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MOt so thuat nglr

Pbudng di va chu trinh

Po thi lién thong
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PINH NGHIA DO THI

e PO thi vO hudng (undirected graph) G = (V, E), gom mot tap V
cac dinh (vertice) va mot ho E céc canh (edge), moi canh e =
(u, v) € E Ung vdi mot cap khong co tho tu' cac dinhu, v e V

e DO thi co hudng (directed graph) G = (V, E), gdm mot tap V
cac dinh va mot ho E cdc canh, mbi canh e = (u, v) € E (ing
vGi mot cap co thi' tu cac dinhu, v e V



PINH NGHIA DO THI

Vidu 1: PO thivo huéng: V={u, v, x, y, z}
E = {ell €y €3, €4, €5, €, e7}

e3=(XI y)
e4=(XI y)
e7=(zl Z)




PINH NGHIA DO THI

Vidu 2: DO thico hudng: V={u, v, x, y, z}
E = {ell €y €3, €4, €5, €, e7}

e3=(XI y)
e=(y, X)
e7=(zl Z)




PINH NGHIA DO THI

e & = (z 2) la canh khuyén
e &= (X, y) va e,=(x, ) la hai canh song song

e MOt do thi khong cé canh khuyén hoac canh song song
goi la don do thi (simple graph), ngudc lai goi la da do thi
(multigraph)



MOT SO THUAT NGU

e Dinh uva vla ké nhau (adjacent) néu cé canh e = (u, v), canh e goi
la lién thubc véi v va v

e Bac (degree) cua dinh vtrong do thi vo hudng la s6 canh lién thudc
va@i no, ky hiéu deg(v), dinh bac 0 goi la dinh c6 Iap, dinh bac 1 goi la
dinh treo

e Ban bac ra (ban bac vao) cua dinh vtrong do thi cé hudng la s6 canh
di ra khoi no (di vao nd) va ky hiéu deg*(v) (deg(V))



MOT SO THUAT NGU

Vi du 3: Bac cua cac dinh do thi vo hudng

deg()= 1
deg(z)= 4
deg(w)= 0




MOT SO THUAT NGU

Vi du 4: Ban bac cua cac dinh do thi co huéng

degt(t)= 0
deg(H)=1
deg*(z)= 2
deg(z)= 2




MOT SO THUAT NGU

Pinh Iy 1

G=(V, E) la d6 thi vO huéng m canh, thi
2m = %, .ydeg(v)

Chirng minh ?



MOT SO THUAT NGU

Chirng minh
e Moi canh e = (u, v) dugdc tinh mét [an trong deg(u) va
mot lan trong deg(v)

e Suyra2m =%, _,deg(v)
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MOT SO THUAT NGU

Vidu5

e PO thi G =(V, E), n dinh va moi dinh cé bac Ia 6 c6 bao
nhiéu canh?

e Theo dinhly 2m = %,_,deg(v) = n.6 hay 2m=6n

e Nén so canh m = 3n
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MOT SO THUAT NGU

Hé qua
e Trong mot do thi vo hudng G =(V, E), so dinh bac lé
(nghia Ia c6 bac 1a mot s6 1é) Ia mot sd chan

e Chirng minh?
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MOT SO THUAT NGU

Chirng minh
e Goi O va U I3 tip cac dinh bac lé va bac chan cua G, thi
2m = %, deg(v) = X, odeg(v) + Z, .ydeg(v)
¢ Do deg(v) chan v&i moi veU nén x,_,deg(v) = 2k
e Nén2m = %, _odeg(v) + 2k hay X, _odeg(v) =2m - 2k
e Vi moi deg(v), véi veO, 1a 1é va cd |0] s6 nhu vay, suy ra |O]
la mot s6 chan (s dinh bac 1é 1a mot s& chan)
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MOT SO THUAT NGU

Pinh ly 2

e G=(V, E) la do thi co hudng, thi
|E[= Z,vdeg*(v) = Z,.ydeg(v)

Chirng minh

e Vi moi cung e=(u, w) chi dudc tinh mdt [an trong ban bac
ra cia u va mot lan trong ban bac vao cua w nén co hé
thlrc trén
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PUONG DI VA CHU TRINH

budng di d dai ntu dinh x; dén dinh x,trong mot do thi la
day P = x,, Xy,..., X,trong dé moi (x, x,,) |& mdt canh

budng di ¢ dinh dau x, trung vdi dinh cudi x;, goi la chu trinh

Pbudng di hay chu trinh goi la don néu khong c6 canh (cung)
lap lai
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PUONG DI VA CHU TRINH

Vidu5: P=u, v,z ylamotdudngdidonvaC=u, v, z ,

x, ula mot chu trinh don
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PO THI LIEN THONG

e MOt do thi vO hudng dudc goi la lién thong néu ludn tim
dugc dudng di gilra hai dinh bat ky cta no
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PO THI LIEN THONG

Vi du 7: DO thi vo hudng la lién thong

18



PO THI LIEN THONG

Vi du 8: D0 thi vo hudng khong lién thong
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PO THI LIEN THONG

e MOt d6 thi H=(W, F) dugc goi la do thi con cua do thi
G=(V,E) nBuWc VVaFcE

e Khi mo6t do thi khong lién thong, nd la bao gdm mot s6 do
thi con (thanh phan) lién thong rdi nhau va bac cua mot
dinh trong mot thanh phan bat ky cling bang bac ctia dinh
do (trong do thi)
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MOT SO DANG DAC BIET

e DO thi day du n dinh, ky hiéu K., la don d6 thi vo hudng
ma gitra hai dinh luén cd canh
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MOT SO DANG DAC BIET

e DO thi vong C,, n>3, la don do thi vo hudng n dinh v,, v,,
...,V, va cac canh la (vy, v5), (V5, V3), .., (Vi V4)
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MOT SO DANG DAC BIET

e D0 thi 1ap phuong Q,, 1a dd thi véi cac dinh biéu dién 2n
xau nhi phan d6 dai n (cé 2" dinh). Hai dinh la ké nhau
néu hai xau nhi phan tucng U'ng chi khac nhau 1 bit.

110 111
10 11

100 4‘."!1""
D i
00 01 000 001

Q Qs

011
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MOT SO DANG DAC BIET

e DO thi hai phia (phan d6i) G = (V, E) la mot don do thi ma tap
dinh V cla nd ¢ thé dugdc phan hoach thanh hai tdp X va Y sao
cho mdi canh clia nd chi n6i mot dinh nao do trong X v&i mot
dinh nao do6 trong Y, ky hiéu G=(XUY, E)

) M )
V3
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MOT SO DANG DAC BIET

e DO thi hai phia G=(XUY, E) vai |[X|=m va |Y|=n dudc goi la
day du, ky hiéu K, , néu moi dinh trong X dugc néi vi moi
dinh trong Y

K2,3 K3,3
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PO THI PHANG

e MOt d6 thi dudc goi la do thi phang néu nd cd thé dugc
vé trén mat phang sao cho cac canh clia n6 khong cat
nhau (trr & dinh), cach vé& nhu vay dudc goi la biu dién
phang cla do thi

Cac biéu dién phang cla k,
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PO THI PHANG

e Bi€u dién phang clia mot do thj chia mat phdng thanh
mot s6 mién theo cong thuc Euler
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PO THI PHANG

e Pinh ly 4 (cong thic Euler) Gia si’ m, n tuéng Ung la so
canh va dinh clia mot don do thi phang lién thong, khi do
s& mién r ma biéu dién phing clia né tao ra thda man

r=m-n+2
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PO THI PHANG

e Hé qua 3 Néu G la mot don do thi phang lién thong m
canh n dinh, n>3 thi m <3n-6

e Vidu K; c6 5 dinh 10 canh khong thda bat dang thirc m
<3n-6 nén k: khong phang
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PO THI PHANG

e Hé qua 4 Néu G la mot don do thi phang lién thong m
canh n dinh, n>3 va khong cé chu trinh do dai 3 thi m
<2n-4

e Vidu K;; c6 6 dinh 9 canh khong thoa bt dang thirc m
<2n-4 nén K; ; khéng phang
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