DPuong di Euler va duong di

Hamilton



Puong di

Dinh nghia: Cho G = (X, E).

» Puwong di (path) 13 mot diy cac canh lién tiép nhau
(Xg> X5 Xy, -.., Xp) trong do x;x., la moOt canh € E. D9
dai (length) cua duong di = k.

 Puong di don (simple) néu khong cé canh nao xuat
hién qua mot 1an.

« Puong di so cdp (elementary) néu khong co dinh nao
xuat hién qua mot lan.

 Puong di 1a chu trinh (cycle) néu dinh dau trung
dinh cuo1 x, = x,.




Vi du duong di
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* (u,y,w,v)lamot duong di1 do dai 3.

. (z,, u, y, v, u) la mot duong di don nhung khong so
cap.

* (u,y,w,v,u)lamodt chu trinh. Co thé xem chu trinh
nay nhu chu trinh (w, v, u, y, w).




Dinh 1y

PL: Néu moi dinh cua mot do thi G déu c6 bdc
> 2 thi G co it nhat mot chu trinh don.

Ching minh (Xem gido trinh)
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Tinh lién thong cta do thi

PN: Hai dinh x va y ctia mot do thi vé huéng dugc goi
la lien thong (connected) vo1 nhau n€u x =y hoac co
duong di1 gitra hai dinh x, y.

Nhan xét:
* Quan h¢ lién thong la mot quan he twvong duong.

« MObi 16p tuong duong 1a mot thanh phan lién théong
(component) cua Q.

« Néu G chi c6 mét thanh ph?m l1€n thong thi G dugc
goi 14 do thi lién thong (ludn cé dwong di gitra hai
dinh x, y bat ky).




Vi du tinh lién thong

* G lién thong

* H khong lién thong

Khop
* H c6 2 thanh phan
l1én thong i ‘
H
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Pdi chu trinh

PN: Cho G = (X,E) va AC X. Péi chu trinh cua
A, ky hiéu w(A), gom céc canh cia G c6 mot
dinh trong A, mot dinh ngoai A.

VD:
* VO1A={X,y}, W(A) = {Xu, yu, yv, ywj.

* Vo1 B = {x, u}, w(B) = {xy, uz, uv, uy}.
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P01 chu trinh so cap

PN: w = w(A) duoc goi 1a ddi chu trinh so cdp (tip
cdt) neu:
— G — w khong lién thong

— G —w’ ¢con lién thong v&1 moi tap con w’ cua w.

VD: voi A= {x,y}, w(A) = {xu,
yu, yv, yw} 1a mot tap cat. z y

V6i B = {x, u}, w(B) = {xy, uz, uv, r
uy} khong la mot tap cat vi G —
fuz} khong lién thong. . .-
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Bi€u dién do th1 bang ma tran




Ma tran ctia do thi vo hudng

A(i,i) = 0, A(i,j) = 1 néu dinh i ké j.
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Ma tran cua do thi c6 hudng

B(i,i) = 0, B(i,j) = 1 néu co cung ij.
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Ma tran khoang cach ctia d6 thi vd hudng
cO trong luong

K(1,)) = trong lugng cua canh 1.

K(i,i) = 0, K(i,j) = co néu khong c6 canh ij.
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Ma tran khoang cach ctia d6 thi co hudng
cO trong luong

K(1,)) = trong luong cua cung 1j.

K(i,i) = 0, K(i,j) = oo néu khong c6 cung ij.
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Puong di Euler

PN: Mot duong di trong do thi G dugc goi 13 dwong di
Euler néu no6 di qua tat ca cac canh cia G, moi canh
dung mot 1an.

 Néu G c6 chu trinh Euler thi G dugc goi 13 do thi
Euler.

VD: d6 thi G bén c¢6
chu trinh Eulera g e

abdhbcdefa
nén G 1a mot do thi
Euler.
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Su ton tai duong di Euler

DL: Cho G lién théng. Khi MD: Cho G lien thong. Khi

do, G Euler khi va chi do, G co quwong di Euler
khi moi dinh ciia G déu (n h ung khong C:O ?hu 7
6 béc chén. trinh Euler) khi va chi

khi G co dung hai bac le.
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Thuat toan Fleury tim duong di Euler

* Xuat phat tor mot dinh bat ky, tao duong di Euler thoa
hai quy tac sau:
1. Xoa cac canh di di qua va cac dinh c6 1ap (néu co).

2. Tai mo1 dinh, ta chi d1 qua cau n€u khong con su lua
chon nao khac.
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P6 thi Hamilton

DN: Mot du:ong di trong do th1 G dugc goi la dwo’ng di
Hamilton n€u no di qua tat ca cac dinh cua G, moi
dinh ding mot lan.

e Néu G c¢6 chu trinh Hamilton thi G duoc go1 la do thi
Hamilton.

VD: d6 thi G bén co
chu trinh Hamilton




Quy tac kiém tra do thi Hamilton

Gia str d6 thi G ¢6 chu trinh Hamilton H. Khi d6

1. Tat ca cac canh ké véi dinh bac hai phai thudc H.

2. Khong c6 chu trinh con nao dugc hinh thanh trong qua trinh
xay dung H.

3. Khi trong H ¢6 duong di qua dinh u thi x04 cac canh ké u con
lai ma khong str dung. = tao nén dinh c6 bac moi.

4. Khong co C}inh treo hoac dinh ¢6 1ap dugc tao nén khi ap
dung Qui tac 3.

VD: theo quy tac 1, cac canh fa, fe,
ga, ge phai thuoc H.

* Khi d6 co6 chu trinh con agef 2 ¢ 9 h
vl pham quy tac 2.

e - {5 thi khong Hamilton.




Pudng di ngan nhat

» Trong d6 thi c6 trong luong, cd thé ¢ nhiéu
con duong di gitra hai dinh a, b bat ky.

» Trong thuc té ta thuong mudn tim phuong an
to1 vu =2 duong di ngan nhat

Nha chang l

Nha nang
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Thuat toan Dijsktra tim duong di ngan nhat

* Input: do thi G khong c6 trong luvong am, dinh
xuat phat xO0.

« Qutput: duong di ngan nhat tir x0 dén cac
dinh con lai

Ngudn: ThS. Trinh Thanh Déo



Thuat toan Dijkstra

. Khoi tao: T=V; p(x0) = 0. V61 mo1 dinh 1 = x0, dat
p(i) = 0o, danh dau dinh i 1a (oo, -).

. Tim1 € T sao cho p(1) = min{p(j),j € T}.

Cap nhat T :=T - {i}. Néu T = @ thi dimg. Nguoc
lai dén budc 3.

. Néu Ké(i) N T = @ thi trong cac dinh j € Ke(i) N T,
chon p(j) = min{p(j), p(1) + Dy} Néu p(j) dugc chon

la p(1) + D;; thi danh dau j 1a (p(j),i). Quay lai budc
2.

Dinh i ¢6 nhin (x,y) nghia 1a trén duong di ngan nhat tir
x0 dén 1, trude khi dén 1 thi qua y, tong d6 dai 1a x.




Vi du trén do thi vo hudng

3 0

Bude | dinh 2 dinh 7 | dinh chon
1 (o0, —) (o0, —) 1
2 (6,1) (00, —) 3
3 (5.3)" (00, —) 2
4 — (o0, —) 5
5 — (12,5) 4
6 — (12,5) 6
7 — — — — — (12,5)" 7
KL (5, 3) 1) (7,3) (6,3) | (11! (12,5)

Ngudn: ThS. Trinh Thanh Déo




Vi du trén do thi c6 huéng

Bude | dinh 2 | dinh 3 | dinh 4 | dinh5 | dinh 6 | dinh 7 | dinh chon
T (o) | (00) [ (00 [ (00 0) [ (o) [ (o) | 1

2 (6.1) | (2,1)" | (00, =) | (00, =) | (00, —) [x —) 3

3 (5,3)" - (9, 3) [6.3} (00, =) | (o0, —) 2
4 = = (8,2) | (6,3)" | (00,—) | (o¢,—) §

5 — — (8,2)" — (11,5) | (12,5) 4

6 — — — — (11,5)* | (12,5) 6

7 — — — — — (12,5)" 7
KL (5,3) (2,1) (8,2) (6,3) | (11,5) | (12,5)

Ngudn: ThS. Trinh Thanh Déo




Bai tap
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Cho mot vi d

Chomotvidudot
lu do t

Cho mot vi d

lu do t

h1 Euler nhung khong Hamilton.
1 Hamilton nhung khong Euler.

1 vua Euler vira Hamilton.

Tim dudng di ngan nhat cua db thi sau, xuat phat tur

dinh 3.
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5. Cho d0 thi G sau. Tim dudng di ngén nhat tir dinh 2 dén
cac dinh con lai.
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