TIN HOC DAI CUONG

Bai 10: Mang va kiéu di liéu vector



NOi dung

1. Khudn mau (template)

2. Kiéu dit liéu mang (vector)
= Gidi thiéu
= Hé thong chi muc
» Khditao, nhap va xuat dir liéu
* Mot s6 ham ho tro

3. Kiéu mang goc
4. Baitap
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Phan 1

Khudn mau (template)
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Khudn mau (template)

= Nhiéu thuat todn cé tinh téng quat, cé thé ap dung duoc
cho nhiéu loai di¥ liéu khac nhau
= Vi du: tim phan t& I&n nhat trong 2 phan tu
int max(int a, int b) {
if (a > b) return a; else return b;

}
double max(double a, double b) {

if (a > b) return a; else return b;

}
string max(string a, string b) {
if (a » b) return a; else return b;
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Khudn mau (template)

= Ngdn nglt C++ cho phép ching ta “tdng quat hda” cac

doan ma twong ty nay bang cach st dung template

= Vi du: tim phan t& I&n nhat trong 2 phan tu
template <class T> T max(T a, T b) {

= S&r dung: may tinh sé ty ddng thay thé kiéu di liéu thich

if (a > b) return a; else return b;

¥

hop trong tirng tinh huéng cu thé

Ham
max Vo'
ki€u int

/

cout << max(100,200) << endl;

cout << max(1.5,1.3) << endl;
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/////

Ham max
vdi kiéu
double




Phan 2

Kiéu dit liéu mang (vector)
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Gioi thiéu

= Kiéu dit liéu vector (mang, day,...) l1ay y twdng tir khai
niém day soO trong toan hoc
= Toan: X = (Xy, X5,..., X))
= C++: X =(x[0], x[1],..., X[n-1])
= Pac diém:
= Vector = cac bién cd cung tén, phan biét b&i chi s6
= Vector khdng nhat thiét chi [a ddy s, ma cé thé |a mdt d3y bat
ky, chang han:
» DAy cac gia tri bool: vector<bool>
* Day string: vector<string>
* D3y cula cac day sd nguyén: vector<vector<int>>
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Gioi thieu

= R4t nhiéu bai todn ki thuat va quan ly s& dung vector dé

x( ly ddy (nhuwng khéng phai la cach duy nhat), vai tinh
hudng thuc té:

= Quan ly diém sb cda sinh vién

= Thong ké xtr ly s6 liéu (cd bao nhiéu sinh vién loai giodi, cé bao

nhiéu thi truot,...)
= Cac bai toan ki thuat, tinh toan day hoac ma tran
= X ly hiéu (rng am thanh, hinh anh, video,...

= Vector st dung ki thuat template (dwoc gidi thiéu & phan
truoc)



Khai bao, khai tao di¥ liéu

= Thuw vién: #include <vector>

= Khai bao bién:
vector<bool> m;
vector<int> a(10);
vector<double> b(10, 0.5);

= M6t vai chud y khi thao tac bién vector:
= Nén si* dung ham size() dé l1ay dé dai cha day
= Néu khéng dugc chi rd, vector sé c6 do dai=0
= Rat can than khi s&r dung cach khai bdo thir 2
= \ector c6 thé khai bdo 16ng nhau (phtrc tap)
vector<vector<double>> A(10);
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Hé théng chi muc

= Twong tu hé théng chi muc cda kiéu string

= Panh th tv s6 nguyén, bat dau twr 0

= Viét bén trong cap ngoac vudng

= Moi mot 6 ¢4 thé xem nhw mdt bién ddc 1ap
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Nhap di¥ liéu

// nhap kich c@ cua day trudc

cout << "N = "; cin >> n;

// tao dady c6 dung n phan tu

vector<int> a(n);

// nhap ting phan ti tu ban phim

for (int i = 0; i < a.size(); i++) {
// in ra 1l0i moi: "A[@] = "
cout << "A[" << 1<k "] =";
// nhap du 1liéu vao vector

cin >> a[i];
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Xuat dir liéu

// in ra dong théng bao "A =
cout << "A = ";

// in ra tung phan tu cua vector

// moéi phan tiUr cidch nhau bdi dau tréng
for (int i = 0; i < a.size(); i++) {

cout << a[i] <« K

}
// in xong thi xudng dong

cout << endl;
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Mot s ham ho tro

= Cé rat nhiéu ham do thu vién vector cung cap dé thao tac
day (xem bang 6-2 va phu luc)

= M6t s6 ham théng dung:

v.clear(): x6a rong vector v

v.empty(): tra vé true néu vector v rong

v.pop_back(): bo phan tl& cudi cung ra khoi v

v.push back(e): chén e vao cudi vector v

v.size(): tra vé sO phan tlr cla vector v

v.back(): tra vé gid tri cha phan t& cudi cung clia v
v.resize(m): chinh lai c& cda vector thanh m phan ti (gilr
nguyén gia tri nhirng phan t ci)
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Ham thanh phan thuong dung

LAy phan t& dau tién cua v:
L3y phan t& cubéi clung cua v:

L3y phan t&r ¢ vi tri n cua v:

Thém x vao cudi v:

X6a phan t& cubéi clung cua v:

Chén x vao vi tri n:
X6a phan t& thg n:

Hodn d6i ndi dung gilra v va y:

Chinh lai c& cua vector:

.front()

.back()

.at(n) ~ v[n]
.push_back(x)
.pop_back()
.insert(v.begin()+n, x)
.erase(v.begin()+n)

-swap(y)
.resize(n)

< < < < < < < < K<
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Phan 3

Kiéu mang goc
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Kiéu mang goc

Ngoai vector, C/C++ con cé thé si&r dung ki€u mang goc
v@i cach viét don gian hon
Khai bao bién:
bool x[100];

Uu diém:

= Viét don gian, khong can thu vién vector

= S{r dung chi muc dé truy cap cac bién bén trong
Nhuoc diém:

= Khéng cé ham ho trg

= Kich thwdc Ia hang s8, khéng thay déi duoc
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MOt sO bai tap co ban

1. Nhap s0 nguyén dwong N va day N s6 thiye, in ra cac s
vira nhap

2.Nhép day N s6 thwee va tinh tong tat cd cac s6 trong day

3.Nhip day N s6 thiyee va tinh trung binh cOng cta cac so
trong day

4.Nhip day N s6 nguyén va tinh trung binh cong céc s6
dwong trong day
5.Nhép day N so thye, tim gia tri 1én nhat trong day



MOt sO bai tap co ban

6.Nhap day N s6 nguyén, hay tim xem c6 bao nhiéu s trong
day c6 gia tri bang s6 1&'n nhat cua day

7.Nhap day N s6 thye, d&m va in ra man hinh cac s6 trong
day c6 gia tri nho hon trung binh cOng cua day

8.Nhép day N s6 thue, siap xép lai cac sb trong day giam dan
theo gia tri

9.Nhap danh sach N sinh vién, sap x€p lai danh sach theo
sinh vién theo th tw tir dién



