DINH NGHIA
PO THI

n

O THI CO HUGNG

|

m Mot dd thi c6 hudng G=(X, U) dugc dinh nghia bdi:
0 tap hop X # & dudc goi 12 tp cdc dinh clia dd thi;
0 tap hop U 1a tap cdc canh clia d6 thi;

O0mdi canh ueU dudc lién k&t véi modt cip dinh (i,
)eX2.

e
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O THI CO HUGNG

inh vé& bén 12 minh hoa hinh hoc ctia mot d6 thi cé:
m Tapdinhla {A, B, C, D}.
m Tépcanhla {ul,u2,u3,u4,u5,u6}. ”
m Anh xa ¢ dinh nghia nhu sau: /
D ul va u2 lién k&t véi cip (A, B) 0
0 u3 lién két véi cip (A, C) e u3
0 u4 lién két véi cip (D, A)

01 u5 lién két véi cip (C, B) us e
01 u6 lién két véi cip (C, D).

%ﬁﬁﬁ

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN

DO THI VO HUGNG

Néu ching ta khong phan biét thi ty cda cip dinh lién
k&t véi mdi canh thi sé& c6 duge dd thi vo hudng. DS thi
v6 huéng G=(X, E) dugc dinh nghia bdi:
0 tAp hgp X # @ dudc goi la tip cdc dinh cia dd thi;
0 tAp hgp E 1a tap cdc canh cla do thi.
O0mdi canh ecE dudc lién k&t véi mot cip dinh
{i,j} < X khong phan biét thy ty.

G

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN
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PO THI VO HUGNG

inh vé& dudi 12 minh hoa hinh hoc ctia mot dd thi cé:
m Tapdinhla {A, B, C, D}.

Tap canh la {el,e2,e3,e4,e5,e6,e7}.
® Anh xa ¢ dinh nghia nhu sau:
D el va e2 lién két véi {A, B}
0 e3 lién k&t véi {A, C)

0 e4 lién k&t vé6i {A, D)

0 e5 lién két véi {B, C)

0 e6 lién k&t vé6i {C, D}

0 €7 lién k€t vé6i {D}. c

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 5

e

el

R

MOT SO TU NGU va QuI UGC

Khi mdt canh u dudc lién k&t véi cip dinh (i, j):

[ ta néi canh u k& vdi dinh i va k& véi dinh j (hay ciing
n6i dinh i va dinh j ké véi canh u);

O ta ¢6 thé viét tdt u=(, j), nhu vay cé lic ta viét u=(,
J) va v=(i, j) nhung lai hi€u u # v;

0O néu db thi vo huéng, ta néi hai dinh i va j dudc ndi
vGi nhau, n€u do thi ¢6 hudng (tic cdp dinh (i, j) dugc
ton trong thi ty) ta néi dinh i dugc ndi t6i dinh j.

0 néu db thi c6 huéng thi ta néi canh u bit dau tr dinh i
va két thidc tai dinh j, ta cling néi canh u di ra khéi
dinh i va di vao dinh j.

AT,

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 6
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MOT SO TU NGU va QuI UGC

Ngoai ra, trong gido trinh ndy chiing ta chi lam viéc véi
trudng hgp cdc dd thi ¢é tap dinh va tap canh hitu han.
P& cho chinh xdc thi phii nhan manh 1a PO THI HOU
HAN, tuy nhién d€ ngdn gon ching ta chi dung thuit
ngit PO THI va hi€u ngdm d6 1a dd thi hitu han.

S

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN

MOT SO TU NGU va QuI UGC

Vi du: Trong hai vi du trén ul va u2 la hai canh song
song trong dd thi thi nhat, el va e2 12 hai canh song
song va e7 1a mot khuyén trong dd thi thi hai.

AT,
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SAC DANG PO THI DAC BIET

PO THI PON: khong ¢6 khuyén va khdng cé canh
song song.

PO THI PU: dé thi vo hudng, don ma giita hai dinh bat
ky déu cé ding mdt canh ndi ching. Ta cé:

0 Mot dd thi dd n dinh s& cé n(n-1)/2 canh.K5

00 DO thi dd n dinh dugc ky hiéu 1a Kn.

S

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN

CAC DANG PO THI PAC BIET

s

PO THI LUGNG PHAN (HAI PHAN)

00 Cho G=(X, E) 1a mdt db thi vé huéng, db thi G dugc
goi 12 dd thi ludng phan néu tip X dudc chia thanh
hai tdp X, va X, sao cho:

m hai tdp X, va X, phin hoach X, nghia la:
X 20X, va X|,nX,=J;

m hai dinh bat ky trong X, khong dugc ndi véi
nhau; hai dinh bat ky trong X, ciing khdng dugc
ndi véi nhau.

AT,

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN
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|

SAC DANG PO THI DAC BIET

PO THI LUGNG PHAN PU

0 Cho G=(X, E) 1a mot db thi vo huéng ludng phin
véi hai tdp X, va X, dinh nghia nhu trén. G dugc goi
1a @6 thi ludng phan di néu:

O V&i moi cdp dinh (i, j) ma i€ X, va jeX, thi ¢6 ding
mdt canh cia G ndiiva j.

0O Néu |X1 |=n va |X2 |=m thi G ¢6 mxn canh va
dudc ky hi¢ula K .

S

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 11
|
jDEPAC DANG DO THI BDAC BIET

K
" o— ¢
jDI:’: K, =K,

K3,

K2, 3

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 12
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S

AC CUA PiNH

BAC (PO THI VO HUGNG)
00 Bac cia mot dinh x trong dd thi vd hudng 1a tdng s6

cdc canh ké véi dinh x, qui udc 1a mdi khuyén phai
dudc tinh hai 1in. BAc clia dinh x trong d6 thi G
dugc ky hiéu 1a dG(x) (hay d(x) néu dang xét mot
d6 thi nao do).

0 Vi du: @ thi vd huéng trong vi du 2 ¢6 d(B)=3 va

d(D)=4.

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN

13

IF]

O

AT,

BAC CUA PiNH

BAC (PO THI CO HUGNG)

Nita bac ngodi cla dinh x: ky hiéu d*(x) 1a s6 cic
canh di ra khéi dinh x (hay khéi dau tir dinh x).

Nita bic trong cda dinh x: ky hiéu d-(x) 1a s& cic
canh di vao dinh x (hay két thic tai dinh x).

BAc cta dinh x: d(x) = d*(x) + d(x)

Vi du: db thi c6 huéng trong vi du 1 c6 d*(A)=1 va
d-(A)=3.

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN
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n

AC CUA PiNH

PINH TREO, PINH CO LAP
Pinh treo 1a dinh c6 bac bing 1.
Pinh ¢6 lip la dinh c6 bac bing 0.

R T s i

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 15
]
AC CUA PiNH

jl:ld]- PINH LY (cong thitc lién hé giita bic va sd canh)

0 a) Xét @6 thi c6 huéng G=(X, U). Ta c6:
jD[P Yd(x)= Y dx) = |U| vaXTdx) =2|U].

xeX xeX xeX
:ll:ld: 0 b) Xét d6 thi vo huéng G=(X, E). Ta cé:
> dx)=2|E|.
jl:ld] xeX
Hé qud: s& lugng cdc dinh c6 bac 1é trong mot dd thi 1a

jl:ld:. mot sd chin.
Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 16
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"
DANG CAU PO THI,
DO THI CON, PO THI BO PHAN

' DPANG CAU PO THI VO HUGNG

0 Cho hai dd thi vo huéng G,=(X,, E, va
G,=(X,, E,).

00 Hai dd thi G, va G, dugc goi 1a ding cAu vdi nhau
néu ton tai hai song 4nh y va § thda man diéu kién
sau:

m y:X, —>X,vadE —>E,

m  Né&u canh e € E, lién k&t véi cdp dinh {x, y} <
X, xét trong do th1 G, thi canh d(e) sé& lién két
le cap dinh {\y(x) y(y)} xét trong dd thi G,
| (diéu ndy dugc goi la sy tuong Gng canh).

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 17
'__
DANG CAu PO THI,
DO THI CON, po THI BO PHAN
m PANG CAUPO THI CO HUONG
00 Cho hai dé thi ¢6 huéng G,=(X,, U)) vda G,=(X,,
U,).
O Hai do thi G, va G, dugc g01 1a ding cAu véi nhau
néu tdn tai hai song 4nh y va & thda man diéu kién
sau:
m X, —>X,vadE —»E,
m Néucanhe e E, lién k&t véi cip dinh (x, y) €
X, xét trong do thi G, thi canh 3(e) s& lién két
véi_cdp dinh (y(x), y(y)) xét trong do thi G,
_ (di€éu nay dudc goi la sy tuong &ng canh).
Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 18
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"
“DANG CAU PO THI,
f:‘)O THI CON, PO THI BO PHAN

_— m D6 thi (G1) va (G2) dang ciu nhau.
L O w(h)=a, y(2)=b, y(3)=c, y(4)=d

=N 5(u6):163.

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN

- m| O d(ul)=el, o(u2)=e2, 5(u3d)=e6, d(ud)=eS, 6(usd)=e4,

"
“DANG CAU PO THI,
—190 THI CON, O THI BO PHAN

_* m Hai d thi vd huéng G1 va G2 ding ciu nhau

&)

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN
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NG CAUPOTH,
THI CON, PO THI BO PHAN

ai d6 thi c6 huéng G3 va G4 khdng ding ciu nhau

A (9

= O

S

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 21
]
2 ~ A
ANG CAUPO THI,
jjt‘éo THI CON, PO THI BO PHAN
jD[F- PO THI CON
0 Cho hai @b thi G=(X, U) va G1=(X1, U1). Ta néi G1
12 d@6 thi con cla d6 thi G va ky hiéu G1 <G néu:
XlcX;UlcU
01 Véi moi canh u=(@, j) € U cia G, néu u € Ul
thii,j e X1
PO THI BO PHAN
00 Cho d6 thi G1=(X1, Ul) 1a d6 thi con cia dd thi
G=(X, U). Gl goi la db thi bd phan cia G né&u
X=XI1.
Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 22
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"
DANG CAU PO THI,
DO THI CON, PO THI BO PHAN

] DO THI CON SINH BOI TAP PINH
0 Cho dd thi G=(X, U) va A c X. P thi con sinh bdi
tdp A, ky hi€u la <A> dugc dinh nghia 1a <A>=(A,
V), trong d6:
m (i)tdpcanh VU
m (i) Goi u=(i, j) € U la mdt canh cia G, néui,j
AthiueV

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 23

"
DANG CAU PO THI,
DO THI CON, O THI BO PHAN

~m G1, G2, G3 1a dd thi con ctia dd thi G. G2 1a dd thi (con)
bd phan clia G. G3 1a dd con clia G sinh bdi tap dinh
{1, 2, 4, 5}. G1 khong phai la d6 thi bd phan va ciing
khong sinh bdi tap dinh {1, 2, 3, 4} vi thi€u canh e7.

(G]) (Gz)

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 24
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.",\_,e L
DAY CHUYEN, CHU TRINH,
' DUONG Pl va MACH

" m Cho dd thi G=(X, U).
= DAY CHUYEN:
m Mot day chuyén trong G 1a mdt day luan phién cdc dinh
va canh:

O X, Uy X, Uy X0 g Uy X, (X, 12 dinh va u; 1a canh)
trong dd thi thda min diéu kién ui lién k&t véi cip dinh
xi, xi+1 khong phan biét thit ty, nghia la:

0 u=(x,, X;,,) hay u;=(x,,,, x;) n€u d thi c6 huéng,

0 u={x;, x,,,} n€u d thi vo6 hudng.

m Khi d6 ta goi x, 1a dinh diu va x_ 1a dinh cudi cia day
chuyén.

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 25
g
DAY CHUYEN, CHU TRINH,
~'DUONG Pl va MACH
m DAY CHUYEN SO CAP: diy chuyén khong cé dinh
lap lai.
m CHU TRINH: 1a mdt day chuyén x, u, X, U,... X U,
X, u_ X, sao cho cdc dinh x,, x,, ..., X, d6i mot khdc
nhau
Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 26
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."—,\_,e L
| DAY CHUYEN, CHU TRINH,
" PUONG bl va MACH

= DUGNG PI
m m Mot dudng di trong G 1a mdt day ludn phi€n ciac dinh
8] va canh:

I X, U X, U, X 0 X (X, 12 dinh va u, 12 canh)
J) trong do thi théa man di€u kién u, lién k&t véi cip dinh
— (X;, X;,,), nghia la:
O ulién k€t véi (x,, x,,,) n€u dd thi c6 hudng,
E O u, lién k&t véi {x,, x,,,} n€u dd thi vo hudng.
~m Khi d6 ta goi x, 1a dinh ddu va x_ 1a dinh cudi cda
L dudng di.

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 27

- ™ ~ ~ “
| DAY CHUYEN, CHU TRINH,
" PUONG Pl va MACH

. 'm DPUONG PI SO CAP: dudng di khong c6 dinh lap lai.
~m MACH: 1a mot dudng di x; u; X, u,... X, U X U X
» sao cho cdc dinh X;s X5, ooy X, 401 mQt khdc nhau .

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 28
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.",\_,e L
DAY CHUYEN, CHU TRINH,
' DUONG Pl va MACH

- m Trong trudng hdp dd thi vd huéng thi:

0 hai khdi niém day chuyén va dudng di 1a nhu nhau,

0 hai khai niém chu trinh va mach la nhu nhau.

0 Do dé, chiing ta ciing diing thuat ngit dudng di cho dd
thi vd huéng. Pdi khi mot mach trong dd thi c6 huéng
cling dugc goi 1a mdt “chu trinh ¢6 huéng”, hay mot
dudng di trong dd thi c6 huéng ciing dugc goi 1a
“dudng di c6 huéng” d€ nhan manh.

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 29

'_EA—A‘ L
DAY CHUYEN, CHU TRINH,
' DUONG Pl va MACH

. 2 N N o R ~ 2
- m Khi cdc canh hoan toan dugc hi€u rd (chang han trong
mot do thi vo hudng khdong c6 canh song song) thi:
A A A 2 P [Pe
O mdt day chuyén x, u; X, u,... X, u_, X cO thé viet
gon la x| X,... X | X, 5
A BN z R
O m(,)/t chu trinh x, u, X, uy.. X, v, X, u. X, co thé
vi€t gon la x; X,... X, | X, X,

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 30
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."—,\_,e L
| DAY CHUYEN, CHU TRINH,
" PUONG bl va MACH

_—7l Trong d6 thi c6 huéng (G):
B O Day cdc dinh canh: 1 e, 2 e;3e;51a (g,
mot day chuyén sd cAp (nhung khong

2. S, DN 4 el
B phai dudng di vi canh e, ngugc hudng). ‘e/ o e, €5
L DODiycicdinhcanh: 1 e, 2e,3¢e5¢, 1 2
u la mdt chu trinh (nhung khdng phdi \eé
L mach vi canh e, ngugc huéng). e

7
0 Day cdc dinh canh: 1 e;4e,3e,2¢e,5 @ )
n 12 mdt dudng di sd cap.
.. O Daycidcdinhcanh: 1e,4e,3¢e,2¢,5¢,1 i
1 12 mdt mach.

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 31

- ™ ~ ~ “
| DAY CHUYEN, CHU TRINH,
" PUONG Pl va MACH

-~ m Trong dd thi vo huéng (H):
" m Day cic dinh canh: S5e41e34e22ell
~ 12 mdt day chuyén khong so cap.

- m Day cic dinh canh: Se41e34e73e62
1a mot day chuyén so cAp va ciing 12 mot
- dudng di so cap.

~m Day cédc dinh canh: 1 e45e51 1a mot chu

trinh.

| m Daycédcdinhcanh: 1el2e63e74e31
la mot chu trinh.

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 32
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2
jD@lEU DlEN BANG MA TRAN
jD[F- Xét dd thi G=(X, U) (c6 hudng hay v6 hudng).

Gid st tip X gébm n dinh va dugc sip thi tu
X={X,, X5 = X}, tdp U gdm n canh va dugc sdp thi tu
U={

={u;,u,, .., u_}.

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 33
(]
2 x Y a~
m Ma trin ké cla dd thi G, ky hiéu B(G), 12 mdt ma trdn
nhi phan cAp n x n dugc dinh nghia nhu sau: B= (B;;) voi
0 B, —1 néu cé canh ndi X; t1 X;,
lj—O né&u ngugc lai.
m Néu G la d6 thi vo hudng, ma trin lién thudc (hay lién
k&t dinh canh ) cia dd thi G, ky hiéu A(G), 1a ma tran
nhi phan cAp n x m dugc dinh nghia nhu sau: A= (A;) v6i
0 A;=1 néu dinh x; ké véi canh u;,
jD[F [0 A;=0 n€u ngugc lai.
Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 34
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IEU DIEN BANG MA TRAN

Né&u G 1a dd thi c6 huéng khong c6 khuyén, ma tran lién
thudc (hay lién k&t dinh canh) cla d6 thi G, ky hiéu
A(G), 1a ma trdn n x m dudc dinh nghia la A= (Ay) vGi
qui udc:

[0 A;; = 1 n€u canh uj huéng ra khéi dinh x;
[0 A;; = -1 n€u canh uj huéng vao dinh x;,
0 A;; = 0 né€u canh uj khong ké dinh x; .

e

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 35
m
2 x b ~
m Néu ta sip thé ty cdc dinh vd canh clda dd thi G 1a
X={A, B, C, D} va U={u,, u,, us, uy, us, us} thi ma trdn
jD[F lién thudc cia dd thi la:
N
jDEF g . h8.1- 1€9Mg o
B u2 3 AlG) = 1 1 0 0 -1 0
jDEF o 0 -1 0 1 1
jDEF \ e 000 0 1 0 -1
Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 36
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T,

IEU DIEN BANG MA TRAN

u ta sip thi ty cdc dinh va canh ciia d6 thi G la
{A, B, C, D} va U={u,, u,, u;, uy, us, ug} thi ma trn
ké cia do thi la:

A
ud
k74
D
u2
ud

B(CH =

B
u3

%
C

= O = O
Lo i
Lo I s
Lo I i

S

Ly Thuyét D6 Thi - Cac khai niém co ban - Khoa CNTT - Dai Hoc KHTN 37
™
~ = 3 ~
jD@IEU DIEN BANG MA TRAN
m Goi H 1a dd thi c¢6 dugc tir dd thi G néi trén bing cich
bd di hudng cdc canh va ta sdp thi tu cdc dinh, canh nhu
jD[F trén thi ma tran lién thudc ctiia d6 thi 1a: :
A
jDEF ) L~ 81«1 COMH ¢
4, Sl lam={1 1 0 0 1 0
jDEF 5 e3 e 00 10 11
\ 000 1 0 1
e5 e6
o :
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BIEU DIEN BANG MA TRAN

~m Goi H 1a @b thi c6 dudc tir dd thi G néi trén biing cich
bd di hudng cdc canh va ta sdp thi ty cdc dinh, canh nhu
trén thi ma tran ké cda do thi la:

A
e4
el - 0 1 1 1
sl |, D | Bith=| 1 0 1 0
© 1 1 0 1
1 0 1 0

| . X €6
1 C
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CAC THANH PHAN LIEN THONG
“'VA TiNH LIEN THONG

~m Cho dd thi G=(X, U) vd huéng hay c6 huéng. Ta dinh
nghia mot quan hé ~ nhu sau trén tip dinh X:
Vi, jeX,i~j o
(i=j hay c6 day chuyén dinh dau 1a i va dinh cuéi 1a j).
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'_-— _ L i
CAC THANH PHAN LIEN THONG
VA TiNH LIEN THONG

m Quan hé ndy c6 ba tinh chat: phdn xa, d6i xidng va bic
cau nén n6é 1a mot quan hé tuong duong. Do d6 tip X
dudgc phan hoach thanh cdc 16p tuong duong va ta dinh
nghia:

O mdt thanh phin lién thong clha d6 thi 12 mdt 16p
tudng dudng dudc xdc dinh bdi quan hé ~ néi trén;

0 s6 thanh phan lién thong ctia db thi 1asd lugng cic
16p tuong duong;

0 mot do thi lién thong 1a mdt d6 thi chi c6 mdt thanh
phan lién thong.
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'_— L L i
CAC THANH PHAN LIEN THONG
VA TiNH LIEN THONG

m DO thi (G) gdm 2 thanh phin lién thong,

m Khi mot d6 G gdm p thanh phan lién thong G1, G2, ...,
Gp thi cdc dd thi Gi ciing 1a cdc dd thi con clia G va
ching ta ¢6 dG(x) = dGi(x) v6i moi dinh x cta Gi.

o (@)
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'_-— _ L i
CAC THANH PHAN LIEN THONG
VA TiNH LIEN THONG

“m D) thi (H) 1a mot dd thi lién thong.

O @/ (H)
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Thuéat toan tim cdc thanh phan
~lien thong (Depth first search)

Gia st do thi G=(X, E) gdm n dinh.
Thuit todn dugc tém tit nhu sau:
Budc 1. Khdi tao bié€n label=0 va gin nhidn 0 cho tit cd
cac dinh
Buéc 2. Lapi=1,2,..,nlam
0 N&u dinh i ¢6 nhan O thi
m label=label+1

m Vié€ng vagdn nhin dinh i véi nhin 1a label.

1 Cudi néu

m Cudilipi
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Thuat toan tim cac thanh phan
~lién thong (Depth first search)

~m Viéc viéng va gin nhan dugc thuc hién bing mdt thi tuc
dé qui Visit nhu sau:
m Thu tuc Visit (dinh i, nhan label)
01 Gdn nhin label cho dinh i
[ V6i moi dinh j ma ¢6 canh ndii véij va j ¢6 nhdn 0
ta goi de€ qui Visit(j, label).
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-
Thuéat toan tim cdc thanh phan
~lien thong (Depth first search)

~m Chd y: Khi thuat todn két thic thi cdc dinh nim trong
cung mdt thanh phan lién thong se”dudc gin cing mot
nhan.
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BAI TAP CHUONG |

PHAN A. VIET CHUGNG TRINH

Vi€t chuong trinh nhap vio mot dd thi vd huéng (t5i da
30 dinh), xdc dinh xem d6 thi c6 lién thong hay khong,
n€u do thi khong lién thong hay in ra cdc thanh phan
lién thong cua do thi. Gia st dit liéu nhdp cho bai tap
nay la ma trdn k& dudc luu trén dia dudi dang cac t€p
van ban ASCII theo qui udc nhu sau:

Dong 1 cia tép: luu sd dinh cla d6 thi.

T dong 2 d&€n dong n+1 cia tép: mdi dong gdm n s6 c6
gid tri 0 hay 1, dong thi i cia té€p chinh chinh la dong i-1
cda ma tran ké.

R,
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le:’:- PHAN B. LAM TREN GIAY

1. G 1a mot d@6 thi don, vo huéng c6sd dinh n>3. Ching

minh G ¢6 chida 2 dinh cung bic.

2. D6 thi G c6 ding 2 dinh bac 1é. Chitng minh ton tai mot
jDEF day chuyén ndi hai dinh d6 véi nhau.
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BAI TAP CHUONG |

PHAN B. LAM TREN GIAY
. Xét d@ thi G don, vo huéng gdbm n dinh, m canh va p
thanh phan lién thong.
a) Chirng minh:
m < (n-p)(n-p+1)/2,
suy ra néu m > (n-1)(n-2)/2 thi G lién thong.
b) Mot @b thi don c6 10 dinh, 37 canh thi c6 chic lién
thong hay khong?

S
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BAI TAP CHUONG |

PHAN B. LAM TREN GIAY

. D6 thi G don, vd huéng gdm n dinh va d(x)>(n-1)/2 véi
moi dinh x. Chitng minh G lié€n thong.

D6 thi v huéng G lién thong gdm n dinh. Chiing minh
s6 canh ctia G > n-1.

. Xét d6 thi G vo6 huéng don. Goi x la dinh c6 bic nhd
nhit cia G. Gid st d(x)>k>2 véi k nguyén duong.
Chitng minh G chita mdt chu trinh so cAp ¢é chiéu dai
16n hon hay bing k+1.

L
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Al TAP CHUONG |

PHAN B. LAM TREN GIAY
G la dd thi vo huéng don. Chitng minh G hay. lién
thong.

. Cho G la d6 thi vo6 huéng lién thong. Gid st C1 va C2

122 day chuyén so cip trong G c6 s6 canh nhiéu nhat.
Chitng minh C1 va C2 ¢6 dinh chung.

.G 1a d6 thi v huéng khong khuyén va d(x) >3 véi moi
dinh x. Chitng minh G ¢6 chita chu trinh véi s& canh
chan.
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