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1) Gigi thiéu:

Lép mang dong vector<T> ¢6 san trong thur vién chuan STL cia C++ cho phép dinh nghia
mot mang dong cac phan tir kiéu T, vector ¢6 c4c tinh chat sau:

- Khong can phai khai b4o kich thudc cua mang vector c6 thé tu dong cap phat bo nha, ban sé
khong phai quan tim dén quan ly kich thudc caa no.

- Vector ¢on ¢6 thé cho ban biét sé lugng cac phan tr ma ban dang luu trong nd.

- Vector c6 cac phuong thic cua stack.

- Hb tro tat ca cac thao tac co ban nhu chén ,x06a, sao chép ..

I1) Vi sao dung Vector:

- rrr rrrl I>.]
Kiéu vector c6 thé coi la kleu ‘mang trong 1ap trinh C truyén thong. Mang la tap hop cac gia
tri cung kiéu, dugc sap xép nbi tiép nhau. Cac phan tir cia mang c6 thé duoc truy cap ngau
nhién qua chi sd.
Vin d¢ dat ra: Néu vector la mang thi tai sao lai phai sir dung vector khi ban da qua
quen thugc véi mang?
- Néu ban str dung mang tinh: Méang nay luon dugc khai bao véi kich thugc tdi ¢a ma ban c6
thé ding dan dén ton nhiéu viing nhé thira.
- Néu ban sir dung mang dong: Ban phai xin cap phat bo nhé, 1am viéc véi con tro. Con tro 1a
khai niém hay trong C, C++, nhung n6 1a nguyén nhéan cua rat nhidu rac réi trong lap trinh.
- Khdng thuan tién trong viéc truyén tham sé kiéu mang vao ham hay tra lai kiéu mang tir
ham.
- Nhuoc diém quan trong nhat: Néu ban st dung mang vuot chi sé vuot qué kich thudc dé
khai béo, C++ s& khong thdng bao 15, diéu nay dan dén 16i day chuyén do cac Iénh 15i da tac
d6ng dén cac bién khac trong chwong trinh
Vector 1a mot container cung cap kha ning sir dung mang mém déo, cd kiém soat range
check khi can thiét, voi kich thudc tly y (ma khéng can phai sir dung con tro). Ngoai ra
vector cho phép ban chén thém hoic x6a di mot sb phan tir chi bang 1 Iénh (khong phai st
dung vong lap nhu dbi véi mang).

I11) Ca phap:
Pé dung vector thi can thém 1 header #include <vector> va phai c6 using std::vector; vi
vector dugc dinh nghia trong STL (Standard Template Library)
Vi du:

vector<int> A;
Cau lénh trén dinh nghia 1 vector c6 kiéu int. Kiéu vector duoc dat trong 2 dau ngoic nhon.
Kich thugc cua vector ¢6 thé ty nang Ién nén khong can khai bao sé phan tir hodc néu mudn
khai bao thi ban c6 thé khai bao nhu sau:

vector<int> A(10);
Cau lénh trén khai bdo A l1a 1 vector kiéu int c6 10 phan ta. Mic du size caa né bang 10
nhung st dung hon van duoc.
Ta c6 thé khai tao gia tri mac dinh cho vector:

vector<int> A(10,2);



Cau lénh trén khai bao 10 phan tir vector A duoc khoi tao bang 2. Bong thoi ta ciing co thé
khai tao cho 1 vector s& 1a ban sao cua 1 hozc 1 phan vector khéc, vi du :

vector<int> A(10,2);

vector<int> B(A);

vector<int> C(A.begin(), A.begin() + 5 );

Pé hiéu rd vé vector, ta xem doan code sau:

#include <iostream> // Thu vién iostream phuc vu ghi dit Iiéu ra man hinh
#include <vector> // Thu vién vector, s dung kiéu vector

using namespace std; // S dung namespace std

int main()

{

vector<int> V(3);
// V Kiéu vector sé nguyén (s dung giéng mang int[3])

V[0] = 5;

// Gan gia tri cho cac phan ti cua bién V

V[1] = 6;

// S dung dau méc [] hoan toan giéng véi mang
V[2] = 7;

for (int i=0; i<V.size(); i++)
// Ghi gia tri cac phan t&r clta V ra man hinh
cout << V[i] << endl;
// Néu sur dung mang, ban phai cé bién luu kich thudc

}

Vi du trén cho ban thay viéc sir dung vector rat don gian, hoan toan giéng voi mang nhung bo
nhé dugc quan ly tu dong, ban khong phai quan tam dén giai phong cac ving bo nhé da xin
cap phat.

Truong hgp xac dinh kich thuéc mang khi chuong trinh dang chay, ching ta dung ham dung
mic dinh (default constructor) dé khai bao mang chwa xac dinh kich thuéc, sau d6 dung
phuong thirc resize() dé xac dinh kich thuéc cua mang khi can. Chuong trinh sau day nhap
vao n tir (word) mai tir 1a mot chudi kiéu string:

S | s | camwy
1 3 2 9 g 4 : 0 ” 0 ” 0 =v.resize(9)
| NSRS | WySSnyy. | Sys——
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#include <iostream>
#include <string>
#include <vector>
using namespace std;
int main()
{
int iWordNum;
vector<string> arrWords;
cout << "Enter number of words = '';
cin >> iWordNum;
arrWords.resize(iWordNum);
for (int i = 0; i < arrWords.size(); i ++)
{
cout << "Enter word " << i << " = ";
cin >> arrWords[i];
}
cout << "After entering data..." << endl;

for (int i = 0; i < arrWords.size(); i ++)
cout << arrWords[i] << endl;



}

Ouput:

Enter number of words = 3
Enter word 1 = hello

Enter word 1 = c++’s

Enter word 1 = world

After entering data...

hello

ct++’s

world

Press any key to continue . . .

IV) Cac phwong thuc:
Cac phwong thuc caa stack: push_back() va pop_back()
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#include <iostream>
#include <vector>
using namespace std;
int main()
{ - -
int i;
vector<int> V;
for (i=0; i<5; i++)
// Lap 5 lan, méi | an dua thém 1 s6 vao vector
V.push_back(i);
// Nhu vay, vector c6 thé dugc s dung nhu stack
cout << endl << "Mang ban dau:" << endl;
for (i=0; i<V.size(); it++)
// Ghi lai ndi dung cda mang ra man h.nh
cout << V[i] << endl;
V.pop_back( ); // Xbéa phan t&r vira chén vao di
cout << endl << "Xoa phan tu cuoi:" << endl;
for (i=0; i<V.size(); it++)
// In noi dung cua vector sau khi x6a
cout << V[i] << endl;




return 0;

}

V6i Vi du trén, ban c6 thé thiy ta c6 thé st dung vector nhu 1 stack:

- Khéng nén dung toan tur [] dé truy xuat cac phan tir ma nd khong ton tai, nghia 1a vi du
vector size = 10, ma ban truy xuat 11 1a sai. Dé thém vao 1 gia tri cho vector ma n6 khong cé
size trugc hodc d4 full thi ta dung ham thanh vién push_back(), ham nay s & thém 1 phan tu
VAo cubi vector.

- Tuong tu VGi thao tac x6a mot phan tir & cudi ra khoi vector, ban ciing chi can sir dung 1
Iénh: pop_back( )

Xo6a tai vi tri bat ky, xoa tring:

#include <iostream>

#include <vector>

using namespace std;

template <class T>

void print(const vector<T>&v)

for (int i =0; i < v.size(); i++)
cout << v[i] << endl;

int main()

char *chao[] = {"Xin", "chao", "tat", "ca", "cac", "ban"};
int n = sizeof(chao)/sizeof(*chao);
vector<char*> v(chao, chao + n);
//day la 1 cach khdi tao vector
cout << "vector truoc khi xoa" << endl;
print(v);
v.erase(v.begin()+ 2, v.begin()+ 5);
//x6a tur phan t& thit 2 dén phan t& tht 5
v.erase( v.begin()+1 );
//x6a phan t&r thi 1
cout << "vector sau khi xoa" << endl;
print(v);
v.clear();//X6a toan bé cac phan tu
cout << "Vector sau khi clear co "

<< v.size() << " phan tu" << endl;
return 0;

}

Output:

vector truoc khi xoa
Xin

chao

tat

ca

cac

ban

vector sau khi xoa
Xin

ban

Vector sau khi clear co 0 phan tu




Phwong thirc chen

iterator insert ( iterator position, const T& X );

void insert ( iterator position, size_type n, const T& X );

void insert ( iterator position, Inputlterator first, Inputlterator last );

Vi du:

// inserting into a vector

#include <iostream>

#include <vector>

using namespace std;

int main

{
vector<int> v1(4,100);
vi.insert ( vl.begin()+3 , 200 );
//chén 200 vao trudc vi tri thi 3
vi.insert ( vl.begin()+2 ,2,300);
//chén 2 lan 300 vao trudc vi tri tha 2
vector<int> v2(2,400);
int a [] = { 501, 502, 503 };
vl.insert (vl.begin()+2, a, a+3);
//chén mang a (3 phan t) vao trudc vi tri tha 2
vl.insert (vl.begin()+4,v2.begin(),v2.end());
//chén v2 vao trudc vi tri tht 4
cout << "v1 contains:";
for (int i =0; i < vl.size(); i ++)

cout << " " << vi[i];

return 0;

}

Output:

vl contains: 100 100 501 502 400 400 503 100 200 300 300 100

Mot so ham khac va chirc nang
Nhirng toan tir so sanh: dugc dinh nghia cho vector: ==, <, <=, |=, >, >=
Tham chieu back(), front()
template<class _TYPE, class _A>
reference vector::front( );
template<class _TYPE, class _A>
reference vector::back( );
Tra ve tham chiéu dén phan ti dau va cuoi vector:
v.front() @ v[@] va v.back() B v[v.size()-1]

#include <iostream>

#include <vector>

using namespace std;

int main

{
int a[] = {3,2,3,1,2,3,5,7};
int n = sizeof(a)/sizeof(*a);
vector<int> v(a, atn);
cout << "phan tu dau la " << v.front() << endl;
cout << "phan tu cuoi la " << v.back() << endl;
cout << "gan phan tu cuoi la 9 ..." << endl;
v.back() = 9;



C4c ham c6 hau té _copy nhw remove copy, remove if copy, replace copy,
replace_if_copy, reverse_copy sir dung twong tw nhwng tao ra va thao tac trén ban sao
container

Sap xép container (& day la vector)

#include <iostream>
#include <algorithm>
#include <vector>

using namespace std;

void printint(const int &i)

{
cout << i1 << endl;

}

int main()

{
int A[1 = {3,2,3,1,2,3,5,3};
int n = sizeof(A)/sizeof(*A);
vector<int> V(A, A+n);
cout << endl << "Danh sach ban dau" << endl;
for_each( V.begin(), V.end(), printint );
V.sort();
vector<int>::iterator vi;
cout << endl << "Danh sach sau khi sap xep" << endl;
for_each( V.begin(), V.end(), printint );
getchar();

}

Trong vi duy trén ta hoc dugc cach s dung ham for each() va sort() dé thao tac vai 1
container.

Tim kiém tuyén tinh

// lineal search
#include <iostream.h>
#include <algorithm>
#include <vector>
using namespace std;
bool 1s0dd(int x)

{

return x%2;
}
int main()

int a[l = {2,4,2,6,9,1,2,3,2,3,4,5,6,4,3,2,1};

int n = sizeof(a)/sizeof(*a);

vector<int> v(a, atn);

int first = find(a, a+n, 1) - a;

//céac ham thuat toan hoan toan c6 thé thao tac trén mang & con tré thudng

cout << "[array] so thu tu cua phan tu dau tien = 1: " << first << endl;
first = find(v.begin(),v.end(), 1) - v.begin();

cout << "[vector] so thu tu cua phan tu dau tien = 1: " << first << endl;
//find_if

vector<int>::iterator Iit;

it = find_if(v.begin(),v.-end(), 1s0dd );

first = it - v.begin();

cout << "Phan tu le dau tien la " << *it << " o vi tri thu " << first << endl;
return 0O;



Ngoai ra con ¢ nhiéu ham tim kiém khac: ham search() dung dé so khop 1 chudi lién tiép
cac phan tir cho truegc, ham search_n tim kiém vai so6 lan lap xac dinh, ham find_end tim két
qua cuoi cung, find_first_not_of(), find_last_not_of() ...

Pém & tim min max

//counting

#include <iostream>
#include <vector>
#include <algorithm>
using namespace std;
bool 1s0dd(int x)

{
return x%2;
}
int mainQ)
{
int a[] = {3,2,3,1,2,4,5,3};
int n = sizeof(a)/sizeof(*a);
vector<int> v(a, atn);
cout << "So luong so 3 trong mang: " << count(v.begin(),v.end(), 3) << endl;
cout << "So luong so le trong mang: " << count_if(v.begin(),v.end(), 1s0dd) <<
endl;
cout << "So nho nhat trong mang: " << *min_element(v.begin(),v.-end()) << endl;
cout << "So lon nhat trong mang: " << *max_element(v.begin(),v.end()) << endl;;
return 0O;
}

Ham chuyén d6i hang lo at transform()

Mot trong nhiing giai thuat thi vi hon la transform(), phan tir duoc stra di ting céi trong
mot pham vi theo mogt chic nang ma ban cung cap.

#include <vector>
#include <algorithm>
using namespace std;
template <class T>
T inc(T x)
//ham dung dé chuyén déi

{
return x+1;
}
int mainQ)
{
int a[l1 = {3,2,3,1,2,3,5,3};
int n = sizeof(a)/sizeof(*a);
vector<int> v(a, atn);
transform(v.begin(), v.end(), v.begin(), inc<int> );
copy(v.begin(), v.end(), ostream_iterator<int>(cout, " "));
// The output is "4 34 2 3 4 6 4".
return 0O;
}

Ngoai ra con nhiéu ham thuit toan khac c6 thé tham khao trong tai liéu
reference caa c++



