Ly thuyét do thi

Giang vién: ThS. Mai Chiém Tuan

Muc tiéu

< Kién there:
= SV c6 kién thirc co ban vé Iy thuyét do thj va hiéu
duwoc cac giai thuat théng dung trén do thi nhw giai
thuat t6 mau, tim kiém cdy khung ngan nhat, tim
chu trinh, tim dwong di ngan nhét, xép lich thi;
“*Ky nang:
= Sinh vién gidi duwoc céc bai toén vé db thi, cay nhij
phén, tim kiém cay khung ngan nhat, tim chu trinh,
tim dwong di ngan nhat, xép lich thi va mot so tng
dung khac.
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Thong tin mon hoc

<Tén hoc phan: LY THUYET PO THI
<+Ma hoc phan: CNTT102
+Sotinchi :2(2/0/4)
+Trinhdd : Caodang
<*Phan bo thgai gian:

=Lénlop ;30 tiét

= Ly thuyét  : 30 tiét

= Thwc hanh : 0 tiét
b = Twhoc : 60 tiét .

NOi dung chi tiét hoc phan

Phan bé thdi gian
Ly Thuc

Cac khainiém cdban cuta ly thuyét do thi

Biéu dién do thitrén may tinh

Cac thuattoan timki€m trén do thj va Ung
dung

DO thi Eulerva dé thi Hamilton
Ontapkiémtra

Cay va cay khung cua db thij
D6 thi phdng va td mau do thi

A W A W b
A W A W b
o O o o o

Baitoan dudng di ngan nhat

oncpese [ 2 | 2 | o

Al (||| 0
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< Tham du hoc, thao ludn, kiém tra, thi theo Qui
ché hoc ché tin chi hién hanh cua nha trudng.
< Du Iop: trén 70%
= Bai tap: trén I6p va ¢ nha
= Dung cu va hoc liéu: may tinh
= Khéc: Theo yéu cau cua gidng vién

Tiéu chuan danh gia

< Tiéu chudn danh gia sinh vién:
= Danh giaqua trinh: 50%, trong do:
+ Lam bai tap: 20%
+ Thi gita ky: 30%
= Thicudihocky: 50%, thitwludntrong
thoi gian 90 phut.
<+Thang di€ém: 10.
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Tai liéu hoc tap:

<»Sach, giao trinh chinh:
= [1] ThS. Mai Chiém Tuan — ThS. Nguyén Duy Dat,
Bai giang chi tiet mén Ly thuyét do thi, Cao dang
ky thuat Ly Ty Trong TP.HCM.
= [2] VG Thi Thai Linh, Bai giang chi tiét mon Ly
thuyet do thi, Cao dang ky thuat Ly Ty Trong
TP.HCM.
* [3] TS. Lé Nhat Duy, Slide Bai giang chi tiét mén
Ly thuyét do thi.
" [4] PGS.TS Dwong Anh Btrc, PGS.TS Tran Pan
- ;'ggoLy thuyét dé thi, NXB Khoa hoc tw nhién, P

Chuong I: CAC KHAI NIEM CO BAN

1.1 Gii thiéu

T P

n =
P B
o

.2 Pinh ng

1.3 Cacloai d

1.4 Cacthuatng

1.5 DB.di, chut

00000

1.6 M6t sé do thi

©
I




I.1 GiGi thi

D>

u

< Nhirng trng dung co ban cda dé thi nhuw:
= Xac dinh tinh lién théng trong mdt mang
may tinh.
= Tim dwong di ngédn nhéat trén mang giao
thdng
= Gidi cac bai toan toi wu: 1ap lich, phan b
tan sO0 cho cac tram phat thanh, truyén
hinh.
= Gidi bai toan t6 mau trén ban do: tim s6
- mau it nhat dé t6 cac quoc gia sao cho hai
quoc gia ké nhau phai dwoc t6 khac mau.

I.2 Pinh nghia do thi

< D6 thi bi€u dién cac vi tri d3t nay tinh béi cac diém
va cac kénh thoai noéi ching bdéi cac doan noi.

Hitiy

Thukihse Bong na An giang

- Hue Khinh hie _d
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1. Pinh nghia do thi

Bai toan nay bat nguon tir dau?

i : s | = =
‘\“‘\\.\_J, :
R B HKonigsber

1736

C6 thé chi di mot1an qua 7 chiéc cau khéng?

1. Pinh nghia do thi

Ta chuyén bai toan vé dang do thi:
- MGi vung la mét dinh.
- Mbi cay cau la mét canh.

e A _—
A H{-N'H& __.-"'--I‘ __,.-"'-- III H\""\-\._
i e '-F‘ o p

S
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1. Pinh nghia do thi

Bai toan dwoc phat biéu lai dwdidang dé thi:
C6 cach nao dé:
- Di qua tAt ca cac canh trong db thi.
- Mbi canh chi di qua mét lan.

A
.-"// \
0
\5_____:\ o

I.2 Pinh nghia do thi

“binh nghia 1.1.
= P thi G la mét tap hop gdbm cac dinh va
cac canh. Ta thuwong ky hiéu: G = (V, E),
trong do:

>V: La tap hop hiru han gém céac dinh cta dd
thi. 1

»E: La tp cc canh /Mu
e

2z
G=(VE); V=?, E=? o
1

V=(1,2, 3 4 | 1

- E={a, b, c, d, &} E
k|
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I.3 Cac loai do thi
1.3.1 Bon do thi vo hudng

<+Binh nghia 1.2. b6 thi G=(V, E) dugc
goi la don do thi vé hudng:
= V: La tap hop hiru han gdm cac dinh cta db thi.
= E: la tAp cac cap khong cé thir tw gdm hai phan tir
khac nhau cua V goi la cac canh.

O [13)
G(VE) V=7, E=? /}Tahﬂéﬁ
V={1, 2, 3, 4, 5} ] \‘ F N
E={(1, 2), (1, 3), (1, 5), (2, 5), \"-. a5y ‘.,:"-
(3,4), (3, 5), (4, 5) s AN
/ 4
B Y o :w/h

1
— ¥
2 ———

I.3 Cac loai do thi
I1.3.2 Pa do thi vo hudng

< Pinh nghia 1.3. D6 thi G=(V, E) dugc goi la
da db thi vo hudng:
= V:Latap hop hitu han gébm céc dinh ctia dd thi.
= E: la tap cac cap khéng cé thi tw gbm hai phan t& khac nhau
clia V goi la cac canh.
Hai canh e1, e2 goi la canh I&p néu ching cung twong (rng VoI
mot cap dinh.

G=(VE) ; V=2, E=?

V={1, 2, 3, 4, 5}
E={(1, 2), (1, 3), (1, 5), (2, 5),
(3 4), (39, (4,9, (1, 2), (2,
1), (5, 2), (3, 9}
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I.3 Cac loai do thi
I1.3.3 Gia do thi vo hudng
< Dinh nghia 1.4. D6 thi G=(V, E) dudc goi la
gia do thi vé hudng:
= V:Latap hop hivu han gébm céc dinh cta dd thi.
= E:latap cac cap khong co thir tw gdm hai phan tt& khac nhau
cla V goi la cac canh.
Canh e dwoc goi la khuyén néu né cé dang: e=(u, u).

G=VE); V=2, E=?

V=(1, 2, 3, 4, 5}

E={(1, 2), (1, 3), (1, 9), (2, 9),

(34, (3 9),(4,95),(1,2), (2
h‘.___ 1)7 (57 2)1 (31 5)! (27 2); (3, 3)}

I.3 Cac loai do thi
1.3.4 Bon do thi c6 hudng

< Pinh nghia 1.5. D6 thi G=(V, E) dudc goi la
don db thi cé hudng:
= V:Latap hop hitu han gébm céc dinh ctia dd thi.
= E:latap cac cap cé thé tw gdbm hai phan tlr khac nhau cta V
goi la cac cung. i

G=V,E); V=2, E=? 2
V=(1, 2, 3, 4, 5}

E={(1,4),(2, 1), (3, 2), (4, 3), 21}
(5, 1), (5 2), (5 4)}

154
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I.3 Cac loai do thi
1.3.5 Pa do thi co hudng

< Pinh nghia 1.6. D6 thi G=(V, E) dugc goi la
da dbé thi cé hudng:
= V:Latap hop hivu han gébm céc dinh cta dd thi.
= E:latap cac cap cé thé tw gébm hai phan t&r khac nhau cta V
goi la cac cung.
= Hai cung e1, e2 dwoc goi la cung 18p néu chung cung twong
trng v&i mot cap dinh.

G=(V,E); V=2, E=?
V=(1, 2,3, 4, 5, 6}

E={(1, 3), (2, 1), (3,7), (3, 4),
b (4,6), (5 4), (5 6), (6, 2), (6,
3), (6,2)}

I.3 Cac loai do thi

[ B e |

L{ £ i ufh hiring
—[ B Ihi ]‘

B di i

—[ e mh ikl

{hfing cung 1dp, khang khayén
_[ Sk Khéing cung [4p, khing khyén

Khirg ed thie tr

Khéng canh l&n, F:!'u:'JI'Ig h.'"lll:,l'I!!rl

Ca canh lap, Kneng Khuyen

Car puerey 18p, KRENg Khuyér:

Ba df thi

9/8/2015

10



I.4 Cac thuat ngir vé do thi
I.4.1 Ké va lién thuoc

< Dinh nghia 1.7. Gid s u va v la hai dinh cla
do6 thi vb huéng G va e=(u, v) la canh cua do6
thi, khi do ta noi:
= uva vkénhau va e lién thudc v&i uva v
= u\va vlacac dinh dau cla canhe.. '"’

I.4 Cac thuat ngir vé do thi
I.4.2 Bac cua dinh

< Dinh nghia 1.8. Bac cua dinh v trong do6
thi vo hudng la so canh lién thuodc véi né.
< Ky hiéu: deg(v).

B4c cla céc dinh trong db thi

= deg(1)= 2, deg(2)=

= deg(3)= 3, deg(4d)= 3
= deg(5)= 3, deg(6)= 1,
= deg(7)= 0.

9/8/2015
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I.4 Cac thuat ngir vé do thi
I.4.2 Bac cua dinh

< Dinh treo: la dinh c6 bac bang 1. Trong do thi
bén dinh 6 la dinh treo.

< Binh cé Iap: |a dinh c6 bac bang 0. Trong d6
thi bén dinh 7 la dinh c6 lap.

Bac cua céc dinh trong dé thi b
= deg(a)= 1, deg(b)= 4,

= deg(c)= 3, deg(d)= 1,

= deg(e)= 3, deg(f)= 3,

= deg(g)= 0. :

Dinh treo gébm céac dinh a, d. " a
Dinh c6 lap la dinh g. .

I.4 Cac thuat ngir vé do thi
I1.4.2 Bac cua dinh

% Dinh Iy 1.1. Gid sit G=(V,E) 1a db thi v hudng
v8i m canh. Khi d6 téng t&t ca cic bac cua
dinh trong V bang 2m.

Z deg(v) = 2m

eV

Vi du 1.10: D6 thi véi n dinh ¢é bac la 6 c6 bao nhiéu canh?
Giai: Theo dinh ly 1.1 ta ¢ 2m = 6n. Tir d6 suy ra tdng cac canh
cla dbd thjla 3n.

9/8/2015
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I.4 Cac thuat ngir vé do thi
I.4.2 Bac cua dinh
< Hé qua: Trong d6 thi v6 hudng, s6 dinh bac Ié
(nghia la co bac la sé'1é) la mot s6 chan.

% Vidu 1.12: Cho dé thi G =(V, E) trong dé V={1, 2, 3, 4,
5 6, 7t vaE={a, b,c,d, e f, g}

Bac cua céc dinh trong dé thi G=(V.E, 7
trong vi du 1.12. C

= deg(1)= 2, deg(2)= 2, deg(3)= 3,
deg(4)= 3, deg(5)= 3, deg(6)= 1,

= deg(7)= 0.

Téng sb dinh c6 bac 18 1a 4 dinh gdm:

{3,4,5,6}.

I.4 Cac thuat ngir vé do thi
I.4.3 Ké trong do thi c6 hudng
< Dinh nghia 1.9. Gia s’u va v la hai dinh cua
do thi cé hudng G va e=(u, v) la mét cung cua
do thi, khi dé ta noi:
= uva v ké nhau, cung e di ra khéi u va divao v.
= ula dinh dau, v 1a dinh cuédi clia canh e.

v
o

9/8/2015
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I.4 Cac thuat ngir vé do thi

I1.4.4 Ban bac vao va ban bac ra cua

< Pinh nghia 1.10. Ban bac ra (ban bac vao)
cua dinh v trong do6 thi cé hudng la s6 cung ra
khéi no (di vao nd).

< Ky hiéu: deg™*(v), deg-(v).

I.4 Cac thuat ngir vé do thi .
I.4.4 Ban bac vao va ban bac ra cua di

Vi du 1.13: Cho db thi G =(V, E) trong dé
V={1,2,3,4,5 6}vaE={a, b,cd e f, g}
Ban bac ra ctia cac dinh gém:

= deg* (1)=1, deg® (2)=1, 0-__ 8 ,
= deg* (3)=1, deg* (4)=1, B - 5
f"j%. _-d"':?j

= deg*(5)=1, deg"* (6)=2. a_
1 ) e

Ban bac vao cula cac dinh gom: U// - e #"

« deg-(1)=1, deg-(2)=2, f,"“ S \ i/

= deg-(3)=2, deg-(4)=0, [ = \ /
« deg -(5)=1, deg-(6)=1. E’«-_, \

9/8/2015
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I.4 Cac thuat ngir vé do thi
I1.4.4 Ban bac vao va ban bacra cua

Do mdi cung (u, v) sé& dugc tinh mot [an trong ban bac vao

cua dinh v va mot [an trong ban bac ra cua dinh u nén ta

co:

< Pinh ly 1.2. Gia s« G=(V,E) la d6 thi cé hudng
v8i m cung, khi d6 téng tat ca cic ban bac ra
bang tdng t&t ca cac ban bac vao va béang m.

z deg™(v)= Z deg~(v)=m
el ey

I.4 Cac thuat ngir vé do thi
I1.4.4 Ban bac vao va ban bac ra cua di#

% Vidu 1.14: Cho d6 thi G =(V, E) trong dé V={1, 2, 3,
4,5 6} vaE={a, b, c,d e f g}

i
0—__19 3
Tbng sb cung ctia dd thj =7 (m=7). f-:h-. A 5
a',.-"" I". __'__..-", Ill'
1 1}*’; ",\f_,,.-"# lII,-"'
| [ R T = _ ' 1
2 deg'(v)— 3 deg (v)-7 | £\ /
'llF:." Lc[.l' F|I ”-",‘- I'|I Ill‘I
§ - By /
e "II
g, U '
T =i 1I". .-'/
- ¥,

9/8/2015
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Bai tap - Tuan 1
1. Vé tat ca do thi sau:
= V& mot dd thi co 4 dinh wi bac cac dinhla 3, 2, 2, 1.
= V& cac dd thi ma moi dinh clia nd déu co bac 1a 1an lvot 1a k
(1 <k <5)
= Vécac dd thi ma moi dinh clia nd déu co bac l1a 3 va co sb
dinh lan lwot 1a:4,5,6,8.
= V& mot dd thi c6 15 dinh va mdi dinh cGa né déu cé bac 1a 5.
= 3 dinh va 3 canh.
= 4 dinh, 4 canh khéng cé vong, khéng cé canh song song.
= Liét ké 4 db thi déu (bac cla céc dinh bang nhau) trong 2
trwo'ng hop trén.
= V& do thi déu, 4 dinh, méi dinh bac 3, khéng c6 wwng, khéng
c6 canh song song.
- = V& db thi déu, 5 dinh, mdi dinh bac 3. i

Bai tap - Tuan 1
2. Cé bao nhiéu canh trong d6 thicé 10 dinh, mdi dinh
béc bdng 6 ?
a)20 b)30 c¢)40 d)50
Hudng dén: Véan dung dinh ly 1.1.
3. Cho biét cac dinh cua d6 thi cé bac lan lugt la: 4, 3, 3,
2, 2. S6 canh cua d6 thi nay la:
a5 b)e c)7 d)8
Huong dan: Van dung dinh Iy 1.1.
4. Cho danh sach béc céac dinh cta céc do thisau, do thi
nao khong toén tai? Hay vé cac dod thi ton tai.

a)3, 3,3, 3,2 b) 1,2, 3,4, 5
c)0,1,2,2, 3 di1,1,1,1
Huéng dén: Van dung hé qua cua dinh Iy 1.1.
e il

9/8/2015
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Bai tap - Tuan 1
5. Cho cac do thi hay xac dinh bac cua cac dinh cla cae
do thi sau.

2

-

FEy
="
(=}

1 b r

A B

Huéng dan: Van dung dinh nghia b4c cua dinh trong db thi
vé hudng va dbé thi cdé hudng.

Bai tap - Tuan 1

6. Mot dd thi cd 21 canh ¢ 7 dinh bac 1, 3 dinh béc
7 dinh bac 3, cac dinh con lai bac 4. B thi co bao
nhiéu dinh?

7. Céac db thi sau c6 bao nhiéu dinh néu chuing co:
= 12 canh, tat ca dinh bac 2.
= 15 canh, 3 dinh bac 4, cac dinh con lai bac 3.
= 20 canh, cac dinh co cung bac.
= 19 canh va mdi dinh déu cé bac =3.

9/8/2015
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1.5 budng di, chu trinh, lién thong;

- : - - ‘;’-ér:}
I.5.1 buong di va chu trinh :

< Dinh nghia 1.11. budng di d6 dai n tu dinh u dén
dinh v, trén d6 thivé hudng G = (V, E) la day (theo
dinh) Xo, X1+ Xn-1/Xn

< Trong d6: u =X,V = X, , (Xi, Xi41) €E, i =0, 1,
2,..,n-1.

o Hay theo C.anh: (XO/ Xl)l (Xll XZ)I e (Xn-llxn)

< Khi d6 dinh u goi la dinh dau, con dinh v goi la dinh
culi cua dudng di.

Vidu 1.15
Theo dinh: (1, 3, 4, 5, 6) do dai la 4.
Theo canh: (b, ¢, h, g) do dai la 4.

I.5 Pudng di, chu trinh, lién tho ’%";;

I.5.1 Pudng di va chu trinh
< Pudng di cé dinh dau trung véi dinh cudi (tuc la u
= v) dudcgoi la chu trinh.

< Dudng di hay chu trinh dudc goi la don néu nhu
khong cé canh nao bi lap lai.

Chu trinh don: (1, 2,6, 3, 1).
Chu trinh khdéng phéi chu trinh don:
(2,6, 4, 3,6, 2).

9/8/2015
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1.5 budng di, chu trinh, lién thong;
1.5.1 budong di va chu trinh

< Vidu 1.16: Cho dbé thi.
= Puwong di: a, d, c, f, e la dwdng di don dé dai 4.
Cond, e, ¢, a khong la dwong di, do (c,e) khong
phai la canh cla 4o thi.
= Dayb, c, f, e, b la chu trinh d6 dai 4.
= Puwdng di a, b, e, d, a, b cd dd dai la 5 khéng phai
I@ dwdng di don, do canh (a, b) c6 mat trong no6 2

lan. b
a C

1.5 Budng di, chu trinh, lién théng

I.5.1 Pudng di va chu trinh

< Vidu 1.17: Cho do thi.
= M6t sé dwdrng di ttr dinh 2 dén dinh 7:
» Duong didy: 2347 (dwdng di do dai 3).
« PDuong didy: 2341367 (dwong di do dai 6).
. Du(‘)’ng dids: 2341347 (dwong di do dai 6)
= Mot sé chu trinh:
e Chu trinh C4: 12 3 1.
« Chutrinh C»x: 12376341
e« ChutrinhC3:1347341. 2 4

9/8/2015
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I.5 buong di, chu trinh, lién ‘;}

1.5.1 budng di va chu trinh

< Dinh nghia 1.12. budng di d6 dai n tu dinh u dén
dinh v, trén d6 thi cé hudéng G = (V, E) la day (theo
dinh) Xo, X1+ Xn-1/Xn

< Trong d6: u =Xy, ,V = X, , (Xi, Xi+1) €E, i =0, 1,
2,..,n-1.

< Hay theo cung: (Xo, X1), (X1, X2), -y (Xn-1,Xn)

< Khi d6 dinh u goi la dinh dau, con dinh v goi la dinh
culi cua dudng di.

Vidu 1.18
Theo dinh: (1, 2, 6, 4, 3) d0 dai la 4.
Theo canh: (a, ¢, f, d) d6 dai la 4.

1.5 budng di, chu trinh, lién théngs

I.5.1 Pudng di va chu trinh

% Vidu 1.19: Trén do thi céd huéng cho trong hinh bén:
= a, d,c,f, eladwdong di don do dai 4.
= Con d‘, e, ¢, a khong la dwdng di, do (c,e) khéng phai la canh
cuia do thi.
= Day b, c, f, e, bla chu trinh d6 dai 4.
= Puwdng di a, b, e, d, a, bcd db dai la 5 khdng phéi la dwdng
di don, do canh (a, b) cé mat trong dwdng di 2 lan.

b

i c

.
L
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1.5 budong di, chu trinh, lién thong;

I.5.2 Pbo thi lien thong :

< Pinh nghia 1.13. D6 thi v6 huéng G = (V, E)
dudc goi la lién thong néu ludn tim dugc dudng
di gilra hai dinh bat ky cua né.

% Vidu 1.20:

I z 1 1 :
% v [}
iy y 5
¥ * ' )
4 5 é 4 z
B thi (i, F¥a 1hi 3

= G1la db thi lién thong.

dinh 1 va 2 khéng tén tai mot dwérng di ndo

= G2 khéng phai 1a db thj lién thong vi gitra hai il

1.5 Dudng di, chu trinh, lién théngs
I.5.2 Po thi lién thong :

< Pinh nghia 1.14. Ta goi do thi con cua do thi G =
(V, E) Ia d6 thi H = (W, F), trong d6 W cV va F cE.
»Vidu 1.21:

R 4 2 . a
% G = (V, E) trong do af ! e
= V={1, 2, 3,4, 5} e b #
= E={a, b, ¢, d, e} L B W Lo
PR %

% C6 db thi con
H = (W, F), trong dé
= W={1,2,4,5}va
= F={a, d, e}.

9/8/2015
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I.5 Pudng di, chu trinh, lién thér, )

1.5.2 DO thi lién thong

< Dinh nghia 1.15. Dinh v dugc goi la dinh ré nhanh
néu viéc loai bd v cung vdi cac canh lién thudc vai
no khdi do thi lam tang s6 thanh phan lién thong
cua do thi. Canh e dugc goi la cdu néu viéc loai bd
nd khoi do thi lam tang s6 thanh phan lién thong
cua do thi.

< Vidu1.22: 1 2 3

< Binh 21a dinh ré nhanh vi viéc \
loai dinh nay cung v&i cac canh / Y \
(2.3), (2,1), (26) sé lam @ thico / H \
2 thanh phén lién théng. Canh d
ks (2,3) 1a cau. Cac canh con lai 4 a f o
' déu khong phai 1a cau. '

1.5 Pudng di, chu trinh, lién théngy
1.5.2 Do thi lién thong
< Pinh nghia 1.16. D6 thi c6 hudng G = (V, E).

= G duwogc goi la lién théng manh néu luén tim dwgc duwdng di
gitra hai dinh bat ky cla né.
= G dwoc goi la lién thong yéu néu db thj vé huéng twong &ng
Vi no la db thi vo hwéng lién thong.
< Vidu 1.23:
= D6 thj G11a dd thi lién théng
manh. 1 L
= Db thi G2 khdng 1a db thi lién |
théng manh va tir dinh 1 dén dinh ; B : 4
2 khong ton tai dwéong di nao. i _
= G2 la db thj lién théng yéu vi néu Beiud Pt G
- bién cac cung c6 hwéng thanh -
cac canh v hwéng thi né la db thi
lién théng.

P
P2
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1.6 Mot s6 dd thi dic biét
1.6.1 o thi day du
< D6 thi day du: M6t d6 thi don vo hudng n
dinh dudc goi la do6 thi day da néu hai dinh bat
ky déu dudc néi véi nhau bang 1 canh.
< Ky hiéu: K,.

Vidul.24:

1.6 Mot so do thi dac biét
1.6.2 DO thi hai phia

< DO thi hai phia: bon doé thi G=(V,E) dugdc goi
la hai phia néu nhu tép dinh V clia né cé thé
phan hoach thanh hai tdp X va Y sao cho moi
canh cua do thi chi n6éi moét dinh nao do trong
X v8i mot dinh nao dé trong Y. Khi dé ta sé sur
dung ky hiéu G=(X uY, E) d& chi d6 thi hai phia
v@i tap dinh XuyY.

.x' 3
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I.6 Mot so do thi dac biét
1.6.2 DO thi hai phia

< D06 thi hai phia day du: Ddn do thi G = (X
uY, E ) dudc goi la d6 thi hai phla day du néu:
MOi dinh thudc X s& dugc néi véi mdi dinh
thuécY. Néu |X| = mva |Y| = n.

< Ky hiéu la: K, .
N,
g K
Ezs

4

7

1.6 Mot so do thi dac biét

1.6.2 DO thi hai phia

< Pinh ly 1.3: Ddn do6 thi la do thi hai phia khi
va chi khi né khéng chira chu trinh d6 dai lé.

< Vidu 1.25: Cho db thi nhu hinh 1.27. Kiém

tra d6 thi sau cé phai la dé thi hai ph/a hay
khéng?.

Gidi: Khong phai 1a do thi
hai phia. Do ton tai chu trinh
c6 do dai la s6 16. Chu trinh:
2,6,5,4,3,2}
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1.6.3 D6 thi phang

phang cua db thi.

1.6 Mot sb d6 thi dic biét

< D6 thi phang: Db thi dudc goi 1a d6 thi phing
néu ta cd thé vé né trén mat phang sao cho
cac canh cla ndé khdng cat nhau ngoai & dinh.
Cach vé& nhu vay s& dugc goi la bi€u diéen

< Vi du d6 thi K, 1a phdng, vi c6 thé v& nd trén
mat phang sao cho céc canh ctia né khéng cét

nhau ngoai & dinh.

- //'-:: ! T E::. ?—3 ; .
Ny o (fat L i ' '
A i VI T 1
FE » A | . = LR
¥ k' e————0 T .
R W Q.’“ ..-5"
e

1.6.3 D6 thi phang

1.6 Mot so do6 thi dac biét

% Biéu dién phdng cia db thi sé chia mit phdng
ra thanh cac mién, trong dé cé thé cé ca mién
khéng bi chdn. Vi du, biéu dién phdng cua db
thi cho trong hinh 1.29 chia mat phdng ra
thanh 6 mién Ry, R,,. . .

Rs.
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1.6 Mot s6 dd thi dic biét

1.6.3 D6 thi phang

< Binh ly Euler: Gida s« G = (V, E) la do thi
phdng, lién thdng véi e canh va v dinh. Goi f |a
s6 mién cua mat phang bi chia bdi biéu dién
phang cia G. Khi d6: f =e - v + 2.

% Vi du 1.26: Cho dbé thi nhu hinh. Tim s6 mat
cua dob thij ?

3

S6 canh: e =4, Sb dinh: v=4,
Sémién: f=4-4+2=2.

I.6 Mot so do thi dac biét
1.6.3 D6 thi phang
% Vidu 1.27: Cho G la d6 thi phdng lién théng
vdi 20 dinh, moi dinh déu cé bac la 3. Hoi mat
phdng bi chia lam bao nhiéu phén bdi biéu
dién phdng cua db thi G?

% Giai: Do mdi dinh clda do thi déu co bac 1a 3,
nén tdng bac clia cac dinh 1& 3x20=60. TU d6
suy ra s0 canh cua d6 thi m=60/20=30. Vi
vay, theo cong thldc Euler, sbmién can tim la
r=30-20+2=12.
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1.6 Mot sé do thi dic biét
1.6.3 D6 thi phang
< Phép chia canh (u, v): la viéc ta bo dicanh (u, v)

va thém vao mét dinh m&i w cung vd&i hai canh (u,
w), (w, v).

< Dinh nghia déng cau: Hai do thi dugc goila dong
cau néu chung cd thé thu dugc tUr cung mot do thi
nao dé nhd cac phép chia canh.

% Dinh ly Kuratovski: Diéu kién can va du dé mot

d6 thi la phdng 1& do thi nady khdng chira bt ky"

mot do thi con nao dong céu vai K; 5 va Ks.

1.6 Mot so do6 thi dac biét

4 cang 95 0| S5c bigt

Exd thi hai phia

B th had phia Gy 0K, )
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Bai tap - Tuan 2
8. Hay thuc hién
= Mt dd thi phdng lién théng c6 8 dinh, cac dinh 1an lwot
cobac a2, 2, 3, 3, 3, 3,4, 6. Hi dd thi cé bao nhiéu
canh ?
= Mot don db thi phdng lién théng c6 10 mién, tat ca cac
dinh déu cé bac 4. Tim sb dinh cta db thi.
= Xét mot dé thi lién thong cé 8 dinh bac 3. Hai biéu dién
phéng cta d6 thi nay sé chia mat phang thanh méay
mién ?
= Pon dé thi phang lién théng G cé 9 dinh, bac cac dinh
la 2,2,2,3,3,3,4,4,5. Tim sb canh va sé mién cta G.
9. Cho mot d6 thi vb hudng c6 n dinh. Héi do thi
- nay c6 thé cd téi da bao nhiéu canh. Trong .
trudng hgp s6 canh la toi da thi moi dinh sé
c6 bac la bao nhiéu ?

Bai 1I:é_‘|p - Tuan 2

10.Cho biét s6 canh cua do thiKg ?

11.Vé do thi phang
a. Vé dd thi phang lién thdng v&i 6 canh va 3 mién.
b. V& d6 thi phang lién thdng v&i 4 dinh va 5 mién.
c. Vé do thi phang lién thdng v&i 6 dinh va 7 canh.
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Bai tap - Tuan 2

la do thi phang hay khéng ? Néu cd hady vé
sao cho cac canh cta do thi d6 khong cat

nhau ngoai dinh.
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Thank You !
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