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IV.1 Po thi Euler

Gidi thieu

< Hay vé cac hinh sau bang dung mot nét but
(khong duoc nhac but 1én trong khi vé)

1 2
11 12 3 4
10 g 6 >
8 7

Khéng vé dwoc bang 1 nét. Khong vé dwoc bang 1 nét.

Téi thiéu phai vé bing 2 nét. Toi thiéu phai vé bang 6 nét.

Ly thuyét do t



IV.1 Do thi Euler

Gidi thieu

< H3y vé cac hinh sau bang dung moét nét but
(khong dudc nhac but Ién trong khi vE)

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.1 P6 thi Euler

Dinh nghia 4.1
<+ Xét do thi G = <V,E>:
= Mobt du@)’ng di trén df“) thi dwoc goi Ié\~ dwong di
Euler néu no6 di qua tat ca cac canh, moéi canh mét
lan.
= M6t chu trinh trén d,(‘“) thi dwoc goi 1& chu trinh
Euler néu no6 di qua tat ca cac canh, moéi canh mét
lan. 3

Vi du 5.1: Do thi sau c6 cac dwong di 2 4
Euler la:

4123425415

d,: 124325145

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.1 P6 thi Euler

% Vidu4.2: Do thi sau co cac chu trinh Euler la:
= C:12342541561
= C,:12432514561

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.1 P6 thi Euler

Dinh nghia 4.2
< Xét do thi G = <V,E>.

= Do thi G dwoce goi 1a do thi Euler néu va chi néu téon
tai moét chu trinh Euler trong G.

= Do thi G dwoe goi la dob thi niva Euler néu va chi néu

ton tai moét dworng di Euler trong G.3Vi du: 4.3
3

2 4 2 Do thi Euler
(hién nhién

ciing la do thi
nira Euler).

1 5 1

Do thi ntra Euler
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IV.1 P6 thi Euler

% Vidu 5.4: Xét do thi G1, G2, G3 sau:
a b a I ]b am
d C d C Cc d e

Gl G2 G3

0

» G1: La do thi Euler vi c6 chu trinh Euler a, e, ¢, d, e, b, a.

» G3: La do thi nlrta Euler, vi khong co6 chu trinh Euler,
nhung c6 dudng di Euler a, ¢, d, e, b, d, a, b.

< G2: khong co chu trinh Euler cling nhu dudng di Euler.

4

L)

L)

4

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.1 P6 thi Euler

< Vidu 4.5: Xéet do thi H1, H2, H3 sau:

a b a b a b
| > N
¢ d e d d C
H1

H2 H3

» H1: khong cé chu trinh Euler cling nhu dudng di Euler.

» H2: La do thi Euler vi c6 chu trinh Euler a, b, c, d, e, a.

» H3: La d0 thi nlra Euler, vi khdong co chu trinh Euler,
nhung c6 dudng di Euler a, b, ¢, a, d, c.

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



~IV.1 D6 thj Euler

Bmh ly 4.1

< DO thi vo hu‘dng lien thong G=<V, E> la do th|
Euler khi va chi khi moi dinh cua G déu co bac
chan.

Heé qua

< DO thji vO hu‘c’jng lien th6ng G la nua Euler khi va
chi khi n6 co khong qua 2 dinh bac Ie

o8

€ d
D6 thi Euler D6 thj niva Euler
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IV.1 Do thi Euler
Thuat toan Flor tim chu trinh Euler

< Bat dau t’ mot dinh bat ky cia d6 thi va tuan theo
cac quy tac sau:
 Quy tac 1. Khi di qua mdt canh nao do thi xda né di va
x6a ludn dinh ¢6 1ap, néu co.
« Quy tac 2. Khoéng bao gio di qua cau (canh cat) tri phi
khéng con cach nao khac.

< Vidu4.6 @
9

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



thi sau:

% CE:b,c,d,fecf g, a b, h g,b.

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.1 P6 thi Euler
pinh Iy 4.2

< Xét G la do thi cé hudng, lién thong manh. Khi
dd G la d6 thi Euler néu va chi né€u moi dinh cua
G déu cd ban béc ra bang ban béac vao.

<+ Vidu 4.8: Xét do thi sau:

L)

1 2

B3 thi Gy

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



Sir William Rowan Hamilton
(1805-1865)

PO THI HAMILTON

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.2 Po thi Hamilton

Dinh nghia 4.3

< Xét do thi G = <V,E>.
= Mot duwong di trén do thi dwgc goi la dwong di Hamilton néu
no di qua tat ca cac dinh, moi dinh mét lan.
= Mot chu tr‘lph trén do thi dwgc goi la chg trinh Hamilton néu
no di qua tat ca cac dinh, moi dinh mét lan.
Vi du 4.9: D6 thi sau co cac duong di va chu trinh Hamilton

la:
3

d1:12345
d2:1524 3
2 4
C1:123451
C2:251432

1 5
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IV.2 Po thi Hamilton

Dinh nghia 4.4

< Xét do thi G = <V,E>.
= Do thi G dwoc goi 1a d6 thi Hamilton néu va chi néu ton tai
mot chu trinh Hamilton trong G.

= Po thi G dwoc goi 1a dé thi nlra Hamilton néu va chi néu ton
tai m6t dwong di Hamilton trong G.

Vi du 4.10: DO thi nao la do thi noda Hamilton, do thi
Hamilton ?

3
2 4 2 Do thi Hamilton
(hién nhién
cling la do thi
5 1 nira Hamilton).
1

D6 thi nira Hamilton
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IV.2 Po thi Hamilton

Xétvidu4.11

G,: Bo6 thi Khéng Hamilton

G,: o thi nira Hamilton

G,: D6 thi Hamilton
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IV.2 Po thi Hamilton

< Pinh ly 4.3 (Dirak 1952).
= Pon do thi vé hwéng G vc")’i n>2 dinh, moéi dinh co
bac khong nhé hon n/2 1a d6 thi Hamilton.
<+ Heé qua:
= Néu G la don d6 thj cd n dinh va moi dinh ciia G déu cu
bac khung nhoé hon (n-1)/2 thd G 1a d6 thi nita Hamilton.
<+ Pinh ly 4.4
= Gia st G 14 do thi c6 hwéng lién thong véi n dinh.
Néu deg*(v) =n/2, deg~(v) =2n/2, V v thi G la
Hamilton.

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.2 Po thi Hamilton

> QI
O\H

% D6 thi diu loai: 1a do thi cé hudng ma trong™
dé hai dinh bat ky cua nd dudc ndi vGi nhau
bdi dung mot cung.

% Tén dau loai xudt hién nhu vay vi do thi cé thé
dung dé biéu dién k&t quad thi ddu bdng
chuyén, bong ban hay bat c& mot tro chadi nao
ma khong cho phép hoa. Ta c6 dinh ly sau:

% Dinh Iy 4.5.

= Moi dd thi dau loai la ntra Hamilton.

= Moi do thi dau loai lién théng manh Ia Hamilton.

L)

L)
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IV.2 Po thi Hamilton
Vidu 4.12: Xet DO thi dau loai Ds, D sau

D6 thi dau loai D; Do thi dau loai lién théng manh Dy
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IV.2 Po thi Hamilton

Thuat toan tim chu trinh Hamilton

< D€ liét ké chu trinh Hamilton va dudng di
Hamilton cho tdi nay ngudi ta van chua tim ra
dugc thuat toan trong truéng hgp tong quat.

A/

< Chinh vi vay chu yéu dua trén thuat toan dé
quy quay lui hodc dua trén cac quy tac dé xac
dinh chu trinh Hamilton (H) cua do thi.
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IV.2 Po thi Hamilton

Cac quy tac dé xac dinh chu trinh Hamilton

cua do thi:

< Quy tac 1: Néu cb 1 dinh bac 2 thi hai canh cua dinh nay béat
budc phai nam trong H

> Quy tac 2: Khéng dugc cd chu trinh con (d6 dai nhd han n)
trong H

» Quy tac 3: Ung véi moét dinh nao d6, néu d& chon du 2 canh
vao H thi phai loai bo tat ca cac canh con lai (vi khong thé chon
thém)

< Khong co6 dinh co 1ap hodc dinh treo nao khi ap dung quy tac 3.

4

)

L)

4

)

L)

Vi du 4.13: theo quy tac 1, a b
cac canh fa, fe, ga, ge phai
thuoc H.

» Khi d6 co chu trinh con agef ¢ 9 h c
- vi pham quy tac 2.

« - dob thi khong Hamilton.

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.2 Po thi Hamilton

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.2 Po thi Hamilton

< Thuat toan Hamilton( int k)
/*Liét ké cac chu trinh Hamilton ctia d6 thi bang cach phat
trién day dinh (X[1], X[2], . . ., X[k-1] ) cla dd thi G = (V, E)

*/

for yeKe(X[k-1]) £

if (k==n+1) and (y == v0) then
Ghinhan(X[1], X[2], . . ., X[n], vO);

else {
X[k]=y; chuaxet[y] = false;
Hamilton(k+1);
chuaxet[y] = true;

»

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.2 Po thi Hamilton

Vidu 4.15: Mo ta cay liét ké chu trinh Hamilton
theo thuat toan quay lui.

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.3 Bai toan ngudi dua thu
Gioi thiéu bai toan
< MOt nhan vién di tu sd buu dién, qua mot s
ducdng pho dé phat thu, roi quay vé sd. Nguoi
ay phai di qua cac dudng theo trinh tu nao dé
dudng di la ngan nhat?
< Bai toan ngudi dua thu dugc dua vé bai toan
do thi nhu sau:
= Cho do thi lién théng G. Mot chu trinh qua moi
canh cua G goi la mét hanh trinh trong G. Trong
cac hanh trinh dé, héy tim hanh trinh ngan nhét
(ttre la qua it canh nhat).

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.3 Bai toan ngudi dua thu

Xét do thi trong hai trucng hop sau:

< Truong hop 1: Moi dinh cua do thi déu co béc~ch§n, G la
do thi Euler thi chu trinh Euler trong G (qua moi canh cua
G ddng mét [4n) 1a hanh trinh ngan nhat can tim.

< Truong hop 2: G co mot so dinh bac le (s6 dinh bac le Ia

mot s6 chan). Khi d6, moi hanh trinh trong G phai di qua

it nhat hai 1an mot s6 canh nao do.

Ta quy udc xem moi hanh trinh T trong G 1& mdt hanh

trinh trong do6 thi Euler G;, cé dugc t&r G bang cach vé

thém mot canh song song d6i vdi nhirng canh ma T di

qua hai lan. Bai toan dat ra dudc dua vé bai toan sau:

<+ Trong cac do thi Euler G, tim do6 thi c6 s6 canh it nhat
(khi d6 chu trinh Euler trong d6 thi nay la hanh trinh
ngan nhat).

J/
000

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.3 Bai toan ngudi dua thu

pinh Iy 4.6

< Dinh ly (Gooodman va Hedetniemi, 1973). Néu G la
mot do thi lién thong cé q canh thi hanh trinh ngan nhat
trong G co chiéu dai

q + m(G),
< trong do6 m(G) la s6 canh ma hanh trinh di qua hai lan va

dugc xac dinh nhu sau:

= Goi Vy(G) la tap hop cac dinh bac Ié (2k dinh) cua G. Ta phéan
2k phan t&r ctia G thanh k cap, mbi tap hop k cap goi 1a mot
phan hoach cap cua V,(G).

= Ta goi do dai dwdng di ngan nhat tiv u dén v 1a khoang céach
d(u,v). BOi v&i moi phan hoach cdp P, ta tinh khodng cach
gira hai dinh trong tng cép, roi tinh tong d(P,). S6 m(G)
bang cwc tiéu cta cac d(P):

mM(G)=min d(P;).

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



Tap hgp cac dinh bac Ié V,(G)={B, G, H, K} va tap hgp cac phan
hoach cap la P={P;, P,, P5}, trong dé

= P,={(B, G), (H, K)} »>d(P,) =d(B, G)+d(H, K) = 4+1 = 5,

= P,={(B, H), (G, K)} > d(P,) =d(B, H)+d(G, K) = 2+1 = 3,

= P,={(B, K), (G, H)} - d(P,) = d(B, K)+d(G, H) = 3+2 = 5.

= m(G) =min(d(P4), d(P,), d(P3)) = 3.

Do d6 G; c6 dudgc tir G bang cach thém vao 3 canh: (B, 1), (I, H),
(G, K) va Gy la do thi Euler.

KQ: A B,C,D,E,F,KGK,EC,J,K,H J,IHI,B,]I,A.

):
):
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IV.4 Bai toan ngudi du lich

GiGi thiéu bai todn

\/
0‘0

L)

L)

Mot ngudi xuat phat to mot thanh phd nao do
muon téi tham n-1 thanh pho khac, moi thanh phd
dung mot lan, réi quay vé thanh phd ban dau. Hoi
nén di theo trinh tu nao dé d6 dai tdong cdng cac
doan dudng di qua la ngan nhat (khoang cach giira
hai thanh phd co thé hiéu la cu ly thong thudng
hoac thdi gian can di hoac chi phi cua hanh trinh,
... va xem nhu cho trudc).

Xét do thi day du G=(V,E), véi V={1, 2, ..., n}, co
trong s6 véi trong s6 my= m(i,j) c6 thé khac
m;=m(j,i). Nhu vay, ta co thé xem G nhu la mot do
thi c6 hudng day du “manh” theo nghia vdi moi i,
i=1, 2, ..., n, iz, lubn c6 (i,j), (j,i)eE. Bai toan trg
thanh tim chu trinh Hamilton c6 d6 dai ngan nhét
trong G.

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.5 Bai t

lm>
L™

Bai 01. Cac d0 thi sau c6 chu trinh Euler, ducng di Euler
hay khong? Néu co hay xay dung chu trinh, dudng di dé.

a. b.
a h

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.5 Bai t

lm>
L™

Bai 02. Mot ngudi nao dé cé thé di qua nhing chiéc cau nhu
trén hinh vé sau, moi chiéc cau di qua dung 1 lan va lai tré vé
ngi xuat phat dugc khong?.

Bai 03. \/Gi gia tri nao cua n cac do thi sau day co chu trinh
Euler ?

a.K,, b.C, c. W,
Bai 04. V/3i gia tri nao cua m va n cac do thi hai phia day du
K n CO:

a. chu trinh Euler ? B. dudng di Euler ?

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.5 Bai t

lm>
L™

Bai 05. Xem xét cac do thi co hudng sau, co chu trinh hay
dudng di Euler hay khong? Néu co, hay xay dung chu trinh
va duong di do.

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.5 Bai tap

Bai 06. Tim cac chu trinh Hamilton hoac dudng di Hamilton
cua cac do thi sau:

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.5 Bai tap

Bai 07. Cho vi du Vvé:

a. Do thi ¢6 mot chu trinh vira 13 chu trinh Euler vira 13 chu
trinh Hamilton.

b. D6 thi ¢6 mot chu trinh Euler va mot chu trinh Hamilton
nhung hai chu trinh nay khong trung nhau.

c. B6 thi c6 chu trinh Euler nhung khong c6 chu trinh
Hamilton.

d. 6 thi ¢6 chu trinh Hamilton nhung khong c6 chu trinh
Euler.

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton



IV.5 Bai t

lm>
L™

Bai 08. Cho d6 thi G nhu hinh vé. s dung dinh ly
Gooodman va Hedetniemi dé tim hanh trinh ngan nhét
trong G.

Ly thuyét dd thi - Chwong IV: D6 Thi Euler va D6 thi Hamilton
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