Tinh lién thong cua
do thi

7

inh lién thong cla do thi

H

m Tinh lién thong clia dd thi.

e

Tinh song li€n thong.
m Dinh khép
Cau
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Nhac lai mot sd
khai niém

jDDH’ﬂl’nh lién thdng

m D6 thi lién thong: mot cip dinh bat ky dugc ndi
vdi nhau béng it nhat mot dudng di.

=]

\
1
|
|
|
|
|
|
|
|
|
1

Do thi lién thong Do thi khong lién thong

e
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.
jDDH’ﬂn'nh lién thdng
jljI:lDl Thanh phan lién thong: dd thi con lién thong toi
dai cia G.
Duong Anh Biic — Nhap mén CAu truc Di liéu va Giai thuat 5

|

uan hé tucgng duadng

“uD@

m Mot quan hé trén tap hdp S 1a tdp R cac cédp cé
thé ty cdc phan ti clia S dinh nghia b3di mot
thudc tinh nao dé

!

—{1,2,3,4)
={ (i,j) € S"Ssaochoi<j }
={(1,2),(1,3),(1,4),(2,3),(2,4),3,4)}

O
~

D
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|

uan hé tuong duang

“DD@

m Mot quan hé tuong duong la quan hé vdéi cic

thudc tinh sau:

OTinh phdan xa: (x,x) € R,Vx e S
(reflexive)

O Tinh d6i xing:(x,y) € R = (y,x) € R
(symmetric)

OTinh bic cdu :(x,y), (y,2) € R= (x,2) € R
(transitive)

B e
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uan hé tucgng duadng

“uD@

m Quan hé C trén tip cdc dinh cta dd thi:

C(u,v) Y € u va v thude cing mot thanh phin
li€n thong

la quan hé tuong dudng.

e
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DFS trén do thi
khong lién thdng
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FS trén doé thi khong lién thong

0‘, "0

Sau khi thuc hién DFES(1):
k 1 2 3 4 5
val[k] 1 4 0 2 O

o o
w

EE et
O)_
0:.9
@
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" DFS trén do thi khdng lién théng

m Him dé qui DFS thim tit cd cdc dinh thudc
thanh phan lién thong.
m Can thém vao mdt vong lip for d€ thim tat ci
cac dinh cia d6 thi:
for k = 1 to N do

it (val[k] = 0) then dfs(k)

e
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j

FS trén doé thi khong lién thong

m Céch bi€u dién cdc thanh phin lién thong:
O Dung mang Comp[1..N] dé€ bi€u dién:

= Comp[k] = i né€u dinh k e thanh phan lién
thong i

Wﬂmﬁ%%
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ng lién thong

hon
(3)
Glo

(4
@
}

2

Sau khi thuc hién DFS(1):
k 1 2 3 4 5 6 7 8
val[k] 1 1 2 2 2 1

R
o
e’
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Thuéat toan DFS xac dinh cac
hanh phan lién thong

|

Algorithm DFS(v, 1d)
Input: Moéat ifieenh v culda fioa tho, chae
soa id cuda tplt

Output: Gaun nhadn id cho taat cad
cauc fizenh cuda tplt
Comp| V] =id;

for (moii ieenh k kea voui v) do
1T Comp[k]= O then
Goii fiea qui DFS(k, 1d);

P i R
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|

Thuéat toan DFS xac dinh cac
hanh phan lién thdng
lgorithm ThanhPhanLT
Input: Noa tho G

utput: Malng Comp cho bieét cauc tplt
= 0;

= 1 to N do Comp[k] = O;

= 1 to N do

(Comp[k] = 0) then

id++;

DFS(k, id);

=

o Qo
q

e
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Tinh song lién théng

|

jDD(Eélc: dinh khép

jDDD- Pinh khép (cutvertex) [a dinh néu khi huy né
ra khdi do thi s& lam ting s6 thanh phan lién
thong cia do thi

]DDD Néu G lién thong, w 1a dinh khép clia G thi sau
jDDE. khi huy w, G khong con lién thong.
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m Vi duy, ORD va DEN la cdc dinh khép, MSD
khong phai.

Duong Anh Biic — Nhap mén CAu truc Di liéu va Giai thuat

jDDD Néu sin bay DEN (Denver) b1 déng cua, cac
tuyé&n bay ndi mié€n dong va mién tdy USA sé bi
jDDD gidn doan, n€u sin bay ORD (Chicago) bi déng
clia, ta kh@ng thé di tr Providence (PVD) dén
jEIDE Denver ' :
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|

n

0 thi song lién théng

R

m Do thi song lién théng (biconnected Graph) 1a
dd thi lién thong va khong chita dinh khép.

P
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| |
O, |

thi song lién thong

Néu md thém hai tuyén bay LGA-ATL va
DFW-LAX, mang ludi sé& trd thanh do thi song
li€n thong.

R
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n

0 thi song lién théng

H

m Mot sé tinh chat ctia do thi song lién thong:
0C6 it nhat hai dudng di khdc nhau giita hai

dinh bat ky.
D Giita hai dinh bat ky, tdn tai chu trinh so cip
di qua chung

P
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n

O thi song lién thdng

H

m Ta qui uSc, db thi K, la dd thi song lién thong,
mic du né khong thod hai tinh chat trén

O—O

e
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:

hanh phan song lién thong

S

m Thanh phan song lién thong: d6 thi con song lién
thong 61 dai cia G.

m MA4u chét cia viéc xdc dinh tinh song lién thdong
ciing nhu cdc thanh phan song lién thdng l1a tim
cach xéac dinh cdc dinh khép.

R
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|

anh phan song lién théng

e

Céc thanh phin song lién thong clia mot dd thi
khong c6 canh chung nhung mot dinh cé thé
thudc nhi€u thanh phan song lién thdng (vi du
DEN, ORD). Nhitng dinh loai nay chinh la cic
dinh khép

R

Dudng Anh Buic — Nhap mén C&u tric DT liéu va Gidi thuat

26

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Thuéat toan tim cac
dinh khép

huéat toan Brute-Force

jkajvét can)

m Huy mot dinh ra khdi dd thi, xdc dinh tinh lién
thong cta né.

m Thi cho tit cd ciac dinh clia d6 thi ta sé cé két
qui mong mudn

!

e
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i

huéat toan Brute-Force

jDE(vét can)

Algorithm Brute-Force {fim dinh khép}

Input: Noa tho liean thoang G
Output: Danh sauch L cauc fizenh khdup
L = J;

for (moii ieenh k cuta G) do
Huya k ra khodi G;
Kiedm tra tinh liedn thoang cuda G;
Neau G khoang liean thoang L = L +[K];
Naét k vago laii G;

R
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Thuéat toan Brute-Force

uﬂzq ;
<\

M-

—=

@)

£ |
=

m DO phic tap cia thuit todn:

0CAn n 1an ki€m tra tinh lién thong.
C1M&i 1an ki€m tra tn chi phi O(n + m).
CONhu vdy, tdng chi phi s& 12 O(n? + nm).
m Chi phi nhu vay sé& khodng O(n3), rat cao.

R
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huat toan danh sdé DFS
jDEFDFS numbering)

m Nhic lai 12 khi duyét cAy bing DFS, cdc canh
cia d6 thi dugc chia 1am hai loai: canh thudc
cay DFS va backedge.
O (u,v) 1a canh thudc cay DFS & val [u] < val [v]
O (u,v) 1a backedge < val[u] > val[v]
Ta sé xdc dinh cdc dinh khép thdong qua cach
danh s6 DFS va hai thudc tinh ...

T ‘i‘
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T

huat toan danh sd DFS

'I'I
0p)
>
-
3
o
D
=
S

=3

L
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ﬁ

huat toan danh sé DFS

=
0p)
>
-
3
o
D
=
S
8

m Thugc tinh 1 (gdc): gbc (root) clia cay DFS la

dinh khép néu cé 2 hoic nhiéu hon canh trén

cay di ra tur né.

O Trong qué trinh duyét, ta di phdi quay lai gbc
dé di d€n nhitng nit con lai trong dd thi

0Khi dang ding ¢ mot cdy con cia Root, ta chi
c6 thé di d&€n cidy con khidc bing cich bing
qua gdc.

Wﬂmﬁ%ﬁ
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huat toan danh s6 DFS
FS numbering)

( E root : :
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huat toan danh sdé DFS
)

®m Thudc tinh 2 (phic hgp): mdt dinh v khdng
phdi 1a gbc ctia cAy DFS 1a dinh khép néu né cé
dinh con w sao cho khong c6 backedge nao noi
w vdi cdc “td tién” cla v.

ﬁ

=
0p)
>
c
3
o
@
>
Q

P
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jég: huat toan danh sd DFS
jDEHDFS numbering)

jDDD root root

ik :

Dudng Anh Buic — Nhap mén C&u tric DT liéu va Gidi thuat 36

CuuDuongThanCong.com https://fb.com/tailieudientucntt

18


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

|

huat toan danh sdé DFS

=
0p)
>
-
3
o
D
=
S
=3

m Mot sd dinh nghia:

OLow(v): dinh dugc ddnh s& véi chi s6 nhd
nhit ¢ thé di d&€n dudc tir v bing cich dung
mot con dudng c¢é6 huéng (tao dugc trong qua
trinh duyét DFS) ma trén d6 cé tdi da mot
canh backedge.

COMin(v) = val(low(v)).

P
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!

huat toan danh sd DFS

?FS numbering) R
i .
o \ €0
g .
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|

jD[ﬂ'huét toan DFS tim dinh khép

Algorithm DFS {fim dinh khép}

Input: Noa tho liean thoang G

Output: Danh sauch L cauc fiaenh khéup

L = J;

Thuc hién DFS trén dé thi G

Ki€ém tra néu root clia cay DFS cé it nhdt 2 con
(thod man thudc tinh 1) thi L = L +[root]

V&i mdi dinh v, kiém tra néu cé canh (v, w)
cla cdy DFS thod Min(w) > val[v]thi L = L +[v]

R
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|

'huat toan DFS tim dinh khép

S

Pé€ xdc dinh Mi{l(v) ta C(:) quan hé€ sau: Min(v) =

val(low(v)) 1a sd nhd nhit trong cdc gia tri

O Val|v]

[1s& nhd nhat trong cdc s6 Min(w) véi (v, w) 1a
canh trén cay

[1s6 nhdé nhit trong cdc s6 Val[z] véi (v, z) 1a
backedge.

Nhu viy, ta ¢6 thé xdc dinh Min(v) bing thuat

todn dé qui.

TR
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thanh phan
song lien thong

jég: im cac thanh phan

ong lién thdong

m DFS thim cdc dinh va cdc canh clia mdi thanh
phan song lién thong mdt cach lién ti&p

m St dung mot stack d€ lvu vét clia thanh phan
song lién thong dang duyét.

L
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N\

iIm cac thanh phan
ong lién thong

!

A\

L L
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