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KEX A

|

set, multiset, map, multimap

> WEBTERBFAD, FtEB@ARNMERNRTERNE, EHRERR,
> RTSEREERIREYN, RS RUREREL:

find: BHETRAME BTTENTFyHly/ N R R RIZED 184
lower_bound : BEHRENTR

upper_bound : EHREN LR

equal_range : [ERN&EHK EFFITR

count TFEEFTEMERITE N INTFyRly/ N X RIS A BRI IR 91E5E)
insert: ALUEAN— 1 ITEE—1MX[E




FEZHFIH:  pair =R
template<class T1, class T2>
struct pair

{
typedef _T1 first_type;
typedef _T2 second_type;

_T1 first;

_T2 second,; : Ao B B <

pair(): first(), second() { } mapy/multimapges ISR
pair(const_T1& _a, const_T2& __b) pair=hRSRHINIS, BiRfirsthy

. first(__a), second(__b) {} EIARHE

template<class _U1, class _U2> _ e s S —

pair(const pair<_U1, _U2>& _ p) B =TSR ETH:

: first first), second .second pair<int,int>
PArsh P ax p(pair<double,double>(5.5,4.6));

// p.first = 5, p.second = 4 )




multiset

template<class Key, class Pred = less<Key>,
class A = allocator<Key> >

class multiset{ ...... b
> PredZ8BIRYZERE 7 multiset FHITTER, "—HE—1MN BEAENXAY.

multisetiz{THFEF, R TITEREX YRIANIMEGE, BUEZER—1 Pred3EEIRY
ZE, BREAN op,AFRIET0p(x,y) IREHEItrue, W xtby/),

PredfYRE LB R less<Key>,




multiset

template<class Key, class Pred = less<Key>,

class A = allocator<Key> >

class multiset{ ...... b
> PredZ8BIRYZERE 7 multiset FHITTER, "—HE—1MN BEAENXAY.

>

multisetiz{TIIFEF, RN TTEREXYRIANIEE, TUERER— Predz=2ELHY
T2, BEN op.&FETNop(x,y) IREIE Atrue, T xELy/)\,
PredfYTREIEELR less<Key>,

less TRIRAVEN. :

template<class T>

struct less : public binary_function<T, T, bool>

{ bool operator()(const T& x, const T& y) { return x <y ; } const; },

INesstERZTE < RKEEBRA/NE




multiset B % 53 5 &

iterator find(const T & val);

ERsEPEXEvalITR, REHEERES. WRHAZ], &Elend().
iterator insert(const T & val); 1ZvaliE AEIBzEPHREIEIEE.
void insert( iterator first,iterator last); & X|al[first,last)fEA D25,

int count(const T & val);  FitEZ /D o=l EFvalfEE.

iterator lower bound(const T & val);

BER—IMNEARINE it (F15[begin(),it) PETERITTEEBLL val /),

iterator upper_bound(const T & val);

BT ER/NINE it E5(itend() FRAERITTERERLL val X,




multiset A% 51 &8 3

pair<iterator,iterator> equal range(const T & val);
EfY=k15lower_boundfJupper_bound,

iterator erase(iterator it);
MiRittEERYTER, IREIEGHERITTEANEES(Visual studio 2010 E40LE, BE7E
C++infEfIDev C++5h, IREEARRIXEE).

10




multiset g x

#include <set>
using namespace std,;
classA{ };
int main() {
multiset<A> a;
a.insert( A()); //error

11



multiset g £

#include <set>

using namespace std,;

classA{ };

int main() { o
multiset<A> a; multiset <A> a;
a.insert( A()); //error MENT

} multiset<A, less<A>> a;

HEATTERRY, multisetSREHIBAITTRIE,
BRI, BT lesstRIRER < BT
AR, RirLAIXEREK A RIRISREER < X
%, BESHEHT <

12




multiset B9 &7~ Hl

#include <iostream>
#include <set> //{ii FimultisetZi & 1 0 A4
using namespace std;

template <class T>
void Print(T first, T last)
{ for(first = last ; ++first) cout << * first << " ",
cout << endl;
}
classA {
private:
Int n;
public:
A(intn_){n=n_}
friend bool operator< ( const A& al, constA&a2) {returnal.n<a2.n;}
friend ostream & operator<< ( ostream & 0, constA & a2) {o<<a2.n; returno;}
friend class MyLess;

3 13



struct MyLess {
bool operator()( const A & al, const A & a2)
HHEA T HEE RN
{ return (al.n % 10) < (a2.n % 10); }
I3
typedef multiset<A> MSET1; //IMSETL/] "<"thi K/
typedef multiset<A,MyLess> MSET2; //MSET2/] MyLess::operator() kb4 K/
int main()
{
const int SIZE = 6;
A a[SIZE] ={4,22,19,8,33,40 };
MSET1 m1;
ml.insert(a,a+SIZE);
m1l.insert(22);
cout << "1) " << ml.count(22) << endl; /i 1) 2
cout << "2) "; Print(m1.begin(),m1.end()); //4it 2)4 819 22 22 33 40

14



[Imljcz: 481922223340
MSET1::iterator pp = ml.find(19);
if( pp != ml.end() ) /251N FLE T

cout << "found" << end];

AT AT, Farth found
cout << "3) "; cout << * ml.lower bound(22) <<","

<<* ml.upper bound(22)<< endl;
Il 3) 22,33
pp = ml.erase(ml.lower bound(22),ml.upper bound(22));
/lppfi A T = I N — TR
cout << "4) ": Print(m1.begin(),m1.end()); /4t 4) 4 8 19 33 40
cout << "5) "; cout << * pp << endl; Il 5) 33
MSET2 m2; /I m2 B K)Ic &= Fn B ML EN /N 2K HE
m2.insert(a,a+SIZE);
cout << "6) "; Print(m2.begin(),m2.end()); /4t 6) 40 22 334 8 19
return O;
15



[Imlycz: 48192222 3340
MSET1::iterator pp = m1.find(19);
if( pp = ml.end() ) /&1y Sk 9K 2]

cout << "found" << endl;

IIAAT 23T, Ht found
cout << "3) "; cout << * ml.lower bound(22) <<","

<<* ml.upper bound(22)<< endl;

Il 3) 22,33
pp = ml.erase(ml.lower bound(22),ml.upper bound(22));
llppte R R A N — P IoE
cout << "4) "; Print(m1.begin(),m1.end()); /4t 4) 4 8 19 33 40
cout << "5) "; cout << * pp << end!; Il 5) 33
MSET2 m2; /I m2H e R % i EN /N 2K HE
m2.insert(a,a+SIZE);
cout << "6) "; Print(m2.begin(),m2.end()); /%t 6) 40 22 3348 19

return O; .
iterator lower bound(const T & val);

EFR—MRARNE it (#15[begin().it) FETERITTEREBLL val /)\,



At
)
Cr
CC

2) 4 8 19 22 22 33 40
3) 22,33

4) 4 8 19 33 40

5) 33

6) 40 22 33 4 8 19

17
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set

template<class Key, class Pred = less<Key>,

class A = allocator<Key> >

classset{...}

fB\setr

A5

4

SHTTERET, PESHERA.

19




setfVinsertp R EREVREIEE:

BN TTRAGE 2

BN TTRE TR
S EREIE

A EERR



SetH 5£ 7,|_T1§IJ

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

intmain() {
typedef set<int>::iterator IT;
inta[5]={3,4,6,1,2};

set<int> st(a,a+5); //stll 12346 iﬁﬁ_ﬁj?ﬂk

pair< IT,bool> result; S inserted
result = st.insert(5); // sth 123456 5 already exists
if( result.second ) /4 A\ A U 4 S B 9 N TG 2R 4,5

cout << * result.first <<"inserted" << endl; /%t 5 inserted
if( st.insert(5).second ) cout << * result.first << endl;
else
cout << * result.first << " already exists" << end|; /it 5 already exists
pair<IT,IT> bounds = st.equal_range(4);
cout << * bounds.first << "," << * bounds.second ;  //fitl: 4.5
return O;

t 21
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FEZHFIH:  pair =R
template<class T1, class T2>
struct pair

{
typedef _T1 first_type;
typedef _T2 second_type;

_T1 first;

_T2 second, . ‘ .
pair(): first(), second() {} ma p{ multlma pi}i&%ﬁ’ﬂ%ﬁgpalr
pair(const _T1& _a, const_T2& _b) TEhRERRINT SR, Bgfirst A/ NEIKHE
: first(__a), second(__b) {} FF

template<class _U1, class _U2> _ s e

pair(const pair<_U1, _U2>& _ p) B=MEEREAETG:

: first first), second .second pair<int,int>
sy P ax p(pair<double,double>(5.5,4.6));

// p.first = 5, p.second = 4

e \J




multimap

template<class Key, class T, class Pred = less<Key>,
class A = allocator<T> >

class multimap {

typedef pair<const Key, T> value_type;

b IIKey AR B F Y

> multimap®A9cER <XKEFE>HRL, B ITRE— I pairXds, KiE=F
MEfirstik AT =, HEHEKey

> multimap PRIFZS N ITTRAIKETFTERE, JTRIZE irstiRTEMNNEIK
HEPl, SREBITH less<Key> BXREFH "IN XRE&. 2




multimap =45l

#include <iostream>

#include <map>

using namespace std;

int main() {
typedef multimap<int,double,less<int> > mmid,;
mmid pairs;
cout << "1) " << pairs.count(15) << endl;
pairs.insert(mmid::value_type(15,2.7));//typedef pair<const Key, T> value_type;
pairs.insert(mmid::value_type(15,99.3));

Ay
cout << “2) ” << pairs.count(15) << endl; //3K T T AL 0 2 4L jﬁ; .
pairs.insert(mmid::value_type(30,111.11)); 2) 2
pairs.insert(mmid::value_type(10,22.22)); o5



pairs.insert(mmid::value_type(25,33.333));

pairs.insert(mmid::value_type(20,9.3));

for( mmid::const_iterator i = pairs.begin();
| 1= pairs.end() ;i ++)

cout << "(" << i->first << "" << i->second <<")"<<"";

i

1) 0

2) 2
(10,22.22),(15,2.7),(15,99.3),(20,9.3),(25,33.333),(30,111.11)

26



multimap {5l &

— PN FENGTRANEIRS,
LTSI

Add name id score
Query score

name2 NFHIE, PEIKEER, ARFEHR. dERNEN, RFES
. SCOreZNEH, Xp. FSASEE, pHIIUREAAIEEES,

P A EHI., F—MEARTERNI—MFEREE, AEIXAa
AN, BUC FZERER, diloE. FMEARTRESS, ELIXFHEAN
, EHEBICRP o Escore(fHNEEDIXGENER. FSMDE. Ul
RESNFEHRESY, HadFSERHIITFENER. WREAE
e FFE, Nt "Nobody” 27




B NAE -

Add Jack 12 78
Query 78

Query 81

Add Percy 9 81
Add Marry 8 81
Query 82

Add Tom 11 79
Query 80

Query 81

fan HH SR AR

Nobody

Jack 12 78

Percy 9 81

Tom 11 79

Tom 11 79 8
s



#include <iostream>

#include <map> //ff Fmultimap & 256, 2 Sk SO
#include <string>

using namespace std;

class CStudent

{
public:
struct Clnfo //ZS 1) A i) PLE X
{
int id;
string name;
3
int score;
Clnfo info: /274 11 HoAih {5 5
%

typedef multimap<int, CStudent::Cinfo> MAP_STD;

29



int main() {
MAP_STD mp;
CStudent st;
string cmd;
while( cin >>cmd ) {
if( cmd =="Add") {
cin >> st.info.name >> st.info.id >> st.score ;
mp.insert(MAP_STD::value type(st.score,st.info ));

}

else if( cmd == "Query" ¥
int score;
cin >> score;

MAP_STD::iterator p = mp.lower_bound (score);
if( p!= mp.begin()) {

P,
score = p->first; // L1275 1) 73 B 1P 55 = 70

MAP_STD::iterator maxp = p;
int maxld = p->second.id; 30



int main() {
MAP_STD mp;
CStudent st;
string cmd;
while( cin >>cmd ) {
if( cmd =="Add") {
cin >> st.info.name >> st.info.id >> st.score ;
mp.insert(MAP_STD::value type(st.score,st.info ));

}
else if( cmd == "Query" ){
int score;
cin >> score;
MAP_STD::iterator p = mp.lower _bound (score);
iterator lower_bound If( p!= mp.begin()) {
(const T & val); --P;
BR—IMARINE it (515 score = p->first; // L 275 1) 7 Z AR 1) 52 15 77
[begin().it) FAFBTTE=RYfirst MAP_STD::iterator maxp = p;
&BLE val /) int maxld = p->second.id; 31



for(; p !'= mp.begin() && p->first ==
score; --p) {
1135 )73 I A & fllscore tl 25 1) 24 A
if( p->second.id > maxlid ) {
maxp = p,
maxld = p->second.id ;
}
}
if( p->first == score) {
MR ETRES 2 KDY p == mp.begin()
/I T2k, Mipdia A o R is AL PR
if( p->second.id > maxid ) {
maxp = p;
maxld = p->second.id ;

32



cout << maxp->second.name <<
" % << maxp->second.id <<
<< maxp->first << endl;

}

else
/Nower_bound )45 B mt /2 begin, 1B % A5 L 2 i 70 B
cout << "Nobody" << end|
}

}

return O;

33



cout << maxp->second.name <<
"% << maxp->second.id << " "
<< maxp->first << endl;

}

else
/Nower_bound )45 R 5t 2 begin, 15 BB 4381 L 25 1 7 B
cout << "Nobody" << end];
}

}

return O;

}

mp.insert(MAP_STD::value type(st.score,st.info ));
/Imp.insert(make_pair(st.score,st.info )); 1] DA

34



map

template<class Key, class T, class Pred = less<Key>,
class A = allocator<T> >
class map {

typedef pair<const Key, T> ;

%

> map FRITTERERE pairfE@iziiIR, KEF(firstikREE)SAEHRE, TR
RABRREFNNEIRHY, RGBSR T less<Key> Bl “<" BN "/
T

35



MAP_multimapCCvalue_type.htm

mapHY[ ]k 51 R 2K

A pairsamaptRhrERI3TER,
pairs[key]

IRENSFREFETFkeyIT = E(second L RETE) HBIA. &H8EXE
FhkeylIitR, NEEpairsEBIEN—PKEFEAkeydIcER, HERLS
MEREIR, FREIEERSIR.

36




mapHY[ ]k 51 R 2K

A pairsamaptRhrERI3TER,
pairs[key]

IREX T EFETF keyITT =B (second R E) KB, E8ExEE
FhkeylIitR, NEEpairsEBIEN—PKEFEAkeydIcER, HERLS
BRI, FHRBIE(ERS| .

an:

map<int,double> pairs;

Ul

pairs[50] = 5; R{EKpairsthXEFI50007TE, FEEEZMS.

ERNFECETETS0MNTE, MBALTTE, FHEEThs.




map 7l

#include <iostream>

#include <map>

using namespace std;

template <class Key,class Value>

ostream & operator <<( ostream & o, const pair<Key,Value> & p)

{

0 << "(" << pfirst <<"" << psecond <<")"

return o;

38



Int main() {
typedef map<int, double,less<int> > mmid;
mmid pairs;
cout << "1) " << pairs.count(15) << endl;
pairs.insert(mmid::value_type(15,2.7));
pairs.insert(make_pair(15,99.3)); //make_pair 4 il—">pairtf %
)"

cout << "2) " << pairs.count(15) << endl;
pairs.insert(mmid::value_type(20,9.3));
A
mmid::iterator i; A
cout << "3) " 10
for(i = pairs.begin(); i '= pairs.end();i ++ ) 2) 1
cout << *i <<% 3) (15,2.7),(20,9.3),

cout << endl;
39
s



cout << "4) "
int n = pairs[40];//an %A KT HA08 u R, WA —1
for(i = pairs.begin(); i != pairs.end();i ++ )

cout << *j << "%

cout << endl;

cout << "5)"; I
pairs[15] = 6.28; /ALK HEF A ISR (T K628 0
for(i = pairs.begin(); i != pairs.end();i ++) 2
. . 3) (15,2.7),(20,9.3),
cout << *| << 7,7
4) (15,2.7),(20,9.3),(40,0),
} 5) (15,6.28),(20,9.3),(40,0),

40
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stack
> stack 2EHFTHIEGES, ReeidAN, MER, HEIEIRAYTTER.
> AJH vector, list, deque3ksLIl, REEHR F, FHdequesLIL,
A vectorfldequestil, LURlistSEINMRELT .
template<class T, class Cont = deque<T> >

class stack {

};
stack ERJLAHITLATRE:
push EATTR
pop ST
top R [EIFETTTE=RIS | 43




gueue
>  Flstack EAZE, BJLAA listFldequesLHl, #RE1E/M FAdequesLIf,

template<class T, class Cont = deque<T> >

class queue {

};
> At Bpush, pop, topREL,
(BEEpushREERE; pop, topREEL, seiftscH.,

> A backpkREEEATLUREINEITERIS A
44




priority_queue
> template <class T, class Container = vector<T>,
class Compare = less<T> >

class priority queue;

> #01 queuezs{l, AILAFvectorfldequestill, BRAEER FHE
vectorsCIj,

> priority_queue BEFRMERIFRALIL, RIERARITRESR
{ia—ﬁum] EIJ#L opE{ERT, MIBRAIEHRARITTER, HiTtop
BT, IRENERATTENRESIA. BARTEREIVKRESEZ

Iess<T>

45




priority _queue

> push, pop BHEIEZY

> top(RIEIEZREO(1)

EO(logn)

46



priority _queue

#include <queue>
#include <iostream>
using namespace std;
int main ()
{
priority queue<double> pql;
pgl.push(3.2); pgl.push(9.8); pgl.push(9.8); pgl.push(5.4);
while( 'pgl.empty() ) {
cout << pgl.top() << " ";
Pql.pop () ;
} //LkMHE%H 9.8 9.8 5.4 3.2

47




cout << endl;
priority queue<double,vector<double>,greater<double> > pqg2;

pg2.push(3.2); pg2.push(9.8); pg2.push(9.8); pg2.push(5.4);

while( 'pg2.empty () ) {
cout << pg2.top() << " ";

P92 .pop () ;
}
// LHE#BE 3.2 5.4 9.8 9.8
return 0;

48




B BRIt ETH

stack,queue,priority queue &8

empty() R REF BT ISR EERT AT
size() B R EREORBEE S ITTR

49
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Ve 7 Sl S
~

/

REZEFZHNREZHBEERNERAN, HF—ER "==" #li&f
E%Ezﬁﬁ-cr, ,,Z . <" ;Etlﬁiﬁj(d\ ﬁ'ﬁjj_/\miZIK7 L_I;E_
PNEEBISZEL "Pred” L)\&m 22 "Pred op” 1ZhRAEITER
XU “op(xy)” BUIR nExEtureiE%false, XFAMNESR "&F
F' y, SEXEE N y. TENER I HRAEY

mm _element:

B Y|

iterate min_element(iterate first,iterate last);
iterate min_element(iterate first,iterate last, Pred op);

52




AN TZFHNEE
WRE EASENE A ERNSSRENISR, ERTFIESs. ©
(IIRVATRIEZEEE 20 (n)AY,

min

KM IIRFBUMY(TBENX LR ES)
max

KM IIRABARI(FTBEENX LR ES)
min_element

KX [EFRIR/IME(R BENX ERES)
KX [EFRISRKER BENX HRES)

for each

XJXBF I TR AV T E

53




P RFINEE

count

T EXEFETEERNTETEL

count if

Fr%é X [B) P S AP HITTER 1Y
in

EXEFERSFTEERTTER

find if

EXEFEFRFEEREGRITER

find end

EXEFERS—

find first of

EXEPEFRE—ITHAES—

=)

X |B]5

X [Bf5—/ RN E (R BENX RER)

AHITTER (ATEENMEER

o4




PN EFHIE R
adjacent find

S—IRBILEER MBS TEIUE (T EEN ELERES)

=

S5

X [B]AR3

search

£

X |8]F

B BS— 1 XIE)5

search n

=

X |8]F

PEHS

equal

FUBF X

mismatch

BRI

S—X BRI E (R BENX LERER)

S—IXEIF
X [BRGHESF (AT BENX LERER)
X[EHITTER, R

AT BEN RS

TEERNEZEN TR BENX HLEER)

a|SB—IR K EABFRIR N TTRAIALE(

S




P RFINEE

lexicographical compare

IEFEFRLC IR R X BRI A /NA]

=€ X R ER)

56



for_each

template<class Inlt, class Fun>

Fun for_each(Inlt first, Inlt last, Fun f);

> Xq[first,last)F

B TTE e AT f(e) , 3K f(e) A gediiRe.

o/



count:

template<class Inlt, class T>

size_t count(Inlt first, Inlt last, const T& val);
> 1H&Efirst last) PEFvalfITTEITEL

count_If
template<class Inlt, class Pred>

size_t count_if(Inlt first, Inlt last, Pred pr);
> 1&lfirst last) FFRFGSpr(e) == true BYTTE eI 2

58




min_element:

template<class Fwdlt>

Fwdlt min_element(Fwdlt first, Fwdlt last);

> IR[El[first last) PR/ INTERANAER L "< MELCEEE,
s/AMEIRETTRILE/N, MAREHRINARITRER
X|J9BD{Eal= b, a<b Flb<afgRIBEERAAKIL
max_element:

template<class Fwdlt>
Fwdlt max_element(Fwdlt first, Fwdlt last);

> 1R[A][first last) FERATCR (BANTFHUEMITR, BEANER ﬂﬂT
ﬂrc%%lw\- B) AnEREs LA < "EELERES,




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

class A { ﬁﬁﬂj:
public: int n; < called,al=5 a2=3
A(int i):n(1) { } < called,al=7 a2=3
}i;ol operator<( const A & al, const A & a2) { < called,al=2 a2=3
cout << "< called,al=" < called,al=1 a2=3
<< al.n << " a2=" << a2.n << endl; 3
if( al.n == 3 && a2.n == 7) < called,al=3 a2=5
return true; < Called,a1:3 az2=7
return false; < called,al=7 a2=2
} < called,al=7 a2=1
int main () { 7
A aa[] = { 3,5,7,2,1};
cout << min element (aa,aa+5)->n << endl;
cout << max element (aa,aa+5)->n << endl;
return O;
: 60



find
template<class Inlt, class T>

Inlt find(Inlt first, Inlt last, const T& val);
> R[E|X|8] [firstlast) FENEES | [F15 *i == val

find_if
template<class Inlt, class Pred>

Inlt find_if(Inlt first, Inlt last, Pred pr);
> IR[EIX[E] [first,last) FAENE ST i, 515 pr(*i) == true
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TEFEA

IR FAAMEBURXBE B iR

for each

XX BTN TTEEMEER MR

copy

SHl— 1 XiEElE4b

copy backward
SHl—1X[ERBE, BER
transform

F— M XERNTEZEEE LR —

XBIEMN

EETIL-EBEN

X |[H]

X[ETERAVE. ERIZSHEIAR
X[8], AALLERBT RS0,
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TEEE

swap ranges
RN XBINA
fill

IR MEEFXE]
fill n

generate

IR NRIERYESRIEST
generate n

IR MRIENERE R

replace

X |[H]

X |8]H

JH/MER X E PN TR

BINN TR

FXIEFRIEMESRAZ—ME
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TEFEA

replace if

FX AP EMFRHES RIS —ME

replace copy
1;;—4\ X [ElFE W BB —

replace copy if
F— 1 XEFENEIZ—

FEEE X

X&), FENEENMERRNFERD

X8, #EUNRHFERERFFIETRA
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transform
template<class Inlt, class Outlt, class Unop>

Outlt transform(Inlt first, Inlt last, Outlt x, Unop uop);
> X[first last) PRIE ECES |

AT uop( * 1) ; FRIBEEEERMORIINM x FERRURES S,

3K uop( * 1) AMEHE * | BB,
> ARREHEZEMNMENES, BD x + (last-first)
x B LAFN firstfBZE,
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#include <vector>
#include <iostream>
#include <numeric>
#include <list>
#include <algorithm>
#include <iterator>
using namespace std;
class CLessThen9 ({
public:
bool operator() ( int n) { return n < 9; }
};
void outputSquare (int value ) { cout << wvalue * value << " "; }

int calculateCube (int value) { return value * value * value; }

66
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main() {
const int SIZE = 10;
int al[] =( 1,2,3,4,5,6,7,8,9,10};

int a2[] = { 100,2,8,1,50,3,8,9,10,2 };

vector<int> v (al,al+SIZE) ;

ostream iterator<int> output(cout," ");

random shuffle(v.begin() ,v.end())
cout << endl << "1) ";

copy( v.begin () ,v.end() ,output) ;
copy ( a2,a2+SIZE,v.begin()) ;

cout << endl << "2) ";

cout << count(v.begin() ,v.end(),8);
cout << endl << "3) ";

cout << count if(v.begin(),v.end() ,CLessThen9());

B :
1)54137891062
2) 2

3) 6

I11) ZELEHIHT
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cout
cout
cout
cout
cout
cout
cout

<<
<<
<<
<<
<<
<<
<<

endl << "4) ";

* (min_element(v.begin() ,v.end()));
endl << "5) ";

* (max element(v.begin(),v.end()));
endl << "6) ";

accumulate (v.begin() ,v.end () ,0) ;//3KF
endl << "7) ";

for each(v.begin() ,v.end() ,outputSquare) ;
vector<int> cubes (SIZE) ;

transform(al,al+SIZE, cubes.begin() ,calculateCube) ;
cout << endl << "8) ";

copy ( cubes.begin () ,cubes.end() ,output) ;

T
4)1

5)100
6)193

7)10000 4 64 1 2500 9 64 81 100 4

8)1 8 27 64 125 216 343 512 729 1000 63
s



FREA

MR ESMR— TS EARL TR, XERMRAY
“HHIBR" A (FR=EENTTERLD, ,\__1"|51_5F£
2 5 )5)? UlZ%)EZﬂﬂJB%E’JTE%Eﬁ&iU? =
_FE’JTG%MH:EHU%% HORFIBET (N F E%{Eﬁl %2’7
=, *J"'?'EEEI’JWEW T)B%Exas =+, BN AEERE
TR TEREL, BfE, IREHIE |‘EI’J’\W¥ YV
HFERAVEAZ., 3$§/£7f MNAEFRTFREXES =S,




FREA

remove

g X B EFEFENMERNTTE

remove if

X

X

PRI [B) i B TP SR HYTTR

remove copy if
HPRXBEEARFHITER, RE TN BENXIRES)
unique_copy

remove_copy

8, ETFEMENTTEAEN
EUNXEZE B —
ENXBEZRIB— X8, EEBEFENTR, RENE—2IBHR

EUNXEREs—r

_ B, fERMEENTTERENR
unique
18] (ATEENXLIRESR)

X
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unique

template<class Fwdlt>
Fwdlt unique(Fwdlt first, Fwdlt last);

B ARE&Es

F == [VIREDRF

template<class Fwdlt, class Pred>
Fwdlt unique(Fwdlt first, Fwdlt last, Pred pr);

FA pr tEIRREH

> X
> 1R

A

BER %ﬁa%, IEETTERPRISHY

X B&E—1

A—/N\

first last) XPNFFEEEERNTTR, REBE TS

| "o

TCEMNSHE
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int main()

{

int a[5] ={( 1,2,3,2,5};

int b[6é] = { 1,2,3,2,5,6};

ostream iterator<int> oit(cout,",");

int * p = remove(a,a+5,2);

cout << "1) "; copy(a,at+5,0it); cout << endl;
//%id 1) 1,3,5,2,5,

cout << "2) " << p - a << endl; //HH 2) 3
vector<int> v (b,b+6) ;

remove (v.begin () ,v.end() ,2);

cout << "3) ";copy(v.begin(),v.end(),o0it) ;cout << endl;
//%4 3) 1,3,5,6,5,6,

cout << "4) "; cout << v.size() << endl;

/ /v EIRBERY il 4) 6

return 0;
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QF%&

MR

7—|-I£4\L

reverse

X BIEIRF
reverse copy

B— 1 XEEREHERE NI B —
1TIRINERS

rotate
5 X |a)i

X8, iR

X [B)ANEE

FrERlT, (BERAMEETTENE. BfF
I RERER. WEREREREARO(N)AY,

/3




THFEE
rotate copy
RBXEL S REEIE A TIe RIS RE N RS — 1 XA,
IRX B ANEE

next permutation

RXERAT— M (ATBENXLEES)

prev permutation

XA A E— M (AT BENXELEES)

random shuffle

fEr ¥ JELX BT RN

partition

JE X BNHERTFHNTTEZRRE, NRExEErI%E
I=]iE]]
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2153
>

FEE

stable patition

X[BRHERTFEHITTERERE, NRBIZFHEE

it

V215N
>

jaE. MENXEEDITE, 7RE1RERNT

random_shuffle :

template<class Ranlt>

void random_shuffle(Ranlt first, Ranlt

>

ast);

BEHFTAEL[first last) FRYITER, &

1 Z BRI R RBH L2 £

srand(unsigned(time(NULL)));

[[Hinclude <ctime>

=RFAS

ITRERENLIRIRIR AR,
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reverse

template<class Bidlt>

void reverse(Bidlt first, Bidlt last);

BNfEIX (8] [first, last)
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next_permutation

template<class Inlt>

bool next_permutaion (Init first,Init last);

K T—1HS

[



#include <iostream>
#include <algorithm>
#include <string>

using namespace std; el
int main () 312
{ 321
string str = "231"; e
char szStr[] = "324"; 342
while (next permutation(str.begin(), str.end())) 423
{ 432
cout << str << endl; R
} 132
cout << "****" << endl; 213
while (next permutation(szStr,szStr + 3)) 231
{ 312
cout << szStr << endl; 321

}

/8



sort(str.begin() ,str.end()) ;
cout << "***x*" <L endl;
while (next permutation(str.begin(), str.end()))

{
cout << str << endl;

}

return O;

Lzl
312
321
*kk*k
342
423
432
*kk*k
132
213
231
312
321

79



#include <iostream>
#include <algorithm>
#include <string>
#include <list>
#include <iterator>
using namespace std;
int main()

{

AN .
int a[] = { 8,7,10 }; ?”53'7
list<int> 1ls(a , a + 3); 1078
while( next permutation(ls.begin(),ls.end())) 108 7
{

list<int>::iterator 1i;
for( i = 1ls.begin();i '= ls.end(); ++i)

cout < * 1 <« " ",
cout << endl;



HEF &

HEFEZLRENEFEEZEREES, —#E0(nxlog(n)),

1;EF‘%‘%%—E‘%%BEWE|‘Eﬂi%ﬁ%§ﬂ’ﬂﬁ%, AMAERT XS =R
list,

sort

BXEMNNEIKHR (AT BE X ELEES).

stable sort

RBXENNIKAE, FHRSFESTEENENNRFEIBEN
FUAR=R).

partial_sort

X EEBDAE, BRSNS TR (I BE X ELRER).
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HEF &

partial_sort_copy

112%[@%%4\7_5%5’9}1FF‘%‘%%}%JQ%EU%U%O RXEARZ(ATEENXEY
RER)o

nth_element

NXEEBDHE, EEFEVNITTE (NNOFRE) #ifi, mEE
NYEMEERIE, e XHEMEERE(FTBEENXLEES).

make heap

EXIERA— "H" (FIBENXKER),
push_heap

FrEIMA— 2 "t XE(EIEENERES).
pop_heap

M XEMRETGTR (A BENX ELRER).
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HEF B

sort heap
4 — > " XIEHTHEE, HfEFERE, XA
%E’J FXIE, ABE "H" TEIBENXHR

a%)

83




sort RUEHERF

template<class Ranlt>

void sort(Ranlt first, Ranlt last);

tem

VOIQ

foT

11X/

A FHERR. AR GESMNELLYEERT, TE x < y 2/ Ftrue

nlate<class Ranlt, class Pred>

sort(Ranlt first, Ranlt last, Pred pr);
FHEFR. Flx 2B MEbysErl, #E prixy) /& Htrue
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#include <iostream>

#include <algorithm>

using namespace std;

class MyLess {

public:
bool operator () ( int nl,int n2) {

return (n1 % 10) < ( n2 % 10);

}

};

int main() {

int a[] = { 14,2,9,111,78 }; MK/ NHERE,
sort(a,a + 5,MyLess()) ; ARy bEHE
int 1; ﬁ%ﬂj:

for( 1 =0;1 < 5;i ++)

cout << af[i] << " ";
cout << endl; 111214789
sort(a,a+5,greater<int>()) ; 111781492
for( 1 =0;1 < 5;i ++4)

cout << a[i] <<« " ";




> sort SLPR ERREHER, BHEIEZRE O(n*log(n));

SEMRERM. EESEMNER T, MEERIsIEREE,

> WMRBLRULE "SIAER T BOERE, FBARLAUER
stable sort,

}S;t_able_sort SLhRr ERIAFHE, BRERRIFES TR ZIERIER
Foo

AEEBFHETENERT, E24E 9 n*log(n), BUNEFHEI n*
log(n) * log(n),
stable sort FH;%EF] sortf8[=].,

> HEFEZEKEEIFEUECEERISZE:F, Arlllist ANgeERRAEREIZ,
H(Elist::sort, 36




EEIMA B EAMHER A
partial_sort : 8B HFRF, EE A1 n MITERREBEIA,

nth_element : HEfF, BRI nMTEHAL, FHRIEEESEN
NITE/NITTREESE n MNTRZBIRIA,

partition: HEEITERF, EAFERENRITTRERIERIE
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gjﬁaﬁj 143
LA NBIN R AL AT REKSES

find, sort, bmary_search lower bound,

QO

2
3
4




HERFF
H: —MTXR, RATREEEHEINE, ZXXRPMHET

RIFPTREENBFTRTRIE

& o EHE?

nMdR A, HAr M RIS PN (Ko, Ky, Koy -ony Kb 5 BA TR RRMALE,
MIFRIZIC S P R Bl — N HE
K=Ky, B k2Ky,0, FiHI=0, 1, ...,

® B, R RSB AR R HE
96 832738119
yrpdfbkac

& HEHFTPI A RENE, Wmake_heapsE, 7% EEEMLUT R IEACH B HE
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make heap BREIRR
template<class Ranlt>

void make_heap(Ranlt first, Ranlt last);

R IXI8] [first last) B — 1, A < {EELEES

template<class Ranlt, class Pred>
void make_heap(Ranlt first, Ranlt last, Pred pr);
REEXIE] [firstlast) fa— 1, FH pr {FEUEES
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push_heap ERZIRR
template<class Ranlt>
void push_heap(Ranlt first, Ranlt last);

template<class Ranlt, class Pred>
void push_heap(Ranlt first, Ranlt last, Pred pr);

> fElfirst last-NELRHRIBR T, 1%EiARER first last) 3
i& H_..“Ej&/ \JXO(log( ))

> FELRHENSESEPRANINTER, BILAESIX push_back —
NoERLE, BER push_heap&EIE, o1




pop_heap ERZEUREIR
VPR ARITER

template<class Ranlt>

void pop_heap(Ranlt first, Ranlt last);

template<class Ranlt, class Pred>

void pop_heap(Ranlt first, Ranlt last, Pred pr);
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> RBHEFHSRAITR, R

JR * (last =1 )#FZZBIE

TR,

H

] * first , 753

ast -1 \[&,

EMuEg, #

2]

FKJR [first last) L2 HE,

> S44YE O(log(n))

> 19.11.1.cpp HEFEE LA

5 [first,last —1)
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BFXEEE
BFXESEEEXMEENXEZEERNNE UjCHIE!l?F'EI’J
BEEMYILEEN SN, LA ERXBIEEZAEE -.-9&
Bxs =8 list,

binary_search

FlFXEPERE SR ITE.

Includes

FlfrRE— T XEFHNE TR, BES—TXEF,
lower _bound

B sE— T NINTREERTRRINE.
upper_bound

B HE— T AT REERNTERNE.

94




BFXEEA

equal_range

[EEJ3kEXlower _boundFJupper_bound,
merge
EHRNTEFXERIE=AKXE,
set_union

BB FXErAENEE=1KXE
set_intersection
BN B FXERRENEE =1 X
set_difference
BFRNEFXENEENEE=1XE
set_symmetric_difference

ST B FXERXNFRERZ NEIE=1XE
inplace_merge

SR MESHIE FXEREEHA— I EFXIE

AN

AN

AN

A4

A4

95




binary_search {T¥&, EXkBFeCLAFREFBIIARIENRSE, R

a2 5 KE!

template<class Fwdlt, class T>

bool binary_search(Fwdlt first, Fwdlt last, const T& val);
FENXRA, EEBRAATTERXyY KANE, B x <y

template<class Fwdlt, class T, class Pred>

bool binary_search(Fwdlt first, Fwdlt last, const T& val, Pred pr);
LEXAMNMEER, HREANTTRYy AN, & prixy) Atrue, REASINTy
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#include <vector>
#include <bitset>
#include <iostream>
#include <numeric>
#include <list>
#include <algorithm>
using namespace std;
bool GreaterlO (int n)
{

return n > 10;
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int main|() { B -
const int SIZE = 10;
int al[] = { 2,8,1,50,3,100,8,9,10,2 };
vector<int> v(al,al+SIZE) ;

1) 8
2) 3

ostream iterator<int> output(cout," ");
vector<int>::iterator location;
location = find(v.begin() ,v.end(),10);
if( location '= v.end()) {

cout << endl << "1) " << location - v.begin();
}
location = find if( v.begin() ,v.end() , GreaterlO);
if( location '= v.end())

cout << endl << "2) " << location - v.begin();
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sort(v.begin () ,v.end()) ;
if( binary search(v.begin(),v.end(),9)) {
cout << endl << "3) " << "9 found";

i ua

1) 8

2) 3

3) 9 found
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lower _bound,uper_bound, equal_range

lower _bound:

template<class Fwdlt, class T>

Fwdlt lower_bound(Fwdlt first, Fwdlt last, const T& val);

3K ([first last) 28 FRY,

FRTERY

B [first last) Y, B ARV E Fwdlt {15 [first, Fwdlt) E
JCERAPLL val /)
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upper_bound

template<class Fwdlt, class T>

Fwdlt upper_bound(Fwdlt first, Fwdlt last, const T& val);

K [first last) 2B FaY,

FRTERY

Bk [first last) PRy, B/ NUAIE Fwdlt (15 [Fwdlt last) B
TC=&PEL val X
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equal_range
template<class Fwdlt, class T>

pair<Fwdlt, FwdIt> equal_range(Fwdlt first, Fwdlt last, const T& val);

E3K[first last) 2B FHY,
IREHER—pair, RiL3 p, W:
[first,p.first) FAEYTTZREREL val )\
[p.second last) FRIFFB TTEREBLL val X

p.first FiElower_boundfyZ55R

p.last HiZ upper_boundRYZER 102




merge
template<class Inlt1, class Inlt2, class Outlt>

Outlt merge(Inlt1 first1, Inlt1 lastl, Inlt2 first2, Inlt2 last2, Outlt
X);F < {FLEBEs

template<class Inlt1, class Inlt2, class Outlt, class Pred>

Outlt merge(Inlt1 first1, Inlt1 lastl, Inlt2 first2, Inlt2 last2, Outlt X,
Pred pr); pr {ELLIRES

> F8[first1 last1), [ first2,last?) NFHEREFRHIESFHE, FEsE3
FREFA, B3INFHRFRFYILL x FFkL, .




iIncludes
template<class Inlt1, class Inlt2>
bool includes(Inlt first1, Inlt1 last1, Inlt2 first2, Inlt2 last?);

template<class Inltl, class Inlt2, class Pred>
bool includes(Inlt1 first1, Inlt1 lastl, Inlt2 first2, Inlt2 last2, Pred pr);

> FWr [first2, last2) FRIE N Tc=, EEEBE[first1,last) e
S— 1 <{ELbiEs,
SN pr {EELEREE, pr(xy) == trueliihB x yiEE

s
2
s
2
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set difference

template<class Inlt1, class Inlt2, class Outlt>
Outlt set_difference(Inlt1 firstl, Inlt1 lastl, Inlt2 first2, Inlt2 last2, Outlt x);

template<class Inlt1, class Inlt2, class Outlt, class Pred>

Outlt set_difference(Inlt1 firstl, Inlt1 lastl, Inlt2 first2, Inlt2 last2, Outlt X,
Pred pr);

> SKH[firstl laste, A{E[first2,last?)PEITcE=, BE M xFFHERIE T,

QNER [first1,last1) E'E ZNBETTEAEfirst2,last2)F, X211 6=
LEPSHMNA AR BiRXEE,
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set_Intersection
template<class Inlt1, class Inlt2, class Outlt>
Outlt set_intersection(Inlt1 first1, Inlt1 last1, Inlt2 first2, Inlt2 last2, Outlt x);

template<class Inlt1, class Inlt2, class Outlt, class Pred>

Outlt set_intersection(Inlt1 first1, InltT last1, Inlt2 first2, Inlt2 last2, Outlt x,
Pred pr);

> KW [firstl last)F0[first2 last2) P ERITTE, HEINM xFRARESS,

> HBHEANTTE=e E[firstl lastBHI nTxk, fE[first2,last2) B HIN2IR,
Mizrt=EBiRXEELEImMIin(n1,n2)iR,
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set_symmetric_difference
template<class Inlt1, class Inlt2, class Outlt>

Outlt set_symmetric_difference(Inlt1 first1, Inlt1 lastl, Inlt2 first2,
Inlt2 last2, Outlt x);

template<class Inlt1, class Inlt2, class Outlt, class Pred>

Outlt set_symmetric_difference(Inlt1 first1, Inlt1 last1, Inlt2 first2,
Inlt2 last2, Outlt x, Pred pr);

> BT XEEEEAMES—XEERTTERNFHRRIME .
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set _union
template<class Inlt1, class Inlt2, class Outlt>

Outlt set_union(Inlt1 firstl, Inlt1 last1, Inlt2 first2, Inlt2 last2, Outlt x); FH<
EEag K/

template<class Inlt1, class Inlt2, class Outlt, class Pred> Outlt
set_union(Inltl first1, Inlt1 lastl, Inlt2 first2, Inlt2 last2, Outlt x, Pred pr);

A pr EEERK /N

> KIMXERFHF, BEILL xFFsrIE.
AHE NN TTE=e fE[first] lastDEBHI n1yk, TE[first2,last2)EBHITN2/R,
izt BinXEERE EHImax(n1,n2)iR.
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bitset
template<size_t N>
class bitset

{

y

> SChREARIRTR, NENEBEFEE

an:
bitset<40> bst;
?sti} NER4AOMEMAIXTS, AbitsethIRRENRI LA [Eitbina)E
aJ—{3L,
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bitseteh X R FTEK ;

bitset<N>& operator&=(const bitset<N>& rhs);
bitset<N>& operator|=(const bitset<N>& rhs);

bitset<N>& operator” =(const bitset<N>& rhs);
bitset<N>& operator< <=(size_t num);

bitset<N>& operator>>=(size_t num);

bitset<N>8& set(); /= &Rk

bitset<N>& set(size_t pos, bool val = true); /18 &5
bitset<N>& reset(); //ZH#8isAk0

bitset<N>& reset(size_t pos); //FA7i& k0

bitset<N>& flip(); /&= HfENEE

bitset<N>& flin(size_t pos); //EIEEE(
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BITSET_bitsetCCoperatorASE.htm
BITSET_bitsetCCoperatorOE.htm
BITSET_bitsetCCoperatorUE.htm
BITSET_bitsetCCoperatorLLE.htm
BITSET_bitsetCCoperatorGGE.htm
BITSET_bitsetCCset.htm
BITSET_bitsetCCset.htm
BITSET_bitsetCCreset.htm
BITSET_bitsetCCreset.htm
BITSET_bitsetCCflip.htm
BITSET_bitsetCCflip.htm

reference operator[](size_t pos); /AREBIXFENIHIE | FE
bool operator[|(size_t pos) const; //# T E (T2
reference at(size_t pos);

bool at(size_t pos) const;

unsigned long to ulona() const; //4&HARLEEEN

string to_strina() const; // 5 AR AT ER
size_t count() const; //tTETHYEYL
size_t size() const;

bool operator==(const bitset<N>& rhs) const;
bool operator!=(const bitset<N>& rhs) const;
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BITSET_bitsetCCoperatorCD.htm
BITSET_bitsetCCoperatorCD.htm
BITSET_bitsetCCat.htm
BITSET_bitsetCCat.htm
BITSET_bitsetCCto_ulong.htm
BITSET_bitsetCCto_string.htm
BITSET_bitsetCCcount.htm
BITSET_bitsetCCsize.htm
BITSET_bitsetCCoperatorEE.htm
BITSET_bitsetCCoperatorNE.htm

DItset<

DItset<

Ditset<

pool test(size_t pos) const; //MIAFEAES/I 1
pool any() const; /BRI

hool none() const; //E2E54EE3/30

N> operator<<(size_t pos) const;

N> operator>>(size_t pos) const;

N> operator~(),

static const size t bitset size = N;

e BoERAIS
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BITSET_bitsetCCtest.htm
BITSET_bitsetCCany.htm
BITSET_bitsetCCnone.htm
BITSET_bitsetCCoperatorLL.htm
BITSET_bitsetCCoperatorGG.htm
BITSET_bitsetCCoperatorT.htm
BITSET_bitsetCCbitset_size.htm

