EFIRITSES

C++ EAR R
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@ STL HEAMS

Q BBk

(5 JEe

Q =N

© STL i “X7. YN F“aEZ
@ vector Fl deque

@ WEFER list

Q =%
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C—> C++:

ik#hfE (IERKE) FRAEREAREE 1 2025 F 4 § 18 H



C—> C++:
C++ BEZOMBZ—MBETFRHNER
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C—> C++:
C++ BEZOMBZ—MBETFRHNER

C++ HEFIMTEARER:
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C—> C++:
C++ BEZOMBZ—MBETFRHNER

C++ HERIMFEEINER:
o MMAXNRABE: MEMEBE, WRELE
o ZHRIFEFIRIT (generic programming) BI/EBAE: BARVLE, UNFRE
REMREE STL
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R R

BRHE R EEARRNEFRIDE, KENRBTAGEIRELENRE
}_\%_o
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BRHE R EEARRNEFRIDE, KENRBTAGEIRELENRE
ﬁo

B—LEERAMSEESY (bR, BH, X&) MEX (EEwHFF,
BH) SHER, UENRREREEMERNIHALENR, FAH
M ARBRXNR, WEHNBEFLIEIEED, EFREEX.

2025 F 4 § 18 H
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BRHE R EEARRNEFRIDE, KENRBTAGEIRELENRE
ﬁo

B—LEERAMSEESY (bR, BH, X&) MEX (EEwHFF,
BH) SHER, UENRREREEMERNIHALENR, FAH
M ARBRXNR, WEHNBEFLIEIEED, EFREEX.

PRETEMRZE (Standard Template Library) Bl —LE AEUESMME X
HIERAI RS
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R R

BRHE R EEARRNEFRIDE, KENRBTAGEIRELENRE
ﬁo

B—LEERAMSEESY (bR, BH, X&) MEX (EEwHFF,
BH) SHER, UENRREREEMERNIHALENR, FAH
M ARBRXNR, WEHNBEFLIEIEED, EFREEX.

PRETEMRZE (Standard Template Library) Bl —LE AEUESMME X
HERANE S

BT STL, TBEXRZNIEREEHMNEL, FETRBIFESHN

THRE.
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STL RREARRHES

o AEE: WAPNEMEBELINBRAIIESN, 2LER
o K2R AATFMAENRSHITR, XUUFiES
o BiE: ARBIEARS[HPHITERNREIER

o sort () RXf—"vector FHVEIRIFEITHEF

o find ORERER—PMlist IR
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STL RREARRHES

o AEE: WAPNEMEBELINBRAIIESN, 2LER
o K2R AATFMAENRSHITR, XUUFiES
o BiE: ARBIEARS[HPHITERNREIER
o sort () RXf—"vector FHVEIRIFEITHEF
o find ORERER—PMlist IR
BOEARG SR ENEEERNRE X, FIMBIIA AFEME R
AR SEERRRNEIEEN LFH.

int array[100];

/1 Z AR

//T int * KRB IEER E 5 UE N ERE,
//sort HEF MR TZAE L, dHAATHF:
sort (array,array+70); //¥7r 70 NILE T

Ol W N =
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AL A THEREMEUNEE (BRRUNTE, YRE) MEIRED,
R RIER, =M

Q |MFF&28.vector, deque, list

Qo %H%%?%%:set, multiset, map, multimap

© A 2}EMCES stack, queue, priority_queue
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e 7= 25

AeHIEHEFR, TENBANEBERBTRMNEL XK.
Bvector, deque, list =
e vector kX4 <vector>
SIHEH. TERENEESER. BIEBETREBREE R I
BSER. ERMEMTEREARENMRE (REBABEAT BN
&) o
o deque k34 <deque>
WEBAF . TTERERNFEESFR. BIEFEBIEATRERREE S H
B 52 ({BX Fvector). TEMIRIEHITREBTRERNMHRE (KEH
BRATEEHEE).
e list Sk3fF <1list>
WAz TREAFENESEGTN. AN EEMTREBEESE
AT BT . AXIFHEYIFEL.
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@ vector

@ deque

tail head

|

a7

al

al

az

a3

ad

ab a6

@ list

WEfE (LA

H"—T’L|l|m|m|m|&| " A

2025 & 4 B 18 H




KEXA 25

TREHFN, BAERTER, WMIRBEAHEFRNRHBEELCE
AN EFIEBFHNMRE, BELEE _XHME XS, BAFKER
HIESE1EBRZ O(log(N))

e set/multiset k3 fF <set>
set Bl &. setPAAVMEEILER, multisetFARVFHFEMREMN
TR

@ map/multimap k3 <map>
map5 set W AREEFnapF FRHTEEENERITHRTE, —
= Hfirst, =% Hsecond, map*ﬁ?}%firSt'fEXTJLT—C%Hﬁ'}\A/J\
BIREEF, HAREMRIEf irst RIQRITER . mapSmultimapfIR
BHETFEEAVFHEEIirstEMITER.
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BECERIIE X

BENIERASRERS, EMEBTERNFIIRXEEE (81 vectors
deque M 1list) THEERH. BEHEREINFIIRXETEE, HEHHEZ
ARPESHRRRE, FHHEREEREI=NEE.

REBERFAREEERSE, AT FSFERENSII, FATARE

HEEMARRNEPELSHNMRARE. SR, WRLENIE, &
EREACEs P BRI AL CIETHY AL R R R

10/55
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e stack : kX4 <stack>
% BIMABRFS, FHHEFTIRHEMER. £RFERAITIH L
RO BEAFFNI (RN . Fi#kd.

o queue k3 fF <queue>
BAF. HEARAAERE T MR EELIBHIT RERMEHK
Heefe ks BT, ettt

° prlorlty_queue KX <queue>
REET . BREMERTRERZE—DHT

ik#hfE (IERKE) FROETENRE 1 2025 £ 4 B 18 B 11/55



JUF 2 25 F0 R B A 25 FR AR A B K R ek X

° begln REFEEEZFE N TENIENRES

end REFEARBPRE P TREEMNVEN LR
rbegin RMEFEERBFPRE—PITENENREE

rend IREFEEARF[PE P TRIENVENIERES
erase MBZFHMIBR— DL TR

clear MBZEHMIBRFTE TR
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front : REARFPE—NTRHNEIH

back : REAFBHRE—NTRNSIA
push_back : fERERAREIEMH TR
pop_back : MR B REN TR

erase : MFRIANRBEEANTER (TRESFEZIANRB[BRR) , MR
—PXE, BREHEMERTREENBNTRAERRE
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NFE n MTTERNATERS, ASHERT, WHRERERR?
Q@ FEdequeskEBARM—I TR

Q TEsethEHITE

Q@ FvectorkEPARM— 1 ITE

Q FEmapHMIERITE
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NFE n MTTERNATERS, ASHERT, WHRERERR?
Q@ FEdequeskEBARM—I TR

Q TEsethEHITE

Q@ FvectorkEPARM— 1 ITE

Q FEmapHMIERITE

A
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FAFiamliffr & f KB AR PHITR
R EE R A MRS A0

Hconst MIE constFH

BTRREBE T LURR ERR AN ITER

BT IFconst kR EFIT AL HIEAM TR

2025 F 4 § 18 H 15/55
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FAFiamliffr & f KB AR PHITR
R EE R A MRS A0

Hconst MIE constFH

BTRREBE T LURR ERR AN ITER

BT IFconst kR EFIT AL HIEAM TR

11X —ANERENHEREN T ETUR:
BBEL  iterator R EL;

B K4 const_iterator X E A4 ;
/I =N EREREHTE:

* HREXES

2025 F 4 § 18 H
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FAFiamliffr & f KB AR PHITR
R EE R A MRS A0

Hconst MIE constFH

BTk R BT LURE Efg MM TR

BT IFconst kR EFIT AL HIEAM TR

11X —ANERENHEREN T ETUR:

BBEL iterator B EL;

B #E4 : const_iterator L E4;

/I =N EREREHTE:

* HREXES

ERES AT ++ B1E, LIFEEORBAN T —PrR. RERXR
BIXTARBINREEFE—ITENEE, ENBFERE, giedts, £
el Ff5E FANULLB AR YR L B EF —FF o

ik#hfE (IERKE) FROETEMRE 1 2025 £ 4 B 18 B 15 /55



=
= O © 0 N O Ok W N =

I e e e e e
= O © W0 g O Ok W N

#include <vector>
#include <iostream>
using namespace std;
int main() {

vector<int> v; //—/MNFiK int TEWEL, —FHETEATE

v.push_back(1); v.push_back(2); v.push_back(3);
vector<int>::const_iterator ij; /1EEERE

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

vector<int>::reverse_iterator r; //K %K &

for (r = v.rbegin(); r != v.rend(); ++r)
cout << * r << ", ",
cout << endl;

vector<int>::iterator j; //FHFELRE
for (j = v.begin(); j !'= v.end(); ++j)
* j = 100;
for (i = v.begin(); i != v.end(); ++i)
cout << *x i << " ",
return 0O;

v.push_back(4) ;
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XA LA 2R

A p M opl HEWEIENRER, WA py pl ATFEITRATRIE:

++p, p++ [/ p HEAEBEF T —ATE
--p, p—-//fE p HHEREF E—ATE
* p//B p HHHHTE

p = pl//WfH

p == pl , p'!= pt//#|W R EHE. F5%

U W N =
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FEATLYS B IS A28

A p M pl FZFEVIEENREE, WA p pl ATHITATERIE:

[ B e S L

/7 B0 AR BT AR R

p+=1i//F p WEHT i STFE

p-=1i//¥ p mEAwHs i MuE

p+i //MEN: HE p FEHNE i MLEHNERE
p-i //MEHN: 5@ p WMEME i NUEHERE
plil // EH: p FHEANE i NLEHEA

p <pl, p<=pl, p>pl, p>=pl

p-pl //pt B p ZEMTEANHK
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Aes was LHNERES KR
vector FEAL )

deque AL [0]

list X

set/multiset ]

map/multimap X[

stack AFFRERER
queue NFFENRER
priority_queue | AZHFIENK 2

ik#hfE (IERKE)

AR EE 1

2025 F 4 § 18 H
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Aes was LHNERES KR
vector FEAL )

deque AL [0]

list X

set/multiset X[

map/multimap X[

stack AFFRERER
queue NFFENRER
priority_queue | AZHFIENK 2

BEMEL, BHllsort, binary_searchBHEIBIIFEAIGE)ENRESR TG
AERHMTER, BAListUARKBASIMAFIZEE!

ik#hfE (IERKE)

AR EE 1
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vectorfyiky

vector AR ESEMNIERES, BF vector AJAB A TJLFESE

(dequeRFR):

1 vector<int> v(100);

2 int i;

3 for (i = 0;i < v.size(); i ++)

4 cout << v[il; //ARAE TARHALT F

5 vector<int>::const_iterator ii;

6 for (ii = v.begin(); ii != v.end(); ++ii)
7 cout << * iij;

8 for (ii = v.begin(); ii < v.end(); ++ii )
9 cout << * ijij;

10

11| /RN

12 ii = v.begin();

13 while (ii < v.end()) {

14 cout << * ijij;

15 ii = ii + 2;

16 }
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list RYIAHES

list FIERESENEERES, ERNEHListiT5E:

list<int> v;

list<int>::const_iterator ii;

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

=W N

HIRAIMUA:

for (ii = v.begin(); ii < v.end(); ++ii)
cout << * iij;
[/ ERBF I <,1ist EH [0 KABHK
for (int i = 0; i < v.size(); i++)
cout << v[il;

T W N =
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TH SRR ZTFIE R Z
Q@ 1list

@ stack

Q@ deque

@ set
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TH SRR ZTFIE R Z
Q@ 1list

@ stack

Q@ deque

@ set
ZE: B
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AT AR 2 IERBRY?

XA AR B8 FT DAFOEEHAR

7 A S [ 3R A28 AT AREDRL
I EE RS AT AR R /N
list EEAERERANEELLBIAR/N

© 606
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AT AR 2 IERBRY?

Q@ WEIENER AT AR AR N

QO FAWEIEREE AT AR

Q@ MNMEENREEAT AL A/N
Q@ list EHERVERERTBELLRA/N
&z D
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= NG A AN
BZHEEN

BUEMR— DR EER, REHfE<algorithm> FIENX

STL iRfftet R MARPBAMEE, LWERK, HF%
HEBRUERBREATHBFTNTR. FEEEATUNERFN—1F
M EHTERE, BERTERDISH, —PERETRNERSE, —1
R IETENER— P TRAENRSS. W, SFMER

BRNEERRE—PMEREE. LW findO BE, ARSBPER IR,
FORE—PMEEIZTTRNE RS

BAT L ERR, BRAEEENA
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BERB:£find ()

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

first # last XA PNSHMERBRMNEREE, ENALE TRBIHHE
KX ERAMER [first,last). XEIMNERENTERSEEZHH,
MR E. findfE [first,last) EXF FvalfiTR

Fl == EEAHINES

REREEE MRS NMRKE, WPZERBEOHEEXIMNTE.
WMRBAE], WiZEREFEFTlast
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BERB:£find ()

1 int main() { //find kR
2 int array[10] = {10, 20, 30, 40};
3 vector<int> v;
4 v.push_back(1); v.push_back(2); v.push_back(3); v.push_back(4);
5 vector<int>::iterator p;
6 p = find(v.begin(), v.end(), 3);
7 if (p !'= v.end())
8 cout << * p << endl; //#rih 3
9 p = find(v.begin(), v.end(), 9);
10 if (p == v.end())
11 cout << "not found " << endl;
12 p = find(v.begin()+1, v.end()-2, 1); //¥AN&#: [1,2,3,4], EHRKH: [2,3)
13 if (p == v.end() - 2)
14 cout << "not found" << endl;
15 int * pp = find(array, array+4, 20);//# 44 4%
16 cout << * pp << endl;
17 return O;
18 }
B
3
not found
not found
20

@ (dEmKZH) 2025 %F 4 B 18 H




STL I:F‘ “k” “/J\” E/\]*E}-EI/_,L\:

KA ERATN TR EMNE KH P
AUFEZZERERENXEEMNNEXREFN, A “BFREEZX

f5]: binary_search
BLEEELSNXEFITMNEIRHER, A “HEFEE | 6l sort

THE-LEHMEZESAT “X7, YN IS

/A STL By, EBREMBERT, UT=MRESZN:
@ xtty/h
Q@ RIEX “x<y” NE
Q ylkbxX
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STL 1 “MB%" BB

BE, “xFlytH%E” EMTF “x==yHE"
Bl fFERHEFAIXE EHITHEE, MIRFEKEind

BN “<MytH%E FNT “whNFyRy/NF<RN AR
5. BFXEHEE, binary_search
KA 2R E SRR R Hfind

ik#hfE (IERKE) FREREAREE 1 2025 F 4 § 18 H



STL 1 “M%E" HER

1 class A {
2 int v;
3 public:
4 A(int n):v(n) { }
5 bool operator<(const A & a2) const {
6 /156K KRB K Ty
7 cout << v << "<" << a2.v << "?" << endl; Eﬁutﬂ—n%
8 return false;//E ¥ [E 7 false

3<97
o ¥ 2<97
10 bool operator==(const A & a2) const { 1<9,;,
11 cout << v << "==" << a2.v << "?" << endl; 9(1,"
12 return v == a2.v; )

1
13 }
14 |}
15 int main() {
16 Aafl={A1), A(2), A(3), A(4), A(B) };
17 cout << binary_search(a, a+4, A(9)); /73 FER
18 return 0O;
19 ¥
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vector ;REIFERF

1 #include <iostream>

2 #include <vector>

3 using namespace std;

4 template<class T>

5 void PrintVector( T s, T e) {

6 for(; s != e; ++s)

7 cout << * s << " "3

8 cout << endl;

9 s

10 int main() {

11 int a[5] = { 1,2,3,4,5 };

12 vector<int> v(a,a+6); //H¥#4 a B EHN v
13 cout << "1) " << v.end() - v.begin() << endl;
14 JIFAHALARETUAR, il 1) 5

15 cout << "2) "; PrintVector(v.begin(),v.end());
16 //2) 12345

17 v.insert(v.begin() + 2, 13); //% begin()+2 L& {E N 13
18 cout << "3) "; PrintVector(v.begin(),v.end());
19 //3) 1213345

20 v.erase(v.begin() + 2); //MEfLT begin() + 2 #
21 cout << "4) "; PrintVector(v.begin(),v.end());
22 //4) 12345

23 vector<int> v2(4, 100); //v2 H 4 F, #2 100
24 v2.insert(v2 begln() v. begln()+ 1,v.begin()+3);
25 /1% vty — B

26 cout << "5) v2: "; PrintVector(v2.begin(),v2.end());
27 //5) v2: 2 3 100 100 100 100

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

29 /B v B —ARE, B 2,3

30 cout << "6) "; PrintVector(v.begin(),v.end());
31 //6) 145

32 return 0;

33 ¥

F£4H18H




FHvectorSLH] — 4242

#include <iostream>
#include <vector>
using namespace std;
int main() {
vector<vector<int> > v(3);
//v A 3 NE, BNTLEHMAE vector<int> K&
for(int i = 0;i < v.size(); ++i)
for(int j = 0; j < 4; ++j)
v[i] .push_back(j);
for(int i = 0;i < v.size(); ++i) {
for(int j = 0; j < v[il.size(); ++j)
cout << v[i][j] << " ";
cout << endl;
}

return 0;

ik#hfE (IERKE) FRAEREAREE 1

2025 F 4 § 18 H




FHvectorSLH] — 4242

#include <iostream>
#include <vector>
using namespace std;
int main() {
vector<vector<int> > v(3);
//v A 3 NE, BNTLEHMAE vector<int> K&
for(int i = 0;i < v.size(); ++i)
for(int j = 0; j < 4; ++j)
v[i] .push_back(j);
for(int i = 0;i < v.size(); ++i) {
for(int j = 0; j < v[il.size(); ++j)
cout << v[i][j] << " ";
cout << endl;
}

return 0;

ik#hfE (IERKE) FRAEREAREE 1
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FTEERTF vectorIRTEEIEA T deque.

dequelfH push_front CEITTRIEBAZIBIE) M pop_front (kBT
EHITR) #E, EXERZ 0(1)
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EEMUERAMREESEAE, RNZREFHETIFR.
BT AEEREINFERBENR AR, EXHF 8 PRRARE:

push_front: //FEH]EIE N

pop_front:  //f| kw0 E BT E

sort: //#F ( list T 3X¥F STL B4 % sort)

remove: // Ml thFndE & (B4R 5% o T A 0 &

unique: //MGFTAEFH—MTEMEAKTE (EHMETEZTEL, N
// unique ZHAFE sort)

merge: //JAIFZANTH PR N —A, HEN U
[1BERERHE FANERZ FRATIERN R — 3 F N & BT HAETE

reverse: //% {84 %

splice: // ZEHRTMEMEHENG —BEERFH—PHEATEK, HEH

// — 4 & M ’5"%&?&5)\9’7%{

[

H O © 0 9 O Ok W N =

[un
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list~BIFERF

©00 1O Utk W+

class A {
private:
int n;
public:
A(int n_ ) {n=mn_; }
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);

};
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) {
0 << a.n;
return o;

template <class T>
void PrlntLlst(const 1ist<T> & lst) {
ES x2: %2 A AN R B
int tmp = lst.s1ze(),
if (tmp > 0) {
typename 1ist<T>::const_iterator i;
i = lst.begin();
for (i = 1st.begin(); i != lst.end(); ++i)
cout << * i << " "y

}
}// typename Jil i

% 1ist<T>::const_iterator =

g (EmK
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list~BIFERF

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

int main() {
list<A> 1st1,1st2;

1stl.
1stl.
1st2.
1st2.
1st2.
1st2.
cout
// 1
cout
//2)
1st2.
cout
//3)
1st2.
cout
//4)
1stl.
cout
//8)
1st2.
cout
//6)
1stl.
1stl.
cout
/17
cout

//8)

push_back(1) ;1stl.push_back(3); lstl.push_back(2);1lstl.push_back(4);
push_back(2);

push_back(10) ;1st2.push_front(20);

push_back(30) ;1st2.push_back(30);

push_back(30) ;1st2.push_front (40);

push_back(40) ;

<< "1) "; PrintList( 1stl1); cout << endl;
1,3,2,4,2,

<< "2) "; PrintList( 1st2); cout << endl;
40,20,10,30,30,30,40,

sort();

<< "3) "; PrintList( 1st2); cout << endl;
10,20,30,30,30,40,40,

pop_front();

<< "4) "; PrintList( 1st2); cout << endl;
20,30,30,30,40,40,
remove(2); //MlIRFT A A(2) A% T E

<< "5) "; PrintList( 1lstl); cout << endl;
1,3,4,

unique); //MBFTARMH —NTEMEFHTE

<< "6) "; PrintList( 1st2); cout << endl;
20,30,40,

sort();

merge (1st2); //IF3f 1st2 % 1sti, 7 1st2
<< "7) "; PrintList( 1lstl); cout << endl;
1,3,4,20,30,40,

<< "8) "; PrintList( 1st2); cout << endl;

g (EmK
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list~BIFERF

61 1stl.reverse();

62 cout << "9) "; PrintList( 1lstl); cout << endl;
63 //9) 40,30,20,4,3,1,

64 1st2.push_back (100);1st2.push_back (200);

65 1st2.push_back (300);1st2.push_back (400);

66 list<A>::iterator pi1,p2,p3;

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

68 p2 = find(1st2.begin(),1st2.end(),200);

69 p3 = find(1st2.begin(),1st2.end(),400);

70 1stl.splice(pl,1st2,p2, p3);

71 /7% [p2,p3) HiA pt Z¥l, # M 1st2 FH#% [p2,p3)
72 cout << "10) "; PrintList( 1lst1); cout << endl;
73 //10) 40,30,20,4,200,300,3,1,

74 cout << "11) "; PrintList( 1st2); cout << endl;
75 //11) 100,400,

76 return 0;

77 s
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vector<int>::iterator iterl, iter2; iterl < iter2;

© 606

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

deque<int>::iterator iterl; iterl +=5
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@ vector<int>::iterator iterl, iter2; iterl < iter2;

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

@ deque<int>::iterator iterl; iterl += 5;
ZE®: B
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Mg, ERAERELERREAR, XEFELBRITTREER.

1 class CMyAverage {

2 public:

3 double operator() (int al, int a2, int a3) {

4 //EH O BEF

5 return (double)(al + a2 + a3) / 3;

6 }

7 1}

8 CMyAverage average; //W#xt%

9 cout << average(3, 2, 3); // average.operator()(3,2,3) ALk E L% % & i
- A

10 /% 2.66667
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STL BHLATER:

template<class InIt, class T, class Pred>
2 T accumulate(InIt first, InIt last, T val, Pred pr);

pr RENRETR.

Xt [first,last) ARG DERSE 1, BT val = pr(val,x i) , REIEK
ZBvale

prifl AT DL R
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1

S U W N =

template<typename _Inputlterator, typename _Tp>
_Tp accumulate(_InputIterator __first, _InputIterator __last, _Tp __init) {
for ( ; __first != __last; ++__first)

__init = __init + *__first;

return __init;

}

1 2

N o U W N

template<typename _Inputlterator, typename _Tp, typename _BinaryOperation>
_Tp accumulate(_InputIterator __first, _InputIterator __last,
_Tp __init, _BinaryOperation __binary_op) {
for ( ; __first != __last; ++__first)
__init = __binary_op(__init, *__first);
return __init;

}
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© 00 N O U W N

[ T N T
X0 = O 0K U WO

int SumSquares( int total, int value){
return total + value * value;
}
template <class T>
void PrintInterval(T first, T last){ //#H X[ [first,last) FHITLE

for( ; first != last; ++ first)
cout << * first << " ";
cout << endl;

}
template<class T>
class SumPowers {
private:
int power;
public:
SumPowers (int p):power(p) { }
const T operator() (const T & total, const T & value) const {
//iT% value # power K77, fuF| total Lk
T v = value;
for (int i = 0; i < power - 1; ++ i)
v = v x value;
return total + v;

};
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1 int main() {

2 const int SIZE = 10;

3 int a1l = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };

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

5 cout << "1) ";

6 PrintInterval(v.begin(), v.end());

7 int result = accumulate(v.begin(), v.end(), O, SumSquares);

8 cout << "2) FH A " << result << endl;

9 result = accumulate(v. begin(),v.end(), 0, SumPowers<int>(3));
10 cout << "3) L FA: " << result << endl;

11 result = accumulate(v.begin(), v.end(), O, SumPowers<int>(4));
12 cout << "4) 4 K FF1: " << result;

13 return 0O;

14 }
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1 int main() {
2 const int SIZE = 10;
3 int a1l = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };
4 vector<int> v(al, al + SIZE);
5 cout << "1) ";
6 PrintInterval(v.begin(), v.end());
7 int result = accumulate(v.begin(), v.end(), O, SumSquares);
8 cout << "2) FH A " << result << endl;
9 result = accumulate(v. begin(),v.end(), 0, SumPowers<int>(3));
10 cout << "3) L FA: " << result << endl;
11 result = accumulate(v.begin(), v.end(), O, SumPowers<int>(4));
12 cout << "4) 4 K FF1: " << result;
13 return 0O;
14 }
Lot
1) 123456789 10
2) P fu: 385
3) L Ar: 3026
4) 4 K Fn: 25333

ik#hfE (IERKE) FROETEMRE 1 2025 F 4 § 18 H



accumulate PR Z7<

1 int result = accumulate(v.begin(), v.end(), O, SumSquares);

KB

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;

S Ut W N

}
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STL HIER RN R ZEAEAR

STL Hi<functional> BIFH LT RERXY R IFAER :
@ equal_to
@ greater
@ less

X LEEARAR AT A SR A R BT R
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template<class T>
struct greater : public binary_function<T, T, bool> {
bool operator() (const T& x, const T& y) const {
return x > y;
}
};

binary_functioniEX:

template<class Argl, class Arg2, class Result>
struct binary_function {

typedef Argl first_argument_type;

typedef Arg2 second_argument_type;

typedef Result result_type;
3

A XRE C++98 FREX, C++11 HEEH
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greater KN

list B MsortiR#, AIEG FHEINERA TS WsortiRE, B
Blist P TTEE < MEM LR T EFHFHES .

listi® B B—Psort KA

template <class T2>
2 void sort(T2 op);

A AR opREERK/N, Bl op(x,y) AtruelllIA xR iZHEERIE -
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1 class MyLess {

2 public:

3 bool operator() (const int & cl1, const int & c2 ) const {
4 return (¢l % 10) < (c2 % 10);

5 }

6 |}

7 | int main() {

8 const int SIZE = 5;

9 int al[SIZE] = {5, 21, 14, 2, 3};

10 list<int> 1lst(a, a+SIZE);

11 1st.sort(MyLess());

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

13 copy(lst.begin(), 1lst.end(), output); cout << endl;

14 1st.sort(greater<int>()); //greater<int>() &M%, KRAEIHATHEFHF
15 copy(lst.begin(), 1lst.end(), output); cout << endl;

16 return O;

17 |}

W

21,2,3,14,5,
21,14,5,3,2,
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ostream_iterator

copy LT

template <class T1, class T2>
void copy(Tl s, Tl e, T2 x) {
for(; s != e; ++s,++x)
*X = *g;

Ok W N

}

ostream_iterator W{AIZRE?
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ostream_iterator

copyZE{UTF

template <class T1, class T2>
void copy(Tl s, Tl e, T2 x) {
for(; s != e; ++s,++x)
*X = *g;

Ok W N

}

ostream_iterator W{AIZRE?
WMERESXHostream_iterator RVIZEHIA TZEFHAIILN?

*, ++, 1=

©6 00
AW N =
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ostream_iterator

copyZE{UTF

1 template <class T1, class T2>
2 void copy(Tl s, Tl e, T2 x) {
3 for(; s !'= e; ++s,++x)

4 XX = XS

5 |}

ostream_iterator W{AIZRE?
WMERESXHostream_iterator RVIZEHIA TZEFHAIILN?

=, x, ++, I=

-
-

HNe oo e
i
A W N
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ostream__iterator

copy ELLF

1 template <class T1l,class T2>
2 void copy(T1l s,T1l e, T2 x) {
3 for(; s != e; ++s,++x)

4 *X = *s;

5

}

ostream_iteratorZ, MM TIEMEM N EEFHMHEE?

© 6 0606
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ostream__iterator

copy ELLF

1 template <class T1l,class T2>
2 void copy(T1l s,T1l e, T2 x) {
3 for(; s != e; ++s,++x)

4 *X = *s;

5

}

ostream_iteratorZ, MM TIEMEM N EEFHMHEE?
++

o

Qo =
Q *
Q !=
&R B
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©00 O Utk W

i

#include <iostream>
#include <iterator>
using namespace std;
class MyLess {
public:
bool operator() (int al, int a2) const {
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;
}
int main() {
int a[]l = {35, 7, 13, 19, 12};
cout << MyMax(a, 5, MyLess()) << endl;
cout << MyMax(a, 5, MyCompare) << endl;
return 0;

19
12

ERKEH MyMax

KEpfE (dEmK
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Bl MyMax

W N 3 Uk W N

template <class T, class Pred>
T MyMax(T *p, int n, Pred myless) {
T tmpmax = p[0];
for(int i = 1; i < n; i++)
if (myless (tmpmax, p[il))
tmpmax = plil;
return tmpmax;

};
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SINBEXNRE, STL M “X7, YN X&R

KEXFERM STL RIS EIE, BB EX RSN £FEEX T
RegopMIER T, UT=FUEZFM:

o x/NFy
e op(x,y)iREE Htrue
e yKFx
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struct M4 {
bool operator()( const T & al,const T & a2) const {
//% al MiZfE a2 BE, MNEE trueo
//ENEE falseo
}
};

FEESHINIR [E] true, BEWKE al HAFE a2 BIE
iR[E] false, EWEE atl FIEXIFE a2 BIE

HFHRNNEE, TEEIEMLEEE al,a2 IR[A true B3 a2,a1 iR
[ true

ENEH @, tkilsort£ runtime error,
EbE: a1,a2 IR[E] false tEER a2,a1 HiR[E false, NEH[EEH
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OO U ks WN -

struct Student {
char name[20];
int id;
double gpa;
Student students [] = {{"Jack",112,3.4},{"Mary",102,3.8},{"Mary",117,3.9},
{"Ala",333,3.5},{"Zero",101,4.0}};
struct StudentRulel { //#&#k4 M/ F|AH
bool operator() (const Student & s1, const Student & s2) const {
if ( stricmp(sl.name,s2.name) < 0)
return true;
return false;

}
struct StudentRule2 { //#% id M/ME|kHE
bool operator() (const Student & s1, const Student & s2) const {
return sl.id < s2.id;

};
struct StudentRule3 {//4% gpa M7 #| 14
bool operator() (const Student & s1, const Student & s2) const {
return sl.gpa > s2.gpa;
¥
};
void PrintStudents(Student s[], int size){
for(int i = 0;i < size;++i)

cout << "(" << s[i].name << "," << s[i].id <<"," << s[il.gpa << ") " ;

cout << endl;

}

g (EmK
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30
31
32
33
34
35
36
37
38
39

int main(){
int n = sizeof(students) / sizeof(Student);
sort (students,students+n, StudentRulel()); //3%#E 4 M/NZE| A4
PrintStudents(students,n);
sort (students,students+n, StudentRule2()); //#% id M/NZ| AH
PrintStudents(students,n) ;
sort(students,students+n, StudentRule3()); //#% gpa M & Z|{KH
PrintStudents(students,n);
return O;
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30 int main(){

31 int n = sizeof (students) / sizeof(Student);

32 sort (students,students+n, StudentRulel()); //3%#E 4 M/NZE| A4

33 PrintStudents(students,n);

34 sort (students,students+n, StudentRule2()); //#% id M/NZ| AH

35 PrintStudents(students,n) ;

36 sort(students,students+n, StudentRule3()); //#% gpa M & Z|{KH

37 PrintStudents(students,n);

38 return O;

39 }

WLER:
(Ala,333,3.5) (Jack,112,3.4) (Mary,102,3.8) (Mary,117,3.9) (Zero,101,4)
(Zero,101,4) (Mary,102,3.8) (Jack,112,3.4) (Mary,117,3.9) (Ala,333,3.5)
(Zero,101,4) (Mary,117,3.9) (Mary,102,3.8) (Ala,333,3.5) (Jack,112,3.4)
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