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KEXA 25

set, multiset, map, multimap
WHTREFHY, HTRBEANVEBURTENE, THEER.
BRT BB B[EEMRESS, EFFUATHRRARE:
o find: EXFTEMEMTR (wNFyMy/ NFxRBRARRIZENHHEE)
e lower_bound : HE N TR
e upper_bound : BHEN LR
e equal_range : FIRNEIK FRFM TR
o count : WHEETRMENTRE N (NFyFy/ NFxBRAREKZE AHEZE)
o insert: ALMBA— I TRH— 1 X[E
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pair 1&E4R

—
= O © N A W N R

template<class _T1, class _T2>
struct pair {
typedef _T1 first_type;
typedef _T2 second_type;
_T1 first;
_T2 second;
pair(): first(), second() { }

pair(const _T1& __a, const _T2& __b):

template<class _Ul, class _U2>

first(__a), second(__b) { }

pair(const pair<_Ul, _U2>& __p): first(__p.first), second(__p.second) { }

};

B PMIER A ERE:
pair<int, int> p(pair<double, double>(5.5,4.6));

1

// p.first = 5, p.second = 4
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1 template<class Key, class Pred = less<Key>, class A = allocator<Key> >

2 class multiset {

3 Y72

4 |k

Pred KA T EIRE Tmultiset FMITER, “—PEEHZ—MN 2EAEXMH.

multisetIBITERER, LEANITR:, yHIA/NIHOE, MEER—1 Pred RENEE,
BER op, HFRIERop(x,y) REEAtrue, M xtby/INo
PredIfRE KA Z less<Key>o
less EIRMEX :
template<class T>
struct less : public binary_function<T, T, bool> {
bool operator() (const T& x, const T& y) const {

return x <y ;

}

N OO W N

};
//less EHWEFE < KL KIH
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multiset P Al 5 R &Y

1 iterator find(const T & val);

2 |//EEBFPERMEA val WL EK, RELERE. WRELE, KE end(.
3 iterator insert(const T & val);// ¥ val TEB)\E RBEPHRE L ERE
4 void insert( iterator first,iterator last); //'V?I:lﬂ [first,last) HALKH.
5 int count(const T & val);//%i‘fﬁg’/"/l\f@%ﬁ:%@lfﬂ val %o

6 iterator lower_bound(const T & val);

7 | //ER—ARANMLE it, #1F [begin(,it) FHHW TE AL val /.
8 iterator upper_bound(const T & val);

o | //EHR—ATNYEE it, #HF [it,end)) PHAMTEMIL val Ko
10 pair<iterator,iterator> equal_range(const T & val);

11 // T B k%% lower_bound ## upper_bound.

12 void erase(iterator it);

13 | //# % it EEE TR
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multiset B E

#include <set>

using namespace std;

class A { };

int main() {
multiset<A> a;
a.insert(AQ)); //error
return 0;

}

0 N O TR W N

multiset <A> a;

MENT

multiset<A, less<A> > a;

BATEN, mltisetFHEBATEMESATRHITHE . ATlessERZR < #ITHE
B, FTEA, IXEPER A INREEA < LhRR, BIESHEHT <
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multiset BY ARG

1 #include <iostream>

2 #include <set> //{Jil multiset M8 X fF

3 using namespace std;

4 template <class T>

5 void Print(T first, T last) {

6 for(;first !'= last ; ++first)

7 cout << * first << " ";

8 cout << endl;

9

10 class A {

11 private:

12 int n;

13 public:

14 ACint n_) {n=n_;}

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

17 }

18 friend ostream & operator<< ( ostream & o, const A & a2 ) {
19 o << a2.n;
20 return o;
21
22 friend class MyLess;
23 };
24 struct MyLess {
25 bool operator()( const A & al, const A & a2) const {//#% /ML th A/
26 return ( al.n % 10 ) < (a2.n % 10);
27 }
28 };

SKEhfE FRETER EE
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multiset BY ARG

29 typedef multiset<A> MSET1; //MSET1 J "< Hd A/b

30 typedef multiset<A,MyLess> MSET2; //MSET2 Ji| MyLess::operator() ¥ A/, c++17 JF4E% k772
31 int main() {

32 const int SIZE = 6;

33 A a[SIZE] = { 4,22,19,8,33,40 };

34 MSET1 mi;

35 ml.insert(a,a+SIZE);

36 ml.insert(22);

37 cout << "1) " << ml.count(22) << endl; /74T 1) 2

38 cout << "2) "; Print(ml.begin(),mi.end()); //#iI{l 2) 4 8 19 22 22 33 40
39 //ml TG#: 4 8 19 22 22 33 40

40 MSET1::iterator pp = ml1.find(19);

41 if( pp '= mi.end() ) //%& N H R ¥4 3|

42 cout << "found" << endl;

43 //AAT 2B AT, Hrll found

44 cout << "3) "; cout << * ml.lower_bound(22) << "," << * ml.upper_bound(22) << endl;
45 /7% 3) 22,33

46 pp = ml.erase(ml.lower_bound(22),ml.upper_bound(22));

47 //pp HEBMITENT—ANTE

48 cout << "4) "; Print(ml.begin(),mil.end()); //% 4 4) 4 8 19 33 40
49 cout << "5) "; cout <<% pp << endl; //% i 5) 33

50 MSET2 m2;  // m2 EZHLFi% n 4 ANELKHE

51 m2.insert(a,a+SIZE);

52 cout << "6) "; Print(m2.begin(),m2.end()); //% 4 6) 40 22 33 4 8 19
53 return 0;

54 s
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multiset BY ARG

Tk
1) 2
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
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AT AR IR Z?

Q@ multisetBERUBEEMITER

0 EENZRMAmultiset, NMAMEHEELLEFE DX RK/NR <"
Q@ TAIAXmultisetFIIMITTRHAITIERL, REERMSBE MR

Q@ multiseti B ATEMERERZ O(logn)
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AT AR IR Z?

Q@ multisetBERUBEEMITER

Q0 ERXNZEMAmultiset, NMHMEEHRELLEF DI HRK/NH"<”
QO AALAXmultisetHRIMITTRHITIER, ReERmzEMER

Q@ multiseti B ATEMERERZ O(logn)

ZE: B
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template<class Key, class Pred = less<Key>,
class A = allocator<Key> >
class set {
/7.
}

fEAsetHEAMTRE, ZHHEA.

T W N =
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set HYFERB

1 #include <iostream>

2 #include <set>

3 using namespace std;

4 int main() {

5 typedef set<int>::iterator IT;

[§ int a[5] = { 3,4,6,1,2 };

7 set<int> st(a,a+5); // st 22 12346

8 pair<IT,bool> result;

9 result = st.insert(5); // st K& 123456

10 if (result.second) /748N R 3 W A AR O\ TG &

11 cout << * result.first << " inserted" << endl; //#: 5 inserted
12 if ((result = st.insert(5)).second )

13 cout << * result.first << endl;

14 else

15 cout << * result.first << " already exists" << endl; //#iii 5 already exists
16 pair<IT,IT> bounds = st.equal_range(4);
17 cout << * bounds.first << "," << * bounds.second ; /% 4,8
18 return 0;
19 s

KENfRE (JERAKZH) FOETEMREE 2

2025 £ 4 H 23 H




set HYFERB

1 #include <iostream>
2 #include <set>
3 using namespace std;
4 int main() {
5 typedef set<int>::iterator IT;
[§ int a[5] = { 3,4,6,1,2 };
7 set<int> st(a,a+5); // st 22 12346
8 pair<IT,bool> result;
9 result = st.insert(5); // st K& 123456
10 if (result.second) /748N R 3 W A AR O\ TG &
11 cout << * result.first << " inserted" << endl; //#: 5 inserted
12 if ((result = st.insert(5)).second )
13 cout << * result.first << endl;
14 else
15 cout << * result.first << " already exists" << endl; //#iii 5 already exists
16 pair<IT,IT> bounds = st.equal_range(4);
17 cout << * bounds.first << "," << * bounds.second ; /% 4,8
18 return 0;
19 s
A .
HHEER:
5 inserted
5 already exists
4,5
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1 template<class Key, class T, class Pred = less<Key>, class A = allocator<T> >
2 class multimap {

3 /] ..

4 typedef pair<const Key, T> value_type;

5 //...

6

}; //Key Rk KiEFohEA

multimapHHITTER < KBF, H > AR, SPTERE—PpairXgR, XEEFHM
ZfirstiRTE, E%@%Key

multimap AAFZNTENXBFHE. TRZBfirst KRTEMNEIKHT, BrRE&EE
T H less<Key> EXKEFM “NF" XKFKRo
WESNMBNBENHNIRFRE/AINF, BEASER. (C++11 i)
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multimaps~f5l

1
2
3
4
5
6
7
8
9
10
11

e
TR W N

i

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<comnst Key, T> value_type;
pairs.insert(mmid::value_type(15,99.3));
cout << "2) " << pairs.count(15) << endl; //FKK#TFETEMEEITE N
pairs.insert(mmid::value_type(30,111.11));
pairs.insert(mmid::value_type(10,22.22));
pairs.insert(mmid::value_type(25,33.333));
pairs.insert (mmid: :value_type(20,9.3));

for( mmid::const_iterator i = pairs.begin(); i != pairs.end() ;i ++ )
cout << "(" << i->first << "," << i->second << MM g

}

1) 0

2) 2

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

KENfRE (JERAKZH) ARAERRAREE 2 2025 £ 4 § 23 H
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multimapf5lER

—NEERSERAMERERES, BEIUTEMEA:
@ Add name id score

@ Query score
name 2 NFRFE, PEARETHE, RRFEHEE. d BB, KKRFES. score BNE
B, RnpH. FSTEE, HEMEZEHITEERS.

MM ARZBEI. F—HRAARTERMN—IMZENER, WEXFERA, METEE
R id M. BMRARTIESH, MEXMEA, shEeficRPott
score [EMEEPRBENLR .. ZSHHE. WREZNZEDBHEFME, HRALESK
AP ZENEES . MRETEHEFHMFE, Wint “Nobody”
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multimap R

PN =S TR

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

LRI :

Nobody
Jack 12 78
Percy 9 81
Tom 11 79
Tom 11 79
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multimapf5 R

1
2
3
4
5
6
7
8
9

e e e
W N = O

#include <iostream>

#include <map> //{#fl multimap %8 & Mk X
#include <string>

using namespace std;

class CStudent {

public:
struct CInfo { //ZX AL Lw XE
int id;

string name;
I
int score;
CInfo info; //% 4 HHAE &
};
typedef multimap<int, CStudent::CInfo> MAP_STD;

KENfRE (JERAKZH) FOETEMRE 2
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multimapf5 R

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

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));//mp.insert (make_pair(st.score,st.info )); 7 kL
} else if (cmd == "Query" ) {

int score; cin >> score;

MAP_STD: :iterator p = mp.lower_bound (score);
//iterator lower_bound (const T & val); Z— /R AH
/11 [beginQ),it) WHHTLEN first # val /b

if (p!= mp.begin()) {

--p;score = p->first; //HWEEE SR R E

MAP_STD::iterator maxp = p;

int maxId = p->second.id;

for( ; p != mp.begin() && p->first == score; —-p) {//#/JifiH
if (p->second.id > maxId) maxp = p, maxId = p->second.id;

if1 score AHEMF A

}
if( p->first == score) { //WRLEMEHZEA p == mp.begin(O) MW# 1k, N p & H
if ( p->second.id > maxId) maxp = p, maxId = p->second.id;

}
cout << maxp->second.name << " " << maxp->second.id << " " << maxp->first << endl;
} else {//lower_bound %% AR B 84 HK
cout << "Nobody" << endl;
}
}
}
return 0;

}
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class map {
//-...
typedef pair<const Key, T> value_type;

S U W N =

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

map FHITTREB BpairfEREN K. XBF (firstl AT E) EFRtHE. TRIZBXEF
MNEIRHES, SRETER T less<key>, Bl “<” X “/NF".
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mapHy [1 B 53 BR£X

Fpairs AmaptRARZEMIXTR, pairskey] REIXTKBFE FreyITTREMIE (secondi 7
TE) H5I1H. FEBXBF HkeyHITTHR, NEFpairsBHA—NKBF NreyHI TR,
HERALSWEREVIGL, FREEENSIAH.
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mapHy [1 B 53 BR£X

Fpairs AmaptRAR BRI S, pairs(key] REINKBFE TkeyMITTEMNIE (secondfl &
TE) W5IH. BEREXBT HkeyMITTER, NETEpairsBEA— N KBF AkeylI TR,
HERALXSWERHYIRE, FHRERERNSIA.

Z0: map<int, double> pairs;

Ty

pairs[50] = 5; &E¥pairsHXEFHNSMITR, FHETKS.
ENFEXBFETONTR, MEALTR, HEEET 5.
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map7~fl

OO0 ~JO0 Ut W

template <class Key,class Value>
ostream & operator <<(ostream & o, const pair<Key,Value> & p) {
0 << "(" << p.first << "," << p.second << ")";
return o;
s
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 i—/ pair if %
cout << "2) " << pairs.count(15) << endl;
pairs.insert (mmid::value_type(20,9.3));
mmid::iterator i;
cout << "3) ";
for( i = pairs.begin(); i != pairs.end();i ++ )
cout << * i << " ",
cout << endl;
cout << "4) ";
int n = pairs[40];//WREALEFH Wt E, MHEN—A
for( i = pairs.begin(); i != pairs.end();i ++ )
cout << * i << ",
cout << endl;

cout << "B) ";

pairs[15] = 6.28; //i %45 H 15 L E{EM & 6.28

for( i = pairs.begin(); i != pairs.end();i ++ )
cout << * i << " "y

return 0;

SKEhfE FRETER EE
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i

1) 0

2) 1

3) (15,2.7),(20,9.3),

4) (15,2.7),(20,9.3),(40,0),
5) (15,6.28),(20,9.3),(40,0),
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AT AR IE/f?

Q@ multimap)¥BEH [1 BEF
Q@ map REEHNEZEF
0 BiRaZFmap<int, string>X 5§, aPREXRFTEINITE, U al3]1=5; S

runtime error

Q mapMmultimapfPEH T [1 BERF

KENfRE (JERAKZH) FOETEMREE 2 2025 £ 4 § 23 H



AT AR IE/f?

Q@ multimap)¥BEH [1 BEF

Q@ map REEHNEEF

Q fRiRaEEmap<int, string>XFR, aHRBEXREFEINITE, U al3]1=5; S
runtime error

Q mapMmultimapfPEH T [1 BERF
ER: A

KENfRE (IERAKZH) FOETEMRE 2 2025 F 4 § 23 H



stack BEHSEMEESEY, ReeEA, Mk, HERNTE.
AJF vector, list, dequesk L. FREAER T, FdequeSLI,
Fi vectorfldequeSLI, tbFH1istSLINIERELT.

template<class T, class Cont = deque<T> >
class stack {
/]
};
stack _EAJLABHTIA TR IE:
e push HHATLR
e pop HHITE
@ top REIRTRITRAS| A

W N

2025 £ 4 A 23 H
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o KB =FEXME
FR=ZRAXZ—MICZENFEENTEAREX, fINEBNFREAN2 + sHIFR=R
TOEN2 3 +o BHEZRAXNNRBEEFZERBEMRERIR, BFILAESHK
ZIZHERFF, BIaN2 + 3) * 4MFR=ZRTZEN2 3 + 4 *o
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o KB =FEXME
FR=ZRAXZ—MICZENFEENTEAREX, fINEBNFREAN2 + sHIFR=R
TOEN2 3 +o BHEZRAXNNRBEEFZERBEMRERIR, BFILAESHK
ZIZHERFF, BIaN2 + 3) * 4MFR=ZRTZEN2 3 + 4 *o

o FESILHEE o)
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queue

Mstack HAZEML, ATLAH 1listfdequeSLI. FREER T FdequeLI o

1 template<class T, class Cont = deque<T> >
2 class queue {

3 /]

4 |k

Bt B push, popt&H.
{BRpushXEFEPNE; popKAETFER K. FittH

BfrontF REE AT LUOREIBASLTTERIS|H
Bbacky 5 R E A DGR B BAE JTTE RIS | A
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queue

Mstack HAZEML, ATLAH 1listfdequeSLI. FREER T FdequeLI o

1 template<class T, class Cont = deque<T> >
2 class queue {

3 /]

4 |k

Bt Bpush, popRE.
{BpushKEFEPNE; popKEFE L. FiiLt.

Afront i RRF AT UREIPALITTEHIS|
Bbackh REEATLUREIBAE TTRRIS| A
ENMNE: £575. HESERE
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priority_queue

A HvectorfldequeSEH o FREIEN T FAvectorL.

1
2

class priority_queue;

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

priority_queue BEHAHHIFHASII, RIEFRANTREZERAIE. BHITpoptRiE
A, MBRNRRANITR; MiTropRiEN, BREMERATRENESIH. RANTERELER

282 less<T>o
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priority_queue

A HvectorfldequeSEH o FREIEN T FAvectorL.

1
2

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

priority_queue BEHAHHIFHASII, RIEFRANTREZERAIE. BHITpoptRiE
A, MBRNRRANITR; MiTropRiEN, BREMERATRENESIH. RANTERELER

R e less<T>o
push. pop REIEZ&E O(log n)

toplfEEZE O(1)
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priority_queue

— e
= O © N TR W N

N e e e i
O © WO U W N

#include <queue>
#include <iostream>
using namespace std;
int main() {
priority_queue<double> pql;
pal.push(3.2); pql.push(9.8); pql.push(9.8); pql.push(5.4);
while (!pql.empty()) {
cout << pql.top() << " ";
pal.popQ);
Y //LE4i 9.8 9.8 5.4 3.2
cout << endl;
priority_queue<double,vector<double>,greater<double> > pq2;
pg2.push(3.2); pqg2.push(9.8); pq2.push(9.8); pq2.push(5.4);
while (!'pg2.empty()) {
cout << pg2.top() << " ";
pa2.popQ);

}
//LH#H 3.2 5.4 9.8 9.8
return 0O;

KENfRE (JERAKZH) FOETEMRE 2
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A BRI TRE T H

stack,queue,priority_queue #E
o empty() RRIMATHIMERRBESTAT
o size() F{RAREIREIERZFFITE N

/.
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(===
V22N

STL MR EEREA LA AL
O TNEFINEZX
Q0 ZEHEZX
Q MRE X
Q ZFEZX
0 HIFE X
0 AFXEHE X
0 HEFRZX
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(===
V22N

REEHWNEEEBEE R IRAAT,
o H—/1ZH “==" HMrTREETHEE, A ‘<" KRHEBRKX/N;
o MB —TIHAZEHR—NEESE “Pred”, UMEKREFS “Pred op” , ZhRABEITFR
ER “oplx,y)” RUREMEEtureilEfalse, RFAMxEE “FF vy, IEES /N
%:” y°
WTEANE R HRARnin_element:

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

KENfRE (JERAKZH) ARAERRAREE 2
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NEFIHEE

ﬁt%ﬁ?&i “SEREEMEANSSRINSR, EATHER:E. ElINBEERERZ
O(n) B9

o min: KA PMNERAE/NG (AT B EX ELERES)

o max: KA NMNERAKKH (AT HEX ELERES)

e min_element: KX [EFAMEHR/ME (B EX LEEK2R)

o max_element: KX BEHFEHEAE (AT BEX LEEESR)

e for_each: XX ARG PNITREDMEFIRIE

o count: ITEXEHREFEEMNTE N

o count_if: ITEXBEHFEEMEHMITENI

o find: EXEHEKRETREENTR

o find_if: AR EHFBEKRFEREFHHTE

o find_end: AXEFEKRF— I KEFZFE—RXEIANNE (JEHEX ELEKER)

o find_first_of: EREMERE M HIES N KEFNTR (TEEXHEE)
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NEFINEZL (£7)

adjacent_find: EXEHPIFHEREIEER MIZTENNVE (FTEEX LR
&)

search: EXEHFEKF—IMXEE XLUNME (TEEXLLESS)

search_n: EXEHFEREAEAETREEMNES n PR (WHEXLEREE)
equal: FIWAKXEEEHEE (TEEX LK)

mismatch: BPHEBEBIMXENITER, ROERLETHENHDITRNNLE (7]
HE X EEEE)

lexicographical_compare: ¥&ZFELF LEE X B Y K/ (Wﬁﬁxttiﬁ—(%ﬁ)
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template<class InIt, class Fun>
2 Fun for_each(InIt first, InIt last, Fun f);

Xf [first,last) RAEPITE e, BT £(e)o
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template<class InIt, class T>
2 size_t count(InIt first, InIt last, const T& val);

TH&E [first,last) HEFvalfTR
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template<class InIt, class Pred>
2 size_t count_if(InIt first, InIt last, Pred pr);

TH&E [first,last) HfFSpr(e) == true FITTReMI L
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template<class FwdIt>
2 FwdIt min_element (FwdIt first, FwdIt last);

IRE [first last) PR/NTEIIENREE, ML <7 1EHEESR.
R/MERATRILE/N, MAZELRNRETRERN
A AEMEal= b, a<b Fb<aB AJREER L
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1 template<class FwdIt>
2 FwdIt max_element (FwdIt first, FwdIt last);

XM [first,last) FRATR (ENNTFEMEMTE, BERAREEMAEBTRENTFE)
ROIRREE, KL “< 7 1REERRES.
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1 #include <iostream>

2 #include <algorithm>

3 using namespace std;

4 class A {

5 public:

6 int n;

7 ACint i):n(i) { }

8 };

9 bool operator<(const A & al, const A & a2) {
10 cout << "< called,al=" << al.n << " a2=" << a2.n << endl;
11 if(al.n == 3 && a2.n == 7)

12 return true;

13 return false;

14 }

15 int main() {

16 A aal]l = {3, 5, 7, 2, 1};

17 cout << min_element(aa, aa+5)->n << endl;
18 cout << max_element(aa, aa+5)->n << endl;
19 return 0O;

20 }

sKEnfE (d FOETEMRE 2 2025 £ 4 § 23 H



i

NAAAANANWOAAANA

called,al=5
called,al=7
called,al=2
called,al=1

called,al=3
called,al=3
called,al=7
called,al=7

a2=3
a2=3

»

N
I

w

a2=5
a2=7
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template<class InIt, class T>
2 InIt find(InIt first, InIt last, const T& val);

REXE [first,last) FRIENRES i, 7 * 1 == val
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template<class InIt, class Pred>
2 InIt find_if(InIt first, InIt last, Pred pr);

REIXE [first,last) FRIENRES i, F18 pr(xi) == true
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TERZX

HRFZREREK B BRKETENE. BREXNBIXE, FAUZRTRER
2=,

for_each: XX B HHEG T REAMIEFERIE

copy: E#H— X8 Z 54

copy_backward: E#—1XEZIFIL, EBIRXMEFRIEER

transform: F—PRERNTEEFEENZ S —1PXE

swap_ranges: X PMXEIAR

fi1l: AR MEERKX 8

fill_n: AENMEB MK EFHN n PTER

generate: AR MRENERERKXE

generate_n: AR MEEMNERBMXEFM n NTER

replace: FXEHFPNEMEER NI F—ME

replace_if: FXEHRFEEMFHNERZRRR S —ME

replace_copy: H—MXEENE S —1KXE, BINEMEEHKFHTEELE
replace_copy_if: f— P XE#ENE Z—1KXE, EBIRNFEEFENEELEKHE

N
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template<class InIt, class OutlIt, class Unop>
2 OutIt transform(InIt first, InIt last, OutIt x, Unop uop);

Xt [first,last) ARG MERSS i, BT vop(+1) ; F
K uop(*1) REHE *i FIE.
AEEHOREEEMENRES, Bl x + (last-first)

x AJLAFD firstfHEF.

WERKTIBAM x FrHRMHTT .
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HBITEF

1 class CLessThen9 {

2 public:

3 bool operator() (int n) const { return n < 9; }

4 };

5 void outputSquare(int value ) { cout << value * value << " "; }
6 int calculateCube(int value) { return value * value * value; }
7 int main() {

8 const int SIZE = 10;

9 int a1l = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}, a2[] = {100, 2, 8, 1, 50, 3, 8, 9, 10, 2};
10 vector<int> v(al, al + SIZE);

11 ostream_iterator<int> output(cout, " ");

12 random_shuffle(v.begin(), v.end());

13 cout << endl << "1) ";

14 copy(v.begin(), v.end(), output);

15 copy(a2, a2+SIZE, v.begin());

16 cout << endl << "2) ";

17 cout << count(v.begin(), v.end(), 8);

18 cout << endl << "3) ";

19 cout << count_if(v.begin(), v.end(), CLessThen9());
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HBITEF

20 cout << endl << "4) ";

21 cout << * (min_element(v.begin(), v.end()));

22 cout << endl << "5) ";

23 cout << * (max_element(v.begin(), v.end()));

24 cout << endl << "6) ";

25 cout << accumulate(v.begin(), v.end(), 0);//FKfn
26 cout << endl << "7) ";

27 for_each(v.begin(), v.end(), outputSquare);

28 vector<int> cubes(SIZE);

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

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

32 return 0O;

33 }
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T

1) 54137891062

2) 2

3) 6

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

1) ZREYH
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(G BN

MREESHBE— 1 RS EMRLETER. XBEFRIEMN ‘DR, HARSFERBIEMNTEED,
HTHESRER: $MERZERBRATREREN T, RERAB THTEMNEFI®, K
REETMNF. TEFRE, ERRNNELMERTSNTF, UNAEEMNE THITE
RIEE. MBREETNIEATXERRE. G EOCENTZEEREMEBEERZEBITE
FIER I MR ESIH, BExXBSHAEREEE)

o remove: MIRXEFEFEMEMITE

o remove_if: MIBRXEHHEEMFHMITE

@ remove_copy: BEIXEZS— 1 XE. FFTEMEMTRERER

@ remove_copy_if: ENXEF B —1XE. FEEMEFHHNITEAREN

o unique: MIRXEIHEZEBENTER, RET— (TEEXER:R)

e unique_copy: ENXEZISZ— 1 KXE. EEMHEENTR, RAENE—PEIERXE
(TBEX LR 28)
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template<class FwdIt>
FwdIt unique(FwdIt first, FwdIt last);
/IR = WREEHF

template<class FwdIt, class Pred>
FwdIt unlq_ue(Fdet first, FwdIt last, Pred pr);
//R pr WREZEHF

Xt [flrst last) XPNFHIFESHEENTE, RBTE—1
REEZIANREE, EETRD %EE’\]IZTQE’\]B&E PNITRMEH.

N O U W N
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remove £ BIFER

© 00 N O Uk W N

e e e
D U W N = O

int main() {
int a[5] = { 1,2,3,2,5};
int b[6] = { 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;
//%H 1) 1,38,5,2,5,
cout << "2) " << p - a << endl; //H#IH 2) 3
vector<int> v(b,b+6);
remove (v.begin(),v.end(),2);
cout << "3) ";copy(v.begin(),v.end(),0it);cout << endl;
//% W 3) 1,8,5,6,5,6,
cout << "4) "; cout << v.size() << endl;
/v BFEHTEREARY, Bl 4 6

return O;
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TFEE

THREENTRRZPTENINT, ERARRETENE. TRFEERNEHTFREERS. It
KEEEFEHZ O(n) Y.

o reverse: HUffI X [EMATEIXFF
reverse_copy: {E— P XEEEFHNERENE S — 1 KXE, BEXEARLE
rotate: WX [EFHITEIALR
rogte_copy: BXEEEREENEA#TREENERENZ S —1XE, EX[E
25
next_permutation: B X B T— 1 HE% (AJEEX LEEES)
prev_permutation: R X B2 E— 1 HEF (ATEEX LEEES)
random_shuffle: FENIFTELX B AT RBINF
partition: X EAHEENFHMNTRBRIRE, THEZFHNBREEE
stable_patitio: X BINHERE N FHHNTRBENE, THEZFHNBEIEE.
MEXNXAIBBAITER, PARFENERNERRFAE
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template<class RanIt>

2 void random_shuffle(RanIt first, RanIt last);

BEHFTEL [first,last) HAITTER, &M TRERENII AR RS
A Z BT Z R DB & 7

1

srand (unsigned (time (NULL))) ; //#include <ctime>

KENfRE (JERAKZH)
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template<class BidIt>
void reverse(BidIt first, BidIt last);

EfEIX [8) [first,last) IHFF
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template<class InIt>
2 bool next_permutaion (Init first, Init last);

KT—1HE5!
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next_permutationfEFIFERF 1

© 0 N O U W N

L e e e
0w N O U W N = O

19

#include <iostream>
#include <algorithm>
#include <string>
using namespace std;
int main() {
string str = "231";
char szStr[] = "324";
while (next_permutation(str.begin(), str.end())) {
cout << str << endl;
}
cout << "s¥*x" << endl;
while (next_permutation(szStr, szStr + 3)) {
cout << szStr << endl;
}
sort(str.begin(), str.end());
cout << "s¥*x" << endl;
while (next_permutation(str.begin(), str.end())) {
cout << str << endl;
}

return 0O;

it

312
321
*okokok
342
423
432
*okokok
132
213
231
312
321
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next permutationfFFIFERF 2

1 #include <iostream>

2 #include <algorithm>

3 #include <string>

4 #include <list>

5 #include <iterator>

6 using namespace std;

7 int main() {

8 int al[]l = { 8,7,10 };

9 list<int> 1ls(a , a + 3);

10 while( next_permutation(ls.begin(),1ls.end())) {
11 list<int>::iterator i;

12 for( i = 1s.begin();i != ls.end(); ++i)
13 cout << * i << " "y

14 cout << endl;

15 }

16 return 0;

17 ¥

it

8107
107 8
108 7
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HFEOX

HFEALAENEFELEREES, — M2 O(nxlogn). HIFEEEEMAILEENR
BRIE, EmMAEATREEEREA listo
o sort: FXEIM/NEIXRHF (TEEX EEEK=R).
e stable_sort: FXBEM/NEIXEEF, HREEETERENEXNRF (TEBEX LR
7)o
e partial_sort: NX[EFHHF, EE&/IW n NITERFA (T BEEX EEERER)-
e partial_sort_copy: B XEIAT n PNITEMHIFERENZF 4. BEXEARE (JEE
X EE#28) o
o nth_element: NX[BE&DHF, F155 n/NITE (n M 0 FIRE) AL, MELE
NNHEREERTE, (EERNESEEER (TEEXEEEE).
make_heap: FXERA— (EIEEXI:I:’E&%%)O
push_heap: FIERMA—2 “tF" X[ (TEEX LS.
pop_heap: M M XiEERETRTTR (EIEEXttK%%)o
sort_heap: ¥— “#" XEHITHF, HEFERE, ZXEHMEEBEBNERFXE,
THE “H# 7 (TEEXHER:ES).
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template<class RanIt>
2 void sort(RanIt first, RanIt last);

BAFHRF. HlxeSNEEyERl, B8 x < y @88 Ntrue

template<class RanIt, class Pred>
2 void sort(RanIt first, RanIt last, Pred pr);

BItFFHEF . Hiix @B N EEyEERT, BWE prix,y) @& Ntrue
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sort T BIFERF

© 00 N DUk W N

e e e e
0 o ke W N = O

#include <iostream>

#include <algorithm>

using namespace std;

class MyLess {

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

return (nl1 % 10) < ( n2 % 10);

}

}

int main() {
int al[] = {14, 2, 9, 111, 78};
sort(a, a + 5, MyLess());

int i;
for (i = 0; 1 < 5; i++)
cout << afi] << " ";

cout << endl;
sort(a, a+b, greater<int>());
for (i = 0; 1 < 5; i++)

cout << ali] << " ";

}

FOETEMRE 2

BB/, AR IRREFHEFF
et

111 2 14 78 9
111 78 14 9 2
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sortLfr LB RIEHEF, FBEEHRE O(n x logn);

EBERERL. ERHEMINEAT, METRIEEEZ. MREBRIE “BIRBEAT BIMEEE,
LA LUFE A stable_sorts

stable_sort Lfr ERIAHHF, FRERRFESETRZBNERRF-
EHREBERTENERAT, EREN nxlogn, BMERER nx log? ne

stable_sort FAF sort4H[E.

HEF BB KEVEBUE RSN ZE, Frbllist FREfFRHEEFEE, BEfFALlist: :sorte

SRR B fHEFEOA:

partial_sort : BB HEEF, BEEIAT n NITRERMAENA .

nth_element : HEFF, HEISE n PILEBLL, FRIELESE n MTHR/NNITTREBESE n T
RZHIENA

partition: B ILRAF, ERFEFEENNTERRENE
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H —MIXN, RATRSREEN L, —XWPEATTRNFTREZNTRETR
TRIVE

o HARHE?
n MEERNFS, ERNEHXBFHFETIA (k. ki, ko, ) kn_1}, BBUWTERERR
SR, WFRIZIERFFNMEE— D k> ki1 B ki > koo, HF i=0,1,...,

o BN, TEHMKXEFFFIME— 1 H.

‘96832738 11 9 ‘

yrpdfbkac ‘

o HHEFMBFE L, Mmake_heap®s, FHEMVLIGONERIZIHIZF:F
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PR AR AR

template<class RanIt>
2 void make_heap(RanIt first, RanIt last);

BXE [first,last) — . A < fELER:3

1 template<class RanIt, class Pred>
2 void make_heap(RanIt first, RanlIt last, Pred pr);

BX[E [first,last) B — . F pr fELLE 2R
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PR AR AR

template<class RanIt>
2 void push_heap(RanIt first, RanIt last);

template<class RanIt, class Pred>
2 void push_heap(RanIt first, RanlIt last, Pred pr);

1E [first,last) BEEEMERLT, ZE X [first,last) TAE, NEERE
O(log n)e
FELEHENRRPARMITE, TUESIX push_back — &G, FHIAR push_heap®

=)
P2
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AR

1 template<class RanIt>
2 void pop_heap(RanIt first, RanIt last);

template<class RanIt, class Pred>
2 void pop_heap(RanIt first, RanIt last, Pred pr);

B HRAKHTTER

BHERMERARITTE, Bl * first , %% last - 1 UH,

B+ (Qast - DWBIHENMIE, FEBIE [firstlast - 1) PREDHE.
BRI [first,last) B2 H-

BZE O(log n)
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BFXEEE

EFXEEEERRIENX B EEEMNEKHEGTFFR, mBESERBYIEEERIZNEZ
o FTAERFXEEERNGER T RECAZSHM listo

@ binary_search: #|MfIXBHEREEZENTER.

includes: HAMERE—ITXEHFMEITE, HESZ—TXEH.
lower_bound: ERFE— M RNNFEENTENNE.
upper_bound: EHE— P A TFEEMTTRNLE.

equal_range: [EIASFKEX lower_bound F1 upper_bound.

merge: AHAMEFXEFE=/1KXIE,

set_union: A MEFXEMIFENRE=/XH
set_intersection: A NHFXBEIHZENEE=1KX 8
set_difference: W N HFXEMNEE N E=KXE
set_symmetric_difference: MM EF X EHNHREE NEE=1KXE
inplace_merge: FANELZNAFKERERMBEH I — 1 EFKXE
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THER, BRERCEEARF, BREAZTEHE

1 template<class FwdIt, class T>
2 bool binary_search(FwdIt first, FwdIt last, const T& val);

FEXDHA, ERANTEx,y RN, BEx <y

1 template<class FwdIt, class T, class Pred>
2 bool binary_search(FwdIt first, FwdIt last, const T& val, Pred pr);

EEXDRA, (EREN TR,y KK, & prix,y) Atrue, WIAAx/NFy

2025 £ 4 A 23 H 67 /80
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binary_searchiFfIFZEF

1 bool Greater10(int n) {

2 return n > 10;

3 ¥

4 int main() {

5 const int SIZE = 10;

6 int a1l = { 2,8,1,50,3,100,8,9,10,2 };

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

8 ostream_iterator<int> output(cout," ");

9 vector<int>::iterator location; EHLHH:II

10 location = find(v.begin(),v.end(),10);

11 if( location != v.end()) { 1) 8
12 cout << endl << "1) " << location - v.begin(); 2) 3
13 } 3) 9 found
14 location = find_if(v.begin(), v.end(), Greater10);

15 if (location != v.end())

16 cout << endl << "2) " << location - v.begin();

17 sort(v.begin(),v.end());

18 if (binary_search(v.begin(), v.end(), 9)) {

19 cout << endl << "3) " << "9 found";

20 }

21 return 0O;

22 X
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template<class FwdIt, class T>
2 FwdIt lower_bound(FwdIt first, FwdIt last, const T& val);

B3R [first,last) 2BFH,
B [first,last) AR, mARPME x, 5 [first, x) FEIBMITRABLL val /h
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template<class FwdIt, class T>
2 FwdIt upper_bound(FwdIt first, FwdIt last, const T& val);

B3R [first,last) 2BFH,
B [first,last) PR, RANANE x, 13 [x,1ast) PRAARTRABLL val X
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template<class FwdIt, class T>
2 pair<FwdIt, FudIt> equal_range(FwdIt first, FwdIt last, const T& val);

3K [first,last) 2EBFH,
REMEE—pair, B&IZA p, N:
[first,p.first) FITTERABLE val /N
[p.second, last) FEIFTBITTREANLL val X
p.first FiElower_boundfZER

p.last Fi;/2 upper_boundHJZ5R
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template<class InItl, class InIt2, class OutIt>
2 OutIt merge(InItl firstl, InItl lastl, InIt2 first2, InIt2 last2, Outlt x);

A <fELtEER

template<class InItl, class InIt2, class OutIt, class Pred>
2 OutIt merge(InItl firstl, InItl lastl, InIt2 first2, InIt2 last2, OutIt x, Pred pr);

FA pr TELLERS84E [firstl,lastl), [first2,last2) DFFFIIEH, EHE 3 MFAFF
5l

KENfRE (JERAKZH)
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template<class InItl, class InIt2>
2 bool includes(InItl firstl, InItl lastl, InIt2 first2, InIt2 last2);

template<class InItl, class InIt2, class Pred>
2 bool includes(InItl firstl, InItl lastl, InIt2 first2, InIt2 last2, Pred pr);

HIHT [first2,1ast2) HAIEGN TR, BEEPFE [firstl,lastl) H
FE—1H <fELbies,
F£21TH pr 1ELERR

ATREAYSEIN
1 template<class InputItl, class InputIt2>
2 bool includes(InputItl firstl, InputItl lastl, InputIt2 first2, InputIt2 last2) {
3 for (; first2 != last2; ++firstl) {
4 if (firstl == lastl || *first2 < xfirstl)
5 return false;
6 if ( 1 (xfirstl < *first2))
7 ++first2;
8 }
9 return true;
10 }
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template<class InItl, class InIt2, class OutIt>
2 OutIt set_difference(InItl firstl, InItl lastl, InIt2 first2, InIt2 last2,
3 Outlt x);

template<class InItl, class InIt2, class OutIt, class Pred>
2 OutIt set_difference(InItl firstl, InItl lastl, InIt2 first2, InIt2 last2,
3 OutIt x, Pred pr);

SKH [first1,last1l) 1, NE [first2,last2) FHITER, HEIM <FF a7 .
MR [firstl,lastl) BEHEZMHEETERE [[first2,last2) A, X Z P TRBEBSH
MAxREM BIRX B 2.
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template<class InItl, class InIt2, class OutIt>
2 OutIt set_intersection(InItl firstl, InItl lastl, InIt2 first2, InIt2 last2,
3 OutIt x);

template<class InItl, class InIt2, class OutIt, class Pred>
2 OutIt set_intersection(InItl firstl, InItl lastl, InIt2 first2, InIt2 last2,
3 OutIt x, Pred pr);

K [firstl,lastl) M [first2,1ast2) HEBMIITER, WEIM xFFHEAIH TS
BHENICE e TE [firsti,lastl) BEHM o)X, 7E [first2,last2) EHBn2X, WiZTER
HEBRXEEHIAnin(nl,n2) Ko
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template<class InItl, class InIt2, class OutIt>
2 OutIt set_symmetric_difference(InItl firstl, InItl lastl, InIt2 first2, InIt2 last2,
3 OQutlt x);

template<class InItl, class InIt2, class OutIt, class Pred>
2 OutIt set_symmetric_difference(InItl firstl, InItl lastl, InIt2 first2, InIt2 last2,
3 OutIt x, Pred pr);

LR XEERERE S —XEENTRBAx R T
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template<class InItl, class InIt2, class OutIt>
2 OutIt set_union(InItl firstl, InItl lastl, InIt2 first2, InIt2 last2,
3 OutIt x);

template<class InItl, class InIt2, class Outlt, class Pred>
2 OutIt set_union(InItl firstl, InItl lastl, InIt2 first2, InIt2 last2,
3 OutIt x, Pred pr);

SKEAMXERFF, BRI xFHENE. BHRDITRe £ [firstl,lastl) EHI nllX,

[first2,last2) BHIIn2)X, MWizxHREBRXEE Y Mnax (nl,n2) Ko

KENfRE (JERAKZH) ARAERRAREE 2 2025 £ 4 § 23 H
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template<size_t N>

class bitset {
//...

};

SCERE AR E, NEPREEHN. 0
bitset<40> bst;

bst—MH40EAMMN SR, Fbitset I REA AT EMf B EM—{L.

=W N =

KENfRE (JERAKZH) FOETEMRE 2 2025 £ 4 § 23 H



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>& set(); //2HUMK 1

bitset<N>& set(size_t pos, bool val = true); //% & FEfL
bitset<N>& reset(); //2 ik 0

bitset<N>& reset(size_t pos); //F L%k O
bitset<N>& flip(); //42HH%

bitset<N>& flip(size_t pos); //%I% ¥{r

reference operator[](size_t pos); //3Z[E it ALy 5| A
bool operator[](size_t pos) const; //#|WEfZLH 1
reference at(size_t pos);

bool at(size_t pos) const;

unsigned long to_ulong() comst; //%%4k i %t

string to_string() comst; //#i% T &

size t count() comst; //itE 1 B #H

size_t size() const;

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

bool operator!=(const bitset<N>& rhs) const;
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bool test(size_t pos) comst; //MHEMLZEN 1

bool any() const; //EHHIFEMN 1

bool none() const; //ZE&HA2IHA 0
bitset<N> operator<<(size_t pos) const;
bitset<N> operator>>(size_t pos) const;
bitset<N> operator~();

static const size_t bitset_size = Nj;

//ER: B 0 MAERAR
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