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Thuét toan tim ki€m trén d6 thi dudc xay dung
dé duyét tat ca cac dinh cua do thi sao cho moi
dinh dudc viéng tham dung mot lan.

= Thuat toan tim kiém theo chiéu sau trén dd thi
(DFS - Depth First Search).

Thuat toan tim kiém theo chiéu rong trén do thi
(Breath First Search).

Ly thuyét db thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D6 Thi
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III.1 Tim kiém theo chiéu sau - DFS 4\

III.1.1 Y tudng cua thuat toan

B1. Xuat phat tir 1 dinh cho trudc nao dé.

B2. XU ly dinh nay va danh ddu dé khéng xu ly lan

sau.

< B3. bua tat ca cac dinh ké v&i né vao danh sach xr
ly va chon 1 dinh dé& x(r ly tiép theo.

% B4. Quay lai B2 cho dén khi khong con dinh trong
danh sach.

% D& kiém tra viéc duyét moi dinh dding mot [&n:

\/
0.0
K/
0‘0

= S dung mét mang chuaxet[] gbm n phan t& (n dinh).

= chuaxet[u]=1 (u chwa xét), chuaxet[u]=0 (u da xét).

Ly thuvét dd thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D Thi

III.1 Tim kiém theo chiéu sau - DFS &)
III.1.2 Cai dat ma gia dé quy - DFS(u)

Thuét todn DFS(u) cd thé dugc md ta bang tha tuc dé
qui nhu sau:

Thuat toan DFS (u): //u la dinh bat dau duyét
Begin
<Tham dinh u>; //Duyét dinh u
chuaxet[u] := FALSE; //Xac nhan dinh u da duyét
for each v eke(u) do //L&y moi dinh v eKe(u).
if (chuaxet[v]) then //Néu dinh v chua duyét
DFS(v); //Duyét theo chiéu sau tu dinh v
EndIf;
EndFor;
End.

Ly thuyét dd thi - Chuona lll: Cac Thuat Toan Tim Kiém Trén D6 Thi
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III.1 Tim kiém theo chiéu sau - DFS
ITII.1.3 Cai dat ma gia Stack - DFS(u)

Thudt todn DFS(u) cd thé dugc mé td bang cdu tric
Stack nhu sau:

Thuat toan DFS (u): //u la dinh bat dau duyét
Begin
Budc 1 (Khdi tao):
stack = &; //Khdi tao stack la @
Push(stack, u); //Pua dinh u vao ngan xép
<Tham dinh u>; //Duyét dinh u
chuaxet[u] = False; //Xac nhadn dinh u da duyét

Ly thuyét dd thi - Chwong lll: Cac Thuat Toan Tim Kiém Trén Do Thi

III.1 Tim kiém theo chiéu sau - DFS _

III.1.3 Cai dat ma gia Stack - DFS(u)

Budéc 2 (Lap):
while (stack = @) do
s = Pop(stack); //Loai dinh & ddu ngan xép
for each te Ke(s)do //Ldy moi dinh tOKe(s)
if ( chuaxet[t])then //Néu t ding la chua duyét
<Tham dinh t>; //Duyét dinh t
chuaxet[t] = False; //dinh t da duyét
Push(stack, s); //Pua s vao stack
Push(stack, t); //Pua t vao stack
break; //Chi &y mét dinh t
EndIf;
EndFor;
EndWhile;

Budc 3 (Tra lai két qua):
Return(<Tap dinh da duyét>);
End.

Ly thuyét db thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D6 Thi



ITI.1 Tim kiém theo chiéu sau - DFS
II1.1.4 PO phic tap cua thuat toan DFS(u)

< DO phuc tap thuat toan DFS(u) phu thudc vao
phudng phép biéu dién dd thi.

= Do phtre tap thuat toan la O(n2) trong trwong hop dé thi
biéu dién dwdi dang ma tran k&, v&in 1a sé dinh cta dd
thi.

= P06 phire tap thuét toan la O(n.m) trong tredng hop dd thi

biéu di&n dwéi dang danh sach canh, véi n 1a sé dinh cla
do thi, m la s6 canh cta do thi.

= DO phtre tap thuat toan la O(max(n, m)) trong trwdng hop
do thi biéu dién dwoi dang danh sach k&, vain la s6 dinh
clia do thi, m la s6 canh cla do thi.

Ly thuvét dd thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D Thi

III.1 Tim kiém theo chiéu sau - DFS _

II1.1.5 Ki€ém nghiém thuét toan - DFS

Vidu 3.1: Xét dé thi gbm 6 dinh nhu sau:

Bat déu DFS(1):
DS cacdinhkévéi1: 2,4, 5 1 2 3
Dinh da duyét: 1. >
= Chondinh 2: DFS(2)
= DS céac dinh kévéi2: 1, 3, 5
Dinh da duyét: 1, 2.
= Chondinh 3: DFS(3)
= DScécdinhkévsi3: 2,5, 6
Pinh da duyét: 1, 2, 3. 4 5 6
= Chondinh 5: DFS(5)
. DS céc dinh kévéi5: 1, 2, 4
Dinh da duyét: 1, 2, 3, 5.
= Chondinh 4: DFS(4)
= DScécdinhkévéi4: 1,5
Dinh da duyét: 1,2, 3, 5, 4.
= Quaylaixétcdcdinhkévéi5: 1,2,4(da duyét)
. Quaylaixétcécdinhké ve6i3:2,5 6

0
0
0
0

Chondinh 6: DFS(6) )
DS céc dinh ké véi 6: 3 (da duyét) =>Két qua dinh da duyét: 1,2, 3, 5, 4, 6.
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III.1 Tim kiém theo chiéu sau - DFS
II1.1.5 Kiém nghiém thuét toan - DFS

< Vidu 3.2: Xét db thi gbm 6 dinh nhu sau:

B&t dau DFS(1):

Pwa 1 vao Stack

L&y 1 ra x Iy, dua 5, 4, 2 vao Stack
LAy 2 ra x ly, dwa 5, 3 vao Stack
L4y 3rax ly, dwa 6, 5 vao Stack
L4y 5rax ly, dua 4 vao Stack

LAy 5 ra. Khong xt ly (vi da xc ly réi)
L4y 4 ra. Khong x ly
Lay 5 ra. Khong xt ly

Thr tw duyét:

L4y 4 ra x¥ ly. Khong dwa gi vao Stack
Lay 6 ra xt ly. Khong dwa gi vao Stack

2 3

Stack

III.1 Tim kiém theo chiéu sau - DFS
III.1.5 Ki€ém nghiém thudt toan - DFS

% Vi du 3.3: Ap dung DFS, h3y thé hién thi tu
duyét cac dinh trong d6 thi sau:

B N
T My T
/ \ / N F
Fof = | ED
| fvr—— A I !
[T N
I :j.-"'"— A
]/—-:_ - e ]

Pap 4an: 012349567810

v

: ik
If'-

3 e
[

L
)
r

Pap dan:tusv
Dinh x khéng dwoc duyét

Ly thuyét dd thi - Chuona lll: Cac Thuat Toan Tim Kiém Trén D6 Thi
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II1.2 Tim kiém theo chiéu rong - BF 3

oY
L

II1.2.1 Y tudng cua thuat toan

B1. Xuat phat tur 1 dinh cho truéc nao do.

B2. XU ly dinh nay va danh d&u dé khdng xcr'ly lan

sau.

< B3. bua tat ca cac dinh ké v&i né vao danh sach xu
ly va [an lugt xir ly cac dinh ké véi dinh dang xét

< B4. Quay lai B2 cho dén khi khéng con dinh trong
danh sach.

% D& kiém tra viéc duyét moi dinh dding mot [&n:

\/
0.0
K/
0‘0

= S dung mét mang chuaxet[] gbm n phan t& (n dinh).

= chuaxet[u]=1 (u chwa xét), chuaxet[u]=0 (u da xét).

Ly thuvét dd thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D Thi

III.2 Tim kiém theo chiéu rong - BFS$

£y
II1.2.2 Cai dat ma gia - BFS(u)
Begin
Budc 1(Khdi tao):
Queue = J; Push(Queue,u); chuaxet[u] = False;
Budc 2 (Lap):
while (Queue = @) do
s = Pop(Queue); <Tham dinh s>;
for each teKe(s) do
if ( chuaxet[t]) then
Push(Queue, t);
chuaxet[t] = False;
EndIf ;
EndFor ;
EndWhile ;
Budc 3 (Tra lai két qua):
Return(<Tap dinh dugcduyét>) ;
End.

Ly thuyét dd thi - Chuona lll: Cac Thuat Toan Tim Kiém Trén D6 Thi
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III.2 Tim kiém theo chiéu rong - BF /\

.-__,_r
1 £

II1.2.3 Do phic tap cua thuat toan BFS(u)

< DO phuc tap thuat toan BFS(u) phu thubc vao
phudng phép biéu dién dd thi.

= Do phirc tap thuat toan la O(n2) trong trwong hop dé thi
biéu dién dwdi dang ma tran k&, v&in 1a sé dinh cta dd
thi.

= P6 phire tap thuat toan la O(n.m) trong trwedng ho’p dd thi
biéu dién dwdi dang danh sach canh, véin la so dinh cla
do thi, m la s6 canh cta do thi.

= Do phire tap thuét toan Ia O(max(n, m)) trong tredng hop
do thi biéu dién dwoi dang danh sach k&, vain la s6 dinh
clia do thi, m la s6 canh cla do thi.

Ly thuvét dd thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D Thi

III.2 Tim kiém theo chiéu rong - BF

II1.2.4 Ki€ém nghiém thuat toan BES(u) 7
Vi du: 3.4: B4t dau BFS(1):

< Dbua 1 vao Queue

% Lay 1 rax ly, dua 2, 4, 5 vao Queue
< LAy 2ra x ly, dua 3, 5 vao Queue

< L3y 4 ra xr ly, dua 5 vao Queue 4
< Lay 5 ra xtr ly, dua 3 vao Queue

< Lay 3 ra xt ly. bua 6 vao Queue

% L3y 5 ra. Khéng xu' ly (vi da xa ly rbi)

< LAy 5 ra. Khéng xu ly

< LAy 3 ra. Khéng xu' ly

< Lay 6 ra xU ly. Khéng dua gi vao Queue

Queue

N A GO W O O OO

Thir tw duyét:

9/15/2015



III.2 Tim kiém theo chiéu rong - BF§

1_.

£

II1.2.4 Ki€ém nghiém thuat toan BFS(u)

% Vi du 3.5: Ap dung BFS, hdy thé hién th’ tu
duyét cac dinh trong do thi sau:

Pap an: 013924568107 Pap dan:tusv
Pinh x khong dwoc duyét

Ly thuvét dd thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D Thi

< Nhirng Ung dung cd ban cua thuat toan DFS va BFS
dugc dé cap bao gom:
= Duyét tét ca céc dinh cua db th.
= Duyét tét ca cac thanh phén lién théng cta dé thj.
= Tim duong di ter dinh s dén dinh t trén dé thi.
= Duyét céc dinh trutrén dé thj vé huong.
= Duyét céc dinh tru trén dé thj v huéng.
= Duyét cac canh céu trén db thj vo huéng.
= Dinh chiéu db thi vé huéng.
= Duyét céac dinh ré nhanh cua cép dinh s, t.
= X&c dinh tinh lién théng manh trén dé thj c6 hudéng.
= Xéc dinh tinh lién théng yéutrén dé thj c6 hudéng.
= Thuét toan tim kiém theo chiéu réng trén db thi.
= Xy dung cay khung cta db thi v huéng lién théng

Ly thuyét dd thi - Chuona lll: Cac Thuat Toan Tim Kiém Trén D6 Thi
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III.3 Tim dudng di, ki€m tra lién thogge

II1.3.1 Tim dudng di giira 2 dinh
< Bai toan
= Cho dd thi G=<V, E> (v& huéng hodc cé hwédng),
trong do V la tap dinh, E la tap car)h. Bai toan dat ra
la hay tim dwong di ttr dinh seV dén dinh teV'?
< Phuong phap
= B4t dau tir dinh s, Str dung DF S hodc BFS dé duyét
do thi.
« Néu teDFS(s) hodc teBFS(s) thi ta c6 thé két luan
co duong di toe s dén t trén do thi.
* Néu teDFS(s) hodc teBFS(s) thi ta c6 thé két ludn
khéng c6 dwong di tir s dén t trén do thi.
= Swrdung thém mang Truoc(] dé ghi nhéan duong di ter
sdén t

Ly thuvét dd thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D Thi

II1.3 Tim dudng di, kiém tra lién tho
II1.3.1 Tim duodng di giira 2 dinh
<+ Thuat toan DFS dé quy:

Thuat toan DFS (u): //u la dinh bat dau duyét
Begin
<Tham dinh u>; //Duyét dinh u
chuaxet[u] := FALSE; //Xac nhadn dinh u da duyét
for each v eke(u) do //L&y mbi dinh v eKe(u).
if (chuaxet[v]) then //Néu dinh v chua duyét
Truoc[u]l=v; Ghi nhan truoc[v] la u
DFS(v); //Duyét theo chiéu sau tu dinh v
EndIf;
EndFor;
End.

Ly thuyét dd thi - Chuona lll: Cac Thuat Toan Tim Kiém Trén D6 Thi

9/15/2015
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II1.3 Tim dudng di, kiém tra lién thoy, o

II1.3.1 Tim dudng di giira 2 dinh
< Thuat toan DFS (s) dung Stack:

Budc 2 (Lap):
while (stack=J) do
u = Pop(stack); //Loai dinh & dau ngan xép
for each v eKe(u)do //L8y méi dinh tOKe(s)
if ( chuaxet[v]) then //Néu t dung la chua duyét
chuaxet[v] = False; //dinh t d& duyét
Push(stack, u); //bua s vao stack
Push(stack, v); //Pua t vao stack
truoc[v] = u;//Ghi nhan truoc[v] la u
break; //Chi &y mét dinh t
EndIf;
EndFor;
EndWhile;

Ly thuyét dd thi - Chwong lll: Cac Thuat Toan Tim Kiém Trén Do Thi

II1.3 Tim dudng di, kiém tra lién thoy,

II1.3.1 Tim duodng di giira 2 dinh
< Thuat toan BFS(s):

4y
E

W]

Budc 1(Khdi tao):
Queue =J; Push(Queue,s); chuaxet[s] = False;
Budc 2 (Lap):
while (Queue =J) do
u = Pop(Queue);
for each veKe(u) do
if ( chuaxet[v]) then
Push(Queue, v);chuaxet[v]=False;
truoc[v]=u;//Ghi nhan truoc[v] la u
EndIf;
EndFor;
EndWhile ;
Budc 3 (Tra lai két qua) :
Return(<Tap dinh dugc duyét>) ;
End.

Ly thuyét db thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D6 Thi
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III.3 Tim dudng di, ki€m tra lién thogge

II1.3.1 Tim dudng di giira 2 dinh

Thuat toan Ghi-Nhan-Duong-Di (s, t) {
if ( truoc[t] ==0) {
<Khoéng c6 dudng di tir s dén t>;
by
else {
<Pua ra dinh t>; //bua ra trudc dinh t
u = truoc[t]; //u la dinh trudc khi dén dugc t
while (u #s) { //Lap néu u chua phai la s
<Pua ra dinh u>; //bua ra dinh u
u = truoc[u]; // Lan ngudc lai dinh truoc[u].
}
<bua ra dinh s>;

}

Ly thuvét dd thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D Thi

II1.3 Tim dudng di, kiém tra lién tho

II1.3.2 Tim cac thanh phan lién thong
< Bai toan
= Cho dd thi dd thi v& hwéng G=<V,E>, trong d6 V 1a
tap dinh, E Ié‘ tap canh. Bai toan dat ra la xac dinh
cac thanh phan lién thong cta G =<V,E>?
< Phuong phap
= D6 thi lién théng thi phép duyét theo thu tuc DFS(u)
hodc BFS(u) dwoc goi dén dung moét lan va khi
dé DFS(u)=V va BFS(u)=V.
= Néu do thj khong lién théng sb thanh phan lién
théng cua doé thi bang dung s6 lan goi t&i tha tuc
DFS() hodc BFS().
= St dung thém bién solt dé nghi nhdn thanh phén
lién théng.

Ly thuyét dd thi - Chuona lll: Cac Thuat Toan Tim Kiém Trén D6 Thi
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II1.3 Tim dudng di, kiém tra lién thoy,

II1.3.2 Tim cac thanh phan lién thong

Thuat toan Duyet-TPLT:

Begin
Budc 1(Khdi tao):
solt = 0; //Khdi tao sé thanh phén lién théng
Budc 2(Lap):
for ( u =1; usn; u++) do //lap trén tép dinh
if (chuaxet[u] ) then
solt = solt + 1; //Ghi nhdn s6 TPLT
<Ghi nhén cac dinh thuéc TPLT>;
BFS (u); //DFS(u);
endif;
endfor;
Budc 3(Tra lai két qua):
Return(solt);
end.

Ly thuvét dd thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D Thi

II1.4 Bai tap
1. Cho dé thi vé hudéng G nhu hinh vé sau.

I K

Ly thuyét dd thi - Chuona lll: Cac Thuat Toan Tim Kiém Trén D6 Thi
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I11.4 Bai tap

< Hay thuc hién:
a. Hinh a) Tim DFS(1)=?, DFS(5)=?, BFS(1) =?, BFS(5) =?, Tim
dudng di tir 1 dén 6 bang thuat toan DFS, BFS?

b. Hinh b) Tim DFS(A)=?, DFS(l)=?, BFS(A) =?, BFS(l) =?, Tim
dudng di tir A dén Z bang thuat toan DFS, BFS?

c. Hinh c) Tim DFS(a)=?, DFS(c)=?, BFS(a) =?, BFS(c) =7, Tim
dwong di tir ¢ dén h bang thuat toan DFS, BFS?

d. Hinh d) Tim DFS(B)=?, BFS(B) =?, BFS(c) =?, Tim dwdng di
tir Adén H bang thuat toan DFS, BFS?

Ly thuvét dd thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D Thi

III.4 Bai tap

2. Cho db thi c6 hwéng G nhw hinh vé sau.

1 z 3 b)
[ T e a)
| “',.
9 0-0-0 O
.

' SR ] 5 6
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"'._I l'.'=-.'I _{;d .-'IJI - i ] -+

._.t_.-- e 3.' C) a:'—_-_-g_-. Q d)
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A | - el
— o o

Ly thuyét dd thi - Chuona lll: Cac Thuat Toan Tim Kiém Trén D6 Thi
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I11.4 Bai tap

< Hay thuc hién:
a. Hinh a) Tim DFS(3)=?, DFS(7)=7?, BFS(3) =7, BFS(7) =7, Tim
dwdng di tr 1 dén 6 bang thuat toan DFS, BFS?
b. Hinh b) Tim DFS(1)=?, DFS(2)=?, BFS(1) =7, BFS(2) =7, Tim
dwong di tir 1 dén 6 bang thuat toan DFS, BFS?
c. Hinh c)Tim DFS’(a)=?‘, DFS(c)=?, BFS(a) =?, BFS(c) =7, Tim
dwdng di tir a dén i bang thuat toan DFS, BFS?
d. Hinh d) Tim DFS(B)=?, BFS(B) =?, Tim dwong ditir A dén G
bang thuat toan DFS, BFS?

Ly thuvét dd thi - Chwona lll: Cac Thuat Toan Tim Kiém Trén D Thi

III.4 Bai tap

3. Cho do thi vo hudng lién thong G =<V, E
nhu dudi day:
= Ke(1)={2, 3, 4}. Ke(2) ={1, 3, 4, 6}.
= Ke(3)={1,2,4,5}.Ked)={1,2,3,7}.
= Ke(5)=1{3,6,7, 8, 12}. Ke(6) = {2, 5, 7, 12}.
= Ke(7)=1{4,5, 6, 8. Ke(8) ={5, 7, 12}.
= Ke(9)={10, 11, 13}. Ke(10) = {9, 11, 12, 13}.
= Ke(11) ={9, 10, 13}. Ke(12) = {5, 6, 8, 10}.
= Ke(13) ={9, 10, 11}.
Hay thuc hién:
a)Tim BFS(1) =?  b) Tim BFS(5) =?
c) Tim DFS(1) =2  d) Tim DFS(5) =?
d) Tim dwdrng di tv 1 dén 13 bang thuét toan BFS?
e) Tim dwong di tr 1 den 13 bang thuat toan DFS?

Ly thuyét dd thi - Chuona lll: Cac Thuat Toan Tim Kiém Trén D6 Thi
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Thank You !
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