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VI.1 D6 thi phang - Bai toan mé dau

< C& 3 gia dinh, 3 nha cung cép dién, nudc, gas."

< Cac gia dinh déu can dién, nudc, gas va deu
muodn di day riéng.

< Can nOi day tu cac gia dinh dén cac nha cung cap

Ly thuyét do thj - Chwong VI: D6 Thi Phang va Té Mau D6 Thi



VI.1 P6 thi phang

D E g
< Dinh nghia 6.1: D6 thi dudc goi la do thf%H
phang néu ta co thé vé nd trén mat phang sao
cho cac canh cua ndé khong cat nhau ngoai 6
dinh. Cach vé nhu vay sé dudgc goi la biéu
dién phang cua dé thi. Vi du 6.1

Do thi T
phang l o
Khong la

do thi

phang
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VI.1 P6 thi phang

% Biéu dién phdng cua db thi sé chia m&t phdng
ra thanh céc mién, trong dé cé thé cé cd mién
khong bi chan.

“ Vi du 6.2: Biéu dién phdng cia db thi cho
trong hinh sau, chia mat phdng ra thanh 6
mién R,, R,,. . . .Rg.
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VI.1 P6 thi phang

Vi du 6.3: Cac d6 thi khdng phang noi
tiéng

Do thi !(5—66 thi Do thi Kaxs— do thi
day du hai phia day du
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VI.1 P6 thi phang
Vidu 6.4: Xét do thi sau:
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VI.1 P6 thi phang

% Dinh Iy Euler: Gia st G = (V, E) 1a dd thi

phang, lién théng véi m canh va n dinh. Goi f

a s6 mién clia mat phang bi chia bdi biéu dién

bhang cua G. Khi d6: f=m - n + 2.

< Vi du 6.5: Cho do thi nhu hinh sau. Tim sé
cua mat phdng bi chia bdi biéu dién phidng cua
G?

3

S6 canh: m = 4, S6 dinh: n =4,
S6 mién: f=4—4+2=2.
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VI.1 P6 thi phang

% Vi du 6.6: Cho G la db thi phang lién théng
vai 20 dinh, moi dinh déu co bac la 3. HOi mat
phdng bj chia lam bao nhiéu phan bdi biéu
dién phang cua dé thi G?

» Giai: Do moi dinh cda do thi déu cé bac la 3,
nén tong béac cla cac dinh la 3x20=60. T d6
suy ra s6 canh cua do6 thi m=60/20=30. Vi
vay, theo cong thuc Euler, s6 mién can tim la
r=30-20+2=12.

L)
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VI.1 P6 thi phang

< Hé qua. NEu G la daon do6 thi phang lién thong v3i m
canh, n dinh, trong d6 n > 3. Khi do ta co:
m<3n-6

4

< Chuang minh:
= Goi r la s mién.
= Mbi mién déu twong (rng vai it nhat 3 canh.
= M®i canh twéng tng v&i dung 2 mién.
= Goi bac cia méi mién 1a s6 canh twong rng v&i no.
Suy ra, tbng bac cla cac mién it nhat 1a bang 2 l1an sb canh.

2.e=) deg(R)=3r
R

= Ap dung c6ng thrc Euler suy ra diéu phai chirng minh.

1)

Ly thuyét dd thi - Chwong VI: D6 Thi Phang va Té6 Mau B6 Thi



VI.1 P6 thi phang

<+ Phép chia canh (u, v): la viéc ta bo di canh (u, v)
va thém vao mot dinh mdi w cung vdi hai canh (u,

w), (w, v).
I
Zj -
(i

<+ Binh nghia dong cau: Hai do thi dugc goi la dong
cdu néu chung cd thé thu dugc tir cuing mdt do thi
nao do nhd cac phép chia canh.

< Dinh Iy Kuratovski: Diéu kién cidn va dd d& mot
do thi la phang la d6 thi nay khong chlra bat ky
mot do thi con nao dong cau vai K; 3 va Ks.
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VI.2 To mau do thi

a5
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VI.2 TO mau do thi

i > Phai dung 3
:n e ; mau de to

T Phai dung 4
= maudété
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VI.2 TO mau do thi
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VI.2 TO mau do thi

< Pinh nghia: To mau mot do thi vo hudng
la mot su gan mau cho cac dinh sao cho
hai dinh ké nhau phai khac mau nhau.
< Pinh nghia: S6 mau (sac s6) cua mot do
thi [a s6 mau téi thi€u can thiét dé t6 mau
do thi nay.
1 2 7 8 2 6

Po thicé so maula3 Do thi cé so maula4
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VI.2 TO mau do thi

< Pinh ly (Binh ly 4 mau): SO0 mau cua mo

do thi phang la khong I6n hon 4.
< MOt sO thong tin lién quan:

Bai toan dwoc dwa ra nam 1850.

Cé rat nhiéu chirng minh sai vé bai toan nay.

Chirng minh sai ndi tiéng la cia Alfred Kempe vao
nam 1879.

Percy Heawood phat hién ra chirng minh sai ¢ trén
vao nam 1890.

Dwa ve}o do, nam 1976 Appel va Haken da chuwng
minh bang cach st dung may tinh.
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VI.2 To mau do thi
< Giai thuat to mau do thi:
* Dung mau th( nhat t6 cho tat ca cac dinh cla
do thi ma co thé td6 duorc,
= Sau d6 dung mau thv hai to tat ca cac dinh
cua do thi con lai co6 thé t6 dwoc va c nhuw

thé cho dén khi td hét cho tat ca cac dinh cla
do thi.
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VI.2 To mau do thi

< Vidu 6.7: Tim sO mau cua do thi G va H

@ -

¢

G

B B

H H
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VI.2 To mau do thi

Vi du 6.7: Tim s6 mau cua do thi day da K,,?

< Ta c6 thé t6 mau n dinh cia K, bang n mau riéng biét. Liéu co
cach td ndo tiét kiém mau hon khéng? Cau tra 1&i 14 khong.

< That vay, khdng c6 2 dinh ndo c6 thé t6 cung mau vi moi dinh
déu ké nhau. Vay ,taco c(K,) = n.

< Chu y: K, khéng phai d6 thi phang khi n = 5, do dé két qua nay
khéng vi pham dinh Ii 4 mau. H5 cho ta vi du vé viéc td mau K

d d
To mau Ks. 16 mau K.
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VI.2 To mau do thi

Vi du 6.8: Tim 6 mau cua db thi 2 phia day da K,,, <
v@l m va n la 2 s6 nguyén dwong ?

d g f B

Hé6. Tn mau K; . H6. Iﬁ mau K; ..
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VI.2 To mau do thi

Vi du 6.9: Tim s6 mau cua do thi C,, ?

% Néu n chan: Ta chi can s dung 2 mau.
** Néu nlé va n>1: S6 mau cua do thj la 3.

a h a b
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VI.3 Bai toan xép lich

< Bai toan Iap lich thi: Hay Iap lich
trong mot truong dai hoc sao cho
khong c6 sinh vién nao thi hai mon
cung mot lac.
< Giai phap:
= Biéu dién bang do thi:
« MOi mén hoc 1a mdt dinh
« Néu 2 mon hoc ndo duoc du thi béi cling 1 sinh
vién thi sé n6i bang 1 canh.
» Cach lap lich sé twong wng voi bai toan t6 mau
cua do thi nay.
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VI.3 Bai toan xép lich

<» Vi Du: Co 7 mon thi véi thong tin nhu sau:

= Mbén 1:
= Mbén 2:
= Mbn 3:
= Mbn 4:
= Mon 5:
= Mbn 6:
= Mbn 7:

%ﬁ. . & i q"\
s
B

coO cac sinh vién A, B, C va D thi
coO cac sinh vién A, E, F, G va H thi
co cac sinhvién B, E, |, J va K thi
co cac sinh vién B, F, L va M thi

co cac sinh vién G, L, N va O thi
coO cac sinh vién J, M, N va P thi
coO cac sinh vién D, H, K, O va P thi

_ Hay xé,p lich thi thanh cac dot sao cho cac sinh vién
déu co thé dw thi tuan tw cac mon minh dang ky
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VI.3 Bai toan xép lich

2« Vi Du: C6 7 mon thi vdi thong tin
nhu sau: 7
Mbn 1: c6 cac sinh vién A, B, C va D thi.
Mon 2: co cac sinh vién A, E, F, G va H thi.
Mén 3: co cac sinh vién B, E, |, J va K thi.
Mon 4: c6 cac sinh vién B, F, L va M thi.
Mobn 5: ¢ cac sinh vién G, L, N va O thi.
Mobn 6: co cac sinh vién J, M, N va P thi.
Mbn 7: c6 cac sinh vién D, H, K, O va P thi.

AR WIN|R
W
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VI.3 Bai t

lm>
u

1. V8i moi db thi sau day hdy cho biét né cé phai
la d6 thi phang hay khong ? Néu cod hay vé
sao cho cac canh cua d6 thi do khong cat
nhau ngoai dinh.

___________




VI.3 Bai tap

2. Hay tim sac sd cua cac d6 thi sau:
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