( strlen{ user_name )})

77 e XELE case 0 Ml case 1, HERW

case 127;
7/ LB THFREH setwl) SFNEIRE
cout << "That is a very big name, indeed -- "

<< "we may have needed to shorten it!\n"
<< "In any case,\n";

/7 HAERI break, HTFHEHRT
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default:
/1 WMRFEARFY, hetTBle, BRENHEE break
cout << "Hellgo, " << user_name
<< " -- happy to make your acquaintance!in":;
break;
}

recturn 0;

%3 16

RE-TEF, WRERAREER - SBE, FERANBEEKKEA aray & vector, RE
BAXFFER, RBYEESE. BEARTFHERY TRERIEE.

array 1 vector KIEEER, BB Cstyle FHBE string WER—#: (1) armay HIK/NL
FERE, vector TLSHAMMM TR OIEATY RIEBZE . 0 amay HFERESER. FRES,
ﬁﬁiﬁm%ﬁ%ﬁﬁﬁm@mﬁﬁm%@ﬁiﬁhmmw}.Kﬂamyﬂ(ﬁMc?ﬁ$$ﬂ
BYZ, array FHBEAR null FHRBEGHTIB WE" —RAXFFRCHERBEAR. REBUTES
A vector B array. ITFREERSEH vector:

#include «iostream>

#include <vector>

using namespace std;

int main(}

{

vector<int> ivec:

int ival;

while { cin »>» ival )
ivec.push_back{ ival };

/7 TRV LIS (a4 AR R Sehd i A

/7 ZEMEERRBE vector NTE., —— B

for ( int sum = 0, ix = 0; ix < ivec.size(); ++ix )
sum += ivec| ix ];

int average = sum / ivec.size();

/7 TEiE: HE C++ Standard, sum WEFBERBEF LAY for WEFH

i WAMKS sum 2R, Undefined symbol HiFHi%. EEXAE, REHE
/7 C++ Standard A9HLE (B RLLHERRLT Visusl O SitEIR %)

/1 T[40 4 B ] R B X R 7

cout << "Sum of " << ivec.size{)
<< " elements: " << pum
<< ". .Average: " << average << endl;
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PAF RAE A amay BRFEE, HAPLTAUMBAMTERAY, LR amay BERAZ QBN F:

#include <iostream>

using namespace std;

int mainf()

{

congt int array_size = 128;

int ial array_size ];
int ival, ient = 0;

while [ cin »> ival &&

icnt < array_size )
ia[ icnt++ ] = ival;

for ( int sum = 0, ix = 0; ix < icnt; ++ix )

pum += iaf-ix ]:

int average = sum / icnt;

7/ BEE: sum SF3IRMEEM LT A, RN A EE0X R

cout << "Sum of " << icnt

<< " elements: * << sum
<< ". Average: " << average << endl;

%3 1.7

FRAGBEHFTFRNRETHE, BART (RE%) XFHER. ARBRE-MER. FBEXFX
#, BEFEITFHERD -1 vectorestrings WRH. BWHIK vector, HAFERH cour.
RGP RERIEE sort (), WHBILFEHRFE:

#include

<algorithm>

sort{ contalner.begin(). container.end({) };

BRAFEUERBHE S — 3.

BAXFEMHEFERZAN, REFERAUBASHEANXN. BRVRETLIKEAF RS
XtF, ERRANEMRETNLEFGEGLIN, 2REMTAFR? WRXEMNE. FANITHE
Mk REXHHBEFRARFAE D, HEA Windows FEFA. LU aloorichm HF
ZHEYE: sort() WEH.

#include
#include
#include
¥include
#include

<iostream>
<fstream>
<algorithms
<string>
<vector:>

using namespace std;
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int main()
{
ifstream in_file{ "C:\\My Documents\\text.txt" ):
if (! in_file )
{ cerr << "ocops! unable to open input file\n"; return -1; }

ofstream ocut_file{"C:\\My Documents\\text.sort" };
if ( } out_file }
{ cerr << "oops! unable toc open output file\n"; return -2; }

string word;

vector< string » text;

while ( in_file >» word )
text.push_back{ word };

int ix;
cout «« "unsorted text: \n";

for ( ix = 0; ix < text.size(); ++ix )
cout << text[ ix ] << ' °;
cout << endl;

sort{ text.begin{}, text.end{) );:

out_file <« "sorted text: \n";

for { ix = 0; ix < text.size(); ++ix )
out_file << text{ ix ] << ' ';

out_file << endl;

return 0;
}

BANXFXHBELT 31

we were her pride of ten she named us:
Phoenix, the Prodigal, Benjamin,
and perspicacious, pacific Suzanne.

ERBFEFSGEFOTE, FENTHRBER (RSB LRTFE, UETTUERTHR L) .

Benjamin, Phoenix, Prodigal, Suzanne.
and her named of pacific perspicacious,
pride she ten the us: we were

43 1.8
1.4 T8 swiccn IBAERTIBLURE AP SRR BB HAFNLRIEE. HL aray HH 4
MARGFERFRES, FLUAPEEORBIEY amay MEBE, BUH Rk ETRBIES.
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B, BEEN-TERREE, FAIRTIGHNR. W2 —REXSEIHBRELTEREANR
F, RITHAFEEROREEA, FREREEMEYNEEES. UTRE—TEE. BRAFEER
8, WREEH PR EG? .

const char* msg_to_usr( int num_tries )

{

}

static const char* usr_msgs([] = {

"Oops! Nice guess but not quite it.",

"Hmm, Sorry. Wrong again.",

vah, this is harder than it looks, isn't it?",

"It must be getting pretty frustrating by now!"
i

return usr_msgs|[ num_tries ];

RIEMET L. MRHEEI) 1.4 FHE switen BT, REFIRHHXBES 1 T,
ZRBIASFERAFOMET. AW AREEREESNEE, MEMUER 0 T, KRG
HARERESEARNKERRA 1.

BEB-AE: BARMNAES 4 WARNER, AEAFSHARKTESET 4K, §K
WERE . MRRMNASEMAERE > 1 NEAARAIBENE, ELREEBRANAR. B
5, RIERPFRAECRERE. AUABES.

UTERMREHER, RMA—-THES, ARWMERSBNOAS. RFFTHRGEERE
B, BXHIRELTUGREGESBRRECNNZANUE L. BREXT -1 conse M, A
RFHBAHTE I,

const char* msg_to_usr( int num_tries )

{

const int rsp_cnt = 5;
static const char* usr_msgs{ rsp_cnt | = {

"Go on, make a guess. *,

"Qops! Nice guess but not quite it.",

"Hmm. Sorry. Wrong again.”,

"ah, this is harder than it loocks, no?",

"It must be getting pretty frustrating by now!®
}:

if { num_tries

[,

0
num_tries 0;

else

if { num_tries »= rsp_cnt )

num_tries = rsp_cnt-1;

return usr_msge|[ num_tries ):
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%3 2.1

EWH main) ALAPRA-MIEME, REELREF. WM/ BRARILRET R
TR, MLSFRTXTEFRRBELRK. BB nain, EALGFAFFAHBRACEE, D
RP&BHFIENIE.

R wnile BHEHITEE ERMERTH. SRERLERN, ARAFATERME. R
MPEE no, BHIERF. BE nore WHEBEN true, PIEHANER, FBEE—-wER.

#include <iostream>
using namespace std;

extern bool fibon_elem{ int, int& };
int main(}

{

HFHITE, LEABRFFEUTRRLER (RATSUEGER) .

int pos, elem;
char ch;
hoeol more = true;

while { mere )

{

cout << "Please enter a position: ":
cin >> pos:

if ( fibon_elem( pos, elem ))
cout << "element # " << pos
<< " is " << elem << endl;
else

cout << "Sorry. Could not calculate element % "

<< pos << endl;

cout << "would you like to try again? (y/n) ";
¢in »> ch:
if { ch != 'y’ &6 ch != 'Y' )

more = false;

Please enter a position: 4

element # 4 is 3

would you like to try again? {(y/n) ¥
Please enter a position: 8

element # 8 is 21

bbs.theithome.conl
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would you like to try again? {y/nj} ¥
Please enter a position: 12

element # 12 is 144

would you like to try again? (y/n} n

%3 22
Pentagonal BFIRIRMEARE pn-n*(3n-1)/2, WULFE 1,5 12,22, 35 HnEME. dEX—
A EE, MAERARE, BEERTREARPEAN vector 2, RRMEBAFNE. #RE
TEEAMGHRE GEE: KXW overlow [HE) . FTREFTHE-NER, RBRTE
T vector MTATE——ENY, KRBENE_SREZ-NFHR, RRFEHET vector HKNEF
WEH. BERBSE—1 nain(), WE AT RE.

tinclude «<vector>
#include <string>
#include <iostream>’

using namespace std;

bool cale_elements({ vector<int> &vec, int pos );
void display_elems{ vector<int> &vec,

const string &title, ostream &os=cout );

int main()

{

vector<int> pent:
const string titlel "Pentagonal Numeric Series" );

if { calc_elements( pent, 0 ))
display_elems( pent, title );

if { calc_elements({ pent, 8 })
display elems( pent, title |;:

if { cale_elements({ pent, 14 })
display elems{ pent, title );

if { calc_elements{ pent, 138 }}
display_elems{ pent, title );

bool calc_elements( vector<int> &vec, int pos ]

{

if { pos <= 0 || pos > 64 }{
cerr << "Sorry. Invalid position: * << pos® << endl;
return false;
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for { int ix = vec.size()+1l; ix <= pos; ++ix }

vec.push_back{ (ix*(3*ix-1))}/2 ):

return true;

void display_elems({ vector<int> &vec,
const string &title, ostream &os |

{
. 08 << '\n' << title <« *"\n\t";
for { int ix = 0; ix < vec.size(}; ++ix )
08 << vee[ ix ] << ' '
0s << endl;

}
WIFHNTE, FRBRFFEUTRRHER:

Sorry. Invalid position: ¢

Pentagonal Numeric Series
1512 22 35 651 70 92

Pentagonal Numeric Series
15 12 22 35 51 70 92 117 145 176 210 247 287

Sorry. Invalid position: 138

#3523
W4 2.2 B Pentagonal MFUREEM B IFAERK, HPZ—% inline, ARBBRTES

BRESE. MANREE, MEMRKIET, BRES ER, RITEFRETE.

I calc_elemements() AHENTIEK, B— 1R inline E calc_elems(), SEMNE
MEREFABE - RY really calc elems(). HTHXEFTIENHRE, RIELT 22 Dyt

calc_elements () MIEMAM AN calc_elems() WIFMA.

extern void really_calc_elems{ vector<ints&, int };:
inline bool calc_elems{ vector<ints> &vec, int pos |}

{
if { pos <= 0 || pos > 64 }{
cerr << "Sorry. Invalid position: ™ << pos << endl;

return false;

if ( vec.size{) < pos )
really_calc_elems{ vec, pos }:

return true;
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vold really_calc_elems{ vector<int>» &vec¢, int pos )

{
for { int ix = vec.size()+1; ix <= pos; ++ix )
vec.push_back( (ix* (3*ix-1}}/2 };
}
%23 24

E—/E¥, LLEM®E (ocal static) B vector TE# Pentagonal FFITTE . MHeAHEEE —1
const &, FEMEIZ vector. MR vector HERPTFHEENTENE, RYRK vector NEE. &
TREZAE_ANBE, B2 MEBEFERNZUEINILR. BE, B85 main (O XX LHRK.

#include <vector:>
#include <iostream>
using namespace std;

inline bool.check_va}idity( int pes }
{ return { pos <= 0 || pos > 64 ) ? false : true; }

const vector<int>*
pentagonal_series{ int pos }
{
static vector<int> _elems:
if ( check_validity({ pos )} && [ pos > _elems.size() ))
for { int ix = _elems.size{)+1l; 1iX <= pos; ++ix }
_elems.push_back{ (ix*{(3*ix-1}}/2 );
return &_elems;

beol pentageonal_elem( int pos, int xelem )

{
if { ! check_validity{ pos }}{
cout << "Sorry. Invalid position: " << pos << endl;
elem = 0;
return false;
}
const vector<int> *pent = pentagonal_series{ pos };
elem = {*pent) [pos-1];
return true;
}

int main(){
int elem;
if { pentagonal_elem{ 8, elem }}
cout << "element B is " << elem << '\n';
if { pentagonal_elem{ 8B, elem })
cout << "element 8B is " << elem <= '\n’';
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if { pentagonal_elem{ 12, elem })
cout << "element 12 is " << elem << '\n';
if { pentagonal_elem{ 64, elem ))
cout << "element 64 is " << elem << '\n';
}

SFHNTE, LARFTEUTHWESR:

element 8 is 92

Sorry. Invalid position: 88
element 12 is 210

element 64 is 6112

% 25
KH—TEEN nax) BB, LEBRZUTEH: @ PMTER: b) AMERE: © AIMF

By () —MBH vector; () —MEEH vector; () —NFHH vectors (2) — MEMBE, U
R—AERBAXNOBRE, ) — EAYEE, DR-AEREA K MOBERE: ) —1F
HRHE, UE-MEFRBRERNERE. BE, B nein( MlXEENK.

#include <string>
#include <vector>
#include <algorithm>

#include <iostream> /1 FE: BHAOBRLST
using namespace std:

inline int max({ int tl, int t2 )
{ return £1 > t2 ? tl : t2; }

inline float max{ float tl, float t2 )
{ return £l » t2 ? tl1 : t2; }

inline string max{ const string& tl, const string& t2 )
{ return tl1 > t2 ? t£ti1 : t2;: }

inline int max{ const vector<int> &vec )
{ return *max_element{ vec.begin{), vec.end{) }: }

inline float max( const vector<float> &vec |
{ return *max element{ vec.begin{}, vec.end() }; }

inline string max{ const vector<string> &vec }
{ return *max_element{ vec.begin(), vec.end(}) |; }

inline int max({ const int *parray. int size )
{ return *max_element{ parray, parray+size ); }
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inline float max({ censt float *parray, int size )
{ return *max_element( parray, parray+size ); }

inline string max({ const string *parray., int size )
{ return *max_element( parray, parray+gize }; }

int main{) ¢
string sarray[]={ "we", "were", "her", "pride", "of", "ten* }:
vector<string> svec{ sarray, sarray+6 };

int iarray(]l={ 12, 70, 2, 169, 1, 5, 29 };
vector<int> ivec( iarray, larray+7 );

float farray{l={ 2.5, 24.8, 18.7, 4.1, 23.9 };
vector<float> fvec( farray, farray+5 );

int imax = max( max( ivec }, max{ iarray, 7 ));
float fmax = max( max{ fvec }, max( farray, 5 ));
string smax = max{ max{ svec ), max{ sarray, 6 )):

cout << "imax should be 169 -- found: " << imax << '\n’
<< "fmax should be 24.8 -- found: " << fmax << ‘\n'
<< "smax should be were -- found: " << smax << ‘\n';
}
&FHRTE, LRARFFELTREHER:
imax should be 169 -- found: 169
fmax should be 24.8 -- found: 24.8
smax should be were -- found: were
%3 26

£l template EFFEMRE T 2.5, FM main() BEHGE FNBHK.

AT A A —4 template max () HRBEBLERH 9 I non-template max () H¥. main() A
B fTEK.

#include <iostream» 17 FE: FERADMET
#include <string>

#include «vector>

#include <algorithm>

using namespace std;

template <typename Type>
inline Type max{ Type tl, Type t2 ){ return tl > t2 ? tl : t2; }

template <typename elemType:>

inline elemType max{ const vector<elemType> &vec }
{ return *max_element{ vec.begin{), vec.end{) ); }
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template <typename arrayType>
inline arrayType max({ const arrayType *parray, int size )
{ return *max_element {( parray, parray+size ); }

/7 ERE: main() REREEEMABY
int main({) {

/7 H%H 2.5 E4HRA
}

WIFHWITIE, LRBRFFENGRAGST 2.5 TLHR.

%3 31

H-TEBCFXHNEF, XGPS NREFA map. map B key ERERIA BTN R,
map [ value WRFFFAELFIHPREIRE. BEX—-BE “HBREL" HRHY set, Lha
EE a, an, or, the, and R bw ZHMHEAF. HRPFEA map ZH|, EWEiZRIAHFAE “‘H
BRr®” . - BXFAMEBSEE, #ER—HRANE, HERSREANLRRK. HEET

BmEe, EErRAZH, AFRAESRTEARTLAT LFXHH.

#include <map>
#include <set>
#include <string>
#include <iostream>
#include <fstream>
using namespace std;

void initialize_exclusion_set| set<string>& );

void process_file( map<string, int>&, const set<string>k&, ifstream& }:
vold user_guery{ const map<string,ints& };

void display word count( const map<string,int>&, ofstreams );

int main()
{ .
ifstream ifile{ "C:\\My Documents\\column.txt® };
ofstream ofile{ "C:\\My Documents\\column.map” ):
if (! ifile li ! ofile }{
cerr << "Unable to open file -- bailing out!\n";
return -1;

}

set<string> exclude_set;
initialize_exclusion_set( exclude_set };

map<string, int> word_count;

process_file( word_count, exclude set, ifile ):
user_guery({ word_count };

display_word_count{ word_count, ofile };
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void initialize_exclusion_set{ set<string> &exs ) {
static string _excluded_words([25} = {
"the®, "and", *but", "that", "then", "are", "been",
"can", "a", "could", "did", "for", *ef",

"had", *have”, "him", *his*, "her", "its", "is",
"were", "which", "when", "with", "would"

exs.insert( _excluded_words, _excluded_words+25 }:

void process_file( map<string,int> &word_count,

const set<string»> &exclude_set, ifstream &ifile

string word;
while { ifile »» word )
{
if { exclude_set.count word 1)
continue;
word_count [ word ]++;

void user_guery({ const map<string,int> &word_map }
{

string search_word;
cout <« "Please enter a word to search: g to gquit”;
cin »> search_word;
while ({ search_word.size() && search_word !'= *g" }
{
map<string, int>::const_iterator it;
if ([ it = word_map.find({ search_word })
'= word_map.end{} )
cout << "Found! " << it-»first
<< " occurs " <« it-»second
<< ' times.\n":
else cout << search _word
<< " was not found in text.\n":
cout << "\naAnother search? (g to gquit} ";
cin »> gearch_word:

1
void
display_word_count{ const map<string,int> &word_map. ofstream &os }
{
map<string, int>::const_iterator
iter = word_map.begin(),
end_it = word_map.end(};
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while { iter != end_it }{
05 << iter->first << * { *
<< iter-»second << " )" << endl;
++iter;

}

os << endl;

}

TEHE—DEZMILANXT. B TRFHRLERIFS, FUREXPRFER S S8R E.

MooCat is a long-haired white kitten with large
black patches Like a cow looks only he is a kitty
poor kitty Alice says cradling MooCat in her arms
pretending he is not struggling to break free

THE user_query () FRHUASH—BEITE. BEE, BR « EXPEAITK, E8
RHEBTHRTE, FLOEEEALE map 7.

Flease enter a word to search: g to guit Alice
Found! Alice occurs 1 times.

Another search? (q to gquit) MooCat
Found! MooCat occurs 2 times.

Another search? (g to quit) a
a was not found in text.

Ancther search? (g to quit) q

53] 32

ERXTFXHRE—HES 3.0 —B—HEABTERET vector. DIFRBKENKE, M
vector HEFF. SEX — function object 5% sort(): IX— function object BEEFMMFHE, 4
—FREPKENTE-FHROREN, BIRE crue. |F, FTEHEFRH vector AE.

iERATHFE IOESEE sort () B function object MH:
class LessThan {
public:
bool operateor() { const string & sl,
const string & s2 )

{ return sl.size{) < s2.size{); }
1

A, sort ) WEAFARKZA:

sort{ text.begin(l, text.end{), LessThan() };
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EBRFNTF:

int maint)

{
ifstream ifile{ "C:\\My Documents\\McoCat.txt" );
ofstream ofile{ "C:\\My Documents\\MocCat.sort" ):

1f (' ifile || ! ofile }{
cerr «< "Unable to open file -- bailing out!\n";
return -1;

}

vector«string> text:
string word;

while ( ifile »> word }
text .push_back( word );

sort{ text.begin(), text.end(}), LessThan{) };
display_vector{ text, ofile );
}

ERK qisplay_vector() 24 function template, R ERZ vector HITTEE NS KL T

template <typename elemType>
void display_vector{ const vector<elemType> &vec,
ostream &os=cout, int len= 8 )

{
vector<elemType>::const_iterator
iter = vec.begin(},
end_it = vec.end(}:
int elem_cnt = 1;
while [ iter !'= end it )
08 << *iter++
<< { !'{ elem_cnt++ % len } ? "\n' : ' ‘'};
05 << endl;
}

RMNBRERSE T 3.1 PHRMACTEIH. XK, BFRHLERNT.

4 &8 a is to in is he

is he not cow her says poor only

Like arms with free break Alice kitty kitty

looks black large white MooCat kitten MooCat patches
cradling pretending struggling long-haired

MRBRMNABHFN, EFFEKEHSANET, DRFERFEHRF, RNFZEURAY
less-than BZEFREA sort (), RS function object LessThan 5% stable_sort() HiFAZ.
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stable_sort () SEMFSFHRZAHERN TP TRE R AN EE.

% 33
FEX A map, UREHRKN key, value WRREFTH/NEM AT, S0 map ELAMN 6 %
HE. AWAPBRERRRXER, HELITH mp ANE - EHE.

e map M string ¥ERRE(, HLL string vector BEH/EEZFE. FHUT:

map< string, vector«<string> > families;

HTEH map BIFEA, WAL typdet # vstring B H string vector. (F#H 46 ¥A
2P cypedef, MAERAEARTEENIER. typeder MBIHLLB{TEL TR IR R —4
FH B, EE BRGLILARRE L MR )

#include <map>
typedef vector<string> vstring;
map< string, vstring > families;

BIONXFEFRAREEK. TG - THFARERRRETFINET:

surname childl child2 child3 .., childN

L vopulate_map () R, HFHENEBA map 29

void populate_map{ ifstream &nameFile, map<string,vstring> &families )
{
string textline;
while { getline( nameFile, textline })
/7 3EE: WAXEER ve # see, RA ecc AES
’/ ik, HATALHFE Cr+ Standard.
{
string fam_name;
vector<string> child;
string::size_type
pos = 0, prev_pos = 0,
text_size = textline.size();

77 ok: FiHBIZEHA SRR ITA RiF
while {{ pos = textline.find_first_of( ' ', pos )}
'= string::npos )
{
/7 TR FFERBRNEX

string::size_type end_pos = pos - prev_pos;

// % prev_pos HFEE (RUKMEN o) . WAZANEARE
/7 REER, TR - —ERBEFHESE -
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if ( ! prev_pos )
fam_name = textline.substr({ prev_pos, end_pos ):
else child.push_back(textline.substr {prev_pos,end_pos));
prev_pes = ++pos;
}

/! RENERE - 1"ETHEFE

if { prev_pos < text_size )
child.push_back(textline.substr (prev_pos,pos-prev_pos));

if (! families.count({ fam name })
families{ fam name ] = child;
else cerr << "Qops! We already have a "
<< fam_name << " family in our map!\n";

getline() RIFERFERBNER. EAXFER-THE, KE=SPREETETHR.
NIRRT ABAT (newline) F5. IMRFRRONBEN. BANXFORETE_B2RA.

FEHETROS, EREKERZEERURBETINET. ERFM string class KRE
EH substr(), HEAWTEFUE, BUIFDE —-AFH string ¥, HAFERBFHEF
MPFRUREAN TR, B, MREANMEKISE map N, BHZHKEA.

RELT —A aisplay map() E#, FXRET map HE. ESUNTERANESEHKE:

The lippman family has 2 children: danny anna

BITER aisplay_mapt) MERAR.

void display_map( const map<string,vstring> &families, ostream &os )
{
map<string,vstring>::const_iterator
it = families.beginf(},
end_it = families.end();

while ( it != end_it }
{
08 << "The " << it->first << " family ":
if { it-»second.empty({) }
0s << "has no childrenin";
else
{ /7 B vector HH/INEAT
08 << "has " << it->second.size() << " children: *
vector<strings>::const_iterator
iter = it->second.begin().
end_iter = it-»second.end();
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while { iter !'= end_iter )
{ 08 <<« *iter << " "; ++iter; }
os << endl;

}

++it;

RELFAFHABARNMEEREMTRBELNT. MREZEENRFE, RABREEHER
BIFH/DENEF—RMR display_map() XNEA map FFIRBRIRRE (R]RULE K XA H
B FCEFA MR LK)  HERBURK BN qery_mapO).

vold query_map{ const string &family,
const map<string,vstring> &families )

{
map<string, vstring>::const_iterator
it = families.find{ family };
if { it == families.end() }{
cout << "Sorry. The " << family
<< " 1s not currently entered.\n":
return;
}
cout <« "The " << family;
if ( ! it-»second.size(} }
cout << " has no children\n";
else { // HI vector WHiHPMERIBF
cout << " has " << it->second.size{} << " children: *;
vector<string>::const_iterator
iter = it-»second.begin{(},
end iter = it->second.end(}:;
while { iter != end_iter )
{ cout << *iter << " "; ++iter; }
cout << endl;
}
}
FEFTHENT:
int main()

{
map< string, vstring > families;
ifstream nameFile{ "C:\\My Documents\\families.txt" };

if [ ! nameFile } {
cerr << "Unable to find families.txt file. Bailing Qut!in":

return -1; // & BEREKEREMHE, Hi2

Essential C++

bbs.theithome.conl


http://bbs.theithome.com

WK 225

populate_map( nameFile, families );

string family_name;

while ( 1) { // RERAPRFERF, FUATHITFE
cout << "Please enter a family name or g to quit *;
cin »» family_name:;

if { family_name == "g" )
break;
query_map{ family_name, families );
}
display_map( families, ecout ); // ¥ BERE 188, #i%!

familes.txt PR EFLIT 6 £HiE.

lippman danny anna

smith john henry frieda

mailer tommy june

franz

orlen orley

ranier alphonse lou robert brodie

BFMFAITE, PEUTHRESR. RUBALHKTRR.

Please enter a family name or g to quit ranier

The ranier family has 4 children: alphonse lou robert brodie
Please enter a family name or g to quit franz

The franz family has no children

Please enter a family name or g to quit kafka

Sorry. The kafka family is not currently entered.

Please enter a family name or g to quit g

The franz family has no children

The lippman family has 2 children: danny anna

The mailer family has 2 children: tommy june

The orlen family has 1 children: orley

The ranier family has 4 children: alphonse lou robert brodie
The smith family has 3 children: john henry frieda

%3 34
RE-1HJF, FA istream_iterator MIFHERARE ZER —EHBEH. FIH ostream iterator

HHANFEEERAMET, SIMREELEEFHR. BHA ostrean_iterator HEKES
AP, FIMERUSTHER.

EREXHN istream iterators, FRMIRHER AR ZEA— BB, Hd 14T (bind)
£ cin, B—MRARILHRE (end-of-file) .
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istream_iterator<int> in{ c¢in }., eos:

TR, EX—A vector, BHRFFHIZABNITLR:

vector< int > input;

AT S AERERE copy (v #EITEBBRE:

#include <iterator:>
ffinclude <vector>

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

int mainf)
{

vector< int > input;
istream_iterator<int> in{ cin )}, eos; // ¥¥: BREFHFR, P7T <int>

copy{ in, eos, back_inserter( input });

/o
}

T, back_inserter() RMHEN, BAF copy) SR A assignment EEFREHEITE.
HTF input vector TR, B— P L RXEEABRER & FEBA (overflow )8 1Z . (EF vack_inserter ()
AT Ll# % assignment BHAF, WA push_back() REREHEHETLE.

BLUZRIRE partition() FXIHEH, Y4RFEFFES function object even_elem() MI{#
A, BEEFAENERNLER true.

class even_elem {
public:
bool operator({){ int elem )
{ return elem%2 ? false : true; }
I
vector<int>::iterator division =
partitien{ input.begin{), input.end(}, even_elem({} };

ﬂﬁ%¥w¢ OStream_iteratorS: */rmTﬁ&I{*, %ﬂ‘T—HT ﬁ&t{*- ﬁﬁ, Lu ofstream
class FFBF A8 i

#include <fstream>

cfstream even_file{ "C:\\My Documentsi\\even_file" |,
odd_file({ "C:\\My Documents\\odd_file" }:;

if { ! even_file i ! odd_file )

{

cerr << "arghh!! unable to open the output files. bailing ocut!";
return -1;
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AHXFL ostream iterator BEFMHMH] ofstream MH L. E_2HAZREIMLEEH

i B 53 AT

ostream_lterator<int>» even_iter({ even_file, “\n" ),

odd_iter{ odd_file, * * );

BfE, BUEREE copy (), HOEHDTFHAHET XS SR L EARXH

copy( input.begin{), division, even_iter };
copy( division, input.end(), odd_iter );:

B EBALTEI

245395268184573

M4 even_file BEETHMME: 2448862, 0ad_file MEH 59135573, B partition()
HALREXLENHENTF. WREFEILENHMBIFERFREENT, KERXIRARE

stable_partition().

%37 4.1

B stack.h F Stack.suffix, MWL suffix BFRNSFRFEEINTRE, HEEH
GHFERANYT BL. 85 nain() B3, KIBE stack WIFAXFED, FMLASEFRT. 8
FAEXHEH nain(y #UFTA stack.h:

#include "Stack.h"

BRI stackclass FIEMLLERTALENLITH, FHBETT class KFHHEH:

¥include <string>
#include <vector:>
using namespace std;

class Stack {

public:

bool
bool
bool
bool
bool
int

private:

push{ const string& };

pop [ string &elem );

peek{ string &elem );

empty(} const { return _stack.empty({); }

full{} const { return _stack.size(} == _stack.max_size(); }
size() const { return _stack.size{): }

vector<strings> _stack;

}:

BE stackclass WRFRELEREN push(), pop(}, peek() FEF. & Visual C++ FF
B, BN THHEY stack.cpp. BXHF—EB/EA scack.h KIXHF.
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#include “Stack.h"

bool Stack::pop{ string &elem )({
if ( empty(} ) return false;
elem = _stack.back(};
_stack.pop_back();
returmn true;

}

bool Stack::peek({ string &elem }{
if { empty{) ) return false;
elem = _stack.back();
return true;

}

bool Stack::push( const string &elem ) {
if { full() ) return false;
_stack.push_back( elem };
return true; -

}

MR R SRRE A Stack class REEATED . TARERMARERKEA-LFHR, SPHEN

——HA (push) stack 1, HFERBXHR, KR stack Eiff:

int main{) {
Stack st;
string str;

while ( cin »>» str &k i st.fullf) )
st.push( str );

if ( st.emptyl) ) |

cout << '\n' << "Oops: no strings were yead -- bailing outin ";
return 0;

1

st.peeki str }:

if { st.size(} == 1 && str.empty(} } {
cout << '\n' << "Oops: no strings were read -- bailing cuti\n ";
return 0;

H

cout << '\n' << "Read in " << st.sizel)] << " strings!i\n”
<< "The strings, in reverse order: \n";

while { st.size(} )
if [ st.popf{ str })
cout << str << ' '

cout << '\n' << "There are now " << st.sizel(}
<< * elements in the stack!\n";
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RE,ﬁmﬂlmmhmxW¢WKFMQWSMM»WHE~Q,Wﬁmﬂ#$ouTEﬁ
FHSHER GAATSLUREKESR) ¢

A way a lone a last a loved a long the
Read in 11 strings!

The strings, in reverse order:

the long a loved a last a lone a way A
There are now 0 elements in the stack!

3 4.2
FEMH stack HINEE, ST X find() T count) WAHEIMETH. find) ERMREERST

FEMER true ® false. count () BEEFZFHMHIRE. EHXBLEY 41 A nain(),
HERAXEAEE.

DR 2 R0 B B R ST A R

#include <algorithm>

bool Stack::find{ const string &elem } const {
vector<string>::const_iterator end it = _stack.end(};
return ::find{ _stack.begin(), end_it, elem } != end it;

}

int Stack::count({ const string &elem } const
{ return ::count! _stack.begin(}, _stack.end{), elem }: }

HTHEAXFAERES, RLJER global scope (£RHE) BHA . MRAXAMEER?
W, % eina() ZPARAKE global scope BFRAFBEMN fina(), KBABHBAED! RAZE,
Emm*ﬁmﬂ¢QMEﬁ¢E§%ﬁ%:
class Stack {
public:

bool find{ const string &elem } const;
inc count ( const string &elem ) const:

7 BUFAREE. .
1:

B, BFLWRAABEIHANT, FORZAARTMHT stack 29 . NRNAFE, 8-
FERER HBRE:

int maini)
{
Stack st;
string str;
while { cin »> str && ! st.full{] }
st.push{ str }:
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/7 REMN 4, BE stack REHNET -

cout << '\n’' << "Read in " <« st.size() << " strings!\n";
cin.clear(}: // Bk end-of-file MiZ

cout << "what word to search for? ";
cin »» str:

bool found = st.find{ str );
int count = found ? st.count{ str ) : 0;

cout <«< str << (found ? " is " : " isn\'t " ) << "in the stack. *;
if ( found )
cout << "It occurs " << count << " times\n":

b .
AT R P LT RNR. RAHS LBAER:

A way a lons a lagt a loved a long the
Read in 11 strings!

what word to search for? a

a is in the stack. It occurs 4 times

%3 43
ZRUTHEXNLE (global) #iE:

string program_name;
string version_stamp:
int version number;
int tests_run;

int tests_passed:;

RE - AR BHENS.

Bt ABRMNERE 1 class, HXEMBEHRARTR? BIFHIENHE, RINGETLIH
RXUMIE, BENAREEFREN: RFR—/MIBRREARIIMEO. TE—5, RINETILK
HRENRHAHBETEREZAN, AARELAEREZELZHF EHWRE. BTROFEEI 2R
MEBNA— B, FUHEIIHEA satic members, HERHEMNNFRARERY static.

#inciude <strings
using std::string;

class globalWrapper {

public:
static int tests_passed() { return _tests_passed; }
static int tests_xun() { return _tests_run; }
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static
static
static

static
static

static

static

static

private:
static
static
static
static
static
}:

int version_number(} { return _version_number; }
string version_stamp(} { return _version_stamp; }
string program name{) { return _program name; }

void tests_passed( int nval } { _tests_passed = nval;
void tests_run{ int nval ) { _tests_run = nval; }

void version_number{ int nval )
{ _version_number = nval; }

void version_stamp{ const string& nstamp }
{ _version_stamp = nstamp; }

void program_name{ const string& npn )
{ _program_name = npn; }

string _program_name;

string _version_stamp;
int _version_number;
int _tests_run;

int _tests_passed;

string globalWrapper::_program_name;
string globalWrapper::_version_stamp;
int globalWrapper::_version_number;
int globalWrapper::_tests_run;

int globalWrapper::_tests_passed;

% 44

}

—f& “HFPBRICR (user profile) " WELUTHIE: BRTH. LHEEE. TARK. WK
¥ WX BHE—AEMR. PR #NE. BFR, UEBENTLE (THEGHERE, &%
ﬂﬂﬁﬁﬁ@*%m).ﬁ§$—¢gﬁU%ﬂmﬂ®E@wm,ﬁﬁuTﬁﬁ:mA~ﬁw-W
Wik, REWRK. H constructor LAREBLERANAFAEER. RUNZIRELE (Cquest”) .
HTRAFBEHN guest HEMAFP, ROTRIEED quest AEEHCHENBEAFBIE (login
session) , REMHEARE?

/7 R ZABFLEEE Borland C++Builder # GNU ¢, Tl visual C++

#incilude <lostream> /7 ¥EE. EREukiT
#include <string> /7 i FREBUET
#include <map> /7 BE FHRFULTT
using namespace std; /7 . EAGHAT

class UserProfile {

public:

enum uLevel { Beginner, Intermediate, advanced, Guru };:
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UserProfile{ string login, ulevel = Beginner );
UserProfile():;

// default memberwise initialization 1 default memberwise copy C E# 7%,

// R AR copy constructor 3 copy assignment operator, HAE destructor

bool operator=={ const UserProfile& ):
bool operator!={ const UserProfile &rhs };

/4 PAT RO RER R

string legin() coenst { return _login; }

string user_name{) conet { return _user _name; }
int login_count{} const { return _times_logged; }
int guess_count{) const { return _guesses; }

int guess_correct () const { return _correct_guesses; }

double guess_average() const;
string level({} const;

/7 VAT BRIk E AR

void reset_login({ const string &val ){ _login = val; }

void user_name{ const string &val ){ _user_name =

void reset_level( const string& );
void reset_level({ uLevel newlevel ) { _user_ level

void reset_login count( int wval }){ _times_logged =
void reset_guess_count{ int val }){ _guesses = wval;

void bump_login_count{ int cnt=1 }{ _times_logged +=

val; }

newlevel;

val;
}
void reset_guess_correct{ int val ){ _correct_guesses = val:

void bump_guess_count{ int cnt=1 }{ _guesses += cnt; }

veld bump_guess_correct{int cnt=1){ _correct_guesses

private:

string _login;
string _user_name;

int _times_logged:;
int guasses;
int _correct_guesses;

uLevel _user_level;

static map<string,uLevel> _level map:
static void init_level_mapi(}:
static string guest_logini};

inline double UserProfile::guess_average({} const

return _guesses
? double({_correct_guesses) / double{_guesses)
« 0.0;

* 100

cnt;

+= cnt;}
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inline UserProfile::UserProfile( string login, uLevel level )
: _login{ login ), _user_level( level ).
_times_logged{ 1 ), _guesses{ 0 }, _correct_guesses{ 0 }){}

#include <cstdlib>

inline UserProfile::UserProfile()
: Jlogin{ "guest® ), _user_level{ Beginner )
_times_logged( 1 }, _guesses{ 0 ), _correct_guesses{ 0 )

static int id = 0:
char buffer([ 16 ];

/7 _icoa() £ ¢ WERMENRENNRY, SHBEFRAINYE AsciT FHEER

_itoa{ id++, buffer, 10 };

/1 3 guest, mX—Nﬁ:—%:E@ﬁaﬁWmm {session id)

_login += buffer;

inline bool UserProfile::
operator=={ const UserProfile &rhs )

{
if ( _login == rha._login &&
_user_name == rhs._user_pame )
return true;
return false;
}

inline bool UserProfile::

operator !={ const UserProfile &rhs }{ return ! { *this == rhs }; }

inline string UserProfile::level(} const {
static string _level_table{] = {
"Beginner", "Intermediate", "Advanced", "Guru" };
return _level_table[ _user_level ];

ostream& operator<<( ostream &os, const UserProfile &rhs )
{ /7 BE#R: stanl Beginner 12 100 10 10%
08 << rhse.login{) << ' '
<< rhs.level {} << ' '
<< rhs.login_count{} << '
<< rhs.guess_count () << * '
<< rhs.guess_correct () << ' '
<« rhs._guess_average() << endl;
return os;
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/7 FRERR, REaHENRi

map<string, UserProfile::uLevel» UserProfile::_level map:

void UserProfile::init_level_map{) {
_level _map[ "Beginner" ] = Beginner;
_level _map[ "Intermediate" ]} = Intermediate;
_level map([ "Advanced" ] = advanced:
_level_map[ "Guru" ] = Guru;

inline void UserProfile::reset_level( const string &level }){
map<string,ubLevel»::iterator it;
if { _level_map.empty () )
init_level_mapi();

/7 BR level MTRIEE—AIRIIMH %5
_user_ level =
(( it = _level map.find( level )) != _level_map.end() }
? it-»second : Beginner;

istreamé operator»>{ istream &is, UserProfile &rhs )
1 77 &0, UTREFFRABEN, THEZNR

string login, level;

is >» login »> level;

int lcount, gcount, gcorrect;

is »» lcount =»»> gcount >> gcorrect:
rhe.reset_login{ login };
rhs.reset_level( level };

rhs.reset_login_count{ lecount );
rhs.reset_guess_count { gcount ):
rhs.reset_guess_correct( gcorrect );

return 1s;

}
TEXMEFEERSE T LRI userprofile class:

int mainf()
{
UserProfile anomn;
cout << anon; // M cutput ERH

UserProfile anen_too; // BRRTIETRE -HH—E=HiRsN

cout << anon_too;

UserProfile anna{ "Annal", UserProfile::Guru };
cout << anna;
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anna.bump_guess_count { 27 );
anna.bump_guess_correct{ 25 };
anna.bump_login_count {);

cout << anna;

cin »> anon; // WL input BEREF
cout << anon;

}

BFHEHNTE, PENTRELER (ROEEDEERR) -

guest(Q Beginner 1 0 0 0
guest]l Beginner 1 0 0 0
Annal, Guru 1 0 0 O

Annal Guru 2 27 25 92.5926
robin Intermediate 1 8 3
robin Intermediate 1 8 3 37.5

%] 45

EXE—T 4x4 B Matrixclass, BRMELITEQ: HREEME. EEFEE. ITHRY print 0.
BERZEN += —HXETIRRE (ubscripting) 1) function call ZEE, QX

float& operator(){ int row, int column };
float operator(}( int row, int column ) const;

WM — default constructor, A[EFEEMES 16 MHIRE. BERMH 1 constructor, A]
B2 -MIA 16 PRENBE. RATENE class ##t copy constructor. copy assignment
operator. destructor. EAEEH LM Macrixclass WABEX LN ERE, DXHBEETHINERE.

#include <iostream>
using namespace std; // #&E: E#HIDHET

typedef float elemType; // H{EZEfIHN template EX

¢class Matrix
{
// friend FEATZHFIALR RN,
/¢ REZENHE class —FFifit.
friend Matrix operator+( const Matrix&, const Matrix& );
friend Matrix operator*{ const Matrix&, const Matrix& );

public:

Matrix{ const elemType* };

Matrix{ elemType=0.,elemType=0.,elemType=0.,elemType=0.,
elemType=0.,elemType=0. ,elemType=0_,elemType=0.,
elemType=0.,elemType=0.,elemType=0._,elenType=0.,
elemType=0.,elemType=0.,elemType=0.,elenType=0. }:
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/4 AHEER Matrix #4 copy constructor. destructor,
// copy assignment operator

s/ ik ‘BB EAMNEM (general matrix) " FIR
int rows({) const { return 4; }
int cols() const { return 4; }

ostream& print{ ostream& } const:;

vold operator+={ const Matrix& );

elemType operator(){ int row, int column } const
{ return _matrix[ row }{ column 1; }

elemType& operator(}{ int row, int column )
{ return _matrix[ row ][ column ]; }
private:
elemType _matrix[4][4];
b

inline ostream& operator<<( ostream& os, const Matrix &m }
{ return m.print{ os }; }

Matrix cperator+( const Matrix &ml, const Matrix &m2 ){
Matrix result( ml };
result += m2;
return result;

Matrix operator*({ const Matrix &ml, const Matrix &m2 ){
Matrix result:
for ( int ix = 0; ix < ml.rows(); ix++ )}
for { int jx = 0; jix < ml.cols(}; jx++ }{
result{ ix, jx )} = 0;
for { int kx = 0; kx < ml.cols{}; kx++ )
result{ ix, jx )} += mi{ ix, kx ) * m2{ kx, jx }:
1
return result;

void Matrix::operator+={ const Matrix &m ){
for ¢ int ix = 0; ix < 4; ++ix }
for { int jx = 0; jx < 4; ++jx )}
_matrix[ix][ix] += m._matrix[ix][ix]:

ostream& Matrix::print( ostream &os } const {
int ¢nt = 0;
for ( int ix = 0; ix =< 4; ++ix )
for ( int Jx = 0; jx < 4; ++3x, ++cnt ) {
if ( ent & !'{ cnt % 8 )) os << endl;
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og << _matrix[ix][jx] << * ';:
}
os << endl;
return os;

Matrix::Matrix( const elemType *array ){
int array_index = Q;
for { int ix = 0; ix < 4; ++ix )
for { int jx = 0; jx < 4; ++jx }
_matrix[ix] [jx] = arraylarray_index++];

Matrix::Matrix(
elemType all, elemType al2, elemType all, elemType ald,
elemType a2l, elemType a22, elenType alld, elemType a4,
elenmType a3l, elemType a32, elemType a33, elemType a34d,
elemType ad4l, elemType ad2, elemType ad3, elemType add )

{
_matrix [0} [0] = all; _matrix(0][1l] = alZz;
_matrix(0} (2] = all; _matrix[0] (3] = al4;
_matrix(l][0) = a2l; _matrix[1]{1l] = a22;
_matrix[1][2) = a23; _matrix[1](3] = a24;

_matrix[2}[0] = a3l; _matrix[2]{1] = a32;

_matrix[2][2] = a33; _matrix[2]1(3] = a34:

_matrix[3}[Q] = ad4l; _matrix[3]1{1] = ad2;

_matrix([3]1[2] = a43; _matrix[3]1{3] = a44;
}

MUTEFARBER LA vatrix FEMEAITED.

int mainf()
{
Matrix m;
cout << m << endl:

elemType arflel={
1., ¢., 0., 0., O., 1., O., O.,
0., 0., 1., 0., 0., 0., 0., 1. };

Matrix identity( ar ):
cout << identity << endl;

Matrix m2{ identity };
m = identity:
cout << m2 << endl; cout << m << endl;

elemType ar2[l6] = {
1.3, 0.4, 2.6, 8.2, 6.2, 1.7, 1.3, 8.3,
4.2, 7.4, 2.7, 1.9, 6.3, B.1, 5.6, 6.6 };

Essential C++

bbs.theithome.conl


http://bbs.theithome.com

238

% A

Matrix m3( ar2 ); cout << m3 << endl;

Matrix mé
Matrix mb
m3 += md;

}

= m3 * identity; cout << md << endl;

=m3 + md;

cout <« m5 << endl;

cout << m3 << endl;

HiFHPTE, LRRFFEUTHORLSGR:

0000CGO0O0O0
00000000
Lo0000100
00100001
10000100
00100001
1000010090
001000 i
1.3 0.4 2.6 8.2 6.2
4.2 7.4 2.7 1.9 6.3
1.3 06,4 2.6 8.2 6.2
4.2 7.4 2.7 1.9 6.3
2.6 0.8 5.2 16.4 12.
8.4 24.8 5.4 3.8 12,
2.6 0.8 5.2 16.4 12.
8.4 14.8 5.4 3.8 12,
%3 5.1

6

4
6

[+ Bl
. - .
[l B S |
Ul o= U
. . . .
oy W oo W
G o o oo
. . - .

3

6

3

6

16.6
.2 13.2
16.6
-2 13.2

A —ITH) stack (HERR) MR R HEXETHMB R stack, RRERFRMED: pop ),
push()., sizel{), empty(}, full(), peek(}, print(). WTIREFERYH L1rFo_stack F
Peekback_Stack. Peekback_Stack ﬂ'uﬂlfﬁFEXEﬁl stack J_ﬁfaqﬁﬁﬁdl‘_, #Hiﬁfﬁlﬁ'i‘fn#-

AAEAELELL vector RARLEFHES. HTITH vector WAE, BREA -1
mmmemgﬁaMm,MﬂmmrWuuﬁmﬁﬁ@gﬁim%ﬁﬁg¢vwwo

#include <string>
#include <iostreams>

#include <vector>

using namespace std;

typedef string elemType;
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class Stack {
public:
virtual ~Stack(){}
virtual bool pop( elemTypes ) = 0;
virtual boel push{ const elemType& } = 0;
virtual bool peek( int index, elemType& ) = 0:

virtual int top{) const = 0;
virtual int size{) const = 0;

virtual bool empty(} const = 0;

virtual bool full() const = 0;

virtual void print({ ostream& =cout )} const = 0;
}i

ostream& operator<<( ostream &os, const Stack &rhs )
{ rhs.print(); return os; }

class LIFQ Stack : public Stack {
public;
LIFC_Stack( int capacity = 0 )} : _top{( 0 )
{ if { capacity } _stack.reserve({ capacity ); }
int size{) const { return _stack.size(); }
bool empty() const { return ! _top; }
bool full() const { return size{} >= _stack.max_size(}; }
int top() const { return _top; 1}
void print{ ostream &os=cout ) const;

bool pop{ elemType &elem );

bool push({ const elemType &elem );:

bool peek{ int, elemType& }{ return false; )}
private:

vector< elemType > _stack;

int _top;

bool LIFO_Stack::pop{ elemType &elem ){
if { empty(} ) return false;
elem = _stack[ -—_top ]:
_stack.pop_back(};
return true;

bool LIFO_Stack::pushi const elemType &elem ) {
if { full{) ) return false;
_stack.push_back{ elem };
++_top:
return true;
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void LIFO_Stack::print{ ostream &os=z=ceut )} const {
/7 BiE: L-TTRARE: SERIECTRMEES, ARFEEHE. BT25
vector<elemTypes>: ;const_reverse_iterator
rit = _stack.rbegin{},
rend = _stack.rend();

08 << "\n\t";
while ( rit != vend }
0s << *rit++ << "\n\t*;

os << endl;

Peekback_stack RIELBUSLEFN niro_stack —H—F, B—-RZHETFTHE peekl):

bool Peekback_Stack::
peek{ int index, elemType &elem )}
{
if { empty() )
return false;

if { index < 0 || index »= size() )
return false:;

elem = _stack[ index 1;
return true;

TR -NNERFTHESEX R K. non-member function peek() EE—1 “HR%E Stack
B reference” fFNBW, FERKNFMIE Stack NRMELIFEHR peckO— BB R I & R4
AR,

void peek( Stack ast, int index }
{
cout << endl;
string t;
if ( st.peek{ index, t }}
cout << "peek: " << t:
else cout << "peek failed!";
cout << endl;

int main{)
{
LIFC_Stack st:
string str;
while { cin >> str && ! st.full{} }
st.push({ str };
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cout << '\n' << "About to call peek{) with LIFO_Stack" << endl;
peek( st, st.top{)-1 };
cout <« st:

Peekback_Stack pst;

while { ! st.empty() ){
string t;
if { st.popt t 1)
pst.push{ t };:
}

cout << "About to call peek({) with Peekback_Stack" << endl;
peek{ pst, pst.topl{l-1 };
c¢out << pst;

}

RSB GE, PR THEER ARG LAKER) |

once upon a time
About to call peek{) with LIFQ_Stack
peek failed!

time
a

upon
once

About to call peek() with Peekback_Stack
peek: once

once
upon
a

time

%3] 52
BEHRAET S5 NXKE, SES stack THHERRERKLEYN, SRYEXMAARR.

EMEINENETRI—EAKRKERE (BEK concrete, WX THE abstract) . HHRRR,
BATH# LIro_stack HBH stack, HUEIANFBREFRLMEH stack. BREEEXTH
) scack WAV EEXRNAL, AN CERALEAEFPEGFENNR. BLEBHEEN
Bk B, peekback_Stack RS stack, #EAT stack HEFHMA, BATTHE peek() . stack
B peek() H destructor BUNEHIRY, KARELERREMAMBR, BEFARRTT.-
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¢lass Stack {
public:
Stack({ int capacity = 0 ): _top{ 0 )
{
if { capacity )
_stack.reserve{ capacity );
1
virtual ~Stack(){}

bool pop{ elemType& );

bool push{ const elemType& );

virtual bool peek( iunt, slemType& )
{ return false; }

int size{) const { return _stack.size(}; }

int topf() const { return _top; }

bool empty{) const { return ! _top: }

bool full() censt { return size() >= _stack.max_size(); }

void print{ ostream &of=cout } &spst; /7 . FRAR, KCEE
protected:

vactor<elemType> _stack;

int _top;

}i

class Peekback_Stack : public Stack {
public:
Pegkback Stack( int capacity = ¢ )
: Stack({ capacity ) {}

virtudl bool peek( int index, elemType &elem };
/7 BiE: BREHFE virutal Fi. RMBRABRTRNEZT peek() RERIEH.

/7 BRINEE ARSI E N XA vitual, LIAIRIE
T;

%3 53

WE, WS FREZ MaGRRCEK, RBH “E—F (1s-a) " BXE. S0, RANERR

%ﬁ%Anﬂﬂiﬁﬁ%—#ﬁﬁ,&mkﬁﬁﬁmemeﬂmmﬂm,Mﬁwmkﬁﬂﬁ
Book -, WRKMFIZE. DUTEHELE, B—BRUE “B—# (is-a) " HXK?

(a) member function isA_kindOf function member function & —fFEH¥K?
2, ERBL is-a BXB. member function B—FHEEKMNEE, MENEEOWY. EXS

. 2%F. BECEX. A member function JIBR TR class ZF, ERBER virtwal, AR
const, WATEER static------ BT URE P KB
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(b) member function isA_kindOf class member function £ — 7 class?

R, AEHIE 1s-a 89558, member function £—Fft class member H4, HARRFERIFHRIH
class. HAYBITERBRE K R<EK.

(c) constructor isA_kindOf member function constructor & —f member function?

HWEMNWEE I1s-a BXB. constructor &5 B — M4 %K member function. LELARM,
constructor 4 member function, {H'EH BB, Rit, SRYLHIT AR EYE MW EE KX
B

(d) airplane isA_kindOf vehicle KR —-META?

FEZEFR Is-a XK. WNRE—MTETR. TETAXSEMRE. KHRAREET
R¥, ALIEWRAES B3R, RIATLLRM A RS S FE XK.

(e) motor isA_kindOf truck SR —F+%?

A, MEZAHFE Is-a HXEK. SIERRFEN S EERFEF -1 (has-a) 5|,
BATFE: LA R AL AR 20 P 8] () KK

(f) circle isA_kindOf geometry EIERE—Fh LR

2N, A& is-a (XK. EER-MEROLMEE, TERZHLMEE. LAREE—
WmEEEL, BEHNRIATEFERELE (concrere) HHNAE. MERPXEKA L ALEPLHRRE.

(g) square isA_kindOf rectangle EHER-FERE?

KR is-a MXRE. EEAMEE—#, BRILMNBEENSEES: EFENSRLEEXES,
CRIGHF T . A7 DURI R L 6 520 99 2 (2] /) X Bk

(h) automobile isA_kindOf airplane BER R

FEZRFIE has-a (XK, i is-a HXEK. REAVIHE-HLETR. RMNTELU
BRI P E B KB

(i) borrower isA_kindOf library BN E-—-FEBE?

EARE is-a MXE. BHRAREREGRS (RHFAM component) . BFHEHA RS ME
A AT ARE BN EIS, BARRR —FE B8 BT DR 4550 5 2 [ 9 SC B

#3 54

EHEREAUTHEYSE, F-HHFEHCHFLESARTR. BHENASI—MRER
& #%:
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book { H#) audio book (HFEH)

record (FEH) children's puppet (¥{H)

video {#4) Sega video game {Sega EE W)

rental book (Ffg4) Sony Playatation video game (Sony &)
CD-ROM book (#$) Nintendo video game (Nintendo MEHiR)

FRiBakEE R, ZROBME (most abstract) RIS ERE RS (most specific) WEpar. E4
ZH, BV REEBHEAHENR BTN, ROENEES, 5%, HETNAS0LE#
Bie 4 F CBET BRBSH 3 F CRETIRT HRES. B, SRMt— XK, fERBEARHHMER
0. ZAEBROLAUNBEERIEREE: —ZARKASHAKEE, A “BE” , 32
ARZABNE BB E RS

BIZN, Sega, Sony Playstation, Nitendo 3 R AT MR FWRE N “HTWR" WERLER. %T
ﬁ?fnﬁﬁ&~ﬁiﬁﬁ!€%ﬁ%ﬁ, FKEIA video game (RHWR) X%, FE, R4S book
A=A REEE, HEMEHBENN vook HHHLER. BE, REBE—1 root £, R
REGERFTATHENI&.

uTnﬂlﬁiXﬁ‘%ﬁﬂiﬁ. ﬁ&gﬁﬁFﬂﬁi*/l\%ﬁ;&K ﬂfm, audie, rental, CD-ROM ﬁ‘?&
#H book, LU HKR O RN library_lending material.

library_ lending material
book
audio book
rental book
CD-ROM book
children's puppet
record
video
video game
Sega
Seny Playstation
Nintendo

%3 6.1
HEBELUTFE, FEFEN—4 class template:

¢lass example {

public:
examnple( double min, double max );
example( const doukle *array, int size };

double& operator{}{ int index };
bool operator=={( conat examplels } const;
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ool insert{ const double*, int };
bool insert{ double )

double min{) congt { return _min; }
double max{) const { return _max; }

void min{ double );
vold max( double );

int count( double value ) const;

private:

}s

int aize;
double *parray;
double _min;
double _max;

B EA class F# 9 —1 class template, AT HTARMBJNEEK (pe dependent) K
A, FEAMBEE. B _size WESE inc, APLFRLIEENEERI A&, BA _size A
FKiEF _parray FESHBANTENR, BNRLEE. EF _parray, KA AR R ARSI T

#, 10 int. double. float. string 2%, Hk, TW{THME _parcay,

min, _max ﬂ&&ﬁﬂqﬂ

FLUBBA (parameterize) . 48R, F member functions AR [ B B R 7 EA 7 3t 6 MRE S

template <typename elemType>

class example {
public:

example( const elemType &min, const elemType &max ) ;

exampla( const elemType *array., int size };

elemTypek operator[]{ int index }:
bhool operator=={ const examplels ) const:

bool insert( const elemType*, int )
boocl insert({ const elemType& );

elemType min{) const { return _min; };
elemType max{) const { return _max; };

vold min{ const alemType& );
volid max{ const elemType& );

int count{ const elemType &value } const;

private:

}:
BT elemType MM B AR RAAER HIE class £,

int _size;
elemType *_parray;
elemType _min;
elemType _max:

TIAE(EE (byvalue ) FRAFE LB .
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%3 6.2

BHEP emplate EREXHET 4.3 B Matrixclass, FYRHIME, BERBEL heap memory
(R RZBETFTH (rows and columns) . REARHAFHIBRMAE, HTE constructor/destructor
T,

BAMEIMEEEHNR, SEESTHIRNNERE. K5 A constructor, S EEZITHR/ME
}EH. Constructor MEHZ[A (free store) BEMLHENRF:

Matrix{ int rows, int c¢olumns )
: _rows{ rows }, _cols( columns )
{
int size = _rows * _cols;
_matrix = new elemType[ size ];
for { int ix = 0; ix < size; ++ix )
_matrix[ ix ] = elemTypel():
1

elemType E/f‘ template 3& _matrix ‘UMEJ”!\ elemType 1*5‘;’#, ?riltﬁ heap Wﬂ‘l%ﬁ&ﬁ(
B—IBRLL new FAARENRMN.

template <typename elemType>
class Matrix {

public:
/7 ...

private:
int _TOWS;
int _cols;

elemType *_matrix;
}:

MEHN matrix B TEARREYE, B—O4RTENE. AN clentype HLENHE
BGREE, TEEELAT, TRFES RAAFRII default constructor HIFE R R48 EHE:

_matrix[ ix ] = elemType():;

IR elemType £%F int, WAKTRE inc ), ¥MEN 0. MME elenrype £#F float, FF4A
BACR float(), ¥IMER 00f. MR elenType 4F string, BARTE stringy HER
string B default constructor. fRILASHE.

RILFMA destructor LIBKEXRBHTRHFARENERF:

~Matrix({){ delete {] _matrix; }

BABMTLBRB copy constructor H1 copy assignment operator, FHEE, RMN&E
constructor FERPFHE destructor PRIEZ, LI default memberwise initialization #F
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MEAZERY default memberwise copy AERARUBH). MR RABRITH, FAFREX R data member
matrix SEEF —# heap HF, MALUBWRZ — BT, FLEE™EHE, BAB—43
SNREDIHE HERRNT, MEEL LY C2HBRRET!

itz -ERARERWEENE FIHEREED, deep copy) , HBN Matrix HREHEFR
Gil:op:chil o

template «<typename elemType>
Matrix<elemType:»::Matrix{ const Matrix & rhs )
{

_rows = rhs.,_rows; _cols = rhs._cols;

int mat_size = _rows * _cols;

_matrix = new elemType[ mar_size ];

for { int ix = 0; ix < mat_size; ++ix }

_matrix[ ix ] = rhs._matrix[ ix }:

template <typename elemType>
Matrix<elemType>& Matrix<elemTypes>::operator=( const Matrix &rhs }
{
if { this != &rhs }{
_rows = rhs._rows; _cols = rhg._cols;
int mat_size = _rows * _cols;
delete [] _matrix;
_matrix = new elemType[ mat_size ];
for { int ix = 0; ix < mat_size; ++ix )
_matrix[ ix ] = rhs._matrix[ ix ];

return *this;

}
AT R Matrixclass template BIEENE, HXPEE EARKEEEY member functions:

#include <iostream=
template <typename elemType>
class Matrix
{
friend Matrix<elemType=
operator+{ const Matrix<elemType>&, const Matrix<elemType>& };

friend Matrix< elemType >
operator*{ const Matrix<elemType>&, const Matrix<elemType>& J;

public:
Matrix{ int rows, int columns }:;
Matrix{ const Matrix& J:
~Matrix{);
Matrix& operaror={ const Matrix& );
vold operator+=( const Matrix& };
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elemType& operator({){ int row, int column }
{ return _matrix{ row * cols{) + column ]; }

const elemType& operator () ( int row, int column ) const
{ return _matrix[ row * cols{) + column ]; }

int rows() const { return _rows; }
int cols({) const { return _cols; }

bool same_size( const Matrix &m ) const
{ return rows() == m.rows() && cols{} == m.cols({}; }

bool comfortable{ const Matrix &m } const
{ return ( cols(} == m.rows({) ): }
ostreamk print{ ostream& ) const;

protected:
int _rows;
int _cols:
elemType *_matrix;

|

template <typename elemType>

inline ostream&

operator<<{ ostream& os, const Matrix<elemType> &m )
{ return m.print{ os ); }

// Matrix.h XH&H®R

template <typename elemType:>
Matrix< elemType >
operator+{ const Matrix<elemType> &ml, const Matrix<elemType> &m2 )
{
7/ W2 mi Al m2 MAAER
Matrix<elemType> result{ ml };
result += m2;
return result;

template <typename elemType>
Matrix<elemType>
operator*( const Matrix<elemType> &ml, const Matrix<elemType> &m2 )
{

/7 ml ¥ (rows) HAFT m2 BHF# (columns)

Matrix<elemType> result( ml.rows(}, m2.cols{) }:

for ( int ix = 0; ix < ml.rows{); ix++ } {

for { int jx = 0: jx <« ml.cols{); jx++ ) {
result{ ix, jx } = 0;
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for ( int kx = 0; kx < ml.cols(); kx++ }
result( ix, jx )} +=ml({ ix, kx )} * m2( kx, jx ):
}
}
return result;
}
template <typename elemType:>
void Matrix<elemType>::operator+={ const Matrix &m )} {
// HE m1 Al m2 BRAER
int matrix_size = cols(} * rows();
for { int ix = 0; ix < matrix size; ++ix )
( *{ _matrix + ix }} += ( *{ m._matrix + ix }};
}
template <typename elemTypex>
ostream& Matrix<elemTypes>::print{ ostream &os } const {
int col = cols(});
int matrix_size = col * rows(});
for { int ix = 0; ix <« matrix_size; ++1ix }{
if { ix % ¢col == 0 ) os << endi;
os << [ *{ _matrix + iIx }) << ' ';
}
os << endl;
return os;
}
PUFRXANNER FIRHS Macrix class template:
int mainf{)
{
ofstream log{ "C:\\My Documentsi\log.txt"™ };
if { ! log )
{ cerr << "can't open log file!\n"; return; }
Matrix«<float> identity{ 4, 4 }:
log << "identity: " << identity << endl;
float ar(l16]={ 1., 0., 0., 0., 0., 1., 0., O.,
0., 0., 1., 0., O., 0., 0., 1. };:
for ( int i = 0, kK = 0; 1 < 4; ++1i )
for (int j = 0; 7 < 4; ++3 )
identity{ i, j ) = ar[ k++ 1:
log << "identity after set: " << identity << endl;
Matrix<float> m({ identity };
log << "m: memberwise initialized: " << m << endl;
Matrix<fleoat> m2{ 8, 12 ):
log << "m2: 8x12: " << m2 << endl;
Essential C++
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m2 = m;
log << "m2 after memberwise assigned to m: "
<< m2 << endl;
fleat ar2(l6]={ 1.3, 0.4, 2.6, 8.2, 6.2, 1.7, 1.3, 8.3,
4.2, 7.4, 2.7, 1.9, 6.3, 8.1, 5.6, 6.6 };
Matrix<float> m3( 4, 4 );
for ( int ix = 0, kx = 0; ix < 4; ++ix )
for ( int j = 0; 7 < 4; ++3 }
m3( ix, J ) = ar2[ kx++ ];
log << "m3: assigned random values: " << m3 << endl;
Matrix<float> m4d = m3 * identity; log << md << endl;
Matrix<float> m5 = m3 + md; log << m5 << endl;
mld += md; log << m3 << endl;
}
HIFHWITE, AU THRE:
identity:
0o0O0O0
0000
0000
000¢O0
identity after set:
1000
0100
0010
0001
m: memberwise initialized:
1000
0100
0010
0001
m2: Bx12:
000000C00CO00COD0OD0
co000O0CQOO0OGCOTU0ODO
00000CO0C0QOQ0O0OO0OCO
00000000D0O0CO0CO0
0000000000C0COD0
000000000000
000000000000
0000000C0CO0CO0DO0Q
Essential C++

bbs.theithome.com]


http://bbs.theithome.com

JBEE 251

m2 after memberwise assigned to m:

1000

0100

00180

0001

m3: assigned random values:
1.3 0.4 2.6 8.2
6.2 1.7 1.3 8.3
4.2 7.4 2.7 1.%
6.3 8.1 5.6 6.6
1.3 0.4 2.6 8.2
6.2 1.7 1.3 8.3
4.2 7.4 2.7 1.9
6.3 8.1 5.6 6.6
2.6 0.8 5.2 16.4

12.4 3.4 2.6 16.6
8.4 14.8 5.4 3.8
12.6 16.2 11.2 13.2

2.6 0.8 5.2 16.4
12.4 3.4 2.6 16.6
8.4 14.8 5.4 3.8
12.6 16.2 11.2 13.2

%3 11
DTEETLRARETARNKBERURTHEANTRE. WFREEEHPHATREREHR
B, FEHALEHIAREN (exceptions) .

int *alloc_and_init( string file name }

{
ifstream infile( file nams );
int elam_cnt;
infile »> elem_cnt;
int *pl = allocate_array( elem cnt };
int elem;
int index = 0;
while { infile >> elem )
pi[ index++ ] = elem;
sorc_array( pi, elem _cnt );
ragister_datai pl };
raturn pi)
}

(FF: EHMEARAIAFLES. UTRRRTEHEA, SEAMARA. ML)
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F—TEHRER “BBARHF" . ifstream constructor EXHNBEBHE const char* I
string. EATIFIA string #9 c_str () member function BAEHK C-style FH R ERA:

ifatream infile{ file_name.c¢_str() );

#TH, infile WRENZE, BN IZREECRTRNFTAE:

ifstream infile{ file_name.c_str{) }:

if (! infile ) // FHREK -

mA intite FEMY, T METELUHIT, BRTERGTEKR. E060F, BRIEA
BFHRXF, BAtE “BAEXIMBEHFET eclencne W™ HWREES KN, WL, XHERAER
AERER. Hit, LARERBAE.

ifstream infile( file_name.c_str(} };
if { ! infile ) 7/ FREM----
int elem_cnt; .
infile »»> elem_cnt;
if { | infile ) KM, ERER!
/7 BFE: HIH infile SRMHHEM - TMRFERTERNRE

Tiefar, SRIMLEBEHNE, LAMHFER4ETHRENZREEENVYE. NE
allocate_array() HERBEREBHNT, pi ESWIEN 0. RIWIBBIT:

ifstream infile( file_name.c_str() J;
if (! infile ) // FBRW-----

int elem_cnt;

infile »>»> elem_cnt;

if ( ! infile ) 7/ EBREMN

int *pi = allocate_array{ elem_cnt );

if (1 pi} /7 Wi, allocate_array() REMBIANE

RABFFHEORIER: (1) elem_ont REXMHPHTEMN: ) HARIE index HFL
BE@mil (overflow) . HR, BRERITRE, FUKEXERT index XKEAKT elem_cnt.

%3 12

THIRBMEEHEST 7.1 B alloc_and_ini(} WA, EfTITAHBI&XERY:
allocate_array() 2t B ¥ noMem
sort_array{) EHPE int
reglster data{) RIERH string

WEE-TRED cry B YURMEE catch T4, ATREYHARXERE. HNH catch
Farh AR R ATEN R B

EREESKAALRRBM BN INL ooy K. RESERDAMBEZS, ME—1 cry
B3 AMERES cacch FH: '
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int *alleoc_and_init( string file_name )
{
ifstream infile{ file_name.c_str(} };
if { ! infile )Jreturn 0;

int elem_cnt;
infile »» elem_cnt;
if (! infile ) return 0:

try {
int *pi = allocate_array( elem_cnt ); /7 ¥EE: (L)
int elem;
int index = 0;
while ( infile >> elem && index < elem_cnt )

pil index++ ] = elem;
sort_array( pi, elem_cnt }; /7 EE: ()
register_data{ pi }; /7 FE: (3)
}
catch({ const noMem &memFail ) { /7 EE: BEER (L
cerr << “"alloc_and_init{): allocate_array failure!\n"
<< memFail.what{} << endl;
return 0;
}
catch({ int &sortFail ) { /7 EE: RESWS ()
cerr << “"alloc_and init(}: sort_array failure!\n®
<< "thrown integer value: " << sortFail <« endl;
return Q:
H
catch{ atring sregisterFail ) { i/ EE: REEH (D
cerr << "alloc_and init{): register data failure!\n"
<< "thrown string value: *
<« registerFail << endl;
return 0;
}

return pi; // MRBAEMREXEME, RERTHRE---

%313
H%3] 52 By stack EEEMATNTRERT, 4H “BNESH stack PRHETE” M “HEH
FEN stack BHGE” FHFEiE. FESERGH poo) # push().

HEX PoponEmpty (} M pushonFull () WAMREE, 454 pop) M push) . FR,
stack BIFFF member functions BAEREESERRAYREAMAET .

veid popl elemType &elem )
{
if { empty{} )
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throw PopOnEmpty () ;
elem = _stackl -~_top 1:
_stack.pop_back();
}

void pugsh( const elemType &elem ) {
if (! full() ) {
_stack.push_back{ elem };
++_top;
return;
1
throw PushOnFull(};
}

ATIEXWA stack RETUBZEEAHHHRCATMHE, BIIMIEMBA stackexception
GRGRY, FEXFOZRESERFENRME logic_enor class.

logic_eror JR4EH exception. exception RiFERTENFARFERUAERNBM MR E
¥, XMREREERE-PEA what O KESEYE, SKRE const char*, ARARAEMEN R
HENM.

class StackException : public logic_error {

public:
StackException({ const char *what )} : _what{ what ){}
const char *what(} const { return _what.c_stri}; 1}
protected:

string _what:;
}:
class PopOnEmpty : public StackException {
public:
PopOnEmpty () : StackException( "Pop on Empty Stack® }{}
}:
class PushOnFull : public StackException {
public:

PushOnFull() : StackException( "Push on Full Stack" }{}
T

PIFES —4 catch FHRIMEEBLABRFY pushonrull WRH:

catch{ const PushOnFull &pof )
{ logl pof.what{} }; return; }

catch( const StackExceptlon &stke }
{ log{ stke.what{) }; return; 1}

catch{ const logic¢_error &lge )
{ log{ lge.what{) }; return; }

catch{ conat exception &ex )
{ logi ex.what{} }; return: }
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% B

Z BB L2 2%5 F it

Generic Algorithms Handbook

FiEEEMY (generic algorithm) , BT VAN, GIFHTSEE R4 iterators, ARER
B2 2% (container) LEMTEE. BEAMNE -1 iterator FHEMEF M, ZHZA iterator
KR GERERE) 4%

const ilnt array_size = 7;
int iarraylarray_size] = { 1, 10, 8, 4, 3, 14, 8 };
vector<int> ve¢( iarray, larray+ array_size });

vector<int>::iterator it = find( vec.begin(}, vec.end{), value );
int *pi = find( iarray. iarray+array_size, value ]:

BEREEEFEROPMRA: MEAZ -EAENARMBZRINAZEER, 81 equality i2
BEFH less-than BEEF. A2 Z1#% function object T function pointer KI5 A, FILIEHFNE
ZHEARFEBTR. AN, RAEET, sorc) SHEA less-than BEM R AFHAN TEMT.
MBBEREX 1T, BAMLEATILE LIFH greater function object:

sort { vec.begin(), vec.end(} )i
sort{ vec.begin(), vec.end{}), greater<intx>() };

R, BE—HRETRUAAHEHFRSAFRMEA, BRARNER: L _ir AERBHY,
ER CTHEERAN WEABA, B e ifo. BT, NERMBREAT 10 BE
—1PER, TEXAE:

find_if({ vec.begin{), vec.end(}, bind2nd{ less<intx>, 10 }}

T2 CEXHIEFESRZAR HERE, BRUAFFHHRE: —FMFFXY inpace (M) KA,
LHBABHNHE. B—FHN copy iF, FREHEAZFRBOAR, MELFCHF—HE4.
AR TREMNAE. REEMZERIE. A replacety # replace copy{) FMZEBEY:. copy IR
(2RI ET _copy BI. WREZEZHAT A iterators ZHME=1" iterator B, ALUEMTE
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MERZABPFE - AR, AFET, ZHTHELIRE (assignment) AR, RITT LA
A 3 #f inserter adapters T —FORBABOARME T A, RLIEHE (insertion) J7 3 5¢ AU H%
. 3.9 FHMEXNTHESHH.

GHBFRITE, RIOOFESIERCEBLERTRA, #TENMEH. X0 FERLXHFHH
BT, DUFR amay. vector. list #5% BRI NAMRHFIZ ZREENERRSN:

int iaf8]={ 1, 3, 6, 10, 15, 21, 28, 36 }:
vector<int:> ivec{ ia, ia+8 };
listeint> ilist( ia, ia+8 );

string sa[l0] = { "“The*, "light®", "untonsured", "hair",
*grained”, "and", "hued", "like", "pale", "oak" };

vector<skring> svec{ sa, sa+l0 };

list<string> slist({ sa, sa+l0 );

PIFA Gz AR NEXHERE, HEFFEETAR—PLXHF (agorithm T numeric)
FROU-WIITH.

accumulate() JTERM

RAFEET, EBESARNMELEMEN, BENLB=SISHFETMNOE. BrTUEREA
—AZmiEH, RABRAR “MAn” B4E.
#include <numeric:

iresult = accumulate( ia, ia+8, 0}:

iresult accumulate! ilist.begin(), ilist.end{), 0, plus<int={) };

adjacent_difference() HETRERMELD

BIEET, EE&FE -1 HET. KEFITRTE-TX, S MTRBERBIM “HE1E"
E W —HmE" MIRMES. BREHEIR (0112358}, BAFELRNHKTIRE
{0,1,0,1,1,2,3). U LAE A~ ZTa%, BURBRIAR “H 45, B A multiplies<ints,
AFEMFRIIER {00,1,2,6,1540}. B=SBED ierator, 1M —-1EHF, ARHEHTHAR.
#include <numeric:
adjacent_difference( ilist.begin(), ilist.end{}, iresult.begin({} };

adjacent_difference( ilist.begin{), ilist.end(}, iresult.beginf(),
multiplies<int>(} );

VAFWPBR € Cer Primer Y BIRZERESENM . BB NG EREBREGTRFEHSIEENITE.
EHMEPEREVIENEARSE, MESHEE.
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adjacent_find() RPN EELHE
RUAMET, CoRIE—4 “HSAHEER KX, TUART ZTE2RTRAAEN
equality EEA. ABERELEE 4 iterator, IEEMANEREILRPIE T,

#include <algorithm>
class TwiceOver
public:
bool operator() ¢
{ return vall

int vall, int val2 }
== val2/2 ? true : false; }

}i

ia+8 };
1

piter = adjacent_£find( ia,
iter = adjacent_find( vec.begin(}, vec.end{), TwiceOver{)
—— =
s

binary_search()}
binary_search{) BR RO ZEL less-than EEFMUHSF. MEFEBURCHR

SERHEE, BAFA binary_search() HRBEAZZTERF. WHELIEE true H false.

$include <algorithm>
found_it = binary_search( ilist.begin{}, ilist.end{}, value );
found_it = binary_search({ vec.begin{}, wvec.end(}, value,
greater<int>{) };
copy() =25
BE-ITERNLTE - —EHEIB A
#include <algorithm>
ostream iterator<int> ofile{ cout, " " };
copy! vec.begin(}, vec.end(), ofile }:

vector«<string» target{ svec.size(} }:
copy({ svec.begin{), =vec.end(), target.begin(] };

copy_backward() % 5 &
FHA copy v JLF—F, ERFEREREMTLZ.

#include <algorithm»>
copy_backward({ svec.begin(}, svec.end(}), target.begin{) };

count{) i+
BEABRFSECEESFHTETR.

#include <algorithme>

cout << value << " occurs
«< count{ svec,begin(), svec.end(), wvalue )

<< " times in string vector.\n";
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count_if() EFEFHTIHR
BOESRT ‘TREFRGEBEFEMEH true” BLTEIM

#include <algorithm>
¢lass Even {
public:
boel operator()( int val ){ retuvrn !{ val%2 }; }
Y

count_if{ ia, ia+8, bind2ndlless<int>{}),10) s
count_if( ilist.begin(}, ilist_end{), Even{) ):

equal() JIRTHEES®

MRFEFINETRERHE, BEE crue. MRF-BIIMNTRLES, SHINTERT
EE. BAMR equality BHA, AMRTLUEA - function object & function pointer, FLL
TE R — MR R.

#include <algorithm>
clags EgqualAndQdd{
public:

ires
lres

won

bool operator(}( imt vl, int w2 }
{ return ((vl==v2) && (v1%2)}; }

{1,1,2,3,5,8,13 }:

{1,1,2,3,5,8,13,21,34 };

res = equal({ ial, ial+?, iaZ2 }); // true

res = equal({ ial, ial+7, ia2, equalandOdd() ); // false

fill() BETEE
HERANG LR - —RAIRREHE.

#include <algorithm=>

int iall]
int ia2f]

noo

fili{ ivec.begin{), ivec.endi{}, value };

fill_n() WIRTTEME, n &
BESNOTE - —RAIEHEHE: HEE n TXE.

#include =algorithms

£i11_n{ ia, count, value };
fill_n{ svec.begin{}, count, string wvalue }:

find() B3

BRAPTR - —#FHRAFEMEILE, —EB3EFHLE, EIRFESER. finan &
B —A iterator, #HAZETK. MREFEMHFITE, WEEEFHN end).
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#include «algorithm>
piter = find({ ia, ia+8, value );
iter = find( svec.begin(), svec.end(}, "rosebud" };

find_end() BIEITTFHEIHNREXEARS

BB ESHE iterators. H— A iterators RAHMFWIFHEE. B 24 iteartors RmtEh
HEBARRER ~H T EFE. find_end() SRHEFHAEI “WETEFH" BRE -R{LE. L
FRBRE equality BEH, ARAFRFHE-ITZ0EE. MELRED, REE ierator, 1§
WS REMNE. MREBENR (RAINGEFR) , KEEFEEZEREENRRE (JRED
Find end() WEBE=H%) . E1HITF, ATFHE Mississippi REZFF ss, find_end) &
BB —4 iterator, &7 Mississippi PHIFE A ss FFIMHE - s E.

#include <algorithms
int ial 17 ] = ¢ 7.3,3,7,6,5,8,7,2,1.3,7,6,3,8,4,3 }:
int seqg 3 1 = { 3, 7, 6 };

// found_it 1§#] 1a[l0!
found_it = find_end( ia, ia+l7, seq, seg+3 ):

find_first_of() HERETEMERIHAMA

W EESHH iterators. % — iterators FRBEITNERNER. B4 itearttors RRERN
KRR — AT EFF. B40T, MERITERLFHSB synesthesia PRI~ TP UFFE, &
MHEE —FHBE LN acion. WES—FHREERE _FFINE—TE, find_first ot () fHRME
A iterator, $EEIE—THHAZLE—FFANBE-F . WRE-FFIIHFRELES ZFAMME
FITEE, FEE—1 iteraor, ERAE—-FFWKE. TARTENELSH, RFHREE -0
BH, BEEA equality EHEFTLISMIHE T,

#include <algorithm>

string s_arrayl] = "Ee", "eE", "ee", "Do", "oo', "“ee" };

= {
string to_find{] = { "oo", "gg", “ee" };

7/ BEAE KB reer KE. BRB/E ss_array2)
found_it = find_first_of{ s_array, s_array+6,
to_find, to_£find+3 };

find_if() EFEFRETES

REANAELE - — MUK TH TR, MREEREES. DERIFGETNTE, #
SRR, HBRE 1 iterator HEETE. MERARIFEFHENLE, REEEFHFH
end{}.

#include <algorithm>
find_if{ wvec.beginf), vec.end(}), LessThanvaliival) };
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for_each() HNEERNNE - TRETENRE

for_each() WESSERAXRET “BRUAMGTFEILESL” WER. ITERFREHT
. WRAETRTEM, THEA transtorm) . HENBEWFAEDE, ZHEWER.

#include <algorithm>
template <typename Type>
void print_elements{ Type elem } { cout << elem << " "; }

for_each( ivec.begin{}, ivec.end(), print_elements );

generate() M EREMEHERAHBEEERANTE
generate({) %ﬁ?&%ﬁﬁfﬂﬂiﬁﬁ%%, jg)\ﬁf:ﬂch-

$include <algorithm>
class GenByTwo {
public:
void operator{){){
static int seed = -1; return seed += 2; }
}:
list<int> 1list({ 10 };

/7 BA ilist B9NAN: 1 3 5 7 9 11 13 15 17 19
generate{ ilist.begin(), ilist.end(), GenByTwo{} );

generate_n() IEERENESEEREHE n MPIRAE
gmaugm)%ﬁﬁﬁmﬁﬁﬁﬁn&.#ﬁﬁn&%%%ﬁAﬁﬂ%nﬁﬁtz¢.

#include <algorithms>
class gen_by two {

public:
gen_by_two( int seed = 0 ) : _seed( seed }{}
int operator{}{} { return _seed += 2; }
private:

int _seed;
+:
vector<int> ivec{ 10 };

/7 BA ivec MIK%EN: 102 104 106 108 110 112 114 116 118 120
generate_n{ ivec.begin(}, ivec.size{), gen by two(100) }:

includes() HwET

MEE_AFFNNESTEEES —FHZF, includes() BB truve, HWERMA false.
BA B FI LA . B AT AT less-than BEA CXERIMTH) . ARAEES
B

#include <algorithm>
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{ 13, 1, 21, 2, 0, 34, 5, 1, 8, 3, 21, 34 };
{21, 2, 8 3,5, 11:

int iall[]
int ia2[}

/¢ 6% includes () MBERLALTHF
sort( ial, ial+l2 ); sortt( jia2, ia2+6 };
res = includes{ ial, ial+l2, ia2, ia2+6 ); // true

inner_product() m#

inner_product {) SWMFAZTEAEELAR, FFUEM KAEHRNEE WHBE. B4
BIF, BEMER (23,58} 1 {1,234), ZRENCZHERELSHETE ——BFZ /5 Bk
MER, BHE @ L+3*2)+(5+3)+(8%4). MRBIELEYHE o, BEHRERE 5.

BRI E BB B AT e ARERTA, BARMNEENEE. FE400F, B
B E RN FR, BRIEETRENIMESER, & REE&MHMTR——MINZ G BREH
Wi: (2+1)-1{3+2)-(5+3)-({8+4). MNRHMER o, BEFRER -28.

#include <numerics

int iaf] = { 2, 3, 5, 8 };

int 1ia2([] = { 1, 2, 3, 4 }:

int res = inner_product({ ia, ia+4, 1ia2, 0);

vector<int> vec{ ia, ia+4 };
vector<int> vec2! ia2, ia2+4 }:

res = inner_preoduct( vec.begin{), vec.end(}, vec2.bkegin(), 0O,
minus<int>{}), plus<int>{() }:

inplace_merge() EHFER (ES

inplace_merge() ¥ ¥ 3 A iterators: first, middle, last. WM AFFI 4 2 LI
{first,middle} F [middle,last) FRZ (middle EE—FINERRT, KEBRE T E
MF—MIR) . XEMFFLIEE, ENFFFISEREANE, HU ticse HERUER
. MBEAENSE (THEUX) , MTHEE lessthan BEF GIXRBINTR) MM BHRE.

#include <algorithms
int iaf20} = { 29, 23, 20, 17, 15, 26, 51, 12, 35, 40.
74, 16, 54, 21, 44, 62, 10, 41, 65, 71 }:

int *middle = ia+10, *last = ia+20:

/7 12 15 17 20 23 26 29 35 40 51 10 16 21 41 44 54 62 65 71 74
sort{ ia, middle }; sort{ middle, last }:

/7 10 12 15 16 17 20 21 23 26 29 35 40 41 44 51 54 62 65 71 74
inplace_merge{ ia, middle, last };
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iter_swap() TEER
M iterators g ZCREE#.

#include <algorithm=>

typedef list<ints::iterator iterator;

iterator itl = ilist.begin(), it2 = ilist.begin()+4;
iter_swap( itl, it2 };

lexicographical_compare() VAF B HES A M e

BOAHET, MM less-than BEMFEAHFKE. MRREFLLH, BFAREKCEHHFH
R MERE-FFIATHETEZAF, FEE true.

#include <algorithms
class size_compare {
public:
bool operator{j{ const string &a, const string &b ) {
return a.length({) <= b.length(}:

}
}s
string sall[]l = { "Piglet", "Poch", "Tigger" };
string sa2([] = { "Piglet", "Pooch", "Eeyore" };

// false: 'c' « 'h’
res = lexicographical_compare{ sal, sal+3, sa2, sa2+3 );

list<string> Llistl({ =sal, sal+3 );
Iistestrings 1list2( sa2, sa2+3 j;

// true: Poch < Pooch
res = lexicographical_compare(
ilistl.begin{), ilistl.end(},
ilist2.begin{}, ilist2.end{), size_compare{} };

max(), min() wmXE/&RDE
BRWILTEREL (KD #. mEEHSE=8%, ATLRERAFAMLEFR.

max_element(), min_element() BRAE/B/MMEFEMNE

BWE —4 iterator. ETFHPHARA (RE/D) WIR. WERBHABE=24. RTLTER
R .

#include <algorithms
int mval = max( max{ max( max( ivec[4], ivec[3} },
iveci2)] ),ivec([1] },ivec[0] };

mval = min{ min{ min{ min({ ivec([4], ivec[3] }.
ivec([2] },ivec([l] ),iveciC] );
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vector<ints>; :const__iterator iter:
iter = max_element( ivec.begin(), ivec.end{) }:
iter = min_element{ ivec.begin(), ivec.end{} };

merge() EHENTFT

RHAEHFRFFIEH -1, HERTPEHF, LBEA ienwor AREEEL. EASH
(FTATI) WE less-than BRALUSAHHEHF IR, ' '

#include <algorithms>
int iafl2} = ({29,23,20,22,17,15,26,51,1%,12,35,40};
int ia2(12) = {74,16,39,54,21,44,62,10,27,41,65,71};

vector<int> vecl({ ia, ia+l12 }, vec2{ ia2, ia2+12 );
vector<int> vec_result(vecl.size{)+vec2.size()):
sort( vecl.begin(), vecl.end({), greater<int>{) ):

sort{ vec2.begin(), vec2.end{), greater<int>{) ):

merge( vecl.begin(), vecl.end{),
vec2.begin{), vec2.end(},
vec_result.begin(), greater<int>() ):

nth_element() EHRHEFIPE n AT TENELAER

nth_element () REFHEHFFINTRAURE, # “NTH o MR WHELE, BBEERE
HTE o PLEZEH, HE “KTE o AuE” WEALE, BHEFEZHTE o T TRZE.
g, BEFFIMT:

int iafl] = { 29,23,20,22,17,15,26,51,19,12,35,40 };

WA nth_element{) HFHEE ia+6 (HAEN 26) AF n MIE:

nth_element ( ia, ia+6, &ia[liZ2] }:

FREEFFA. AT 26 BT TREEFFER, KT 26 ¥4 PnREEFFIAN:
{ 23,20,22,17,15,19,12,26,51,35,40,29 }
HEEHFRERE n MTHTRELGWMHK AL TTRAEMEESHFIT. NRELENSE (7
HAE) , ATHEE less-than BRFLUSMIHE L FA.

partial_sort() EEHF
partial_sort_copy() BmERHEFEFEH B =4t

partial_sort () B 3TE¥: first, nmiddle, last, FMUI EE (EK) FTLHEEHFF
H. first M middle BRBEEBRHNRNENEE, ARERHFFER (nicdle FRERARTED
T—MER) . middle E last XEBEANTE, 2RLHFIH. W, SEHEWT:

int iaf] = {29, 23, 20, 22, 17, 15, 26, 51, 1%, 12, 35, 40 };
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WM partial_sort() HHBEATTEELRN niddle:

partial_sort{ ia, ia+5, ila+l2 );

TRAHNH 5 MR TEEHR:

{12,15,17,19,20,29,23,22,26,51,35,40 }

niddle £ last-1 MFATE, BREHF, FRIEZIEMAREEMT.

partial_sum{) BEE &S F

FPE-NMEFR, RAWET, SMFENEASIEESSEHRATENSR. A, 8F
FEF {0,1,1,2,3,58), HERFETHER (0,1,2,4,7,12,20). DUEISTR AN, RFR2% 3 1A (0.1,1)
BmEdxs (2) , &RA 4. MRBEETNSK (THTE) , NAHEMBEUAIHETIER.

#include <numerics>
int ires[7], ial7) = { 1, 3, 4, 5, 7, 8, 9 };
vector<int> vres(7), vec( ia, ia+7 };

// partial _sum(): 1 4 8 13 20 28 37
partial sum{ ia, ia+7, ires };

/7 M rultiplies<int>() BEH: 1 3 12 60 420 3360 30240
partial_sum{vec.begin(),vec.end{),vres.begin(},.multiplies<int>{})};

partition() &l
stable_partition() VIE)F R 5T E B eV AR F
partition() ZEHELRAMT, REHKENEREES - TEENER (crue &

false) . “HREBIFER crue TR EHEBT “HiIARIFMAN tarse TR ZH. #10,
BEFT 0123456} B—TRURY “TEEENEH™ WERBE, WEHR true HiFMAH
false AMAHIR (02,46} W (13,5]. BRFABBRIEI-SLETHESHZN, BEEFE
EMFZE, CNZERRAMBASRERIERT. BHEMH stable partitiont), AHRBEFR
AR TR AR,

#include <algorithms

class even_elem {

public:

bool operator{}){ int elem }

{ return elem%2 ? false : true; }
1:

int ial] = { 29,23,20,22,17,15,26,51,15,12,35,40 };
vector<int> vec{ ia, ia+12 };
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// METREESTHBBEMLLEH:
// 40 12 20 22 26 15 17 51 19 23 35 28
stable_partition{ vec.begin(}), vec.end{(), even_elem{) )

random_shuffle() B . B

MUFRT, random shuffie() SHMWECHREABNERE TRNVUE. NMRERFE=28K
(AIAFAE) , M fE e EN VBT AR ——E KR ER I LHR double HFET (0,11 Z2H].

#include <algorithm>
random_shuffle( ivec.begin(), ivec.end({) ):

remove() BEREMITE (ETRBE
remove_copy() BREMTEFBEREWNB S —IPEH

remove() W FHHERBZHWANTALERE. EHARSETAEAFNTRME (BDE
B, FROKPAE) , MBHEEIAFERAOCEKRELDTHYES . BEY iterator $E [ H
FENBE—-1TEBITERNT R,

EAFF (01,020,304} A REBEKERN 0 MAETE, &REE (1,2340304}. 1 #
RH2E—1R, 2 gEHFHA_TUE, 3 gEHAS=ALE, 4 HEDAFUITUCE. BH
AR EW 0, BEXARENBRRY, BEZ iterator @RBEAZX—~UE. EHERMNSWEA iterator 1§
8 erase(). MHAHAEM remove Bk, BAMERBIHTERNA. BT X HEE, LHHHNK
ﬁiﬁﬁl remove_copy () -

#include <algorithm>

int ia[] = (0, 1, 0, 2, 0, 3, 0, 4, 0, 5 };
vector<int> vec{ ia, ia+10 }:

// remove() BEZE. erase() BAEZHM vector RE:
f/ 1234530405
vec_iter = remove| vec.begin{), vec.end(), Q4 };

/7 erase() BEZEN vector W&: 12 3 4 5

vec.erase{ vec_iter, vec.end({) };

int iaz([5]:
// 1a2: 1 2 3 45
remove_copy{ ia, ia+10, ia2, 0 };

remove_if() ERHHBRRMTE
remove_copy_if() AFRUGHBEREMAXRABLERIENIEZ 188

remove if () XWFINZP “BHEEZERAEEN true” WIFTETXEBE. BTHASN,
remove_if {}/remove_copy_if{) ‘ﬂ] remove ( }/remove_copy (} B(Jﬁ‘y*]“‘ﬁ, iﬁﬁli‘ﬁﬁﬂﬂgiﬁe.
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#include <algorithm>

class EvenvValue {
public:
bool operator(){ int value ) {
return value % 2 ? false : true; }
}:
int iafl = {0, 1, 1, 2, 3, 5, 8, 13, 21, 34 };
vector<ints vec( ia, ia+10 );

iter = remove_if{ vec.begin()., wvec.end(), bind2nd(less<int>{(),10}) );
vec.erase( iter, vec.end(} }: // BREFFINAER: 13 21 34

int ia2f101; // ia2: 1 1 3 5 13 21
remove_copy_1£f{ ia, ia+l10,ia2, EvenvValue() );:

replace() HMAXHTE
replace_copy() REEMIEARBEREHIAS —1TB5F

replace(} ety o “&ﬁ%? old_value” HIFLEEEY new value.

#include <algorithm>

string oldval{ "Mr. Winnie the Pooh" }:

string newval{ "Poch" );

string sa[) = { "Christopher Robin", *"Mr. Winnie the Pooh",
*Piglet*, "Tigger", “Eeyore" };

vector<string> vec{ sa, sa+5 );

// Christopher Robin Pooh Piglet Tigger Eevore
replace( vec.begin{), vec.end(), oldval, newval };

vector<string> vec2;

// Christopher Robin Mr. Winnie the Poch Piglet Tigger Eevore
replace_copy({ vec.begin{), wvec.end({}.
inserter(vec2,vecl.begin()), newval, oldval );

replace_if() R4 DK
replace_copy_if() EXRHHEAABERIFNE S —1 55

replace if () SWFFIPHEFANFATLERRN new_value H. FHBAFE R, RIS
BZHERENTBE RN true.

#include <algorithm>

int new_value = 0

int iaf] = { 0, 1, 1, 2, 3, 5, 8, 13, 21, 34 };
vector<int> vec{ ia, 1a+l0 ); .

77 WEERAEF: 0000000 1321 34
replace_if( vec.begin(}, vec.end(),
bindZ2nd{less<int>{},10), new_value };
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reverse() HETEIE
reverse_copy() HBETEXFHABEREFN NS 1258
HEBRANTREFFEH%.

#include <algorithms
list<string> slist_copy( slist.size() };

reverse( slist.begin{), slist.end{() ):
reverse_copy( slist.begin(), slist.end{(), slist_copy.begin() };

rotate() hERE
rotate_copy() ERHBEREY AN -1 ER
rotate() B 3 1 iterators: first,middle, last. ES¥ first & middle-1 X middle EX

lase-1 FRANEPTHRBELH. B CStyle FHH boohiss!!” K}

char ch[] = "boohiss!!";

FHTHEBR “hissboo!!”, WiZXMEEA rotate():

rotate( ch, ¢h+3, ch+7 );

TEZRA—F:

#include <algorithm>
int ial]l = {1, 3,5, 7, 9, 0, 2, 4, &, 8, 10 };
vector<int> vec{ ia, ia+ll ), vec2{ll);

LLT# “Dl o AEBE 6 MK M “Pl 1 NEMET S P E” Hikirsk.
/7 DIRRITE (0) K%, HITR¥E®RME: 02 26810135739
rotate( ia, ia+5, i1a+l1l });

DITFREER “Dl 8 AEMBEFATE” M L1 AENEI TR #iT5k:
A DIBEEE A TE () A, #ITHESEME: 8 10135790246

rotate_copy( vec.begin(}, wvec.end()-2, vec.end(), vec2.begin{) };

search() HIREANTFFT

KEMANFI, searcn(y RIRE—4 iterator, FEEE FFESLE—FATHHIACE. WP
FIFFIHAEE IR, B iterator EEHE—FHIMEM. L Mississippi A9, FHF iss
BTMK, search() REM iterator 2FEMBE-WHANME. MEARBETS2Y (THTL) , &
I equality BRA GERBRIATH) LISMGLERS:.

#include <algorithm>
char str[25] = "a fine and private place";

char substr[4] = "ate":;
int *piter = gearch{ str,str+25,substr,substr+4 );
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search_n() B3 “EERE n X BTEY

search_n() SFEFFPREMEEME “EEZEHH n K™ WE-KHHALE. EUTHFH,
BAEF str 1 "EERATA o” WARE, BER iterator FFAKHPNE - o. MBAEBRA
HEET EHIRFE, BEE ieraor FIAFFINSRKE. NRRBRUEFASE (THAEX) . THA
equality R (FREBRIATH) DISBY LB,
#include <algorithmx>

const char oh = 'o';

char str[ 26 1] = "oh my a mouse ate a moose’:
char *found_str = search_n{ str, str+26, 2, oh };

set_difference() =%

set_difference() &¥ “HATHE-FFIA” @ “REIATE_FFIA" MK, EFEEA
FEFlh. BRAMATFF (01,23} f1 {024,6), BEBFER {1,3). FFANES (set) Wik (5
FGREAZN) BEE S A iterators: WFIEREE-FF, TRHARTHEZFF. BHA iterator
FERHAXRRBERLERWREME. RERERFTICH less-than BRI, Hi s
ZRANSY, HEHEHEFFA.

set_intersection() -

set_intersection(} %%WE?‘J‘F%tﬂﬂlﬂ‘lﬁ#ﬂl}{«iﬁhﬁ#i/\ﬁﬁﬂq’- #ln, SHERIF
Figilt (0,123} H {0.24,6), HIREL (02}

set_symmetric_difference() IR EE

set_symmetric_difference() &# “HUTH-FF" H “RLAFE_FH" , UE “H
BATFE_FF" B “RUATFE-FF” WFETRMUHERE, EAFEAP. N, SEmIEHR
{0.1,2,3} 1 (0.2,4,6}. EXMFHFEER {1,34,6]).

set_union() &

set_union{) FiIFEMFFASEIERNBIFINHFALTE, FMUHEFE. fin, BFH
MRF {0,1,2,3) f {0,24,6), HEEN (0,1,2,3,46). MREEGEETAFFIRELE, FEHAY 0
2, MANEE-FHHRBRIATESBE AT FT.

#include <algorithm>
string strll] { "Pooh", "Piglet", "Tigger", "Eeyore” };
string stx2([] { "Pooh"”, "Heffalump", "Wecozles" }:
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set«string> setl({ strl, strl+d )},
set2( str2, str2+3 ):

7/ ALERERMEIEN (set operation) BIGR

set<string> res;

// set_union{): Eeyore Heffalump Piglet Pooh Tigger Woozles
set_union{ setl.begin(}, setl.end(),
set2.begin{), set2.end(), inserter{res,res.begin{))):;

res.clear{); // BERBEZ

// set_intersection(}: Poch
set_intersection({ setl.begin{), setl.end{}, set2.begin(},
set2.end(), inserter( res,res.begin{) }}:

res.clear():

// set_difference(): Eeyore Piglet Tigger
set_difference{ setl.begin{), setl.end(}, set2.begin(),
set2.end{), inserter{ res, res.begin{) }}:

res.clear();

// set_symmetric_difference():

/7 Eeyore Heffalump Piglet Tigger Woozles

set_symmetric_difference( setl.begin{), setl.end(), set2.begin(),
set2.end(), inserter( res, res.begin() )):

sort() HeF
stable_sort() HAEFFRBEETEYEBEIAF

BUAWET, HHFARSER less-than BEF, $HALKIERF LS. NEREE=5%
B (TATE) , BULIEERENHB TR, stable port () AIEHFEARAN S TEAIHEITIK
F. P, BRECEHTZRAFUFRANTHET, REREFHENULERTF. TREREA
LessThan function object, FIIEBEFFRENKE. MRER sort (1, BERIE “BEFCOHFNE
G AL,

#include <algorithm=
stable_sort{ ia, ia+8 ):
stable_sort{ svec.begini(}, svec.end{), greater<string>{(} };

transform() UEAENFEFLGEM, TEERAFEE=1EFTY

transforn() M- MESHHABEANEN—LBESF, HE——HTTHRFANEITES
E. PIAFH {0,1.1.2,3,5) #E pouble function object A, B TEEBLTRME, FELENF
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FIR {0224610). Bo-MEALSAARGEANESRERR, HAOTHREARENFIA "
BHE WENTES L. AW, SEFR (1,359) 1 (24,68}, HE addandpouble function
object, TRELSHMNERNTRZERN, AETHEANRME, HENFIFIR [614,2234). B~
SRFENSETE=ZSH (—4 itearorr) FRAMEMRUE L, BoHMSERNFFILETENR
B8, (4 itearotr) FIRRNERVR L.

#include <algorithms
int double val({ int val ) { return val + val; }
int difference{ int vall, int val2 } { return abs( vall - val2 }; }

int iaf] = { 3, 5, 8, 13, 21 };
vector<int> vec{ 5 ), vec2( 5 }:

/7 B—AHEE: 6 10 16 26 42
transform{ ia, ia+5, vec.begin{), double_val };

/7 BT E: 35 8 13 21

transform( ia, ia+5, vec.begin(), vecZ.begin{}, difference }:

unique() BEE NIRRT RAR, EAME—

unique_copy() HEESNTRFTBAER, ERE— HEFHBHESLH
Fyidg i Bt L BEERE (U equality EEFUZ) WEHELE, SHERE-T. W

EHEWHHR, ENVRENEHEROLIGERE. D “Mississippi” 8, RERPEHRILE RN

R Misisipt. BT 3 4 i FEEEHA, FLUFRGEH s« PREGFDER. NRBRMNEESHT

HERLRN T ERER, MiZEFLUHF.

M remove() —#, BRMXFRANIFRLE. AEBHNB-TLEFHG. 8400 -- LT
EREEAFTHOTRME L. Yl “Mississippi” A, TEEERERRE Misistpippi, BEEM ppi
FILERHBRAY. REH ierator XRBETRNATAME. BHZXD iterator FRBRIIEH
erase(). HFHEHFEM crase(r, HLL unique() HEARFEHATHRH: M unique_copy(} b
HEAP4A.

#include <algorithm>
int ial} = ( &, 1, 0, 2, 0, 3, 0, 4, 0, 5 };
vector<int> vec{ ia, 1a+l0 ):

sort{ vec.begin{), vec.end({) };
iter = unique( vec.begin{}), vec.end() }:
vec.erase{ vec_iter, vec.end{(} }); // vec: 01 2 3 45

int ia2[10];
gort( ia, ia+l0 j;
unigue_copy( ia, ia+l10, ia2 };
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Bff > C

o Ze R IE XT HR
&

3

BXARBHRHARN

R AN FRCARPCANRA, BRA~PIMR: MRPLARERE (KEPRELE
LiTEK) FAEXRE, BARUBATERLFATENRE: TUHERERAXLA.

I, polymorphism F¥t %, AUEXRFHFE “£5" REBRANSWRA. Xom,
“BIER” MEF R virual funcion ¥R, FHAEARAPCANARAD. "BER™ HEAF
I overloaded A%, WX RXER, ABAERRD.

{EiEFEgR RN, BURAEEF LR EH TR data member TIARB M A", ¥ member
function TIAE “HARK" KW T .

MFRAHBRAXLXAFHLAMARDN, ARREEMHKR, BIFHERE L TXHA.
FIN, EEREREMHBRE K, XUBRETRELAAFAOBMWLRIBRNEE.

o BFETERAE, RATX. flin. ¥, #F. TH. ¥E. ZBHERANIIRE,
HBRHSTBES C++/00P MEMRIARIRE.

e R A EOME, Rif. B0 input, output, lvalve, rvalue:-
e EEWIZAINMNELZRE, A%, 0. template, class, object, exception, scope, namespace:-*

o KE. BEEEX.PFEFROE, RiF. HII0: explicit specialization, partial specialization, using

declaration, using directive, exception specialization---

® EHMLK, Ri%. HII: copy assignment EHA, member access EHF, arrow BH
%, dot BH4F, address of ZHSF, dereference ZEM -
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o [RMMAIE, Rif. SN constructor, destructor, data member, member function, refersnce: -

® HR C++ XBFH, T, HI30: public, private, protected, friend, static.

o BXRHF, REWE, HAEMAKPIARE, RAZ. A £FK (polymorphism) , HEHL

HB¥ (vistual function) .

o FETMREKERKRTLETLYERERE, HTFEHF.

BHEMSE. EHE, B TPEIFF. PIn. SRF ] (anbiguous), Ril(resolve), ¥ S(override)-

BAFOH, AR, RBN—-TEEGLR. HRPETAFNOME, X4

BUBLZFHARBERRI. RV TFERBBHEEE, FETR.

FEAIBINR (mFEEEHEFD

PAFARRE, EXH2P, REDKEXEN, REUFXER, RENPEAF. &, RN
RHNABREENHIR, RAERR-ERHRATEBLZF.

abstract
abstraction

access

access function
address-of operator
algorithm

argument

array

arrow cperator
assignment
assignment operator
associated
associative container
base class

best viable function
binding

bit

bitwige

bleock

boolean

byte

call operator

chain

child class

class

class body

class declaration

BEH

k. m{Y. mKeE

H#E. BA

TR B

BAENT &

"HE

ITE (LRHERNME) . 20 parameter
$ef

arrow Exﬁ -

RL{E

REEZHEHF -

HREH . HXM

EBAER (HET sequential container)
2%

BETITR®E (M viable functions FHHENREMESE)
HnE

fir

“Bl bit HEITH-" . fl bitwise copy

=13

RE (KBE, true & false)

F (8 bits FREABMN 45T

call ZEF () (5 function call operator )
& (#l chain of function calls)

F# (AP derived class, subtype)

%

*¥F5

g, 2EmHE
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classg definition
class derivation list
class head

class template

e BELR
R|EF

xRL

4R

class template partial specializations SR REFEKL

class template specializations

cleanup

candidate function
command line
compiler

component

concrete

container

context

const

constant
constructor {ctor) -
data member
declaration
deduction
definition
dereference
dereference operator
derived class
destructor (dtor}
directive

dot operator
dynamic binding
entity
encapsulation
enclosing class
enum {enumeration)
enumerators
equality operator
evaluate

exception
exception declaration
exception handling

exception specification

exit

explicit

export

expression

facility

flush

formal parameter
forward declaration
function

function call operator

RN

wH

BIERN (FRRERBHFETFEANBERE)
wET (ERERFEXFRAP, TRERSHZIERTHEBITGS)
WiEH

Hig

Atk®

B (THEREBN—FEH, M0 1ist, map, set)
HREXR. FERE. Tk

¥R (constant BEE, HNTEK variable)
AEH (YT mutable)

WEEH (5 class AEMN—FF member functions)
iR, KATER

B, BHRKX

#5 (#: tomplate argument deduction)

ZX

B (BRHERTERERNAE)

#/E=EF

2%

i ¥

54 (#: using directive)

dot ENHF

HERTE

xE

Hi

S (5HFEX nested class AE)

B3 (—F c++ HIBER)
HERR (enum RMPHER)

FE2EHHT ==

. RE. B

B¥E. RERR

REAYE (R Cc++ Primer 3/e, 11.3 %)
FELE. RLENSH

BHER (#8% 11.4 W)

Bl (FEETFERETRITE M7

HAf., HEK. 2R

S

TR

L]

wE. HE

EAL%

&~

£l g

5 call operator H
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function object BER

function overlecaded resolution R HR IR

function signature BAREL

function template PR AR

generic Z8., —BEs

generic algorithm RN

global £ RE

global scope resolution cperator 2REFZEE (WERK) BHEH
handler GiL]

header file i (ABSRAREY. HESH. SEFSHOHR)
hierarchy BYHER (base class Hl derived class AR
identifier BAH

immediate base BHEN (W) £—2 base class.
immediate derived HER (EWME) F—E derived class.
implement LR

implementation TR, T, Tk, TR RiEH.
implicit B, BER. BR

increment operator EHWEHM ++

ipheritance PR, HARE

inline PR

inline expansion HNEED R

initializacion Mtk (#R4E)

initialization list HER

initialize wiAt

instance & (HHEBE class MEEHEN object)
instantiated ARt (HAT template)

instantiation AEik. AR4EE (5FAT template)
invoke WA

iterate ER (B - eaM#EfT, BZ)
iterator ERER (—@EZ AR

iteration ER (ARG -XREHRFI -1 iteration)
lifetime ShlR. ERE. H%

linker R

literal constant TFERR (AN 3.14159 8 12 IHNERE)
list #%* (linked-list)

local BEY

lvalue e

manipulator RUE (iostream BI%E XH—FIKRA. C++ Primer 3/e, pl119)
mechanism AL

member i 45

member access operator HMARMENF (F dot A arrow F#F)
member function A &K

member initialization list RRAWRLA

nemberwise “L! member FBITH--" . # memberwise copy
mutable AR (M T constant)

most derived class BEERIREN

mutable BN

namespace rExm

nested class i
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operand

operation

operator

option

overflow

overhead

overload

cverloaded function
overleoaded operator
overloaded set
override

parameter

parameter list
parent class

parse

partial specialization

pass by address
pass by reference
pass by value
placement delete
placement new
platform
pointer
pelymorphism
pPreprocessor
programming
project
qualified
qualifier

raise

rank

raw

reference
repreasent
resolve
resolution
rvalue

scope

sccpe operator

scope resolution operator

sequential container
signature
specialization

stack

stack unwinding
statement

stream

string

BER

BETH '
EER

I

LTR&EM (HYT underflow)

B MR

iR

AREBH

HRERY

%S

BE. EEE derived class PHEHFE X virtual function.
28 (BESRFIE LHNTR)

BH%

L% (BFF base class)

2

Rk, REMSHALEN, REMskiEn.
C++ Primer 3/e, 16.10 ¥

1t (BRERHEEFTRZ—)

feht (REERPEEIRZ—)

£l (REERNESERZ—)

W c++ Primer 3/e, 15.8.2%

W C++ Primer 3/e, 15.8.2%

&

a4t

E 2>

W%

WE. BFdit. B

I#

FREM (FlEnL class scope ZHHF)

FsEiA

BE (KARFREE —1 exception)

&%, % (W C++ Primer 3/e, 9,15 FKE)
Kb TR

C++ ZHPHE{L pointer () BIRA. Y EHLT “4 5"
#zik, £3

RUW. AREAPHA S EARIBEHANILR.
WEEE. RiUTE

RiE

£

LHFEEEERS

EHFSERYERRT (5 scope operator )
BT ESR (T associative container)
B function signature

k. SHiEX. ¥%AEAY (C++ Primer 3/e, 16.9 F)
T

BRI (WEATF exception )

B

i

FHH
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string

subscript operator
subtype

target

template

FHE

THEHET 1

FHE (FRE) derived class)
Hix (f target pointer, HIF#EHR)
HEH

template argument deduction IRELEESR
template explicit specialization MWAPARKFIE. BEHAHAEKL

template parameter
text file

throw

token

type

underflow
unqualified
unwinding
variable

vector

viable

viable function
volatile

Bty &%

BrEAEXH (BREREFAEPXE)

#E (EHEEE -1 exception)

AT

i %

T# (AT overflow)

REWHREN (MEERA)

I stack unwinding

FR (HMNTFHE const)

mE (KM array)

LT (B c++ Primer 3/e, 9,15 FH)
TTEY (M candidate functions FHHH)
BN
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Symbols
! (logical not) i3
| = (inequality operator) 12
% (remainder operator) !1
%= (compound remainder) 12
& {address-of operator) 27
&& (logical and} 13
(subscript operator) 23
* {asterisk)

dereference operator 27

multiptication 10
*= (compound muitiply) 12
+ (addition)10
++ (increment operator) 12
+= (compound add) 12
/ (division) 10
// (comment} 2
/= (compound divide) 12
< (less than) 12
<< {output operator) 3
<= (less than equal) 12
= (assignment operaor) 8
- {(minus) i0
- - {decrement operator) 12
-= (compound minus} 12
== {equality operator) 12
> (greater than) {2
- (member selection operator) 3¢
>= (greater than equal) 12
>>(input operator) 4
? : (conditional operator) |
\n (newline character) 4
\t (tab character) 4
|| {logical or) 13

A

arithmetic expressions 10

array and pointer relationship 69

array container type 22-26
begins at 0, not 123
initializarion list 24
1 past last element 71

=5

A BGEIR AT F, AmHLMRE BRI

pointer arithmetic 70
associative containers, see STL
auto_ptr 200

bad_alloc, see exception handling
base class, see object-oriented
Boolean type 10

break statement, see statements

Cc
catch clause, see exception handting
character literal 9
character type 4, 9
cin, see iostream library
class 2,99~133
see aiso object-oriented, templates
as layer of abstraction 3, 72
class organization 102
class scope operator 102, 152
constructor 104~ 106
copy constructor 109
defauit constructor (05
invocatior 105
resource acquisition 108, 199
data members 100
mutable 112
reference data member 157
static 115
definition 100~103
destructor 107~108
forward declaraiion 101
friends 1DI, 123~124
function object 126
member functions 100, 102~103
const [10~111
inline 102
pointers to 130
static 116
member initialization list 106~ 108
member selection operator 2¢ )
memberwise copy and initialization 108~109, 125
memory management (7
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nested types 122
operator over|oading 118~121
copy assignment operator 109, 125
ifo operators 128-129
increment operator 121
member vs. nonmember |20
pointer to member functions 130~133
private access level 100, 101
public access level 100, 101
static member 115~117
this pointer 114
comment 2
constants 10, 64
containers, see STL, array, vector
continue statement 2)
cout, see jostream library

D
dara object 7~10
debugging a program 42
decrement operator 12
definition
array containet type 22
array of heap objects 50
array of pointer to functions 62
class 101
ciass static data member 115
class template 171
const object 64
derived class 140
enum type 62
function 35
function object 126
function template 59
heap obiect using new expression 49
initialization 8
inline function 63
iterator 74
iterator class 119
map container 9%
member template function 188
object 7
overloaded input operator 129
overloaded output operator 128
pointer to function 81
pointer to member function 130
pointer type 27
sequential container 78
set container 91
vector container class 23
delete expression 49~50, 147
deque container type 78

derived class, see object-oriented

dynamic binding, see object-oriented

dynamic memory allocation, see new expression
dynamic_cast 165

end] manipulator 31
enum type 62, 143
exception handling 191~203
bad_ailoc 200
catch clause 193~194
catch-all clause 194
deriving from standard exception 201
design issues 197
local class objects 199
new expression failure 200
not & hardware exception 198
nothrow expression 2{
process of handling ar exception 196
resource management 198~200
rethrow expression 194
standard exception class hierarchy 201
suppress new expression exception 201
terminate() 196
throw expression [91~192
try biock 194~198
type of an exception 192
uncaught exceptions 196
exit() 37
expressions 10~15
arithmetic 10
confusing assignment with equality 13
logical 13
operator precedence 14
relational 12
extent 49
dynamic extent 49~50
local extent 49
static extent 49
see also scope
extern 64

F
file i/, see iostream library
floating point types 9
for loop statement, see statements
free store 49
friendship, see class
function 2, 35~62
declare before use 36
defanlt parameter values 51~53
default parameter rules 52
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placement 53

defining a function 35~41
function prototype as declaration 36
inline function 56, 63
local static object 54
one definition, multiple dectarations 63
overloaded function 57
parameter list 2, 36
parameters vs. global data 50
pass array as parameter 69
pass parameter by reference 37, 41~48
pass parameter by vatue 41~46
pointer to function 61~62
program stack 45
reference to pointer parameter 177
reference vs. pointer parameter 47~48, 51
reference vs. value parameters 47
return two vatues 38 )
return value 2, 35, 37,39
void return value 35, 40
see aiso templates

function objects 85-89, 126
adapters 86
negator 88
standard library instances 85

G

generic algorithms 67, 76, 81~90, 255~256
see also iterators
algorithm design 83~%0
accumulate() 256
adjacent_difference() 256
adjacent_find() 257
binary_search() 81, 82, 83, 86, 257
copy(} 83, 94, 96, 257
copy_backwards() 257
count{} 81, 257
count_if(} 258
equal() 258
fill{) 258
fill_n{) 258
find() 80, 81, 85, 116, 258
find_end() 259
find_first_of() 259
find_if() 85, 87, 89. 259
for_each(} 260
generate() 260
generate_n() 260
includes() 260
inper_product() 261
inplace_merge(} 261
iter_swap() 262

lexicographical_compare() 262
max() 262
max_elements() 82, 262
merge() 263

min() 262
min_eltements() 262
nth_element{} 263
partial_sort() 263
partial_sort_copy(} 263
partial_sum() 264
partition() 264
random_shuffle() 265
remove() 265
remove_copy() 265
remove_copy_if{) 263
remove_if() 265
rcplacé( ) 266
replace_copy() 266
replace_copy_if() 266
replace_if() 266
reverse{) 267
reverse_copy() 267
rotate{) 267
rotate_copy(} 267
search() 81, 267
search_n(} 268
ser_difference() 268
set_intersection{) 268
set_symmetric_difference() 268
set_union() 268

sort() 83, 86, 95,269
stable_partition(} 264
stable_gort() 269
transform() 86, 269
usique() 270
unique_copy() 93, 270

H

header file 3, 52, 63~64. 99
class organizaticn 102
const object 64
inline function 63

heap memory 49

if statement, see statements
increment operator 12
infinite loop 21
inheritance, see object-oriented
initialization
assignment syntax 8
constructor syntax §
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initialization (cont.)
why two forms 9
initialization list (for arrays) 24
inline function 56
definition 63
oniy a request 56
input/output, see iostream library
iostream iterators 95~97
iostream library 3
cerr, standard error 31
cin, standard input 4
cout as standard output 3
cout, standard output 3
endl manipulator 3}
file i/o 30~33
confirm open succeeded 31
open file for append 30
open file for input 31
open file for input and output 33
open file for output 30
ostringstream in-memory support 202
output of data 3~5
iterators 67, 73~75
const iterators 74
container begin() and end() 73
inserter iterators 93~94
iostream iterators 95~97
iterator class definition 119
iterator definition 74
see also generic algorithms

K
keywords 2

L
fist container type 72

definition 78

deletion 79

insertion 79

performance characteristics 78
local object, see scope

M
main{)
implicit return statement 5
starts every C++ program |
map, see STL
maximal munch rule 132
memory leak 50

name return value optimization 49
names, rules for 7
namespace 6
nested types 122
new expression 49~50, 107, 174
auto_ptr 200
failure 174, 200
nothrow expression
see also exception handling
newline character 4
nothrow, see exception handling
numeric vatue
maximum, minimum 38
overflow 38
nurmeric_limits class 38

0
object-oriented 135~165
see also class, templates
base class 136
abstract base class 136, 137
abstract base class design 145~148
constructors 159~160
pure vs. hybrid 157~158
class hierarchy 2, 136, 138
copy assignment operator |60
derived class 136
base class member access 142, 150
base class subobject 148
base member name collision 152
constructors [59~160
definition 140, 141
derived class design 148~154
explicit base clags member access 152
virtual function design 160~164
destructor 160
dynamic binding 137
pointer or reference required 137
vs. static binding 137
see also object-oriented virtual function
inheritance 135, 137
polymorphism 135, 137
slicing derived class objects 163
programming model 136
protected access level 140, 146, 150
mun-time type identification 164~-165
viral function 138
derived class design 140, 160-164
derived class return value 162
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invocation 139, 155
invocation inside constructor 163
keyword optional 149
pure virtual function 146
static resolution 150, 162~163
virtual destructor 147
why object-oriented? 135
off-by-one index error 23
operator overloading, see class
operator precedence 14
overloaded function 57
parameter list vs. return type 57
vs, template function 60
see also operator overloading

P
pointer arithmetic 70, 72
potnter to function 61~62
pointer type 27~30
definition 27
dereference 27
initialization 27
null pointer 28
pointer to class object 29
relationship to subscripting 70
relationship with array 69
polymorphism, see object-oriented
problem solving 68
push_back() 79
push_front() 79

R

rand() 29

random number generation 29

reference type 46

remainder operator (%) 11, 29

retorn statement 5, 40
implicit return from main{} 5

run-time type identification (RTTI) 164~165
dynamic_cast 165
typeid operator 164

s
scope 4849

file scope 49, 53

local scope 48, 53

local static object 54
sentinel vajue 69
sequential containers, see STL
set, see STL
srand() 29

standard input, see iostream library
standard output, see iostream library
Standard Template Library, see STL
statements 15~22
break statement 19, 21
continue statement 21
for loop statement 23~24
if statement 12, 15, 16~18
return statement 5, 37, 40
statement block t6
switch statement 18
while statement 20~21
static binding 137
static_cast 143, 165
STL 67~96
see glso vector, list, generic algorithms, iterators
containers
associative containers 67
common operations 76~77
sequential containers 67
sequential operations 77~81
map 67, 90-91
set 67, 91~92
string class 4
string literal 3
switch statement 18~19
break following case label 19
case label 19
default label 19

T
tab character 4
templates 9, 167~18%
see also class, function, object-oriented
clags template definition 169~172
friend template class 170
function template 58-60, 68
instantiation 170
member function definition 171
member template functions 187-18%
output operator 130
parameters
built-in vs. class parameters 173
default parameter value 181~185, 186
expression parameters 181, 185
type parameters 169, 172~174
parameters as sirategy 187
qualification of name 170
template function vs. overloaded function 60
terminate() 196
throw expression, see exception handling
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typedef 131 v
typeid operator 164 using
types using directive 6
array type 22~-26
Boolean type i0 v
blt:llt-ln tylgcsr:} . vector container type 22-26, 71~72
character tite: begins at 0, not 123
character type, see character type definition 78
class type, see class deletion 79
const qualifier 10 initialization 24
enum type 62 insertion 79
floating point rypes 9 insertion vs. assignment 54
list container class 72 performance characteristics 77
pointer type 27~30 virtual function, see object-oriented
reference type 46
string literal 3

vector class type 22-26

while statement, see statements
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