CHUNG 4
POTHI EULER VA POTHI HAMILTON

I. PO thi EULER
1. Khainiém
»  Pudng di qua mbi canh clia dd thi ddng mot lan duoe goi 13 dudng di Euler.
»  Chu trinh qua m6i canh clia d6 thi dtng mot 1an duoc goi 1a chu trinh Euler.
» Pdthi duoc goila dbdthi Euler néu nd co chu trinh Euler, va goi 1a d6 thi nla Euler néu né cé dudng di
Euler.
» Moiddthj Euler ludn la nlia Euler, nhung diéu nguoc lai khéng ludn dung.

Vidu

PO thi G;trong hinh 113 ddthi Euler vi né c6 chu trinh Euler a, e, ¢, d, e, b, a. PO thi G3 khdng cé chu trinh
Euler nhung né cé dudng di Euler a, ¢, d, e, b, d, a, b, vi thé G5 13 d0 thi nla Euler. PO thi G, khéng ¢ chu trinh
cling nhwwdudng di Euler.
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Hinh 1. PO thi Gy, G,, Gs

Vidu:

PO thi H, trong hinh 2 Ia dd thi Euler vi nd cé chu trinh Euler a, b, ¢, d, e, a. PO thi H; khéng ¢ chu trinh Euler
nhung né cé dudng di Euler ¢, a, b, ¢, d, b vi thé Hz [a d0 thi nla Euler. DO thi H; khéng cé chu trinh cling nhw
dudng di Euler.

a b oa b C a

be

H,; Hz Hs
Hinh 2. DO thi Hy, Hy, Hs

2. Dinhly1(DinhlyEuler):

G 1a d6 thi vo hudng lién thong.
G 1a d6 thi Euler < moi dinh cia G déu co6 bac chan.

B6 dé: Néu bac clia m&i di nh clia dd thi G khdng nhd hon 2 thi G chla chu trinh.

Cm bo dé:

Néu G c6 canh I18p thi khang di nh cla bd dé 13 hién nhién. Vi vay gid st¢G |a don do thi . Goi v 1a mot di nh nao
dd cla G. Ta sé€ xay dung dudng di nhwsau: v->vy-> v, ->. ..

1

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

trong d6 vy 1a di nh k& v6i v, con véi i21 chon viy k& v6i vi va viy * Vi (c6 thé chon vi,; nhwvay 13 vi deg(vi) >2).
Do tap di nh cla G la h(iu han, nén sau mot sO h{iu han budc ta phai quay lai mot di nh d3 xuat hién trudc dé
va la 1 chu trinh can tim.

Chung minh di nh ly:

(= ) Gid strG la dd thj Euler tlc 13 ton tai chu trinh Euler P trong G. Mi 1an chu trinh P di qua mot di nh nao
d6 cla G thi bac cla di nh d6 ting 1&n 2. Mt khac mbi canh cla dd thi xuét hién trong P dung mot 1an, suy ra
mi di nh cla d6 thi déu c6 bac chan.

(< ) Quy nap theo sb canh clia G. Do G lién théng va bac clia moi di nh 1a s& chén nén bac clia mdi di nh cla
n6 khong nhd hon 2. Tlrdd theo bd dé G phai chla chu trinh C. Néu C di qua tat ca cac canh clia G thi né chinh
1 chu trinh Euler. Gid strC khong di qua tt ca cac canh clia G. Khi d6 loai bd khdi G tat ca cac canh thudc C ta
thu duoc mot d6 thi méi H van cé tat ca cac di nh bac chan. Theo gid thiét qui nap, trong m&i thanh phan lién
thong clia H déu tim dugc chu trinh Euler. Do G 12 lién théng nén trong m6i thanh phan clia H ¢4 it nhat mot
di nh chung véi chu trinh C.

Vi vay, ta c6 thé xay dung chu trinh Euler trong G nhwsau: bat dau tirmdt di nh nao d6 cla chu trinh C, di theo
cac canh cla C cho dén khi gdp di nh chung v6i H, ta sé di theo chu trinh Euler cUa thanh phan lién thong clia H
chia di nh dé. Sau d6 lai tiép tuc di theo canh cla C cho dén khi gap phai di nh chung véi H thi lai theo chu
trinh Euler cUa thanh phan lién thdng tuong Ung trong H v.v... (xem hinh 3). Qua trinh s& két thuc khi ta trévé
di nh xuat phat, ttc | thu duoe chu trinh di qua méi canh cla d6 thi ddng mot 1an.

Hinh 3. Minh hoa cho ching minh di nh ly 1.

3. Héqua:

Cho db thi vo hudng lién thong G.
G 1a ntra Euler < G ¢6 khong qua 2 dinh bac 1¢.

Chung minh.

(< ) Néu G c6 khong qua 2 di nh bac 18 thi s6 di nh bac 1& chi c6 thé 13 0 hodc 2 (do sb di nh bac 18 13 sb chén).
Néu G khéng cé di nh bac I8 thi theo di nh Iy 1, n6 13 dd thi Euler. Gid st¢G c6 2 di nh bac 1€ 13 u va v. Goi H Ia
dd thi thu duoc tlrG bang cach thém vao G mdt di nh méi w va hai canh (w,u) va (w,v). Khi dé tat ca cac di nh
clia H déu cé bac chén, vi thé theo di nh ly 1, né cé chu trinh Euler. Xoa bd khdi chu trinh nay di nh w va hai
canh ké né ta thu duoc dudng di Euler trong do thi G.

4. Thudt toan tim chu trinh Euler hoac dudng di Euler
void Euler_Cycle(){
stack=? ; CE=¢ ;// CE la tap chua cac dinh theo thu tu cua chu trinh Euler
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cat dinh xp vao stack
Trong khi stack con khéc réng{
Goi x la phan tu dinh stack ;
Néu (x con di nh ké)
{ Chon mot di nh y ké& x, ct y vao stack;
Loai bd canh (x,y) khdi do thi

}
Nguoc lai //x khong con dinh ke
{ L&y x ra khoi stack ; cat x vao CE
}
}
In CE theo thirtwnguoc
}
Vidu: Chon 1 la dinh xuat phat
{ 3
5|55 2
9 8
Y ® 1 4144|144 7177
6 313(3(3|3[3(3|3|3 6|6|6|6]|6
2122222222 |2|2|2|2|2|2]|2]|2
i1(1j12)1j1j2y12j2j2f1y2|1{1j2)1j1)1111
Thir tu c&c canh bi huy duoc ghi trong ngoac.

CE={1,3,5,4,3,2,7,6, 2, 1}: chu trinh Euler

5. Thuat toan Flor

Gid strG la dd thi Euler, thut toan don gidn sau day cho phép xac di nh chu trinh Euler khi 1am bang tay :
Xuat phat tirmdt di nh u ndo d6 clia G ta di theo cac canh clia né mot cach tuy y chi can tuén thi 2 qui tac
sau:

e Xod bd canh d3 di qua ddng thoi xod bd ca nhiing di nh ¢ 13p tao thanh.

e  Omédibudc ta chi di gua cau khi khéng con cach lua chon nao khac.

6. Dinhly2:

G c6 hudng lién thong manh
G 12 do thi Euler = Deg’(v) =deg "(v), ¥V v < V.

I. Do thi HAMILTON
1. Khainiém
=  Pudng di qua tat ca cac di nh cla d0 thi moi di nh ding mot lan duok goi la dudng di Hamilton.

»  Chu trinh bat dau tmot di nh v nao d6 qua tat ca cac di nh con lai m&i di nh ddng mot 1an rbi quay trévé

v duot goi la chu trinh Hamilton.

» Pdthi G duoc goila dothi Hamilton néu né chia chu trinh Hamilton va goi 13 d6 thi nla Hamilton néu né

c6 dudng di Hamilton.
= PO thi Hamilton la nlia Hamilton, nhung diéu nguoc lai khong dung.

Vidu:
Gs la Hamilton, G, la nla Hamilton , G; khdng 13 nCta Hamilton.
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G € G3

Hinh 4. D6 thi Hamilton Gs, nlta Hamilton G, , va G; khdng 13 nla Hamilton

Luu y: ddthi Euler c6 thé khong Hamilton va hamilton cé thé khéng Euler

Euler kg Hamilton Hamiltor?kg Euler
2. Pinhly3
G la don d thi v6 hudng c6 n dinh (n>2).
v dinh u, deg(u)> n/2 = G la do thi Hamilton
3. Pinhlya

G 1a do thi c6 huéng lién thong voi n dinh.
v dinh u, deg” (u) >n/2, deg " (u) >n/2 = G d6 thi la Hamilton.

Do thi dau loaila d6 thi cé hudng ma hai di nh bat ky duoc ndi véi nhau bdi ding mot cung. DO thi déu loa
cé thé dung dé biéu dién két qua thi dau mot tro choi ma khéng cho phép hoa.

4. Pinhlys

i) Moi d0 thi dau loai 1a nira Hamilton.
11) Moi do thi dau loai lién thong manh 1a Hamilton.

Vi du:
Pd thi d4u loai Ds, Dg duot cho trong hinh 5.

D5 Dﬁ
Hinh 5. DO thi dau loai Ds, dau loai lién théng manh Dg
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5. Thuat toan liét ké tat ca cac chu trinh/dudng di Hamilton
void Try(int i){
for(int j=1;j<=n;j++){
if(tham(j]==0&8&a[x[i-1]][]==1){

x[il=j;
tham[j]=1;
if(i==n){
if(alx[n]][x[1]]==1)
cout<<"CT: ";
for(int k=1;k<=n;k++) cout<<x[k]<<"->";
cout<<x[1]<<endl;
}
else{
cout<<"DD: ";
for(int k=1;k<n;k++) cout<<x[k]<<"->";
cout<<x[n]<<endl;
}
lelse  Try(i+1,a,x,tham,n);
tham[j]=0;

}
}
void Hamilton(int dxp){
for(int i=1;i<=n;i++) thamli]=0;
x[1]=dxp;
tham[dxp]=1;
Try(2);

e Baitap chuong 4

Bai 1:

Kiém tra d6 thi vo hudng c6 |a Euler hodc nla Euler hay khong? Néu cé hay in ra dudng di hodc chu trinh
Euler.

Bai 2:

In ra tat cd cac dudng di hodc chu trinh Hamilton néu cé clia mot do thi cho trudc.

Bai 3:

SCrdung thuat toan tim chu trinh Hamilton, gidi bai toan “Ngudi du li ch”, in ra 1 trinh t&i uu.

Biét rang bang chi phi luu trong file van ban dang sau:

4 //4 thanh pho
0 4 1 3
1 0 -1 2
-1 1 0 4

2 3 5 1
(a[i][j]=-1 1a khong cé dudng di truc tiép tiri dén j.)
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