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— DINH NGHIA

 CAY la do thi lién théng va khéng
cO chu trinh

« RUNG la mot do thi gdom p thanh
phan lién théng, trong d6 méi
thanh phan lién thong 1a mot cay

 Lwuy: cay khong chura khuyén
va canh song song.
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—u’ TON TAI BINH TREO

DPinh ly: Mot cay T gdm N dinh v&i N [1 2 chia it nhat hai
dinh treo

O
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—A‘ C DINH NGHIA TUONG BDUONG

Xét d6 thi G gdbm N dinh, cac diéu sau day twong dwong.
1.D4 thi G Ia cay.
2. Gitra hai dinh bat ky cia G, ton tai duy nhat mét day
chuyén ndi chung v&i nhau.
3. G lién thong toi tiéu.
4. Thém mot canh ndi 2 dinh bat ky cta G thi G sé chiva
mot chu trinh duy nhét.
5.G lién thdng va co n-1 canh
6. G khong co chu trinh va c6 n-1 canh
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CAY TOI bAI

» DPinh nghia: Cho G=(X, E) Ia mdt dd thj lién théng va
T=(X, F) 1a mot do thi bd phan clia G. Néu T lacay thi T
dwoc goi 1a mot cay toi dai cta G.

« Cac tén goi khac: cay khung, cay bao trum, cay phu
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n_ HTf)N TAI CUA CAY TOI DA

» Dinh ly: Moi d6 thi lién thong déu co chira it nhat mot
cay toi dai
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— XAC DINH CAY TOI bAI

Thuat toan twa PRIM :
Input: do thi lién thong G=(X, E), X gom N dinh

Output: cay toi dai T=(V, U) cua G

1.Chontuyyv 0 XvakhéitaoV:={v} U:=1];
2.Chon wll X\V sao cho e [] E, e ndi w v&i mét dinh

trong V
3.V =V {w} U:=UL01{e}
4.Néu U du N-1 canh thi dirng, ngwoc lai 1ap tor budce 2.
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—!c DINH CAY TOI bAI

V={F A B, E,C, D} U = {FA, AB, BE, FC, ED}
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— CAY TOI DAl NGAN NHAT

Dinh nghia: Cho G=(X, E)
1.G dwoc goi la DO THI CO TRONG néu méi canh cia G

duwoc twong wng voi mot so thuc, nghia la co6 mot anh
Xa nhw sau:

L: E 00 R

e | [ [L(e)

1. TRONG LUONG cliia mdt cay T ctia G bang vai tdng
trong lwgng cac canh trong cay:

L(T) = T(eIT)L(e)

1.CAY TOI BAI NGAN NHAT la cay toi dai ¢c6 trong
lwong nhé nhat ctia G
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— MA TRAN TRONG LUONG

» Trong cac thuét toan tim cay toi dai ngan nhat ching ta
c6 thé bd di hwéng cac canh va cac khuyén; doi voi
cac canh song song thi co thé bd di va chi dé lai mét
canh trong lwong nhé nhat trong chung. Vi vay do thi
c6 thé biéu dién bang MA TRAN TRONG LUONG
LNxN dwoc qui woc nhw sau: ,

o eLij = trong lwong canh nho nhat ndi i dén j (néu co)
o eoLij = [ néu khéng c6 canh ndii dén |

Ly thuyét db thi - Nguyén Thanh Son
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TRAN TRONG LUONG

Ly thuyét db thj - Nguyén Thanh Son

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


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

ncH DINH CAY TOI BAI NGAN NHAT

Thuat toan PRIM :

Input: o thi lién thong G=(X, E), X gom N dinh

Output: cay to6i dai ngan nhat T=(V, U) cua G

1.Chontuyyv 0 XvakhéitaoV:={v} U:=1];

2.Chon canh e c6 trong lwvong nho nhat trong cac canh
(w,v)y maw [ X\Vvav [V

3.V =V {w} U:=UL01{e}

4.Néu U du N-1 canh thi dirng, ngwoc lai 1ap tor budce 2.
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— THUAT TOAN PRIM

5

O

V={F C,A, D, E, B} U ={FC, CA, AD, DE, EB}
Trong lvong: 32
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UAT TOAN PRIM - nhéap

O
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—AC DINH CAY TOI DAl NGAN NHAT

Thuat toan KRUSKAL

Input: d6 thi G=(X, E) lien thong, X gom N dinh
Output: cay tdi dai ngan nhat T=(V, U) cia G

1.Sap xép cac canh trong G tang dan theo trong lwong:
khditao T := (1.

2.Lan lwot lay tirng canh e thudc danh sach da sap xép.
Néu T+{e} khéng ch¥a chu trinh thi kétnape vao T: T
= T+{e}.

3.Néu T da N-1 canh thi dwng; nguoec lai, lap bwéc 2.
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— TI HUAT TOAN KRUSKAL

O

E = {AD, DE, EB, AC, CC, FC, AF, CE, AB, BC, DB}
Trong lwvong: 32
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OAN TU’A PRIM - CAI DAT

Graph Graph::SpanningTree()

{ ‘
//Tim cay khung cua do thij

}
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TOAN PRIM - CAI PAT

Graph Graph::MST_Prim()
{

//Tim c8y tbi dai ngdn nhét cta dé thi cé trong

}
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OAN KRUSKAL - CAI PAT

Graph Graph::MST_Kruskal()
{

//Tim c8y tbi dai ngdn nhét cta dé thi cé trong

}
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— PO THI CO GOC

Dinh nghta: Cho do thi co hvong G=(X, E). Ta n6i G Ia
mot DO THI CO GOC néu ton tai dinh ri1X sao cho tir r co

dwong di dén v, viiX
G2

Ly thuyét db thj - Nguyén Thanh Son
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—‘Bf) THI LIEN THONG MANH

Dinh nghia: Cho do thi cé huwdng G=(X, E). Ta néi Gla 3]0
THI LIEN THONG MANH khi va chi khj i,jCIX lu6n ton tai
dwong ditw i dén j va dwong di tw j déen i.

N,
L

G1 G2
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—DO THI TUA LIEN THONG MANH

Dinh nghia: Cho dc‘“g thi cé6 hwdng G=(X, E). Ta néi G 1a BO
THI TUA LIEN THONG MANH khiva chikhj i, j 1 X, k [
X sao cho c6 duong di tw k dén i va co duwong di tr k dén

YN
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| TWA LIEN THONG MANH

« Nhan xét: G=(X, E) la d6 thj c6 huwéng:

G c6 goc [1 G twa lién théng manh 71 G lién théng
» Dinh ly: v&i G=(X, E) la dd thi c6 hwéng hivu han, ta cé:
G c6 goc [ G twa lién théng manh
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” CO HUONG (CAY NGOAI)

Dinh nghia: Cho G=(X, E) la d6 thi co hwong lien thong.
G dwoc goi la cay co huwdng néu:
1. a)G khong co chu trinh,
2. b)G ¢ gbc.

G1 G2
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CAY CO HUONG

Lwu y:

- oChu trinh cé thé khdng quan tdm dén hwdng cua cac canh.

« oCay co huwong cling la cay.

- oCan phan biét cay trong LTDT va cay trong cac gido trinh khéac

Ly thuyét db thj - Nguyén Thanh Son
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m HUONGCAC DINH NGHIA TUONG

DUONG

Cho d6 thi cé hwéng G=(X, E) gébm N dinh. Cac diéu sau
day twong dwong voi nhau.

1.G la moét cay co hwong.

2.1 [] Xthéa v [J X, co mdt dwdrng di duy nhat to r dén v.
3.G twa lién thdng manh tdi tiéu.

4.G lién thdng va co dinh r sao cho:

d-(r)=0 va d-(i)=1, iTJX\{r}.

1.G khdéng c6 chu trinh va ¢é dinh r sao cho:
d-(r)=0 va d-(i)=1, iLIX\{r}.
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m o‘ HUONGCAC DINH NGHIA TUONG

DUONG

1.G twa lién thong manh va khong co chu trinh.
2.G twa lien thong manh va co N-1 canh.
quy

er trong cac dinh nghia trén |a duy nhat va dwoc goi la gdc cua
cay co hudng.

. oMdi dinh i(1X c6 duy nhat mét dinh j ma canh lién két vai (j, i)
hwéng vao i, dinh j dwoc goi dinh cha cua l.

« oNéu dinh x[1X thda diéu kién d+(x)=0 thi x dwoc goi la 14 cla
cay co huwdng.

Ly thuyét db thi - Nguyén Thanh Son
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— CAY CO HUONG

Dinh ly: Cho G Ia d6 thj c6 huédng.

1.Néu G c6 chtra mét do thi bd phan 1a cay coé hwdng thi
G twa lién thdng manh.

2.Néu G twa lién théng manh thi G c6 chira mét dé thi bd
phan la cay co hwong.

Néu G twa lién théng manh, T 1a mét cay co hwéng 1a do

thi bd phan G thi T cling dwoc goi 1a cay co hwdng toi dai
cua G.
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— MA TRAN KIRCHOFF

Pinh nghia: Cho do thi cé huwéng G=(X, E) gébm N dinh.
Ma tran KIRCHOFF la ma tran KNxN dwoc dinh nghia
nhw sau:

d-(i) néu i=j
Kij =
-Bij néu i[]]

(Bij laphan [tlr & dong i cdt j cla ma tran ké)
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RAN KIRCHOFF
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—‘B!NH LY KIRCHOFF

Dinh ly:

Giad st G la do thi c6 hwong don, N dinh, N-1 canh ¢cd ma

tran Kirchoff la K.

« Goi K(1, 1) la ma tran co dwoc tww ma tran K béng cach
bo di dong 1 va cot 1,

« khi do G la cay ngoai cé goc tai dinh 107X khi va chi khi
det K(1, 1)=1.
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H LY KIRCHOFF
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—‘ BAI TAP

1.Chtrng minh cac dinh ly twong dwo’ng

2. Xac dinh s6 lwong cay tdi dai cha dd thj dang CAY,
CHU TRINH SO CAP, BU,

3. Chirng minh tinh dung d4n ciia cac giai thuat PRIM,
KRUSKAL

GV: D66ng Anh Nouc
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