++

. i ERRIREES TL
Programming Standard Template Library

2025F4H28H
PRIE DB LLRE



Chapter 8 tR/HIRIREESTL

=8.1 HRiEiR ()

+8.2 STLSZBYRIE
+8.3 &BegContainers
8.4 1E{sSIterators

2121



KA ==

RIRtREVEH
S(J‘--I)J ctEEIMARETEREABAIRZL, BLIE X EREIER,
X TINREERRIEMEGEREAR, TOEXHER, REBEN—AIXHET
SR TR FRUSRARR.
A7 25T S TRES / / ECBRANF R &SR
class Compare int class Compare float
{private: {private:
int x,y; float x,y;
public: public:
Compare int(int a,int b) Compare float(float a,float b)
{x=a;y=b;} {x=a;y=b;}

int max()
{return (x>y)°?x:y;}
int min ()
{return (x<y)?x:y;}
};

float max()

{return (x>y)°?x:y;}
float min ()

{return (x<y)?x:y;}

};




KA ==

> RIRIRBYE XS

template <class numtype>
class Compare
{ private:
numtype x,V;
public:
Compare (numtype a,numtype b) // ¥IiEHHE]
{ x=a;y=b;}
numtype max ()
{ return (x>y)?x:y;}
numtype min ()
{ return (x<y)?x:y;}
};

4/21



KA ==

il e B A

> FIRRAITE X BT FKIEHRIMENX maxFIminp REEL
numtype Compare< numtype > ::max
template<class numtype> YP P YP ()
class Compare { return (x>y)?x:y;}
{ private: numtype Compare< numtype > ::min()
numtype X /4 y ; P . .
public: { return (x<y)?x:y;}

/ [ ¥SEHEN
Compare (numtype a,numtype b) iR (e
{ x=a;y=b;}
numtype max ()
{ return (x>y)?x:y;}
numtype min ()
{ return (x<y)?x:y;}
};

int main|()

{ Compare<int> cmpl (3,7);
Compare<float> cmp2(45.78,93.6) ;
Compare<char> cmp3('a','A');
return O;

5/21
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8.2 STLSZBiYHiIE

> STL iFftEtRE Standard Template Library
STLEARXAN, BEXEQAEFH. ENASBHNEE=EES. «
SERES | alocator ‘:

P

Cup<T>

Cup<Water>
Cup<Coffee>
Cup<Tea>

- A EBBHOMBIESR, S
BRI SA.

- ZBULEERZITROEE
- KBSk, BEFEIR

7121



8.2 STL5iZBlfRis

> STL tREtRREE
STLR7<XAH, (BEXEBEFa. EFZMEE=1 55,

Sequence Containers: Associative Containers: Unordered Containers:

Array: Set/Multiset: Unordered Set/Multiset:

Vector: f\&

Map/Multimap: Unordered Map/Multimap:

S R R B R R R 1/m\r @

S BB OHE P

8/21



8.2 STLSZBlfRiE

> STL tREIRIREE

C++ B ERME:

1. FTERIE— MR AN ES(E):
int * temp = new int[m];

2. BIRAFZERIZEE S FTE

HISHIAEFEZ(E]

3. FIRERIEZSBREDN
delete [] p; p = temp;

memecpy(temp, p, sizeof(int)*n);

9/21



8.2 STLEZRI1RIE

> STL tREEARIRE

vector <int> a; //TEX a BH, HEEEKER o, (BfIEBLHE

AFEIRY

2, IEH a JLMRIEFEEIERIAERNZER.

//TEEH a HBFRIN 10 4MTE

for (int 1 = 0; 1 < 10 ; i++)

a.push back (i)

/ ETUAFEEEEEE a B

a.resize(100) ;

a[90] = 100;

/ /ERILAEIEIBRENE a PAFBRITTE, WY a2 AIKEESA 0
a.clear();

/ /EFREE a BIKNA 20, FHHFE 20 4 -1 TE

a.resize (20, -1)

http://c.biancheng.net/view/6749.html
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8.3 &@/22 Containers

> At AEREER?
Think of your container as a file cabinet!

=

Organization Standardization

©)

Abstraction

Related data Common
can be features are
packaged expected and
together! implemented

Complex ideas
made easier to
utilize by
clients

All containers are collections of objects...

for (initialization; termination condition; increment)
12/21



vector <int> v;
deque <int> d;

list <int> |;

int num=20;
double value =1.0;
std: :vector<double> wvalues (num, value);

int array[]={1,2,3};
std: :vector<int>values (array, array+2);//values R{RF{1,2}
std: :vector<int>valuel{l,2,3,4,5};

//value2fffF{1,2, 3}
std: :vector<int>value2 (std: :begin (valuel) ,std: :begin(valuel)+3);

13/21



8.3 &@/22 Containers

S

Sequence:

e C(Containers that can be accessed

sequentially
e Anything with aninherent order
goes herel!
Associative

e C(Containers that don't necessarily
have a sequential order

e More easily searched

e Maps and sets go here!

= Vector
+ Deque
« List

Associative
container

+ Stack
* Queue

14/21




8.3 &@/22 Containers

> Vectorgazs

|2 1 vector st st s |
B R R e
begin() IR [ [ 2 5 A — AN TR IR
end() g@%@ﬁ%&%ﬁ~ |ZE§F)?E&EE~¢&EE’JI‘%R
, JEH A begin() &5 &1 .
rbegin() B [E1HE ) B — e E kAR .
rend() IR 4R [ 55— A TG R ITE AL B AT — AMLE %2
chegi A begin() ThAeM, SR AERIERE, BT const
e JEAE, AL TS .
cend) fﬁtﬂ er%qgh%ﬁé*ﬁﬁlzﬂﬁiifiﬁgﬁﬁi, W7 const J&
, NHEHFEsoE.
) il rbegin() DhfeAA, HAGSEH SRR E, BT const
crbeging JRE, AR TS -
crend() %Triend%‘z;ﬁmlﬂ, SURKLESERR E, 0T const
, AT ESOTE.
size() JR [ 52BN
resize() PR S BRIC R I
capacity() JA DT iE3T
empty() ﬁggﬁf% BHILH, AR, WRE true; K2,
reserve() WIS A .

shrink _to_fit()
operator(]

at()

front()
back()
data()
assign()
push_back()
pop_back()
insert()
erase()
clear()
swap()
emplace()
emplace_back()

W AR BISE T 24 TR SEBR T KD

FHT [ @A, AL AT R B T OC R, 8
FRED AT AL E S vector B HINTEE .

A S E KRB Vil TR
R[S A IER MG -

IR [l J5 — A TEER 51

IR AN A s S AN TR R A
FHH R B R A N

FEFE AR R A I — AN e 3
BT IR TEE -

FEARSE AL BN A A TR
B — AR B K.
BHATHIIIH, AaRNEN 0.
PN IO -

FERRE I E B AN TR
FEFF AR AAE R TE K -

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

Vectorimplementation

We keep track of a few member variables:

. . e _size = number of elements in the vector
in t main ( ) e __capacity = space allocated for elements
/ /R — T vectorAE 116|180

vector<char>value;

//FvalueFaEF R EHKKAEIMN s. T. L FH

value.push back('S')

value.push back('T")

value.push back('L');

[/ size() BARFBHFHITCENH

printf ("TTENECN: %d\n", value.size());

/ /8 FRE AR 2%

for (auto 1 value.begin () ;
cout < *1 << " ",

cout << endl;

value.insert (value.begin (),

cout << "BHINILEN:
return 0;

} 15/21

Don't confuse these two!

e

Ne

i < value.end() ;

'c'y; J/FFRBANTERF

" << value.at(0) << endl;

i++)
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8.4 1k{X28 Iterators

> 1EERRYE XFER
ECREATELHNRESHR. XEESUgEER:, EaRERSRINFER.
EUIRERMIRSTHISER, AFHRERPRNSEITE.

ESBN— 1T EINFERDEI S — 1N =, WdREIRIERSES.

D Fo M——
array i{ ivectnrﬂiint}::iteramr array i

3 3 vend) |
size 3 size 3

17/21



8.4 1k{X28 Iterators

> 1EERRYE XFER

input

forward

ﬂbidimctlonal

random
access

f

RANDOM-ACCESS

[ BIDIRECTIONAL \
i FORWARD k
[ INPUT ] { OUTPUT ]
X A

o o

\

o Alliterators implement a few shared operations:

o)

o)

O

Initializing
Incrementing
Dereferencing
Comparing

Copying

iter = s.begin();
++iter;

*iter;

iter 1= s.end();

new_iter = iter;
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4 %122 Iterators

> Vectoraas AL a5l
ﬁﬁEEﬂL‘tEﬁ*W] vector<int>values{l,2,3,4,5};
auto first = values.cbegin() ;
(¢)begin() (c)end() |auto end = values.cend();
l l while (first !'= end)
>
{
E E E . s //*first = 10; PEEBHITE
1 . i vur n-1 n
cout < *first <« " ";
Ti T ++first;
(cHrend() (¢)rbegin() }
for (auto first = values.rbegin(); first != values.rend(); ++first) {
cout << *first <<« " ";

}

iE: C++11 T auto KEFFHAIB N, FRHERMBENZEHS. BHiER, (EA7T auto
FEFUR, WERSERFEEIHESHRERISE,
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4 %122 Iterators

1= ERLH)

+® 1 TEEBFENENE

aa I I 28 S Y
array BEAN A B 2R
vector AN A (B k{125
deque BEAN A B 28
list IREEEAEE
set / multiset IREREMEE
map / multimap IR EnEAEE
forward_list BIE) k.28

unordered_map / unordered_multimap | Bi[E)ik{ 22

unordered_set / unordered_multiset B EMEE

stack A

queue T FEAEE
= 2 EEEM 4 pEN A
BRBENAN Rifiat

IE[aEfLER BaEkBuiterator ELEEE;
WEIEMEEMIEE BaEL B const_iterator S,
ekt 2E BEEX A reverse_iterator A 2EH;
BERMENRIE BaikEconst_reverse_iterator ELEEE;

#include <iostream>
#include <vector>//FEEEB| AN vector kX
using namespace std;
int main() //#/1 vector Z&#%.
{
vector<int> v{1,2,3,4,5,6,7,8,9,10}; //vE#¥IEHEEION TR
cout << "FE—MBH H¥E: " << endl;
for (int i = 0; i < v.size(); ++i) //sizelREIJLENZ
cout << v[i] <<" "; //BEEHAH —FHFEHvectorF S
//RIB—NIERIEREE, HR, vectort IRFFHAM 3 FrwE UERBH AR
cout << endl << "R HE: " << endl;
vector<int>::iterator 1i;
for (i = v.begin(); i '= v.end(); ++i) //H '= WBHNENRE
cout < *i << " ";
cout << endl << "%_ﬁ'ﬁﬁfﬁ{i " << endl;
for (i = v.begin(); i < v.end(); ++i) //H < HLBHENERSE
cout < *i << " ";
cout << endl << "%lﬂlﬁ'ﬁﬁfﬁ{i " << endl;
i = v.begin();
while (i < v.end()) { //FRE—"1%H
cout < *i <<« " ";

i+=2; // BENLUTRIBRESHF "+= BHE  HBME
} 20/21
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