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Po thi phang




Bal toan: ba nha ba giéng

C6 ba nha & gan ba cai giéng, mdi nha can c6 duong di
thang tir nha dén ting giéng. Do bat hoa nén ho muon
xay cac duong di sao cho khong c6 dudng nao giao
nhau.

Co0 thuc hién dugc khong?

Luu y: khong lam duong gitra cac nha hay gitra cac
giéng.




Po thi phang

e Pinh nghia: Do thi v6 huéng G 1a @6 thi phang néu no6
co thé duoc vé trén mot mat phang sao cho khong co
canh nao cat nhau tai cac diém khong phai dau mut.

e Vi du:
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Po thi phang

e Pinh nghia: Do thi v6 huéng G 1a @6 thi phang néu no6
co thé duoc vé trén mot mat phang sao cho khong co
canh nao cat nhau tai cac diém khong phai dau mut.
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Mién
e Dinh nghia: mién 14 mét phﬁn mat phéng, trong do 2

diém bat ky c0 thé ndi voi nhau ma khong cat bat ctr
canh ndo cua do thi

» Mién 16n nhat & ngoai cung 14 mién ngoai
e Vi du:




Po thi phang

* D6 thi 2 phia K; ; ¢d 1a d6 thi phang khdng?




Cong thirc Euler
* Pinh Iy 1: Cho G 1a mot don do thi phang, lién thong
cO m canh, n dinh. Goi r 1a s6 mién trong bi€u dién
phang cua G. Khi do:

r=m-n+2 hay n-m+r=2.
e Ching minh:




Cong thirc Euler

* Pinh Iy 1: Cho G 1a mot don do thi phang, lién thong
cO m canh, n dinh. Goi r 1a s0 mién trong bicu dién
phang cua G. Khi do:
r=m-n+2 hay n-m+r=2.
e Ching minh:
B4t dan cac canh cia G dén khi thu duge cay khung




Cong thuc Euler
e Hé qua 1: Cho G la don do thi phang lién théng c6 m
canh, n dinh (n = 3).
Khidgo: m< 3n-6
e Ching minh:
e Mdi mién duoc bao bai it nhat 3 canh
e Mdi canh nam trén nhiéu nhat 2 mién

o Ap dung cbng thac Euler




Cong thirc Euler

e Hé qua 2: Cho G 1a mot don do thi phang lién thong co
m canh, n dinh (n = 3) va khong c6 chu trinh d6 dai 3.
Khidé: m<2n-4

e Hé qua 3: Cho G 1a mot don do thi phang lién thong co
M canh, n dinh thi G phai ¢¢ it nhat mét dinh co bac
nho hon hodc bing 5.

e Vi du:

Chirng minh: do thi Kg va Ky 5 1a d6 thi khong phang




Cong thirc Euler

e Pinh Iy 2: Cho G 1a mot don do thi phang m canh, n
dinh, k thanh phan lién thong. Goi r 1a s mién trong
biéu dién phang cua G.

Khidé: n-m+r=k+1.




Dinh ly KuratowskKi
Do thi dong phoi: G va G’ 1a dong phdi néu ta co thé thu duge G
tir G bang cach bo bdt hodc thém vao G cac dinh c6 bac bang 2.
Vi du:

Dinh ly: D6 thi G 1a khong phang khi va chi khi G chira mét do
thi con dong phdi véi Ky 5 hodc K.
Vi du:




Bai toan t6 mau do thi




Bal toan: t0 mau ban do
X4&c dinh s6 mau toi thiéu can ding dé t& mau mot ban db sao
cho hai mién ké nhau ¢6 mau khac nhau
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Bai toan t6 mau ban do

e Xac dinh s6 mau to1 thi€u can dung dé t6 mau mot
ban do sao cho hai mién ké nhau c6 mau khac nhau




Bal toan to0 mau ban do
 Chuyén ban d6 vé dang do thi:
e Mdi mién ctia ban d6 thé hién bang mot dinh

e Néu hai mién c6 bién gidi chung thi 2 dinh tuwong tng 1a ké nhau
(chi chung dinh khong duoc tinh)

o Do thi thu duge 14 d6 thi d6i ngdu voi ban d6 da dang xét

1<27 8
'3 4 6 9
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Bal toan to0 mau do thi

e Dinh nghia: TO mau do thi 1a viée gan mau cho cac dinh
ctia do thi sao cho hai dinh lién ké ¢6 mau khac nhau.
K: V(G) — {1, 2, ..., k} | k(u) # k(v) V¥ uv € E(G)

Khi @6 d6 thi goi 1a t6 duoc boi k mau

e Pinh nghia: sic so cta db thi 14 s6 mau nhé nhat can
dung dé td mau do thi
o Ky hiéu: ¥(G)




Bai toan t6 mau do thi

1<27 8
— 3 4 6 9

Sacso=3

Sacso =4




Mot so dinh Iy vé td mau do thi

e Pinh Iy 1: Moi chu trinh 1& c6 sic s6 bang 3

e Pinh Iy 2: Néu G c¢6 chtra mot do thi con dang cau voi
K, thi x(G) >n.

e Pinh ly 3: M6t don do thi G = (V, E) ¢6 thé t6 bang 2
mau khi va chi khi né khong c6 chu trinh do dai 1é.

o Pinh Iy 4: M6t @6 thi ¢6 n dinh thi ¥(G) < n

» Pinh Iy 5: V6i moi d thi G: x(G) < 1+ max(deg(v))

e Pinh ly 6: Néu G la 1a @6 thi lién théng, k\r%/ng c6 chu
trinh 1é, khong la db thi dy da thi x(6) < max (deg(v))
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Pinh ly 4 mau

e Pinh Iy 4 mau: Moi dd thi phang déu cd thé to dugc boi
khong qua 4 mau.
» Mot so thong tin lién quan:
e Bai toan dugc dua ra nam 1852
e CO rat nhiéu chirng minh sai vé bai toan nay
e Chung minh sai noi tiéng 1a cua Alfred Kempe vao nam
1879
e Percy Heawood phat hién ra chirng minh sai vao nam 1890

e Dya vao do, nam 1976 Appel va Haken da chirng minh duoc
bang cach st dung may tinh




Thuat toan Welsh-Powell

Thuat toan W-P dung dé t&6 mau mot db thi G

Buéc 1: Sap xép cac dinh G theo bac giam dan.

Budc 2: DUng mot mau chua t6 dé t6 dinh dau tién trong danh
sach va tat ca cac dinh khong ké nhau, k ké véi dinh dau tién.
Budc 3: Loai bo cac dinh da t6 mau

Buoc 4.

- Néu da t6 mau xong: két thic

- Néu chua xong: quay lai buédc 2

Luwu V: Thuat toan Welsh-Powell chua cho ta sac s6 cua G.
Két qua chi thu dugc mot cach td mau tot hon cach td mau
ngau nhién.




Vi du - thuat toan Welsh-Powell

o TO mau do thi:




Vi du - thuat toan Welsh-Powell

¥
Q

O
=

M
o

Bac

Pinh

22222222




Vi du - thuat toan Welsh-Powell

e Buoc 1:

Bac

Pinh

Bac

Pinh




Vi du - thuat toan Welsh-Powell

e Budc 2: dung mau do td dinh B
Va cac dinh k ké B: D, |




Vi du - thuat toan Welsh-Powell
C
e Budc 2: dung mau do td dinh B
Vacac dinh kké B: D, |
* Budc 3:bocacdinh B, D, I ,

=
=)
=

Bac

— RO | O O™
— oo N w | w| w]|um




Vi du - thuat toan Welsh-Powell

e Budc 2: dung mau dotdo dinhB B
Vacac dinh kké B: D, |

e Budc 3:bocacdinh B, D, | 4

e Budc 4: dung mau xanh to dinh F
Va cac dinh H, A, J




Vi du - thuat toan Welsh-Powell

e Buodc 2: dung mau dotd dinhB B
Va cac dinh k ké B: D, |

e Budc 3:bocacdinh B, D, | 4

e Budc 4: dung mau xanh to dinh F
Va cac dinh H, A, K, J

e Budc 5:bo cac dinh F, H, A, J
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Vi du - thuat toan Welsh-Powell
C
e Budc 2: dung mau do té dinh B B —.\

Vacac dinh kké B: D, |
e Budc 3:bocacdinh B, D, | 4
e Budc 4: dung mau xanh to dinh F
Vacac dinh H, A, K, J
 Budc 5: bo cac dinh F, H, A, K, J <
e Budc 6: dung mau vang to dinh C
Vacac dinh E, G, K
o Budc 7: td mau xong => két thac
Két qua: dung 3 mau R(B, D, I); G(F, H, A, J); (C, G, E, K)
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Ung dung

e Lap lich thi:
MaJi sinh vién phai thi mot s6 mén hoc. Hay 1ap lich thi sao
cho khong co sinh vién nao phai thi hai mon cung mot luc
e Giai phap:
e M6i mon hoc twong g véi mot dinh
e Néu 2 mon hoc cling dugc du thi boi 1 sinh vién thi 2 dinh
twong ung la ké nhau
0 Sé~k|'p thi trudng phai to chitc chinh 1 sac so cua do thi d6i
ngau thu duoc




Ung dung

* Phan chia tan s6 ctia cac kénh truyén théng
e Str dung thanh ghi

B tri cac con vat trong so thu

 P6i sénh mau




