CAU TRUC DU LIEU VA GIAI THUAT

03 tin chi (02 LT - 01 TH)
Giang vién: Dinh Thi Lan Phuong




NOI DUNG MON HOC

Chuong 1: Tong quan vé CTDL & GT
Chuong 2 : D& quy va giai thuat dé quy
Chuong 3 : Danh sach tuyén tinh
nuong 4 : Cau tric cay

C
Chuong 5 : Céac gidi thuat sap xép
Chuong 6 : CAc gidi thuat tim kiém
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TAI LIEU THAM KHAO

Cau trac d{t liéu va gidi thuat, D6 Xuan L6i, NXB Thong
KE.

Cau trac dir liéu va thuat toan, Binh Manh Tudng, NXB
Khoa hoc KT thuat

Pé cuong chi tiét hoc phan CTDL&GT, An Van Minh,
Khoa CNTT, BHCNHN.
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Chuong 1- TONG QUAN

Gidi thuat va cau trac dir liéu
Phan tich va danh gia giai thuat

Cac cau tric dr liéu co sd
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1.1 GIAI THUAT VA CTDL

= Giai thuat
= Cau trac di liéu

= MOi quan hé gilra CTDL&GT
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1.1.1 Gidi thuat

Khai niém
Pac trung cua giai thuat

Céac phuong phap dién dat gidi thuat
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Khai niém

Giadi thuat la mot day cac thao tac, dugc mo ta chinh
xac theo trinh tu nhat dinh d€ gidi quyét bai toan sau
mot sO hltu han cac budc
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Pac trung cua giai thuat

=  BOdliéu vao
= D(Uliéura

- Tinh xac dinh
=  Tinh dung

*=  Tinh ph6 dung

®  Tinh hiéu qua
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Cac phuong phap dién dat giai thuét

= Sur dung ngbn ngr tu nhién
® S dung so do khoi

" SU dung ngdbn ng(r lap trinh
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Vi du cac phuong phap dién dat giai thuat

Dién dat gidi thuat tim udc s6 chung |6n nhat clia 2 s
nguyén duong m, n theo thuat toan Euclid

3 In put : 2 sO nguyén duong m, n

3 QOut put : Udc s6 chung I6n nhat cdia 2 s m, n
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Vi du cac phuong phap dién dat giai thuat

3 SU dung ngdbn nglr tu nhién
Budc 1: Lay m chia du cho n dugc so6 du'lar
Budc 2: Kiém trar
Néur =0 :USCLN la n, két thuc.

Néur<>0:Gan m=n, n=r, quay lai buéc 1
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Vi du cac phuong phap dién dat giai thuat

3 S’ dung so do khoi

Begin

@

r=m mod n

@ true

false

m=n,nN=r

USC= N

End
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Vi du cac phuong phap dién dat giai thuat

Su dung ngon ng{r lap trinh
int Euclid (int m, int n)
{

int r;
r=ma% n;
while (r'=0)
{
m =n;
n=r;
r=ma% n;
}

return n;
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1.1.2 Cau trac dir liéu

Khai niém

0 L& cdch biéu dién céac dir liéu diung dé moé ta cac doi
tuong can xu Ii trong may tinh

C4c tiéu chuan danh gia cau trac dir liéu

3 Phan anh didng thuc té

3 Phu hop vdi cac giai thuat xu'ly trén dé

3 Tiét kiém tai nguyén hé théng
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1.1.3 MOi quan hé giCta CTDL&GT

Ppuagc thé hién bdgi so do :

CTDL + GT

CHUONG TRINH
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1.2 PHAN TICH VA BANH GIA
GIAI THUAT

Thai gian thuc hién cua giai thuat
Panh gia dbé phuc tap tinh toan cua giai thuat

Phuong phap xac dinh dé phuc tap tinh toan
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1.2.1 Thai gian thuc hién giai thuat

Thoi gian thuc hién gidi thuat trong thuc té phu
thubc vao nhiéu yéu to :

3 Kinh thudc di liéu can xur li

2 Cach thuc nhap dir liéu

9 Chuaong trinh dich

3 Toéc db xtr li clla may tinh

1/7/31



1.2.1 Thoi gian thuc hién giai thuat

Céach danh gia thoi gian thuc hién giai thuat doc lap vai
may tinh va céac yéu to lién quan téi may tinh goi la d6
phuc tap tinh toan cla gidi thuat

Thoi gian thuc hién gidi thuat la s6 cac phép toan co
ban can thuc hién thong qua do 16n cta dir liéu

Thdi gian thuc hién giai thuat ki hiéu la T(n)

trong d6 n la kich thudc dir liéu
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1.2.2 Banh gia do phuc tap tinh toan
cUa giai thuat
Binh nghia :
T(n)= O(g(n)) Néu ton tai cac hang s6 ¢ va n,sao
cho
T(n)<=c* g(n) vGi moi n>=n,
Vidu:
T(n)=2n3 + 3n?
Ta c6 : T(n)<=5n3vai moi n>=0

Vay T(n)=0(n®)  (Ki phap chir O I6n)
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1.2.2 Banh gia dd phuec tap tinh toan
cUa giai thuat

Véi moOt bai toan néu

9 T(n) = O(1) P o phuc tap hang so
4 T(n) = O(n) PO phuc tap tuyén tinh

a T(n) = O(n?,n3, log,(n),...)
Do phurc tap da thuc

9 T(n) = O(an, n!,...) b6 phuc tap ham mii
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1.2.3 Phuong phap danh gia do
phuc tap giai thuat

Quy tac téng :

Gia su T1(n) va T2(n) la thoi gian thuc hién cua
hai doan chuong trinh P1 va P2 ké ti€p nhau
ma T1(n) = O(f(n); T2(n) = O(g(n))
thi  T(n) =T1(n) + T2(n) = O(max(f(n),g(n)))
Qui tac nhéan:

Néu T1(n) va T2(n) la thoi gian thuc hién cla hai
doan chuong trinh P1 va P2 16ng nhau

thi  T(n) =T1(n).T2(n) = O(f(n).g(n))
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1.2.3 Phuong phap danh gia do
phuc tap giai thuat

Panh gia do phuec tap cua cac Iénh trong chuong trinh
J Cau lénh gan, 16i goi nhap xuat dit liéu : O(1)
2 Cau Iénh ré nhanh, lua chon : Theo quy tac tong

0 Cau lénh 1ap : Theo quy tac nhan
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1.2.3 Phuong phap danh gia do
phuc tap giai thuat
Chu y khi danh gia dé phuc tap cua giai thuat
3 Quan tam tdi cac phép toan tich cuc

2 Xac dinh d6 phuc tap cua giai thuat thong qua tinh
trang xau nhat cla dit liéu
Vidu:
2 Panh gia d6 phuc tap cua giai thuat tinh gia tri cla ex
theo cong thic
ex=1+ x/1! + x&/2! +...+x"/ n!, vOi x va n cho truéc
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1.2.3 Phuong phap danh gia do

phuc tap giai thuat

float Expl(int n, float Xx)

{ //Tinh timg sé hang sau dé céng don lai

float s, p;
inti, |;
s =1,
for (i =1; i<=n; i++)
{ p=1
for (j =1; j<=i; j++)
P = p*X/;
S=S+pD;
}

return s;

}

(1)
(2)
(3)
(4)
(5)
(6)

(7)
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1.2.3 Phuong phap danh gia do

phuc tap giai thuat

float Exp2 (int n, float x)
{ float s,p;
int i;
s=1;
p=1
for (i =1; i<=n; i++)
{p=p*/i;
S=s+p;
}

return s;

}

(1)
(2)
(3)
(4)
(5)

(6)
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1.3 CAC CTDL CO SO

D liéu ki€u don gidn chudan

D{ liéu ki€u c6 cau trac
D liéu ki€u con tro

Cac thuOc tinh cua dir liéu
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1.3.1 Dt liéu ki€u don gidn chuan

D liéu ki€u nguyén
D liéu kiéu thuc
D liéu ki€u logic

D liéu ki€u ki tu
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1.3.1 D{t liéu ki€u c6 cau tric

D{r liéu ki€u mang
D liéu kiéu xau

D liéu ki€u ban ghi
D liéu ki€u tap hop

D{r liéu ki€u tép

28/31



1.3.3 DUt liéu ki€éu con trd

Con trd la bién duoc st dung dé luu dia chi cia mot
bién khac.
Con trd duoc khai b4o theo mau:
<ki€u dir li€u> *<tén con tré> ;
Vidu:int *P, x;
P=&x; /| P chira dia chi cuda bién x, hay P tro vao x

X
P

30
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1.3.4 Cac thulc tinh cua dU liéu

Tén kiéu

Mién gia tri

Kich thudc luu trir

Tap cac toan tir tdc dong lén ki€u dir liéu

9 Truy nhap dr liéu

2 Két hop dr liéu
Cac phép toan s6 hoc : +, -, *, /, %, *,...
Cac phep toan logic : &&, ||, !
Cac phép toan quan hé : >, <, >=, <=, =, <>
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BAI TAP AP DUNG

Xay dung va danh gia dé phuc tap cua cac giai thuat
sau trong mang mot chiéu n phan tir la cac s6 nguyén :
0 Tim sO 16n nhat va s6 phan ti 16n nhat

0 Loai cac phan t&r bang x ra khoi mang

0 Sap xép lai cac phan t theo th( tu tdng dan

2 Ghép 2 mang da xép vao 1 mang dugc xép
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