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éT%T . .y
\a Khai niém va vi du

» Dinh nghia
Chu trinh don trong do thi ¢ di qua tat ca cac canh cua né dudc
goi la chu trinh Euler
Pudng di don trong d06 thi G di qua tat ca cac canh cla n6 dugc
goi la dudng di Euler
P06 thi dudc goi la do thi Euler néu nd cd chu trinh Euler
Do thi dugc goi la do thi nira Euler néu no c6 dudng di Euler

» Vidu1l
a b a b a b

d C d C C d

(Phuong ND, 2013)

3 htttP://www.ptit.edu.vn

CuuDuongThanCong.com https://fb.com/tailieudientuci


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

L/ Khai ni¢m do6 thi Euler, do thi nta Euler

» Vidu 2
a b

a b a b

® >0
N
% C d d C

(Phuong ND, 2013)
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éT*fT Y . n A . > 4R A .
L’ Diéu kién can va da dé do thi la Euler
» VOi do thi vo hudng
D6 thi v6 hudng lién thong ¢ =< V, E > la d0 thi Euler khi va chi
khi moi dinh cla ¢ déu co bac chan

» VGi do thi co hudng
P06 thi c6 hudng lién thong yéu ¢ =< V,E > la do thi Euler khi va
chi khi tat ca cac dinh clia n6 déu cd ban bac ra bang ban bac vao
(diéu nay lam cho do thi la lién thdng manh)
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» VOi do thi vo hudng
Kiém tra do thi cd lién thong hay khdng?
Kiém tra DFS(u) = V hodc BFS(u) =V?
Kiém tra bac cua tat ca ca dinh cd phai s6 chan hay khong?
V&i ma trén ké, tong cac phan tr ciia hang u (cdt u) la bac cia dinh u

é/T'_T Chimg minh do thi 1a Euler

» VGi do thi cd hudng
Kiém tra do thi co lién thdng yéu hay khong?
Kiém tra do thi vd hudng tuong ('ng 1a lién thong, hodc
Kiém tra néu ton tai dinh u € V d€ DFS(u) = V hodc BFS(u) = V?
Kiém tra tat ca cac dinh cd thda méan ban bac ra bang ban bac vao
hay khong?
V@i ma tran k&, ban béac ra cua dinh u la deg*(u) la s6 cac s6 1 cla
hang u, ban bac vao cta dinh u la deg~(u) la s6 cac s6 1 cua cot u
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Bai tap 2
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é/T‘_T Thuat toan tim chu trinh Euler

Euler-Cycle(u){
Buwoc 1: Khoi tao
stack = @; //khéi tao stack la @
CE = @; //khoi tao mang CE 1a @
push(stack,u); /ldua dinh u vao ngan xép
Buoc 2: Lap
while(stack + @){
s = get(stack); /iy dinh ¢ ddu ngan xép
if(Ke(s) # 0){
t=<dinh dau tién trong Ke(s)>;
push(stack, t);/ldua dinh t vao ngan xép
E = E\{(s,t)}; Nloai bo canh (s,t)

}

else{
s = pop(stack); /Mloai bé s khoi ngan xép
s = CE; //dva s sang CE

b

}
Buéc 3: Tra lai két qud
<lat nguoc lai cac dinh trong CE ta duoc chu trinh Euler>;
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Kiém nghiém thuat toan (1/3)
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éT%’TT
LY’  Kiém nghiém thuat toan (2/3)
ﬂﬂ-

1 1,2,3,4,7,5,2,6,5,3,11,4 1

2 1,2 1) 15 1,2,3,4,7,5,2,6,5,3,11,4,8 1

3 1,2,3 1) 16 1,2,3,4,7,5,2,6,5,3,11,4,8,7 1

4 1,2,3,4 1) 17 1,2,3,4,7,5,2,6,5,3,11,4,8,7,6 1

S 1,2,3,4,7 1) 18 1,2,3,4,7,5,2,6,5,3,11,4,8,7 1,6

6 1,2,3,4,7,5 1) 19 1,2,3,4,7,5,2,6,5,3,11,4,8 1,6,7
7 1,2,3,4,7,5,2 1) 20 1,2,3,4,7,5,2,6,5,3,11,4,8,9 1,6,7

8 1,2,3,4,7,5,2,6 1) 21 1,2,3,4,7,5,2,6,5,3,11,4,8,9,10 1,6,7
9 1,2,3,4,7,5,2,6,1 1) 22 1,2,3,4,7,5,2,6,5,3,11,4,8,9,10,8 1,6,7
10 1,2,3,4,7,5,2,6 1 23 1,2,3,4,7,5,2,6,5,3,11,4,8,9,10 1,6,7,8
11 1,2,3,4,7,5,2,6,5 1 24 1,2,3,4,7,5,2,6,5,3,11,4,8,9,10,11 1,6,7,8
12 1,2,3,4,7,5,2,6,5,3 1 25 1,2,3,4,7,5,2,6,5,3,11,4,8,9,10,11,12 1,6,7,8
13 1,2,3,4,7,5,2,6,5,3,11 1 26 1,2,3,4,7,5,2,6,5,3,11,4,8,9,10,11,12,9 1,6,7,8
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PTiT 2 A . )
L’  Kiém nghiém thuat toan (3/3)

27 1,2,3,4,7,5,2,6,5,3,11,4,8,9,10,11,12,9,13 1,6,7,8
28 1,2,3,4,7,5,2,6,5,3,11,4,8,9,10,11,12,9,13,12 1,6,7,8
29 1,2,3,4,7,5,2,6,5,3,11,4,8,9,10,11,12,9,13,12,10 1,6,7,8

Pua lan lugt cac dinh trong Stack sang CE cho téi khi Stack = @
30-... CE =1,6,7,8,10,12,13,9,12,11,10,9,8,4,11,3,5,6,2,5,7,4,3,2,1
Lat nguoc lai cac dinh trong CE ta dugc chu trinh Euler
1-2-3-4-7-5-2-6-5-3-11-4-8-9-10-11-12-9-13-12-10-8-7-6-1
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PTiT~.x C A A - S
LJ,;DIGU kién can va da dé do thi la nra Euler
» VGi do thi vo huéng
P06 thi vb hudng lién thong G =< V, E > la do thi nira Euler khi va

chi khi G c6 0 hoac 2 dinh bac lé

G c6 2 dinh bac lé: dudng di Euler xuat phat tai mot dinh bac le va két
thuc tai dinh bac lé con lai
G co 0 dinh bac lé: G chinh la do6 thi Euler

» V@i do thi cd hudng
Do thi c6 hudng lién thong yéu ¢ =< V,E > la do thi nira Euler
khi va chi khi:
Ton tai ding hai dinh u, v € V sao cho
deg*(u) —deg~(u) = deg~(v) —deg*(v) =1
Cacdinh s # u,s = v con lai ¢ deg*(s) = deg(s)
Pbudng di Euler sé xuat phat tai dinh u va két thuc tai dinh v
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i/T_T Ching minh dd thj la ntra Euler

» VOi do thi vo hudng
Chi'ng to do thi da cho lién thong
SU dung hai thu tuc DFS(u) hoac BFS(u)
Co6 0 hoac 2 dinh bac lé

St dung tinh chét cda cac phuang phép biéu dién dd thi dé€ tim ra bac
cua moi dinh

» V@i do thi cd hudng
Chi'ng to do thi da cho lién thong yéu
SUr dung hai thu tuc DFS(u) hoac BFS(u)
Co hai dinh u, v € V thoa man
deg*(u) —deg™ (u) = deg~(v) —deg*(v) =1
Cac dinh s # u,s # v con lai c6 deg*(s) = deg~(s)
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Bai tap 4
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é/T‘_T Thuat toan tim duong di Euler

» Thuat toan tim dudng di Euler gan giong hét thuat toan
tim chu trinh Euler

» Tim chu trinh Euler
Pau vao thuat toan la dinh u € V bat ky

» Tim dudng di Euler
Do thi vo hudng
Pau vao thuat toan la dinh u € V co bac lé dau tién (truéng hdp co 0
bac |é thi dung dinh bat ky)
Do thi co hudng
Pau vao thuat toan la dinh u € V théa man deg*(u) — deg (u) = 1
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o
e No1 dung

)
» DO thi Hamilton
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PTLT e n -
(/_ Khai niém va vi du

» Dinh nghia
Pudng di qua tat ca cac dinh cla do thi, moi dinh ding mot [an
dudc goi la dudng di Hamilton
Chu trinh bat dau tai mét dinh v nao d6, qua tat ca cac dinh con
lai moi dinh dung mot lan, sau do quay trd lai v, dudc goi la chu
trinh Hamilton
P06 thi dudc goi la do thi Hamilton néu co chu trinh Hamilton
Do thi dugc goi la do thi nira Hamilton néu c6 dudng di Hamilton

>V|,du a .b de .b

c® d c® 0
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Tiéu chuan nhan biét @6 thi Hamilton?
» Cho dén nay, chua tim ra dugc mot tiéu chudn dé nhan
biét mot do thi co phai la do thi Hamilton hay khong

» Cho dén nay, cling van chua cd thuat todn hiéu qua dé
ki€Em tra mot do thi co phai la d6 thi Hamilton hay khong
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é'_-r Thuat toan tim chu trinh Hamilton (1/3)

» Thuat toan liét ké tat ca cac chu trinh Hamilton bat dau
tai dinh th &

Hamilton(int k){
for(y € Ke(X[k — 1]D){

if((k ==n+1) && (y == 1vy))
Ghinhan(X[1], X[2], ..., X[n], vy);

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

L~ _Thuat toan tim chu trinh Hamilton (2/3)

» Thuat toan liét ké tat ca cac chu trinh Hamilton bat dau
tai dinh th &

Hamilton(int k){
for(y € Ke(X[k — 1]D){

if((k ==n+1) && (y == 1vy))
Ghinhan(X[1], X[2], ..., X[n], vy);

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

Ban chat 1a
duyét toan bo
dung Quay lui

1
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_(i_/! Thuat toan tim chu trinh Hamilton (3/3)

» Khi do, viéec lieét ké cac chu trinh Hamilton dugc thuc hién
nhu sau

Hamilton-Cycle(vy){
[IKhoi tao cac dinh la chua xét
for(v eV)
chuaxet|v] = true;

X[1] = vy; vy 1a mot dinh nao d6 cua d6 thi
chuaxet[vy] = false;//Danh dau v, da xét

Hamilton(2); //Goi thu tuc duyét
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)
é/n_T Kiém nghiém thuat toan (1/2)

» Ap dung thuét toan tim chu trinh Hamilton cho d6 thi vo
hudng dudi day
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é/)ﬁ Kiém nghiém thuat toan (2/2)

Cay tim kiém chu trinh Hamilton
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o) |
e Tom tat

» Khai niém dudng di Euler, chu trinh Euler, do thi nra
Euler, do thi Euler

» Diéu kién va cach chirng minh do thi la Euler, nira Euler

» Khai niém dudng di Hamilton, chu trinh Hamilton, do thi
nira Hamilton, d6 thi Hamilton

» Nam dudc cac thudt toan va cach kiém nghiém thudt
toan

» Viét chuong trinh cai dat cac thuat toan cho phép thuc
hién trén may tinh

27 httP://www.ptit.edu.vn

CuuDuongThanCong.com https.//fb.com/tailieudientucnt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

é)_T Bai tap

» Lam mot so bai tap trong giao trinh
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