11-B2E{F—(& vector %8
Al

e 11-1 fREUIFKMIAY Vec BRI

e 11-2 BF Vec RI4ET

e 11-3 Al Vec 385!

e 11-4 EBF [] E&EF

e 11-5 ;& Vec "JLARETF int BASMIVE R ELR



11-1 #¥5&8F(IRY Vec 285!

Vec SERIEZE(TE?

HEEEZEE , BFERB SR —(E/MEMRE vector , —fEN# Vec KRR,

BAZLEZUTZIEEM :

1. data: RE—RFEFEFBICIEIES
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2. size: ;C#kB#I Vec BHITEHE
3. capacity: iL#kBHI Vec B EMFERAREKRLEENZE KRN
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size() : E{EBRI Vec BB %ETE
capac1ty : E{EHA] Vec BEEREIER K/ NGRS N4 ETR
push back(val) : #% val M$I07E Vec B Eim
pop_back() : #5 Vec EimtITEBR

IRERFIRT LSS EER MRS SN T:

[vec.h]

class Vec {
private:
int *m _data;
int m_size;
int m capacity;
public:
Vec();
~Vec();
int size();
int capacity();
void push back(int val);
void pop back();
};

TERLEREIER Y , FER m_ FRIENEE
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size B9 member function,
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ERBERESD , FPIEVIRL Vec B9 data member, EARBIEIIIFH Vec ER—EZHIEEE , FTLL—FE1E m_size
#1 m_capacity &2 0, i m_data BI%EFE nullptr & , ﬁﬁﬁﬁﬁiﬁﬁ}aﬂﬁﬂnafﬁﬁfo

Vec::Vec()

{
m data = nullptr;
m_size = 0;
m_capacity = 0;

}

ERBRHENS  BFITRERTERFRAMEREETIRE , HHIVFE m_data FFAER nullptr, TR EIEEH
mECiEEE, RMZERMEENTE  BEBBIFRRLR.

Vec::~Vec()
{
if(m datal!=nullptr)
{
delete [] m data;
}

—. size # capacity

Vec B9 size # capacity EigZ push_back MARREAZHITEMME , EM{E data member REZMEREE
2, FrbAFR M R I M EHE FERYRY B R B R R BB E1E,

int Vec::size()

{

return m_size;

}

int Vec::capacity()

{

return m capacity;

}

. push_back

Vec ZEFEMRRE , RFIFRA—(EBENREE - BAMKRBZEIN 2EX,
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E‘& AEMR , Bt —FI%A capacity 2 0, 3k 2 Z1#&ER 0, FIAESRIRIEEEIASR , 75— K push_back
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capacity ZmE% 1,
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3. BREZERIEE  BHEIFERR
4. 1% m_data fEEFHERCIEE

void Vec::push back(int val)
{
// WRZEMFSA
if(m_size==m_capacity)
{
/! BRERBREH 2 FRN



int new capacity = m_capacity*2;

if(new capacity==0)
new capacity = 1;

// BEE—HEHBIZER

int *new data = new int[new capacity];

// BERREIFRAZER
for(int i=0; i<m size; i++)

{

new data[i] = m data[il;

}

// TERREERVZERT - CUREER

if(m data!=nullptr)
delete [] m data;

m data = new data;
m_capacity = new capacity;

m data[m size] = val;
m_size++;

r'd, pop_back()

pop_back ENRRGE , REE size - 1 BI9] , AhiE

void Vec::pop back()
{

m size--;
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BRI Vec FRIWMT :

[vec.h]

#ifndef VEC_H INCLUDED
#define VEC_H_ INCLUDED

class Vec {
private:
int *m data;
int m size;
int m capacity;
public:
Vec();
~Vec();
int size();
int capacity();
void push back(int val);
void pop back();

}i
Vec: :Vec()
{
m_data = nullptr;
m size = 0;
m_capacity = 0;
}
Vec::~Vec()
{
if(m_data!=nullptr)
{
delete [] m data;
}
}
int Vec::size()
{
return m size;
}
int Vec::capacity()
{
return m_capacity;
}

void Vec::push back(int val)
{
// WMRZEEFSA
if(m_size==m capacity)
{
// BRERBEFERN 2 EXND

int new capacity = m capacity*2;

if(new capacity==0)
new capacity =

// BCE—IRFRAIZEM

int *new data = new int[new capacity];
// BERREIFRAZER

for(int i=0; i<m size; i++)

{

new data[i] = m data[i];



// TERREERZER > EAREEM
if(m_data!=nullptr)
delete [] m data;

m_data = new data;
m_capacity = new capacity;

m data[m size] val;

m size++;

void Vec::pop back()
{

m size--;

#endif // VEC H INCLUDED
EEREAPSAHZEERERES,

#include <iostream>
#include "vec.h"

using namespace std;

int main()

{

Vec a;

a.push back(1);
cout << "Cap:" << a.capacity()
a.push back(3);
cout << "Cap:" << a.capacity()
a.push back(5);
cout << "Cap:" << a.capacity()
a.push _back(7);
cout << "Cap:" << a.capacity()
a.push _back(9);
cout << "Cap:" << a.capacity()

return 0;
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[main.cppl]

#include <iostream>
#include "vec.h"

using namespace std;

int main()

{

Vec a;

a.push_back(1);

cout << "Cap:" << a.capacity() << " Size:" << a.size() << endl;
a.push back(3);

cout << "Cap:" << a.capacity() << " Size:" << a.size() << endl;
a.push _back(5);

cout << "Cap:" << a.capacity()
a.push _back(7);

cout << "Cap:" << a.capacity() << " Size:" << a.size() << endl;
a.push_back(9);

cout << "Cap:" << a.capacity() << " Size:" << a.size() << endl;

A

< " Size:" << a.size() << endl;

for(int i=0; i<a.size(); i++)
{

cout << afi] << " ";
}

cout << endl;

return 0;

}

HMEREIEEBERAI.
i error: no match for 'operator[]' (operand types are 'Vec' and 'int')|

EABESE 23 {THH cout << ali] , AREFBAFE vec [ BEEERERIE.
[l R—EE&EF 6 SEENEGN (| B&ETEEEMARE , N EBZEF Vec iy [1 EETFER,
£ Vec EEMEIRMAEITES [1 EEFRIMERE,

;éid pop back();

int& operator[] (int index); // <== MAEIT
Y

EREEEIBD A,
int& Vec::operator[] (int index)
{
return m data[index];

}

ERIETUIS R M ERIE? FFHEEIRMRIUERRS 2RE,
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ﬁﬁmE&?E%Biﬁuﬂfi“a‘fE’J TEES , AR, SERAEEYE al0] = 10; BEMERE , HiEERETmNE
1E

. : (FREB%ER)  BRREENERBEI Vec SEER,
. Operator 1 (e %ﬁ%*ﬁa) BER C++ W ARRY, HeERMREHREESE . "REEFESTER [

EﬁLUHbJ °
e (int index) (28) : PIEREMENHTF (R31ME) . FW0 a[3], EfE index FLRE 3.

IR A TIEERFZ T\ R ERRE

[main.cpp]

#include <iostream>
#include "vec.h"

using namespace std;

int main()

{

Vec a;

a.push back(1);
cout << "Cap:" << a.capacity() << " Size:" << a.size() << endl;
a.push back(3);
cout << "Cap:" << a.capacity() << " Size:" << a.size() << endl;
a.push back(5);
cout << "Cap:" << a.capacity() << " Size:" << a.size() << endl;
a.push back(7);
cout << "Cap:" << a.capacity() << " Size:" << a.size() << endl;
a.push back(9);
cout << "Cap:" << a.capacity() << " Size:" << a.size() << endl;

for(int i=0; i<a.size(); i++)

{
cout << af[i]l << " "; // 13579
ali]l = a[il*2; // iBfEENSE 2 &

}

cout << endl;

for(int i=0; i<a.size(); i++)
{

cout << afi] << " "; // 2 6 10 14 18
}

cout << endl;

return 0;
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BriFM Vec #ATUAEIRER & , (BERREEFH int BURIMNER |, EEFEEERIZRA,
BREERBRFIAE , #EHMEE—E Vec_int 45 int A , E—1{@ Vec_double %4 double A, ...... o

FEERHRMEFER (AR #HE (template) , class EARELEWER [#RhR] , ™ template BI2FRESE class B9
[1&hR],

{RAAIERAE |, TEESIFE Vec<int> 55 template FEEFHMIEM—ERTUEEF int B9 class , EEEE
Vec<double> iERF template FAEEHKFI4E AL —ER] LAEETZ double B class,

FERRAIBHRIEN tenplate<typenane T> ForiE FAEE 1R, B8 &, BE 1 8, DTERAIEENLR,
B30 -

template<typename T>
class Vec {
private:

T* m data;

int m_size;

int m_capacity;

I8

FBEBRETERTD , FFEE—(E vec<double> a; , EEIESE—ERIEIER Vec class,

class Vec<double> {
private:

double* m data;

int m size;

int m capacity;
h

Wtk —3R , FHPIFLETUAGE Vec BREGFESZERRINTE , EERHMBE S RETHELA,
&8/ [vec.h]

#ifndef VEC H INCLUDED
#define VEC H INCLUDED

template<typename T>
class Vec {
private:
T *m _data;
int m size;
int m_capacity;
public:
Vec();
~Vec();
int size();
int capacity();
void push back(T val);
void pop back();
T& operator[] (int index);

I}3

template<typename T>
Vec<T>::Vec()
{
m_data = nullptr;
m size = 0;



m_capacity = 0;

template<typename T>
Vec<T>::~Vec()

{
if(m data!=nullptr)
{
delete [] m data;
}
}

template<typename T>
int Vec<T>::size()
{

return m_size;

template<typename T>
int Vec<T>::capacity()
{

return m_capacity;

template<typename T>
void Vec<T>::push back(T val)
{
// WRZEMFSA
if(m size==m capacity)
{
/! BRERBREH 2 FRN

int new capacity = m capacity*2;

if(new capacity==0)
new capacity = 1;

// ERE—IRFEIZER
T *new data = new T[new capacity];
// BERRIIFRAIZER
for(int i=0; i<m size; i++)
{
new data[i] = m data[il;
}
// TERRERZER - cUBHFERM
if(m data!=nullptr)
delete [] m data;

m data = new data;
m_capacity = new_capacity;

m data[m size] = val;
m_size++;

template<typename T>
void Vec<T>::pop_back()
{

m_size--;

template<typename T>
T& Vec<T>::operator[] (int index)
{

return m_data[index];

#endif // VEC_H_INCLUDED






	11-自己實作一個 vector 類別
	11-1 規劃我們的 Vec 類別
	一、Vec 類別需要什麼？

	11-2 實作 Vec 的細節
	一、建構與解構函數
	二、size 和 capacity
	三、push_back
	四、pop_back()

	11-3 測試 Vec 類別
	11-4 重載 [] 運算子
	11-5 讓 Vec 可以儲存 int 以外的資料型別

