iiii} 8!:5?-;13?’ 2 &A B RFIE
s - L]
&7 PEKING UNIVERSITY

et o
C++H RN RIEFEIT

$fM  #t¥ http://weibo. com/guoweiofpku
http://blog. sina. com. cn/u/3266490431




e E I F BLHFHAZE

¥/ PEKING UNIVERSITY

e
BERE R
(GRITRC+ +IERRGI)
555 S

o

ERRE "RFRHSNE" CRRRENNY

B 5 B/%

RE S EY v




EETL » H=FN= Sthal= TR
ES Jv 7 F ERHIEAYE W

’  PEKING UNIVERSITY

FRERRIRESTL

(—)




Je 2 EENFEATE B

ST L3z

N

KBEIREM




PRt gy

C++ IBSHIRLMBZ—HEE]

EINEENE

T]

C++RERILEARIE

(1]

1.ERXSREE: RS, TESR

2.2 BIREFi81t (generic programming) Y

Hll, LARARHERIRE STL

[

FEAB -

TN GO

TRARA




2 BIRERIRLT

B MR LR ERERIRAEFIRITE.
B—EERNSUESY (AR, 2H, —XMN)
%D%& (teanieRs, &%) SHER, LIENREEIE

*’]E:B&E’stfl‘i\i(j‘?& %ﬁ%ﬂﬂ‘l‘ﬁ’iﬁ’ﬂj& NIER
FOEFTIEIESEN, ERREEE.

SR ZE (Standard Template Library) #2—L%
B RSIREMIREZIERIES.

B7STL, AUBEXZIIFHEEIRGIENEER, #
B3R GEE BRI ERE.

TI1




STLHHEANRIHS

Bes: I SNSFLUESERIE BB, 2R1ER
IEES: TRTHROREEESEFItE, RUTIEE
HiZx: AXREEIEPITERRENRIR

® sort()EX—vectordhHEHEHITHER

® find()KEERE—NMistaIRgs

BIEANE S R FRISIRERIRELT R, RIEMITLAENEREERRS
EESFa=siHaEuRES e,




STLRRRIEZRRIME S

Int array[100];

ZAEEEE, T int * XRAIHTRMALUEERES, sorts
KRLWERTRa S, N THR

sort(array,array+70); /#8170 TT= AT




K e L




DR BLA
A LA TSR ENEdE (BT E,
WREF) RSN, BERER D=
DiFE2s
vector, deque,list
AP SRS
set, multiset, map, multimap
3) B erlEhces

stack, queue, priority queue

10




Ban ik

RBIBAST =TT, SHHREANSIRI—NEH]
no. WFEEIE, HUIHER, B3, EXXEFETHITT
HHITHCR, BNSRAEHERFRY, Bl B
BealINIRTBRYZE, HEENZER == fll < 158

~r

(B




BerAEHEFR, STTRIEBAMERITRINELX.

Bvector,deque,list =FF
® vector L34 <vector>

oIiSEEE, TTRAERGFIES . E U AT EERReE R 2T E

Sohk. ERImEMITEEERIEAIERE(KED B FE2FEEETE) .

Ao

Aq

Az

An

12




EZSESEYE

® deque :=LX{4 <deque>

_ XERAS. TTREANFESFIR. R AT REbReE 2 (A
@ﬁ%{%ﬁfkﬂzvecto r, EMmREHTTERESRERIMERE(KERD BN TEF
ZXHJIB)) o

head tail
a0 al a2 a3l a4

13



EZSESEYE

® deque :=LX{4 <deque>

WA, STTRERTESF. B FREHI =& B 20T
%ﬁ%{%ﬁfkﬂzvecto N. ERmESHTEEERENEEEDER FE8
ZXAYIR)) .

tail head

| |

a7 a0 al az a3 a4 ab a6

14



EZSESEYE

® list L& <list>

AR, TTRERNGNESFN. RSB T REPREE R 2L
AIE)5eRk. ASZFFRENIFEN,

— | O
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AR R =TT
> TTEaAIFN
> AR, ERBENAEEEANRRERMNE
> EERESIERETFRIRE
> BELISEFEZNY MR, BmATRZERIETEERE O(log(N))
® set/multiset L34 <set>
set BIEE5. sethP AT ERITE, multisetP RIFFERRIITE.
® map/multimap k344 <map>

mapSsetitREETF mapHEMEITRE BIVER M HRLTE, —
%ﬁflrst FH— 1B HAsecond, maptRiEfirstEXT TR TMNNE UkHIEF'

FH ol uERIE i rsts e =Rt =,
maeﬂmultlmaeﬂ’ﬂ" EEFEEIFEREfirstBERITER. 16




Bematcasia

® stack =L37{4 <stack>

%, RIHIERFY, FHimERdHH
MER, SERFUSHAITUR BEERITAA

s A% A
FFIRIN (FRImAYIN) . jEifstH. \ /

top

bottom ee

al‘l

17



NS EL STV

® queue 3& <queue>

BAZ. AR BILAERENH T
MIpR R BETESL AR T *ﬁ?ﬂl
gzﬂtﬁé BEFESLaLRT, Soit

PR BRI :
push(x)
pop(x)
front() l_lilsdy@lﬁﬁ

/7\ B)I'\




Bematcasia

® priority queue L34 <queue>

AT,

xS LTCRITTR S ES

S— %Y

19



i eetlRER S srHERE

<l ™= =]

begin REFERESERFS

HYPY R R EN

S— M ITTERANEER

end REPERBSEFERS
rbegin RERERABSEFERE
rend IR[EIFERIZZEFS

NICEEEANERNEEE

PNICEANANES

S— M ITERRIEAMERIE SR

erase MBEEFFMHIBR—1E L TTE=

clear MZE=EHMIFRFT

ST

20




SN

front IR[EIZFEEF

i

Pk RE

k31

Exl

S— N TTERAYS R

vack : IRBIFEEFERE—1ITERISIE
oush back : ERSEREEINFITTE
oop_back : HIFREREREAITR

erase ﬂﬂJB%J_ﬁa%?alﬂEl’Jrc?{s(ﬂJ BEEIZIEM LX) |

B_/\

X |H],

o4 ibR T = R EAIBR T E=ANIE( 28
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FEN T TERNLITERS, KSBR T, B
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O EdequesZBHFI— TS
O 7EsethEHITE
© tEvectorskZBHRIN—NTER
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vV V V VYV V

SR

EAVS

AN |

THEMA]
JiAFNFEETSSU
Sconst F13E constFFf

AHIITER

S SRR

BITIA AT LU e Rt

BIdIFconstixERiABEIZ A B [FRYTTER
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E AV

EX— M Ba=HNE AR LR

NEEKZ -iterator TES;

3y

|—\—||:||:|

BeEgssRconst iterator TEL;

ﬁ@—A AEERAIITER:

1 I:II:I7|"RE

25




(28

EUer ERJLUAAT ++ B(F, LAERIERS ST N —1 It

!ZIJ%JJGE% ULT@ﬁ%EJE’JEﬁE NCENGE, LA AR
B, iadiE, SMUATFERNULLERYIISHAIIEET—iE,

26




1A CER )

#include <vector>
#include <iostream>

using namespace std;

int main () {

vector<int> v; //—"MZEilintc=09%204EH, —HIcEmEmEBT=

v.push back(l); v.push back(2); v.push back(3) ;
v.push back(4) ;

vector<int>::const iterator i; //BEE(EE
for( i = v.begin();i '= v.end() ;++1 )

cout << * i << ","; LR
cout << endl; 1,2,3,4,

4/3/2111

100,100,100,10
0,



vector<int>::reverse iterator r; //RIEiE(ES
for( r = v.rbegin() ;r '= v.rend() ;++r )

cout <K * r < " ,";
cout << endl;

vector<int>::iterator j; //AEEEEEE
for( j = v.begin();j '= v.end() ;++3 )
* 3 = 100;
for( i = v.begin();i '= v.end() ;++i ) BHER:
cout << * i <« ", "; 0SS
} 4,3,2,1,

100,100,100,1
00,



WIEES pe=

ApFip1 &N EEEE, WeIXdp, pl1ali# TLA FERIE:

++p, p++  (EpIEERAEESRT F—1TITR

--p, p-- Ed o AEIAE ==l e Ny iv=
*p EXpigmAdIc=
p=pT Rl=]

p==pl,pl=pl FISEGHESF. ~=F
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VeIl El e RS

EPpHp 1 &REBEVLILIAIECER, NAXTp. p 1A TLATERE:

> WENAUESHIFR B 1R(E

>

VVVYVY V VY

p += i FpHERBENTITER
p -= 1 KFpEIERIENITITER
p + i {E79: 18A p [SEAYSINTTTRAINAES

p - i {EA: 18E p BIESEINTTEANIER S
plil BN pEEBEIN TS|
p<pl,p<=plp>plp>=p

p—pl : plFIpZEIRYTTE N
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Bes

vector

deque

list
set/multiset
map/multimap

stack
queue
priority_queue

Sea LHNEESSE
BERL5(a]
BN AR
X [a]
X [a]
XX [E)

A FFEN =7
ASZFFIE =7
ASZFFIEN =R

=5l

31




Ben Ber LHNECRR355]

vector BELyIRAATIE]

deque FEANL5 ]

list WE

set/multiset XY [A] (EEI’\J%%, fBltnsort, )

map/multimap XY [a] g?%%fgle%ré?@%gﬁ
BB FHITE, ABA
E’%%i&lﬂfﬁ%%?)uxi

stack S Z ot e Ny J

queue ASFFIEER [

priority queue AZHEREN S s x

=

(7
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vectorfixf 28 2 lIE S,
8h vector AfLAB LTI (dequel’A)

vector<int> v (100) ;

int 1i;
for(i = 0;i < v.size() ; i ++)
cout << v[i]l; //iREETFiREEINIHIA
S =AG T2 .
vector<int>::const_iterator ii; / /BB — i
.. ) .. .. ii = v.begin();
for( ii = v.begin(); ii !'= v.end () ;++ii)

while( ii < v.end()) {
cout << * 1ii;
cout << * 1ii;
for( ii = v.begin(); ii < v.end () ;++1ii ) ii = ii 4 2;
cout << * ii; }

33



list AR FIE(CRT,

IEFRRYBP 11 s tAIT3 A

list<int> v;

list<int>::const iterator ii;

for( ii = v.begin(); ii != v.end () ,++ii )

cout << * 1ii;
\ \ ERROR
ERHIMIA:

for( ii = v.begin(); ii < v.end () ;++ii )

cout << * iji;
[IERBEBARSZF < listigB [1 RSN
for(int i = 0;1i < v.size() ; i ++)

cout << v[i];




-

1B 14

TUEERA S ARSI
@ list
@ stack
© deque
@ set



=hviv N EAY

LA A 2 IERRRY?

O AT L FNEE SN
© FIW
© BV

@ listk

AIEER A LATEIR

H

AIEAES AT LALLE R /)N

EANECERABELLRIK/ I
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n:u\*-'l'%j:§7k%|3 B,\’%

R AT EEIN



> BiEmME—

P EREENR, KZEZEIE<algorithm> FREN

> STLERRHEMESTMERPEMNES, lEh, HFs

> EiRETIEN RN B S RItER. FEEETLYESEFA—
BFEfX A TR(E, RIEERINSEH, — St RANER S,
—NEBRIETTENEE— 1 oEANENES. thal, HERFfIER

> 8 EI’J%%JL_

—/NMERES. bl find() B, ERESSEK— 1 IT=,

9* pAE —/\Ta HlZE%EI’JJJJca%

38




EARB: £ind ()

template<class Inlt, class T>
Inlt find(Inlt first, Inlt last, const T& val);

> first 0 last XN SEEIR S =SHIEN RS, Blilad T sSPHERK
X EHE SRR A [first last), XEHTEASATERBET TH, T
AR, findfE[first last) & ETFvallUic=

> P == EEANTES

> REUREER—MENER. WRIHKE], NWhzAESEFEKEIRITE=.
NRHAE], NhzAEEZFTlast
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#include <vector>
#include <algorithm>
#include <iostream>

using namespace std;

int main() { // £ind&EiERHGI
int array[10] = {10,20,30,40};

vector<int> v;

v.push back(1) ; v.push back(2) ;
v.push_back (3) ; v.push_back (4) ; e
vector<int>::iterator p; .
p = find(v.begin(),v.end(),3); not found
if( p '= v.end()) °

20

cout << * p << endl; //HiH3

40




p = find(v.begin() ,v.end(),9)

if( p == v.end()) B -

cout << "not found " << endl; 3

p = find(v.begin()+1l,v.end()-2,1);
[/ BARE: [1,2,3,4], BEHEE: [2,3)
if( p !'= v.end())

cout << * p << endl;
int * pp = find( array,array+4,20) ;//#H%E &S
cout << * pp << endl;

not found
3
20
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STLER “X" "N RIS

> REXBZRAEPAITTRENNEIAKHFFRY

> BERRENREBEFNXEIRNNEIXHEFR, 1A "BFRXKEER"
5]: binary search

> 8 JE%J%%NIXI‘EHSLEHM/J\EU?{HFF‘%‘, A HERER
]: sort

> AE—SHMEESAR X", N RIS

{ERASTLRY, EREBRIBER T, LATF=MREFMN:

1) xEgy7)\
2) |KIL “x<y" HE
3) yEEx K

43




STLH "fHFE" I

> B, "xfytBFE" FNTF ‘x==yHE"

. FERHEFRIXE_ EHITRISR, WIFEKfind

> B “xFylEEFE" FNT N TFyFdy/)\3

~X[EIRS /IR

1§J
FX[BEZ%, Wbinary search
%Hﬂé@%ﬁ%ﬁ’]ﬁb\ 4Zifind
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STLH "fHHE" WSVER

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

class A {

int v;
public:
A(int n):v(n) { }
bool operator < ( const A & a2) const {
/ 1 IR B R R EREN
cout <K v < "<" KK a2.v << "?" K< endl;
return false;
}
bool operator ==(const A & a2) const {
cout <K v << "==" <K<K a2.v <K "?" << endl;
return v == a2.v;

45




STLH "fHHE" WSVER

int main ()

{
A a [] =
{ A(1) ,A(2),A(3) ,A(4),A(5) };

cout << binary search(a,a+4,A(9));

/ 1B

return 0O;

}

46




STLER "fBZE" HBST7ER

int main() {

A al[] =1{A(),A(2),A(3),A(4),A(5) };
cout << binary search(a,a+4,A(9));
return O;

}

AR :
3<97?
2<97?
1<9°?
o<K1"
1
47
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vector IR

#include <iostream>
#include <vector>
using namespace std;
template<class T>
void PrintVector( T s, T e)
{
for(; s !'= e; ++s)
cout < * s <K "
cout << endl;

" .

4
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int main () {
int a[5] = { 1,2,3,4,5 };
vector<int> v(a,a+5); //IBEHaBIRPTHENAY
cout << "1) " << v.end() - v.begin() << endl;
/ /PR BEHIECEE T LAtERE, §ith 1) 5
cout << "2) "; PrintVector (v.begin(),v.end())
//2) 1 2 3 45
v.insert(v.begin() + 2, 13); //fEfbegin()+2{usEHAN 13
cout << "3) "; PrintVector (v.begin(),v.end())
//3) 1 2 13 3 45
v.erase(v.begin() + 2); //MFR{iF begin() + 2895Tc=
cout << "4) "; PrintVector(v.begin(),v.end()) ;s
//4) 1 2 3 45
vector<int> v2(4,100); //v2 B41c=, #iE100
v2.insert(v2.begin() ,v.begin()+ 1,v.begin()+3);
/ /BRI —EHRA v2F -k
cout << "5) v2: "; PrintVector(v2.begin() ,v2.end());

//5) v2: 2 3 100 100 100 100

50
s



v.erase(v.begin() + 1, v.begin() + 3);

//HkR v ERS— M XE,BP 2,3

cout << "6) "; PrintVector (v.begin(),v.end())
//6) 1 4 5

return O;

51



JvectorSCH — 452428

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

int main () {
vector<vector<int> > v (3);
[ IVE3N R, BN iE#H Rvector<int> A&
for(int i = 0;i < v.size(); ++i)
for(int j = 0; j < 4; ++7j)
v[i] .push back(]j)
for(int i = 0;i < v.size(); ++i) {
for(int j = 0; j < v[i].size(); ++3)
cout << v[i][J] << " ", y
cout << endl; 0
} 0
0

return 0;




dequ

> AT

S

SIER

=]

dequeih
pop front( (MFRER

T vectorAYEBMEERERT deque,

push front (GITERMBAZ Uﬁ E)

BIEMITER) BAE,

Tﬂ

&Zl_w
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list BgE
> EHIVERARIREZEZETE, ASHFRETIFEL
> BRTEBMBINFESEERRRERELAIN, EF s RREL:
push front: fERIETHEA
pop front: MFREIFEIAIITE
sort: HEFE  ( 1list AF STL BYEIEL sort)
remove: MFRFIFEEEBEFMEITE
unique: MFRFFBEFIEI— 1 T=EREITE (2R TTHEAEE, U
uniqueZBIAEE sort)
merge: GSHMMNER, FHESHESHEIAEN

reverse: E)ﬁﬁ“%ﬁie
55




splice: EIEEMERERAR —H#RTH— TS TR, FHES
— R PIHFREIEANRIITR

56



#include <list>
#include <iostream>
#include <algorithm>
using namespace std;
class A {
private:
int n;
public:
A(intn_ ) { n=n_; }
friend bool operator<( const A & al, const A & a2);
friend bool operator==( const A & al, const A & a2);

friend ostream & operator <<( ostream & o, const A & a);

57



bool operator<( const A & al, const A & a2) {
return al.n < a2.n;

}

bool operator==( const A & al, const A & a2) {
return al.n == a2.n;

}

ostream & operator <<( ostream & o, const A & a) {
o <L a.n;

return o;

58



template <class T>
void PrintList(const 1list<T> & 1lst) {
[/ NEEFENSZR, ERAMMEREASHET
int tmp = lst.size()
if( tmp > 0 ) {
typename list<T>::const iterator i;
i = 1lst.begin();
for( i = 1lst.begin();i '= lst.end(); ++i)
cout < * i1 << ", ";
}
}// typename¥KifHH 1ist<T>::const iteratorE@/RE!

/ /EvsPRARE AL




int main|() {
list<A> 1stl,lst2;

lstl.push back(1l) ;1stl.push back(3);
lstl.push back(2) ;1stl.push back(4);

lstl.push back(2) ;

lst2.push back(1l0) ;1st2.push front (20);
1lst2.push back(30) ;1st2.push back(30);
lst2.push back(30) ;1st2.push front (40);
lst2.push back(40) ;

cout << "1) "; PrintList( 1lstl); cout << endl;
// 1) 1,3,2,4,2,

cout << "2) "; PrintList( 1lst2); cout << endl;

// 2) 40,20,10,30,30,30,40, 60
e —



1st2.

cout
//3)
1st2
cout
//4)
1stl.
cout
//5)
1st2

cout

//6)

sort () ;

<< "3) "; PrintList( 1lst2); cout << endl;

10,20,30,30,30,40,40,

.pop_front() ;
<< "4) "; PrintList( 1lst2); cout << endl;

20,30,30,30,40, 40,
remove (2) ; //MIBRERFBEHA (2) HHFAITE

<< "B5) "; PrintList( 1lstl); cout << endl;

1I3I4I

.unique () ; //MBREFBHIBI—/TTEEFRITE

<< "6) "; Printlist( 1lst2); cout << endl;

20,30,40,

61




1stl.
cout
//7)
cout

//8)
1stl.

cout

//9)

merge (lst2); //&8FHF 1st2Z1st1FFiE5=1st2

<< "7) "; PrintList( 1lstl); cout << endl;

1,3,4,20,30,40,

<< "8) "; PrintList( 1lst2); cout << endl;

reverse () ;

<< "9) "; PrintList( 1lstl); cout << endl;

40,30,20,4,3,1,

62



1lst2.push back (100) ;1lst2.push back (200);
lst2.push back (300) ;1lst2.push back (400);
list<A>::iterator pl,p2,p3;

pl = find(1lstl.begin() ,1lstl.end(),3);

p2 = find(1lst2.begin() ,1lst2.end() ,200);

p3 = find(1lst2.begin() ,1st2.end() ,400);
1stl.splice(pl,lst2,p2, p3);

//4&p2,p3) iliAp12AI, HM1st2mllER [p2,p3)

cout << "10) "; PrintList( 1lstl); cout << endl;
//10) 40,30,20,4,200,300,3,1,

cout << "11l) "; PrintList( 1lst2); cout << endl;
//11) 100,400,

return O;

] 63



AT IRFFEaAUEsHURIE, AIEfRYE

vector<int>:iterator iter1, iter2; iter1<iter2;

list<int>:iterator iterl, iter2; iter1<iter2;
vector<int>:iterator iterl, iter2; iter1-=3;

deque<int>:iterator iter1; iter1+=5;

I
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PRERISR
> BNR, EEFAEXRELEZSREEUER, LR LEHRiT 7 REUERA.
class CMyAverage ({
public:
double operator () ( int al, int a2, int a3 ) {
//EH () EEG
return (double) (al + a2+a3) / 3;

}i
CMyAverage average; //HRZENIS

cout << average(3,2,3); // average.operator() (3,2,3) FIiERE
EERHAZEM ik 2.66667
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ERETSRAIN A :
STLEBLA &R :

template<class InIt, class T, class Pred>

T accumulate (InIt first, InIt last, T val, Pred pr);

> pr MENRENTS,
XJ[first, last) PRIEMNMEMRSE I,

AT val = pr(val,* I) ,REZEZENval,
> PriBoJLAENEREY,




Dev C++ Hfy Accumulate HE{HE1:

template<typename InputlIterator, typename Tp>
_Tp accumulate( InputlIterator first, InputlIterator
last,

Tp _ init)

{

for ( ; first '=  last; ++ first)
__init = init + *_ first;

return init;
}

// typename ZFEHTFclass

68



Dev C++ HRJ Accumulate E{XHE52:

template<typename Inputlterator, typename _Tp,
typename BinaryOperation>

_Tp accumulate( Inputlterator __ first, InputlIterator _ last,
_Tp __init, _BinaryOperation __ binary op)
{
for ( ; _ _first !'= _ last; ++_ first)
__init = _binary op(__init, * first);
return __ init;
}
69



#include <iostream>

#include <vector>

#include <algorithm>

#include <numeric>

#include <functional>

using namespace std;

int sumSquares( int total, int value)

{ return total + wvalue * value; }

template <class T>
void PrintInterval (T first, T last)
{ //%EXE[first,last) PRITTE
for( ; first '= last; ++ first)
cout << * first << " ";
cout << endl;

] 70



template<class T>
class SumPowers
{
private:
int power;
public:
SumPowers (int p) :power (p) { }
const T operator() ( const T & total,
const T & value)

{ //1t8 valuellYipoweriRF, MEtotal
T v = value;
for( int 1 = 0;1 < power - 1; ++ i)
v = v * value;
return total + v;




int main ()

{

const int SIZE = 10;
int al[] =(1,2,3,4,5,6,7,8,9,10 };
vector<int> v(al,al+SIZE);
cout << "1) "; PrintInterval (v.begin() ,v.end());
int result = accumulate(v.begin() ,v.end(),b0,SumSquares)
cout << "2) FHFN: " << result << endl;
result =
accumulate (v.begin() ,v.end () ,0, SumPowers<int>(3)) ;
cout << "3) IZHFN: " << result << endl;
result =
accumulate (v.begin() ,v.end () ,0, SumPowers<int>(4)) ;
cout << "4) 4RBF: " << result;
return O;
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int result =
accumulate (v.begin() ,v.end () ,0,SumSquares) ;

syl -

int accumulate (vector<int>::iterator
first,vector<int>::iterator last,
int init,int ( * op) ( int,int))

for ( ; first '= last; ++first)
init = op(init, *first);
return init;
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accumulate (v.begin() ,v.end () ,0, SumPowers<int>(3)) ;
SEfifE :

int accumulate (vector<int>::iterator first,

vector<int>::iterator last,
int init, SumPowers<int> op)

for ( ; first '= last; ++first)
init = op(init, *first);
return init; B

1) 1 23456 78
9 10

2) FHH]: 385

3) IZG#]: 3025

4) 4K858#]. 2533374



STL HBJ<functional> BB THRETFEGNR:
equal to
greater

less ... .

XEARIR AT LA R E RN R &I,
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greater RNEIZRZSIRMR
template<class T>

struct greater : public <T, T, bool> {

bool operator () (const T& x, const T& y) const {

return x > y;

};

binary functionfENX:
template<class Argl, class Arg2, class Result>
struct binary function {

typedef Argl first argument type;

typedef Arg2 second argument type;

typedef Result result type; } 76


FUNCTIO2_binary_function.htm

greater HYMFE

> list BF sorttA4Y, RIEHFHERINENTSHAEIsortRE, BilisthrITEs
& < MEREERITIE FriFHE .

> listABHB— 1 sortEREL:
template <class T2>

void sort(T2 op);
B]LAR opsREEEEA/IN, B op(xy) J9trueRIRAJ9axRLiZHEERITE.
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#include <list>
#include <iostream>
#include <iterator>
using namespace std;
class MyLess {
public:
bool operator() ( const int & cl, const int & c2 )

{
return (cl % 10) < (¢2 % 10);
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int main ()
{ const int SIZE = 5;
int a[SIZE] = {5,21,14,2,3};
list<int> 1lst(a,a+SIZE) ;
1st.sort (MyLess());
ostream iterator<int> output(cout,",");
copy( lst.begin() ,lst.end() ,output); cout << endl;
lst.sort(greater<int>()); //greater<int> ()25

/ [ BHATIEFHER

copy( lst.begin(),lst.end() ,output); cout << endl;

return O;
} i
21,2,3,14,5,

21,14,5,3,2, 79
s



ostream 1terator

copyR{UF

template <class T1l,class T2>
void Copy (Tl s,Tl e, T2 x)

{
for(; s !'= e; ++s,++x)
*x — *s;

}

ostream iterator WIHRE?
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#include <iostream>
#include <iterator>
using namespace std;
class MylLless

{
public:
bool operator() (int al,int a2)
{
if( (al $ 10 ) < (a2%10) )
return true;
else

return false;

}
};
bool MyCompare (int al,int a2)
{

if( (al $ 10 ) < (a2%10) )
return false;
else

return true;

} 83
s



int main ()
{
int a[] = {35,7,13,19,12};
cout << MyMax(a,5,Myless()) << endl;

cout << MyMax (a,5,MyCompare) << endl;
return O;

}
i -

19
12

ERkEHMyMax
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template <class T, class Pred>
T MyMax( T * p, int n, Pred myless)
{

T tmpmax = p[0];

for( int 1 = 1;1i < n;i ++ )

if ( myless (tmpmax,p[i]))
tmpmax = p[i];
return tmpmax;

};
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SIANREXISRIE, sTLHHY X", "N XK

RERA=atISTLRiFEHEIE, #ErLIBENX RN, EE

TR ERopHIER T, LAF=MtiZ2HNHY:

1) x/\Fy
2) op(x,y)IREIE Atrue
3) yXTFx

86




3 SWUJE N EF=E AT
struct 5883

{
bool operator() ( const T & al,const T & a2) {

//&alpiZ{Ea2piE, MiREltrue,
//EBNREfalse,

};

ELENGRE] true, BFE al WIHTE a2 BIE
iB[6] false, BT a1 HIFULMTE a2 BIE

HEFNNSE, FEEEMILER a1,a2 RO true EUER a2,al WR[O true

ElediEea, tbilsortd® runtime error,

Lb3: al,a2 iR[O] false EbER a2,a1 tBIR[E] false, MiZHIRIRH :



