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V.3 Bai toan tim

V.4 Bai tap




< Cay la mét dang cliia do thi dwoc nha todn hoc ngudi
Anh, Arthur Cayley, phat biéu va st dung tlr ndm
1857 cho viéc xac dinh nhirng cau truc hgp chat hoa

hoc.
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Arthur Cayley
(1821-1895)
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< Sau d6 cay dwoc st dung nhiéu trong khoa hoc may
tinh dé xay dwng cac thuat toan hiéu qua; tinh toan
chi phi xay dwng mang may tinh; ma hoa dir liéu; ....
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V.1 Cac dinh nghia
Dinh nghia 5.1

\/

< Ta goi cay la do thi vO hudng lién thong khong
co chu trinh. D06 thi khong lién théng dudc goi |a
rung.

% Nhu vay, rirng 1a d6 thi ma moi thanh phan lién
thong cua no la mot cay.

% Vidu 5.1: Rung gbm 3 cay 71, T2, T3
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V.1 Cac dinh nghia

Vidu 5.2
<+ Trong cac do thi sau, do thi nao la cay?
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(, (i G, 3,
= G1, G2 la cay.
= G3 khéngla cay do co chira chu trinh, G4 khéng lién théng
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V.1 Cac dinh nghia
Pinh Iy 5.1

< Gia si G=(V,E) la d6 thi vO hudng n dinh. Khi dé
cac ménh dé sau day la tuong ducong:

T la cay;

T khoéng chtra chu trinh va c6 n-1 canh;

T lién thdng va co n-1 canh;

T lién théng va méi canh cla no diéu la cau;

Hai dinh bat ky ctia T dwoc ndi v&i nhau béi dung
mot dwong di don;

T khéng chira chu trinh nhwng hé c&» thém vao mot
canh ta thu dwgc dung moét chu trinh, ...
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V.2 Cay khung cua do thi

Dinh nghia 5.2
< Cho G la do thi vO hudng lién thong. Ta goi do
thi con T cua G la mot cay khung cua G (Cay
bao trum) n€u T thoa man hai diéu kién:
= T lamot cay;
= Tap dinh cla T bang tap dinh cta G.
< Hai bai toan co ban vé cay:
= Cho d6 thi vd hweng G =<V,E>. Xay dwng mét
cay khung cua do6 thi bat dau tai dinh ueV. Bworc
giai quyét bang thuat toan DFS hoac BFS.
= Cho d0 thi vd hwéng G =<V,E> ¢6 trong sO. Hay
xay dwng cay khung c6 do dai nho nhat. Bworc
giai quyét bang thuat toan Kruskal hoac PRIM.
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V.2 Cay khung cua do thi

Vidu 5.3
< PO thi va cac cay khung cua no.
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V.2 Cay khung cua do thi
Cdch tao cady khung cua do thi

* Trong do th‘i lien thong G, chung ta thwc hién loai b§>
mot Carjh nam trén mot chu trinh nao dé sé tao ra d6
thi G' van co tinh lién théng.

% Thuwc hién tjép viéc loai bo cac canh & cac chu trinh
khac cho dén khi do thi T khéng con chu trinh nhwng
van lién thong thi ching ta thu dwoc mot cay noi
tat ca cac dinh cua G - goi 1a cdy khung cua
do thi.
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V.2 Cay khung cua do thi
Vi du 5.4

% Cho do thi G trong hinh dwéi day, hay thuc
hién tim cac cay khung cua do thi G.
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V.2 Cay khung cua do thi

Dinh Iy 5.2 (Cayley)

< SO lugng cay khung cua do thi K, la n"2,
< Vidu 5.5: Mot d6 thi day da c6 5 dinh sé c6 so cay
khung 1a 53 = 125.

Vay lam thé nao dé tim dwoc cay khung c6 do dai
ngan nhat cho do thi cé trong so ?
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V.3 Tim ciy khung ngan nhat

Bai todn tim cdy khung ngan nhat

R

% Cho G=(V,E) la dd thi vdé hwdng, lién thédng c6 trong so.
Po dai m(T) cda cay khung T 1a tdng trong sb cac canh

cua cay:

m(T)= z w(e)

ek,

4

*» Bai toan:
= Trong s tat ca cac cay khung ctia do thi G, hay tim
ra cdy khung c6 dé dai ngan nhat - goi la cay

khung ngan nhat caa do thi.
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V.3 Tim ciy khung ngan nhat

Cdc bai todn thuwec té

\/

< Bai toan noi mang may tinh:

= V6i mang may tinh gém n may danh so tiv 1 dén
n. Biét chi phi ndi may i voi may j la m(i,j) (chi phi
phu thuoc vao d6 dai cap noi can str dung). Hay
tim cach ndi mang sao cho tdng chi phi l1a nhd
nhat.

\/

< Bai toan xay dwng hé thong dwéng sat:

= Chung ta mudn xay dwng mét hé thong dwdng
sat ndi n thanh phd dé hanh khach tir mét thanh
pho c6 thé di dén bat ky cac thanh phd con lai.
Yéu cau thiét k& dé chi phi xay dwng hé thong
dwdng di 1a nhd nhat.
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V.3 Tim ciy khung ngan nhat
V.3.1 Thuat toan Prim (nam 1957)

% Y tudng:
= Xuat phat tu 1 dinh bat ky. Bua dinh nay vao
cay khung T.

= Tai moi budc, luén chon canh cé trong sé nho
nhat trong sO cac canh lién thuoc voi mot dinh
trong T (dinh con lai nam ngoai T).

= Pua canh mdi chon va dinh dau cua nd vao
cay T.

= Lap lai qua trinh trén cho dén khi dua du n-1
canh vao T.




V.3 Tim ciy khung ngan nhat
V.3.1 Thuat toan Prim (nam 1957)
Vi du 5.6 20 o
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V.3 Tim ciy khung ngan nhat
V.3.1 Thuat toan Prim (nam 1957)

(* Khgi tao *)
Chon s la mot dinh nao do cua
do thi
Vy:i= {s};
dua vao cay *)
T:=J; (* Tap canh cua cay *)
d[s] = 0; near[s] = s;
For veV\Vy, do
Begin
d[v] := a[s,v];
near[v] :=s;
End;

(* Tap nhirng dinh da

(* Buwoc lap ¥)
Stop := False;
While (not Stop) do
Begin
Tim ueV\Vy théa man du] = min{d[v]:
veWWu};
Vh =V U {u};
T:=T U {(u, near[u]) };
if |V4| =n then
Begin
H:= (Vg T) la cay khung cuia db thi.
Stop := True;
End;
Else
Forv eV, do
If d[v] > a[u,v] then

Begin
d[v] := c[u,v];
near[v] := u;
End;

End;

va Cay Khung Ctia B6 Thi
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V.3 Tim ciy khung ngan nhat
V.3.1 Thuat toan Prim (nam 1957)

2
18
1
4
. .5
Budclap |Pinh 1 | Pinh 2 | Pinh 3 | Pinh 4 | Pinh 5 | Dinh 6 Vu T
Khéi tao | [0,1] | [33.1] | [17,11% | [o0,1] | [00,1] | [o0,1] 1 %
1 - [18,3] - [16,3] | [4,3]* | [o1] 1,3 3.D
2 - [18,3] - [9.5]* - [14,5] 1,3,5 (3,1),(5,3)
3 - [1893] - - - [894]* 19395,4 (3>1)9(5:3)7(45)
(3,1),(5,3),(4.5)
4 - [18,3]* - - - - 1,2,3,4,6 6.4)
(3,1),(5,3),(4.5)
5 - - - - - - 1,2,3,4,6,2 (6.4).(2.3)
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V.3 Tim ciy khung ngan nhat
V.3.2 Thuat toan Krusksal
% Y tudng:

= Lan lwot xét cac canh theo thr tw trong s6 tdng dan
=  Ung véi mbi canh dang xét, ta th(r dwa no vao cay
Khung T:
. Néy khéng tao thanh chu trinh v&i cac canh da chon thi
chap nhan canh m¢&i nay va dwa vao cay.
« Néu tao thanh chy tf‘lnh vOi cac canh da chon thi bod
qua va xét canh ké tiép.
= Cu tiép tuc nhw vay cho dén khi tim di n-1 canh dé
dwa vao cay T.
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V.3 Tim cay khung ngan nhat
V.3.2 Thuat toan Krusksal
, E 20
Vidu 5.8 f
15 15

Trong ! 3\ 9
I o)

3 (E,B) €—— Chon \, , B

5 (AH) €—— Chon 5% |

8 (AB) €—— Chon \f/

9 (B,R) €—— Chon A

10  (A/E) Khéng chon vitao chu trinh: AB,E E

10 (R,0) <€—— Chon, Dirng vida du canh.

15  (EH) ’

15 (B,0)

20 (E,0)
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V.3 Tim ciy khung ngan nhat
V.3.2 Thuat toan Krusksal

=
e

(3,5) €— Chon

14
16
17
18
20
33

(4,6) €<—— Chon
(415) <~ Ch?"
(5,6) <€—Khbéng chon vitao chu trinh: 456 4

(3/4) Khéng chon vitao chu trinh: 34 53
(1,3) «—— chon

(2,3) <€ Chon. Dirng vi da du canh.
(2,4)

(1,2)
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V.4 Bai tap

Bai 1. Gia st dd thi G lién thdng, c6 13 dinh va 20 canhk®
Hoi cay khung ciua G co6 bao nhiéu dinh? cdé bao nhiéu
canh?.

Bai 2. Tim cay khung cua do6 thi nhu hinh sau theo phuong
phap DFS, BFS (chon dinh 1 lam gbc).

| b 3 6 7 g
R ’
4
4 5 3
y 2
6 7 8 I
Hinh 1 Hinh 2
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V.4 Bai tap

Bai 3. Tim cay khung nho nhat bang thuat toa

Prim cua dob thi gobm cac dinh A,

bdi ma tran trong sé sau.

P

C
T
E
iy
I

I

Bai 4. Tim cdy khung nhé nhét #%~.z,

bang thuat toan Kruskal,
Prim cua d6 thi gom cac dinh
A, B, C, D, E, F H, I dudc cho
bagi do thij sau.

B,C,D,E,F

20 19 21 30
32 20 20 21
K 19 11

—

23 20 32 18 )

34 19
20 21

22 30

o 34
34
2% LIF
21 138

b
e

<

LT

20 12
0 19
21 11
o T |
17 18
< 14
14 =

f*’?

{:}4

F

7
el

M

Ly thuyét do thi - Chwong V: Cay va Cay Khung Cuia D6 Thi

"‘“"%

-».;-

s




V.4 Bai tap

Bai 5. Tim cdy khung nhé nhat b&ng thuat toan Kruskaks:
Prim cua cac do thi sau:

2z

Ly thuyét do thi - Chwong V: Cay va Cay Khung Cuia D6 Thi






