nh nghia

Pinh nghia cay:
01 Cay la db thi lién thong va khdng cé chu trinh
0 Mot ring p cay 12\1~ mot db thi gdm p thanh phan lién
thong, trong d6 mdi thanh phan lién thong 12 mdt cdy

gty

Ghi chi: Pinh nghia cAy ham ¥ ring moi cAy déu khong
chira khuyén ciing khong chita canh song song.

s
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|

nh nghia

e

Vidu. G va G, khong l1a cay

q N\

Gy

T
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uDEbJ -
l5l
-
=
«Q
=
Q

Vi dw. G530 G, (633 ya(atity {( didhynghiih chghirintholiaidd
thiacachtldng theidg ghrong dhuong 1)

(M)
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inh Iy
jjtgé sy ton tai cac dinh treo

N&u mot cidy T gdbm n dinh véi n > 2 thi T chifa it nhat
hai dinh treo

Chitng minh:

s
B
2

Ly Thuyét Pé Thij - Cay - Khoa CNTT - Pai hoc KHTN

nh ly

4

jjtge cac dinh nghia tuong duong

%

m Xét mot dd thi G gdm n dinh, cdc khing dinh sau day la
tuong duong:
0 (a) P thi G 1a cay.
0 (b) Giira hai dinh bat k¥ clia G, ton tai duy nhi't mot
day chuyén ndi chiing véi nhau.
[0 (¢) G lién thong t5i ti€u (nghia 1a G lién thong va néu

jDEF x6a di bdt ky mot canh nao cliia G thi né khdng con

li€n thong nira).

Ly Thuyét D6 Thi - Cay - Khoa CNTT - Pai hoc KHTN
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inh ly
jjigé cac dinh nghia tuong ducng
Xét mot @6 thi G gdm n dinh, cic khing dinh sau day la
tuong duong (tt):

01 (d) Thém mdt canh ndi 2 dinh bat ky cia G thi G s&
chita mot chu trinh duy nhat.

[0 (e) G lién thong va c6 n-1 canh.
0O (f) G khong c6 chu trinh va c6 n-1 canh.

Ly Thuyét Pé Thij - Cay - Khoa CNTT - Pai hoc KHTN

ay toi dai
jDE( ay phu, cay bao trum, cay khung)

® Dinh nghia:
0 Cho G=(X, E) 1a mot d6 thi lién thong va T=(X, F) 1a
mdt d6 thi bd phan cia G. N&u T 1a cay thi T dudc
goi 1a mdt cay toi dai cla G.

jD[F = Pinh Iy (sy ton tai cay tdi dai)
jDEF O M01 dd thi lién thdng déu cé chita it nhat mot ciy tdi

Ly Thuyét D6 Thi - Cay - Khoa CNTT - Pai hoc KHTN
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ay toi dai
ay phu, cay bao trum, cay khung)

Thuat todn PRIM (tim mdt cay tdi dai cia do thi G)
Cho G=(X, E) 12 mdt dd thi lién thong gém n dinh.

(e
Thuat todn sau day cho phép tim ra dugc mot ciy toi
dai cia G.

O Bugcl. Chontuyy ve XvakhditaoV:i={v}; T:=
%

0 BuGc 2. Chon we X \ V sao cho ¢6 mdt canh e nao
d6 clia G n6i w véi mot dinh trong V

OBubéc3.Gan V:=Vu{w}vaT:=Tu {e}

0 Bugc 4. Né&u T dd n-1 phan ti thi dirng, ngudc lai lam
ti€p tuc budc 2.

Ly Thuyét Pé Thij - Cay - Khoa CNTT - Pai hoc KHTN

O,

Q>

i dai ngan nhat

yt

Pinh nghia: Cho d6 thi G=(X, E).

0 (a) Do thi G dudc goi 1a ¢6 trong néu mdi canh cla G
dudc tuong tng véi mot s6 thyc duong, nghia la cé
mdt 4nh xa nhu sau:

L:E—— IR*
e —— L(e)

0 Thuat ngit thudng dung: trong, trong lugng, chiéu

dai, chi phi, ...

TR

Ly Thuyét D6 Thi - Cay - Khoa CNTT - Pai hoc KHTN
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y
L] el

i dai ngan nhat

|
Q>

<
—
O,

Pinh nghia: Cho d thi G=(X, E).

0 (b) Trong lugng (hay gid) clia mot cdy tdi dai T trong
dd thi lién thong cé trong bing véi tong trong lugng
cdc canh trong cay:

L(T) = X ey L(€)

0 (c) Gid st G lién thong c6 trong. Cay toi dai ngin
nhit clia G la cAy tdi dai c6 trong lugng nhd nhat khi
xét trong tap hop tit cd cdc ciy tdi dai c6 thé cé cla
G.

S

Ly Thuyét Pé Thij - Cdy - Khoa CNTT - Pai hoc KHTN

11

n

huat toan Prim

Cho G=(X, E) 1a mot db thi lién thong c6 trong gdbm n
dinh. Thuat todn Prim dugc dung dé tim ra cay t8i dai
ngin nhit cla G.

Bugc 1. Chontuyy ve XvakhditaoY:={v}; T:=J
Budc 2. Trong s6 nhitng canh € ndi dinh w véi v ma w e
X\V va v € Y ta chon canh c¢6 trong lugng nhd nhat.
Buéc3.Gan Y:=Yu{w}vaT:=Tu {e}

Bu6c 4. Néu T di n-1 phan ti thi ding, ngudc lai 1am
ti€p tuc budc 2.

i

Ly Thuyét D6 Thi - Cay - Khoa CNTT - Pai hoc KHTN
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"huat toan Prim

Cai dat thuat todn Prim

Trong céc thuit todn tim ciy t6i dai ngdn nhat ching ta
c6 thé bd di hudng cdc canh va cdc khuyén; ddi véi cac
canh song song thi c6 thé bd di va chi d€ lai mot canh
trong lugng nhd nhat trong ching. Vi vay dit liéu nhip
cho thuit todn thudng la ma tran trong lugng dudc qui
uGc nhu sau:

trong lugng canh nhd nhat ndi i d€n j néu cé

0 né€u khong c6 canh ndi i dén j

SRR

Ly Thuyét Pé Thij - Cdy - Khoa CNTT - Pai hoc KHTN

13

huat toan Kruskal

m Cho d6 thi G=(X, E).

Budc 1. Sép x&p cédc canh theo thd ty trong lugng ting
dan va khditao T := @.

Budc 2. Lan lugt 1dy tirng canh e thudc danh sdch da sip
x€p. N€u T+{e} khong chda chu trinh thi gén
T :=T+{e}.

BuGc 3. Néu T di n-1 phén t& thi dirng, ngugc lai lam
ti€p tuc budc 2.

B

Ly Thuyét D6 Thi - Cay - Khoa CNTT - Pai hoc KHTN
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c6 hudng (cay ngoai)
i co goc

O>4 m,
5<

Po thi c6 goc
0 Cho G=(X, E) 1a mdt dd thi c¢6 huéng. Ta néi G la
mot dd thi 6 gdc néu tdn tai dinh r € X sao cho tir r
c6 dudng di d&€n tat cd cdc dinh khdc cla db thi.

0 Chd y dinh nghia trong chuong 1 vé dudng di trong
dd thi c6 huéng

R

Ly Thuyét Pé Thij - Cdy - Khoa CNTT - Pai hoc KHTN 15

[ |

j;géy c6 hudng (cay ngoai)

6 thi cé goc

m Do thi (G1): cdc dinh b, ¢, d déu 1a gdc; dinh a khong

phai 1a gdc.
D6 thi (G2) khong phai 1a dd thi ¢ gdc.

3 (Gy)
(Gy) b
[ }
d /
1

e

A,

S
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ay c6 hudéng (cay ngoai)
6 thi tua lién thdng manh

S

Cho G=(X, E) 1a mdt d thi c6 huéng. Ta néi G la dd thi
tua lién thong manh néu: véi moi dinh i, j € X ludn ton
tai mot dinh k € X sao cho c6 dudng di tr k d€n i va ¢6
dudng di tr k dén j.

Ly Thuyét Pé Thij - Cdy - Khoa CNTT - Pai hoc KHTN 17
m
ay co huang (cay ngoai)
jjtﬁo thi tua lién thong manh
jDEF- Nhan xét:
0 TU cdc dinh nghia ta suy ra ngay tinh chat sau ddi véi
mdt modt dd thi c6 huéng:
C6 goc = Tua lién thong manh = Lién thong.
0 Do tinh cht hitu han clia cdc db thi trong gido trinh
ndy, chiing ta cling c6 dinh Iy sau dy.
jDEF = Dinh Iy.
jDEF G 1a d6 thi c6 goc < G 1a dd thi tya lién thong manh
Ly Thuyét D6 Thi - Cay - Khoa CNTT - Bai hoc KHTN 18
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ay c6 hudéng (cay ngoai)
inh nghia cay c6 huéng

S

Cho G=(X, E) 1a mot dd thi cé hudng. G dudc goi la cay
c6 hudng néu:

[0 (a) G khong ¢6 chu trinh,

0 (b) G ¢c6 gbc.

Ly Thuyét D6 Thj - Cay - Khoa CNTT - Dai hoc KHTN 19

ay c6 hudéng (cay ngoai)
inh nghia cay c6 hudng

R

Ghi chu.

01 Theo dinh nghia trong chuong 1, mdt chu trinh ¢6 thé
khong ké dén hudng cla cic canh.

OO0 Tu dinh nghia ta suy ra cay c6 huéng ciing 1a cay.

01 Khdi niém cdy c¢6 huéng trong dinh nghia trén van
con tong quét hon khai ni€m cay trong cac gido trinh
tin hoc (chang han nhu gido trinh cau tric dir liéu).
Céc cay trong cdc gido trinh tin hoc dudc vé ra gidy
vGi nit goc duge vé€ trén cung, nit cha ludn § phia
trén, ngoai ra phai ¢6 su phan biét gitta cdy con bén
trdi va cdy con bén phai.

Ly Thuyét B8 Thi - Cay - Khoa CNTT - Pai hoc KHTN 20
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n

ay c6 hudéng (cay ngoai)
inh nghia cay c6 hudng

i

Hai cdy c¢6 huéng (T1) va (T2) xem nhu ding ciu nhau
trong gido trinh 1y thuy&t dd thi nhung chiing 12 hai cay
hoan toan khdc nhau trong gido trinh ciu tric dif liéu.

S

Ly Thuyét Pé Thij - Cdy - Khoa CNTT - Pai hoc KHTN

21

ay c6 hudéng (cay ngoai)

inh ly vé cac diéu kién tudng duong vdi
inh nghia cta cay cé hudéng

= Cho G=(X, E) la mot dd thi ¢6 huéng gébm n dinh. Cic
diéu sau day tuong dudng v4i nhau.

O (a) G la mot cay c¢6 huéng.

0 (b) G ¢6 mdt dinh r va tif r ton tai mot dudng di duy
nhat d€n ta't cd cdc dinh con lai.

0 (¢) G tya lién thong manh t8i ti€u (tidc 12 n€u x6a bét
bat k¥ mdt canh nao thi G s& khong con tya lién
thong manh).

‘

Q‘

T

Ly Thuyét D6 Thi - Cay - Khoa CNTT - Pai hoc KHTN
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ay co hudng (cay ngoai)

inh ly vé cac diéu kién tudng duong vdi
inh nghia cta cay cé huéng

Cho G=(X, E) 1a mot db thi c6 huéng gdm n dinh. Céc
diéu sau day tuong duong véi nhau.

i

Q‘A

[ (d) G lién thong va c6 dinh r sao cho:
d (r)=0 va d-(i)=1, VieX\{r}.
[0 (e) G khong ¢6 chu trinh va ¢6 dinh r sao cho:
d(r)=0 va d-(i)=1, VieX\{r}.
O (f) G tya lién thong manh va khong c6 chu trinh.
O (g) G tya lién thong manh va cé n-1 canh.

S

Ly Thuyét D6 Thi - Cay - Khoa CNTT - Pai hoc KHTN 23
|
any co0 hudng (cay ngoai)
Dinh ly vé cac diéu kién tudng duong vGai
dinh nghia clia cay cé huéng
jDEF- Ghi chi:
0 Pinh r trong dinh 1y trén 1a duy nhat va dugc goi la
gdc clia cAy c6 hudng.
[0 MJdi dinh ieX, i#r do d-(i)=1 nén cé duy nhit mdt
dinh j ma canh lién k&t véi (j, i) huéng vao i, dinh j
dudc goi dinh cha cua 1.
0 N&u dinh xeX thdéa diéu kién d*(x)=0 thi x dudc goi
la 14 cha cdy c6 hudng.
Ly Thuyét D6 Thi - Cay - Khoa CNTT - Bai hoc KHTN 24
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ay c6 hudéng (cay ngoai)
U ton tai cay c6 hudng

i

Cho G 1a dd thi c6 huéng.
0 (a) N&u G ¢6 chita modt dd thi bd phin 1a ciy cé
huéng thi G tya li€n thdng manh.
0 (b) Né&u G tya lién thong manh thi G ¢é chita mot dd
thi bd phan la cay c6 huéng.
Ghi chui.
0 Néu G tya lién thong manh, T 12 mdt cAy cé huéng la
dd thi bo phan G thi T ciing dudc goi 1a cdy cé hudng
tdi dai cda G.

Ly Thuyét Pé Thij - Cdy - Khoa CNTT - Pai hoc KHTN 25
||
ay co huang (cay ngoai)
jDEﬁa tran Kirchoff
jD[’:Binh nghia
m Cho G=(X, E) 1a mot dd thi c6 hudng. Ta dinh nghia ma
tran K nhu sau:
d-(i) n€u i=j
jDE’: | Kl] =
-B;; n€u i#j
(Trong d6 By laphan tl & dong i cdt j clia ma trin ke)
Ly Thuyét B8 Thj - Cay - Khoa CNTT - Bai hoc KHTN 26

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

13


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

ay c6 hudéng (cay ngoai)
a tran Kirchoff

=

Dinh 1y (Kirchoff)
0 Gia st G 1a do thi c6 huéng don, n dinh, n-1 canh cé
ma trin Kirchoff 1a K.
0 Goi K(1, 1) 1a ma trAn c6 dugc tf ma trin K bing
cach bd di dong 1 va cot 1,

D khi d6 G 1a ciy ngoai ¢6 goc tai dinh 1eX khi va chi
khi det K(1, 1)=1.

S
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