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Cau truc div liéu va thuat toan

anh hwéng thé nao dén hiéu

nhang phan mém?
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Thuat toan va cau trac div liéu
(Algorithms and Data Structures)

\\\ Nguoi trinh bay

\\\\J Chen Baode
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Phan mém nhanh hay cham do dau?
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Cau truc div liéu == Thuat toan
(Data Structure) (Algorithm)
D{ liéu dwoc td chirc thé nao D liéu duwoc xtr ly thé nao
4 N\

Hi€u nang (Performance)

Thoi gian chay Q:; BO nh& sir dung
\_




A o 2 _ (so00 )
Thuat toan (Algorithm) e Q

Pau vao (Input) —>[ Xt ly tirng bwéc J—> Pau ra (Output)

Vi du: tim so6 I&n nhat (Find Largest)

Danh sach 12 8 13 9 11

c Lap: néu sb hién tai > Largest thi gan Largest = s6 hién tai

Largest




Ba cau tric co ban cua thuat toan

( )
o
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Tuan tw Quyét dinh
(Sequence) (Decision)
Cac lénh chay lan luot Kiém tra diéu kién, chon nhanh

n lan

Lap
(Repetition)

Lap lai m6t nhom Iénh

[ L Vong lap chay n lan - th&i gian ting theo n




Cau trac div liéu (Data Structure) Ié o

Cach t6 chirc di¥ liéu dé lwu trir va xtr ly

Mang (Array)

85 72 90 64 98
1 5 3 4 5 Céac phan ttr cting kiéu, truy cap bang chi so (index)
id name grade Ban ghi (Record)
2024 An A

Nhiéu trud'ng (field) khac ki€u, chung mot tén

Danh sach lién két (Linked List)
12 — 25 o— 37 /

MOi nut (node) gom dir liéu va lién két (link)



Po hiéu nang: sé bwéc khi n tang

100
O(n?)
90 Binh phwong (quadratic)
80 Sap xép chon, ndi bot
70
_ O(n)
8 60 R
o Tuyén tinh (linear) &
» i ié a -
< 50 Tim kiém tuan tw
O
2 40
3 i O(log n) .
Logarit (logarithmic) <
20 Tim kiém nhi phan o
10
: o) R
1 2 3 4 5 6 7 8 9 10 Hang s6 (constant) z
S6 phan t&r (n) Truy c&p méng theo chi s6 |
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Thuat toan tim kiém

(Searching Algorithms)

\\\J Nguwoi trinh bay
U Hoang Trong Tan
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Tim kiém (Searching) Q a

Tim vi tri chia gia tri can tim (target) trong danh sach

Tim kiém tuan tw & Tim kiém nhi phan

(Binary Search) P

(Sequential / Linear Search)

10 45 8 2 98 1 3 5 a 7 8 9

L t t t f f

Xét lan Iwot tirng phan tir Bat dau tir gitra (mid)

Danh sach phai dwoc sap xép

@ Dung cho moi danh sach (sorted)
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Tim Kiém tuan tw (Linear Search) Q e

0 s s . BN s

1 2 3 4 5

5 N (n+1)/2

lan so sanh trong vi du nay lan so sanh t6i da (worst case) lan so sanh trung binh (average)
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Tim kiém nhi phan (Binary Search) a

Bwoc 1 gitta (mid) =8 - 14 >8 - b6 nira trai

1 3 5 6 7 n 9 11 14 15 19 27

Bwéc 2 gilra (mid) =14 - tim thay

1 3 5 6 7 8 9 11 15 19 27

[ Tuan tw (Linear): 9 lan t ] { Nhi phan (Binary): 2 lan

G Moi bwéc bd mot nira — téi da = Iogzn lan so sanh - O(log n)
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S6 lan so sanh téi da khi n tang

S6 phan ti () P Tuan tw (Linear)
1.000 1.000
1.000.000 1.000.000
1.000.000.000 1.000.000.000

ng dung thwc té (Real-world)

a Danh ba dién thoai IiL Tir dién

N/

5;-“ “t
¢ O
ﬂf Nhi phan (Binary)
10

20

30

Co sO di¥ liéu (Database)
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Thuat toan sap xép

(Sorting Algorithms)

\ Nguwoi trinh bay

\\\, Nguyén Son
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Vi sao can sap x&p (Sorting)?

f

e Chwa sap xép

Minh
An
Tan
Bao
Son
Ha

X  Phai doc tirng dong

J

\.

v

g Pa sap xép (A - 2)

An
Bao
Ha
Minh
Son
Tan

Dung dwoc tim kiém nhi phan

@ Sap xép (Sorting): sap dir liéu theo thi tw gia tri
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Sap xé&p chon (selection Sort)

o Tim phan tlr nho nhat & phan e P3Gi cho voi phan tlr dau phan
chua xép chua xép
Ban dau I 23 78 45 8

& = =
e (|

(O G D )| -

32

32

32

45

D¢&i bire twong (wall) sang
phdi 1 6

56
56
56

56
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Sap x€p ndi bot (Bubble Sort) @' 3

U" So sanh 2 phan tlr ké nhau ttr cudi 1én, d6i chdé néu sai thir tw — s6 nhé nhat ndi [én dau

- 8 ndi Ién (bubble up)

Ban dau I 23 78 45 8 32 56

Luot 1 nl 23 78 45 32 56
EES - - s s
e (R )| -
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Sap xép 1.000.000 phan tip

p

Chon - NGi bot - Chen i
. _ 2d
(Selection - Bubble - Insertion) B o
O(n?) (‘
y 4

=~ 8 phut

.

Sap xép nhanh - Trén
(Quick Sort - Merge Sort)

O(n log n)

~ 0,02 gidy

Thoi gian chay

O(n log n) I gan nhw bang 0

Gia str may thwc hién 10° phép so sanh moi giay
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Cau truc dir liéu tuyén tinh

(Array, Linked List, Stack, Queue)

Nguoi trinh bay

-Phan H6ng Trong

Q
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Mang (Array)

Céac phan ttr nam lién ké nhau trong bd nhé

scores 85 712 90 [ 64 ] 98 77
1 2 3 4 5 6
[ " scores[4] - lay ngay, 1 bwéc - O(1) }

Cheén 80 vao vi tri 2

[ X cCcheénlxéa & gitba: phai d&i nhiéu phan tr - O(n) }
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i A v o
Danh sach lien ket (Linked List) L,Q G

list — 12 o—— 25 o—— 37 o—— 48 /

| |
dir liéu (data)  lién két (link)

Chén 30 sau 25

P . I

( )
" Cheénixéa khi da biét vi tri: chi déi 2 lién két - O(1)

. J

4 )
X Tim kiém: chi duyét tuan tw tir dau - O(n)
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Mang hay danh sach lién két?
Thao tac Mang (Array)
Truy cap phan tw thv i Tire thi - O(1)
Chén/xéa & giilra

Do&i phan tr - O(n)

Puoc (khi da sap xép)

O 0 O

Tim kiém nhi phan

B6 nhé dém (cache) Q Lién ké — doc nhanh

N °
|
Danh sach lién két (Linked List)
€ buyettr dau - o)
& osilienkét - o)
Q Khong

Q Rai rac - cham hon

[ . Chon theo thao tac dwoc dung nhiéu nhat
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Ngan xép (stack) va Hang doi (Queue) G

Ngan Xép (Stack) Hang doi (Queue)
Vao sau — ra trwdc (LIFO) Vao truvéc — ra trwdc (FIFO)

push - pop

=

15
. @B v 5w —

10
:’ dau (front) cudi (rear)
5 h — dequeue enqueue

5 Hoan tac (Undo) Hang doi in (Print queue)

& Nt quay lai (Back) . Lap lich tién trinh (0S)

push, pop, enqueue, dequeue: mdi thao tac 1 bwéc - O(1)
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Cay, do thi, bam va két luan

(Tree, Graph, Hashing, Conclusion)

\\ Nguoi trinh bay

S Nguyén Quang Minh



Cay nhi phan tim kiém (BsT) ‘ e

goc (root)

14 > 6 - phai

i ' Tim nhw nhi phan: = log_n buwéc
14 <17 _ trai /', 'p 9,

(cay can doi)

& Chen/x6a khéng phai doi phan tee

@ ng dung

Thuw muc (Directory)

O

Trai < GOc < Phai (Left < Root < Right)

Tim 14 3 bwé r:r Chi muc CSDL (Index)
Im : WwOo’C
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PO thi (Graph) { e

( . ] )
Puwong ngan nhat
=2+1+5+3=11
4 \ J
’ng dung
2
? Ban d6, GPS tim dwong
2 2
10 @ n Mang xa hoi: goi y ban be
i 4 Trong s6 (weight
@ Binh (verte g SO (weight) 71 Mang may tinh: dinh tuyén
Canh (edge) 7 (routing)
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Bam (Hashing) P
¢

(" . N\ - \ (o - N

Téep tuan tw Tép chi muc Téep bam

(Sequential file) (Indexed file) (Hashed file)

Poc lan lvot tir dau Tra chi muc - dia chi Tinh ra dia chi ngay
. J L /L J
[ 121267 ]-’ 121267 mod 307 + 1 —>{ 3 ]—> 121267 - Bryan Devaux

Khoa (key) Ham bam (hash function) Dia chi Ban ghi (record)

® .
Va cham (collision): 2 khéa cung dia chi — ndi bang danh sach lién két
(&

ﬁ Ung dung: tra tai khoan ngan hang, déang nhap, bd nh¢ dém (cache)
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Tong két
Bai toan

Tim 1 phan to
trong 1.000.000

Sap xép
1.000.000 phan tip

Cheén lién tuc
vao gitra

Lay phan ttr thv i

& Lwa chon cham

Tuan tu:
1.000.000 lan

Chon, n6i bot:
= 8 phut

Mang:
doi n phan t

Danh sach lién két;
di i buwéc

o'

z Lwa chon nhanh

Nhi phan, BST: = 20 lan
Bam: =1 lan

Quick sort, merge sort:
= 0,02 giay

Danh sach lién két:
doi 2 lién két

Mang:
1 bwéc

28



Két luan

=t

"

Dir liéu cang I&n, chénh Iéch hiéu nang cang I6n

Khoéng cé cau tric dir liéu tot nhat cho moi viéc

Lap trinh (Programming) tot = chon ding cau tric div li€u + thuat
toan



Cam on da lang nghe
Hoi & Bap (Q&A)

o Chen Baode e Hoang Trong Tan e Nguyén Son

0 Phan H6ng Trong e Nguyén Quang Minh
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