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Cau truc dit liéu (data structure)

Cau trac dir liéu 1a gi?
Cau tric dir 1iéu 1a cach to chue luu gitr dit 1i€u trong sao cho hi¢u quéa nhat

Thé nao 13 hiéu qua?

1. “Chinh xac”

2.  Dung it bd nhé

3. Kha ning tim kiém/truy xuat

4.  Kha nang cap nhat, thém bot (modification, insertion / deletion)
5. Pon gian, dé hiéu

Céac kiéu cau trac dit lidu co ban
* Ban ghi (struct)
* Danh sach (array)
« Danh sach lién két (list)
» Cay (tree)
* Bang bam (hash table)



Thuat toan (algorithm)

e Thuat toan la gi?
Thuét toan 1d mdt phuwong phap bao gom mdt diy cac budc tinh toan dé
giai quyet mot bai toan. Thuat toan c6 thé dugce dién ta duéi dang ngén
ngir ty nhién (tieng Vigt, tieng Anh...) hay ngon ngtt 1ap trinh (C++,
Java...)

«  Thé nao 1a mot thuat toan tot?
1. “Plng dan”
2. Nhanh
3. [tbonhé
4. Pon gian, dé hiéu



Vi du 1: Sap xép danh sach tuyén sinh

Nam 2008, Pai hoc Cong Nghé co N thi sinh tham gia tuyén sinh, hiy viét
chuong trinh sap x&p cac thi sinh theo thir tu giam dan ctua tong diém thi ba
mon

Vidu:

Stt Ho tén Toan Ly Hoa Tong
1 Tran Anh Tuan 7 8 7 22

2 Bui Ngoc Thang 10 10 9 29

3 L& S§¥ Vinh 10 8 8 26

4 Nguyén Thi Anh 8 10 9 27



Sap xép nodi bot (bubble sort)

Y tuéng: Lan lugt duyét qua danh sach thi sinh, néu hai thi sinh khong dung
thir tu, d01 cho hai thi sinh. Lip lai qua trinh trén cho dén khi danh sach
duoc sap xép

Step 0 Step 1 Step 3
1. (Tuan, 22) 1. (Thing, 29) 1. (Thing, 29)
2.  (Thing, 29) 2. (Tuan, 22) 2. (Vinh, 26)
3. (Vinh, 26) 3. (Vinh, 26) 3. (Tuan, 22)
4. (Anh,27) 4. (Anh, 27) 4. (Anh, 27)
Step 4 Step 5
1. (Thang, 29) 1. (Thang, 29)
2. (Vinh, 26) 2. (Anh, 27)
3. (Anh,27) 3. (Vinh, 26)
4.  (Tuan, 22) 4. (Tuén, 22)



Sap xép nodi bot (bubble sort)

Function bubbleSort (4 : danh sach thi sinh) {
swapped = false;
do
swapped = false;
foreach i =1 to N—1 do
if A[i].diem < A[i + 1]. diem then {
swap (A[i], A[i+1]);
swapped = true;

done;
while (swapped = true)
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Vidu 1’: Sap xép danh sach website (google search)

Google c6 danh sach N website. Website x c6 mot d wu tién la
f(x). Hay sap x€p cac website trén theo do uvu ti€én giam dan

Cau héi: C6 thé dung bubble sort khong?

Tra loi: Pugc, nhung khong hicu qua



Vi du 2: Danh ba dién thoai

Viét mot chuong trinh quan ly danh ba dién thoai ctua toan bo thanh phé Ha
No1, sao cho cac thao tac sau dugc hiéu qua nhat:

1. Kiém tra mot sb dién thoai
2. Thém mét s6 dién thoai
3. Xb6a mét s6 dién thoai



Vi du 3: Tim duong di tot nhat

« Xay dung hé thong phan mém chi dudng di t6t nhat cho nguoi ding
1. Puong di ngan nhat
2. Puong di qua it dén xanh — dén do nhat
3. Duong di it tac nhat



Vi du 3: Tim dudng di tot nhat (google map)
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Vi du 3: Tim dudng di tot nhat (google map)
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Vi du 4: Xay dung hé thong tir dién

Viét chuwong trinh tir dién Anh — Viét, cho phép thuc hién cac thao tac sau:

1. Tim mot tu
2. Thém mot tur
3. Xo0amot tu
4. Stra mot tu
5.

Tim tir d6ng nghia



Vidu 5: Nguo1 ban hang
traveling salesman problem (TSP)

Mot nguoi ban hang can dén tham N khach hang & N dia diém khac nhau. Tim
mot hanh trinh cho ngudi ban hang trén sao cho:
1. MOi dia diém tham dang 1 1an, sau d6 quay vé diém xuat phat
2. Tong chi phi di lai 1a it nhat
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Nguo1 ban hang

Thuit toan: Thim dia diém gan nhat (nearest neighbor tour)
Tir diém xuat phat, 1an luot di tham cac diém theo quy tac: “Pén tham diém
chua dugc tham gan véi diém hién tai nhat”

ENVHLLEINIHUEE S IHN BIC ] T e { r ¥ " 1 3
N e i Wisialbach L
= 1 St i '

7 Krems an e ;
b li der I'_'l_u-nEir.r " Y|

X e

~ Bratis

= -

lay

Tmunre-ut_t
2 Pl =
B I 7 i | LN
o : '.'-'

-.q .---\_"I S "'T
:éEala'pguarszag o
I. b | _:"-Fl' = o F

I hi.-’lur_sr:a- > -

; R, L Sobotay, Keszt|
R Dlermarktems g s ihap f =0

E::' - ‘::ﬁ ARSI T o L. Magykanizsa
e P gy e - | T
2 ’__,'r = Jesanice § - ".I'Eglg}e L : ’ -




Nguo1 ban hang
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Cac vi du khac (10°)



Thé nao 1a mot chuong trinh tot?

Pung dan
Hi¢u qua
Dé hiéu
Dé tim 16i

Dé thay d6i va nang cap

A e

“Thuat toan + Cau tric dit liéu = Chuong trinh”
N. Wirth



Dt 1€u

« Dir liéu 1a nhitng thong tin ma may tinh c6 thé xur 1y: s6 nguyén, sb thuc,
xau ki tu, va cac dir liéu phirc tap duoc tao tir nhi€u thanh phan

* Trong bd nhé may tinh, dir liéu duoc biéu dién dudi dang nhi phan (day cac
kite 0, 1)

e Trong cac ngon ngir 1ap tr’inh bac cao ?(C+w~L, Java..), dir liéll; dugc biéu dién
dud1 dang triru tugng, xuat phat tir biéu dién toan hoc va dé hi€u cho con
nguoi:

— int age
— double weight



Kiéu dir licu co ban

Kiéu dit liu duoc xac dinh boi:
1. Pham vi gia tri

2. Cac phép toan

Vi duy trong C++
kiéu pham vi
»  bool true / false
» char -127 -=> 127
> int -32,767 -=> 32,767
» float ~1E-37 -> ~1E+37
» double ~1.7E-308 -> ~1.7E+308

phép toan thwong dung
and, or, not
6<C 6>7, C:9

5
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Ki1éu dir li€u co cau tric
Cau hoi: Lam sao dé biéu dién dit liéu vé 1 diém trén mit phéng?

Dép an: Ngon ngir 1ap trinh cung cap cho ta nhirng luat dé xay dung kiéu dit
liéu mo1 Tt nhitng ki€u dir liéu da biét ¢, ¢,, ...z,

Vi du trong C++:
struct 7' {

X

I, X,



Ki1éu dir li€u co cau tric
Xay dung cau trac dit liéu dé biéu dién dit liéu cua 1 diém trén mat phéng

struct pointType {
double x;
double y;

b

Xay dung cau trac dir liéu dé biéu dién dit liéu cua 1 doan théng trén mat
phang

struct lineType {
point Type start;
pointType end;



Ki1éu dir li€u co cau tric

Xay dung cau tric di liéu dé biéu dién 1 sinh vién (5°)
struct studentType {

char name[100];

int age;

bool seXx;

b

Xay dung cau tric dit liéu dé biéu dién danh sach 1 16p hoc
struct studentClassType{

char className[100];
nt numberStudent;
studentType studentArr[100];

b



Pham v1 va cac phep toan trén
ki1éu dir l1€u cO cau truc

Xét kieu dit liu méi T'duge tao tir nhung kicu dit lidu da biet ¢,, ¢,,....1,
Vi du:
struct complexType {
double real;
double 1mage;

Pham vi: Xac dinh béi pham vi ciia cac kiéu dir liéu thanh phan
— real: 1a s0 thyc nam trong pham vi kiéu ‘double’

— image: 12 s6 thuc nam trong pham vi kiéu ‘double’



Pham v1 va cac phep toan trén
ki1éu dir l1€u cO cau truc
Phép toan: Do nguwoi dung dinh nghia
Vi du:
struct complexType {

double real;
double 1mage;

complexType createComplex (double real, double image) {
complexType c;
c.real = real;
c.lmage = 1mage;

return c;



Pham v1 va cac phep toan trén
ki1éu dir l1€u cO cau truc

complexType add (complexType cl, complextType c2) {
complexType cl12;
cl2.real = cl.real + c2.real;
cl2.image = cl.image + c2.image;
return c12;

complexType multiply (complexType cl, complextType c2) {
complexType cl12;
cl2.real = (cl.real * c2.real) — (cl.image * c2.image);
cl2.image = (cl.real * c2.1image) + (cl.image * c2.real);
return c12;



Pham v1 va cac phep toan trén
ki1éu dir l1€u cO cau truc
complexType getReal (complexType c) {
c.real

complexType getImage (complexType c¢) {
c.image

void printComplex (complexType c) {
cout << c.real << “+i” << c.image << “\n”;



Truu twong hoa dir li¢u
(abstraction data type)

1. Pic ta d6i tuong dir liéu (cac thanh phan dit liéu cia doi tuong)
Vidu: d6i tuong s6 phtrc (complex)
— real
— 1mage

2. Dic ta cac phép toan trén doi twong dit liéu (operations)
Vi du: B6i tugng s6 phire (complex):
— createComplex (real, image)
— getReal (complexNumber)
— getlmage (complexNumber)
— add (complexNumberl, complexNumber2)
—  multiply (complexNumber2, complexNumber2)
—  print (complexNumber)



Truu twong hoa dir icu

Triru tuong hoa doi tugng sinh vién (student ) (5°)
1. Pic ta d6i tuong dit licu

name, age, sex, address

2. Pic ta cac phép toan trén doi tuong dit lidu
createStudent (name, age, sex, address)
compare (studentl, student2)
getName (student)
getAge (student)
getSex (student)
getAdd (student)



Truu twong hoa dir icu

* studentClass
1. Pic ta d6i tuong dit licu
className, numberStudent, studentArr, Address

2. Dic ta cac phép toan trén doi tuong dit lidu
addStudent (studentClass, student)
findStudent (studentClass, student)
deleteStudent (studentClass, student)
getClassName (studentClass)

getNumberStudent (studentClass)
getStudentArr (studentClass)
getStudentAddress (studentClass)



Lap trinh huéng doi tuong
Object oriented programming (OOP)

Lap trinh huéng d6i tuong gitip ching ta cai dit cac mo ta triru tugng (d6i
tuong dir liéu va cac phép toan) thanh cac doan ma chuong trinh

Chuong trinh duogc thiét ké thanh timg doan nhd, modi doan mo ta vé mot
doi tugng (thudce tinh dir liéu, cac phép toan trén dit licu)

Hai thudc tinh quan trong: déng goi (encapsulation) va thira ké
(inheritance)



OOP: Tinh dong go1

(encapsulation)

Class: Ca1 dat mot 1op doi tuong dir liéu triru tugng. Viée cai dat bao gém
cai dat cac thanh phan dir liéu va cac phép toan trén dir li¢u

Vi du:
class complex {
private:
double real;
double image;

public:
void create (double newReal, double newlmage) {
real = newReal; image = newlmage;
h
double getReal () {
return real;

void print {
cout << real << “+i” <<image << “\n”;

}

e Lién két chit ché giira dir liéu va
phép toan

« Che diu dit liéu
* Dé dang tim 16i

« C4c d6i tuong lién két véi nhau
thong qua cac phép toan



OOP: Tinh dong go1
(encapsulation)
Object: Biéu dién cho mot doi twong cu thé cia mot 1op

complex cl;
complex c2;



Thiét ké chuong trinh

Pic ta van dé

Thiét ké cau trac dit liéu va giai thuat
Cai dat (C++, Java...)

Thir nghiém va stra 16



Thiét ké chuong trinh: Pic ta van dé

Chinh xac hoa van dé can giai quyét:
- Chung ta dugc cho nhiing gi?
- Chung ta can tim ra cai gi?

- MOoi quan hé gitta chiing 1a gi?

Dic ta van dé trong khoa hoc may tinh:
Input: Dit li€u vao, cac rﬁng budc, dinh dang
Ouput: Dir liéu ra, cac rﬁng buoc, dinh dang



Pac ta van dé

Vi dy: Cho mét ddy s6 phtrc, hiy
1. Tinh tong cta diy s6 phuc
2. Tinh tich ctia ddy s6 phtrc
3. Tim s6 phitc c¢6 phan thuc (real) 16n nhat
4. Tim s phurc c6 phan a0 (image) 16n nhat

Piic ta van deé:
e Input: Mot day s¢ phirc, mo1 s6 phire dugc biéu dién boi 2 s6 thue mo ta phan
thuc (real) va phan ao (image)

*  Output:
— ¢l (s6 phtrc biéu dién tong ctia ddy sb phirc)
— 2 (s6 phtrc biéu dién tich cua diy so phirc)
— ¢3 (sb phirc c6 phan thuc 16n nhét)
— ¢4 (s6 phtrc ¢6 phan 40 16n nhat)



Bai tap

Ddc ta van dé cho cac bai toan dudi day

1. Sap xép danh sach website
2. Hé thong tir dién

3. Tim duodng di tot nhat

4,

Nguoi ban hang





