TIM KIEM TREN PO THI



NOi dung

Thuat toan tim kiém theo chiéu sau trén do thi.
Thuat toan tim kiém theo chiéu rdong trén do thi.
U’ng dung cua thuat toan tim kiém theo chiéu sau.
U’ng dung cla thuat toan tim kiém theo chiéu rong.



Thuét toan tim kiém theo chiéu
sau (Depth First Search)
DFS



Tu twong

« Trong qua trinh tim kiém, wu tién “chiéu sau” hon “chiéu
rong”
— Di xudng sau nhat cé thé trwdc khi quay lai
. Bat dau tai mét dinh vO nao dé, chon mét dinh u bat ky
ké véi v0 va lay nod 1am dinh duyét tiép theo.
— Céch duyét tiep theo dwgc thie hién twong tw nhw doi véi dinh
v0 v&i dinh bat dau la u.
 Pé kiém tra viéc duy@t méi dinh dang mét 1an, ching ta
s dung mot mang chuaxet[] gém n phan ti (twong ng
v&i n dinh):
— Néu dinh tht u da dwoc duyét, phan tir twong (rng trong mang
chuaxet[u] c6 gia tri FALSE.

— Nguwoc lai, néu dinh chwa dwoc duyét, phan ti twong &rng trong
mang co gia tri TRUE.



Biéu dién thuat toan DFS

« DFS(u) c6 thé dwoc mé ta bang thu tuc dé qui nhw 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 mbi dinh v e Ke(u).
If (chuaxet[v]) then //Néu dinh v chwa duyét
DFS(v); //Duyét theo chiéu séu bét ttr dinh v
EndlIf;
EndFor;
End.



Thuat toan DFS(u) dung ngan Xép
(khu dé qui)

Thuit toan DFS(u):
Begin
Bude 1 (Khai tao):
stack = & //Khoi tao stack la &7
Push(stack, u): //Duwa dinh u vao ngdn xép
<Tham dinh u=; //Duyer dinh u
chuaxet[u] = False: //Xac nhdgn dinh « dd duyér
Budée 2 (Lap) :
while ( stack # & ) do
s= Pop(stack): //Logi dinh o diu ngan xép
for each te Ke(s)do //L .:3':1.,-‘ moi dinh teKe(s)
if ( chuaxet[t] ) then /INéu t duing la cha duyeér
<Tham dinh t=; // Duvér dinh ¢
chuaxet[t] = False: // Xdc nhdn dinh ¢ dd duyét
Pushistack, s)://Pwa s vao stack
Pushistack. t): //Dwa t vao stack
break: HChi fci:_v mot dinh t
EndlIf;
EndFor:
EndWhile:
Bwée 3 (Tra lai két qua):
Return(<Tép dinh da duyét>);
End.



PO phice tap thuat toan DFS

* PO phwre tap thuat toan DFS(u) phu thudc vao
phwong phap bieu dién do thi

— Do phire tap thuat toan la O(n?) trong trwong hop do
thi biéu dién duwdi dang ma tran ke, véi n la so dinh
cua do thi.

- Do phl}q tap thuat toan la O(n.m) trong trwedng hop
d(f) thi biéu dién dwoi dang danh sach ganh, voin la
sO dinh cua do thi, m Ia s6 canh cua do thi.

— DO phtre tap thuat toan Ia O(max(n, m)) trong trwong
hqp do thi biéy dién du(’)’i,dang danh s‘éch ké, voi n |a
sO dinh cua do thi, m Ia s6 canh cua do thi.



Kiém nghiém thuat toan DFS (1/3)

* Vidu 1: Cho do thi gom 13 dinh nhw hinh vé.
Hay kiem nghiém thuat toan DFS(1).
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Kiém nghiém thuat toan DFS (2/3)

Dinh bit dau Ciac dinh da duyét: Ciac dinh chua duyét
duvyét chuaxet|u|=False chuaxet|u|=1rue

DFS(1) 1 2.3,4,5,6,7,.8,9,10,11, 12,13
DFS§(2) 1,2 3,4,5,6,7,8,9,10,11,12,13
DFS(4) 1,2, 4 3,5,6,7,8,9.10,11,12, 13
DFS(3) 1,24, 3 5.6,7,8,9 10,11,12,13
DFS(6) 1,243, 6 5.7,8,9,10,11,12,13
DFS(7) 1,24.3,.6,7 5, 8,9.10,11,12,13
DFS(8) 1,2.4.3,6,7.8 5.9,10,11,12,13
DFS(10) 1,2.4.3,6,7.8.10 5.9 11,12,13
DFS(5) 1,2.4.3,6,7.8,10,5 9, 11,12, 13
DFS(9) 1,2.4.3,6,7.8,10,5,9 11,12, 13
DFS(13) 1,2.4.3,6,7,8,10,59.13 11,12
DFS(11) 1,2.4.3,6,7.8,10,5,9,13,11 12
DFS(11) 1,24,3,6,7,8,10,59,13,11,12 i

Keét qua duyét: 1,2,4,3,6,7,8,10,5,9,13,11,12



Kiém nghiém thuat toan DFS (3/3)

Trang thii ngin xép Danh sich dinh dwg'c duyét

T 0o NoU e W~

g Yy S Y
AN I N A

1 1

1,2 1,2

1,2, 4 1,2, 4

1,2, 4,3 1,2,4,3

1,2, 4 1,2,4,3

1,2,4,6 1,2,4,3,6

1,2,4,6,7 1,2,4,3,6,7

1,2,4,6 1,2,4,3,6,7

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

Lan lugt bo cac dinh ra khoi ngan xép
Két qua duyét: 1, 2, 4, 3,6, 7, 8, 10,5, 9, 13, 11, 12
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Vidu?2

« Cho d6 thj gébm 13
dinh dwoc biéu dién
dwdi dang ma tran ké
nhw hinh bén phai.
Hay cho biét két qua
thwe hién thuat toan
trong DFS bat dau tai
dinh u=1? Chi ré trang
thai clia ngan xép va
tap dinh dwoc duyét
theo méi buwéc thue
hién cua thuat toan?

()

()
(0
()
()
()
()
()
(0
()

(0

()

()
()
()
()
()
(0
()

0
0
0

0
0
0
0
0
0

()
()

()
()

[
[
i

i

i

i
i

i
(0
(0
(0
i

i

i
i
i

(0

(0
(0
i
0

i

()
(0
(0
(0

(0
()
()
()
()

()

()
(0
(0
(0
()
(0
()
()
()

(0

()
(0
(0
(0
()
(0
()
()

()

(1
0
0
0
0
0
0
0

0
0

()
()
()
()

[

[

i

i
i

i
i
i
i
(0
i
(0
(0

0
i




<
Q.
C

N
)
0>

m nghiém thuat toan DFS(1)
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Trang thai stack Cac dinh duoc duyét
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Két qua duyét DFS(1)=1{1,2,3,4,7,5,6,12,8,10,9, 11, 13}.



Cai1 dat thuat toan

Ham Init(): doc di¥ liéu theo khuén dang tw file dothi.in va thiét

lap mang chuaxet[u] =True (u=1, 2,..,n).

Ham DFS_Dequi: Cai dat thuat toan DFS(u) bang dé qui.

Ham DFS_Stack: Cai dat thuat toan DFS(u) dwa vao stack.
dothi.in

L=

[ Sl e N I e N W N A O S B
[ Sl e S e N S Y e W N A T A B

| S e T e S T T e O S O
Co = = = O O O O D O

L T T S e T S e B R A Y S
L T T T S e T e T R T A T

Cox Co3 Cox Co Cox O = = = |
Co O O O o = = o o
L T T T e T S - T e A T A B S
[ I S I e S e e

DFS(3)=3,1, 2,4,5,8,9, 7,6, 10,

aaaaaaaaa

Xem code minh hoa



Thuat todn tim kiém theo chiéu
rong (Breadth First Search)



Tu tuong

Trong qua trinh tim kiém, wu tién “chiéu rong” hon “chiéu
sau’

Tim kiém xung quanh trudc khi di xudng sau hon

pinh dwoc nap vao hang doi dau tién 1a u

— CAac dinh ké v&i u la (v1,v2, ..., vk) dwoc nap vao hang doi néu
nhw n6 chwa dwoc xét dén.

Qua trinh duyét tiép theo dwoc bat dau tir cac dinh con
co mat trong hang doii.

Thuét toan dirng khi hang doi réng.



Thuat toan BFS

Thuit toan BFS(u):
Budce 1({Khoi tao):
Queue = & Push(Queue,u); chuaxet[u] = False:
Budce 2 (Lap):
while (Queue # & ) do
s = Pop(Queue): <Thim dinh s=;
for each teKe(s) do
if ( chuaxet[t] ) then

Push({Queue, t): chuaxet[t] = False:

EndlIf;
EndFor ;
EndWhile ;
Bude 3 (Tra lai ket qua) :
Return(<Tap dinh dugc duyet=) ;
End.
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PO phtrc tap thuat toan BFS

* D6 phuc tap thuat toan BFS(u) phu thudc vao
phwong phap bieu dién do thi

— D06 phirc tap thuat toan 1a O(n?) trong trwdng hop do
thi bié‘u dién dwdi dang ma tran ké, véi n 1a so dinh
cua do thi.

- Do phqu tap thuat toan la O(n.m) trong trwedng hop
d(f) thi biéu dién dwoi dang danh sach 9anh, voin la
sO dinh cua do thi, m Ia s6 canh cua do thi.

— DO phtre tap thuat toan Ia O(max(n, m)) trong trwong
hqp do thi biéy dién du(’)’i,dang danh s‘éch ké, voi n |a
sO dinh cua do thi, m Ia s6 canh cua do thi.



Kiém nghiém thuat todn BFS (1/2)

* Vidu 3. Cho db thi
gom 13 dinh dworc
biéu dién dwdi dang
ma tran ké nhw hinh
bén phai. Hay cho biét
két qua thwe hién thuat
todn BFS bat dau tai
dinh u=1? Chi ré trang
thai cua hang doi va
tap dinh dwoc duyét
theo méi buwéc thue
hién cua thuat toan?
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4 4,6,5
5 6,5,7
6 5,7, 12
7 7,12, 8
8 12, 8

9 8, 10
10 10

11 9,11,13
12 11, 13
13 13

14 0

Két qua duyet: 1, 2, 3, 4, 6,
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iém nghiém thuat toan BFS (2/2)
STT | Trang thii hang dgi | _ Danh sich din duye duyét
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Lwu y

« V&i do thi vo hwdng
— Néu DFS(u) = V hodc BFS(u) = V, ta c6 thé két
luan do thi lién thong
« V/&i d6 thi cd hudng
— Néu DFS(u) = V hodc BFS(u) = V, ta co thé ket
luan do thi lien thong yéu



Cai dit thuat toan

« Ham Init(): doc di liéu theo khudn dang tt file dothi.in va thiét
lap mang chuaxet[u] =True (u=1, 2,..,n).

- Ham BFS_Dequi: Cai dat thuat toan BFS(u) bang hang doi.

dothi.in

——
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Xem code minh hoa



Ung dung cla thuat todn DFS va
BEFS



Vai imng dung co ban cua DFS va BFS

Duyét tat ca cac dinh cla do thi.

Duyét tat ca cac thanh phan lién théng cua do thi.
Tim dwdng di tr dinh s dén dinh t trén do thi.

Duyét cac dinh tru trén dd thi vé hwong.

Duyét cac dinh tru trén dd thi vé hwong.

Duyét cac canh cau trén do thi vé hwéng.

Dinh chidu dd thi vo huéng.

Duyét cac dinh ré nhanh cua cap dinh s, t.

Xéc dinh tinh lién théng manh trén dé thi c6 hwéng.
Xac dinh tinh lién thédng yéu trén dd thi cé huwéng.
Thuat toan tim kiém theo chiéu rong trén db thi.
Xay dwng cay khung ctia dé thj vé hwéng lién thdng. ..



Xac dinh thanh phan lién thong cua do thi

e Phat biéu bai todn:

— Cho do thi d6 thj v huwéng G=<V,E>, trong do V la
tap dinh, E la tap canh. Xac dinh cac thanh phan lién
théng cua G =<V,E>?

 Thuat toan:

Thuit toan Duyet-TPLT:

end.

Buoc 1 (Khoi tao):
solt=0; //Khai tao s6 thanh phan lién théng ban dau 1a 0
Bude 2 (Lap):
for (u=I:; usn:u++) do /ldp trén tap dinh
if (chuaxet[u] ) then
solt = solt + 1; //Ghi nhén sé thanh phan lién théng
<(hi nhan cac dinh thuoe TPLT=:
BFS (u): /DFS(u):
endif;
endfor:
Bude 3(Tralai két qua):
Return(solt);



hiém thuat toan

° I\’

Kiem ng

Y
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* Cho d6 thi dwoc biéu dién dwdi dang ma tran ké:
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— Thanh phan lién thong 1: BFS(1) ={1, 3,5, 7, 9, 11, 13}.
— Thanh phan lién théong 2: BFS(2) = {2, 4, 6, 8, 10, 12}.

e KE&t qua:
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Cai dit thuat toan

« Ham Init(): Poc di¥ liéu theo khuén dang va khéi dau mang
chuaxet[u] = True (1<i<n).

« Ham BFS (u), DFS(u) : Hai thuat toan duyét theo chiéu
rong va duyét theo chiéu sau dwoc st dung dé xac dinh cac
thanh phan lién théng.

Xem code minh hoa



Tim duong di gitta cac dinh trén do thi

* Phat biéu bai toan
— Cho dd thi G =<V, E> (v6 hwéng hodc cd hwéng), trong do V 1a

tap
* M0 t3

dinh, E 1a tap canh. Tim dwdng di t&r dinh seV dén dinh teV?
thuat toan

— Né&u t € DFS(s) hodc t € BFS(s) thi ta c6 thé két luan cé dudng di
tr s dén t trén do thi, nguwoc lai sé knong cé dwong di
— Dé ghi nhan dwdng di ta st dung mang truoc[] gém n n phan ti

(n=

V)

Kh&i tao ban dau truoc[u]=0 v&i moi u.

« M®i khi dwa v € Ke(u) vao ngan xép (néu sr dung DFS) hodc hang doi (néu

str dung BFS) ta ghi nhan truoc[v]=u.

« Néu DFS va BFS khong duyét dwoc dén dinh t, khi d6 truoc[t]=0 thi ta két luan

khéng cé duwong di tr s dén t.



Tim duong di gitta cac dinh trén do thi
DUng DFS

Thuat toan DFS(s):
Begin
Bude 1 (Khoi tao):
stack = &; //Khai tgo stack la &
Push(stack, s): //Duwa dinh 5 vao ngdn xe{n
chuaxet[s] = False; //Xdc nhan dinh u da duyeét
Bude 2 (Lip):
while ( stack = & ) do
u= Pop(stack); //Loai dinh & ddu ngdn xép
for each ve Ke(u)do //L ci:v moi dink u eKe(v)
if ( chuaxet[v] ) then //Néu v dung la chua duyét
chuaxet[v] = False: // Xde nhan dinh v da duyeér
Push(stack, u)://Bwa u vao stack
Push(stack, v): //Dua v vao stack
truoc|v| = u; /Ghi nhdn truocfv] la u
break; //Chi ldy mét dinh 1
Endlf;
EndFor:;
EndWhile;
Bude 3 (T'ra lai két qua):
Return(<Tap dinh da duyét=);
End.
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Tim duong di gitta cac dinh trén do thi
DUng BFS

Thuit toan BFS(s):
Bwoce 1(Khoi tao):
Queue = &J: Pushi{Queue,s): chuaxet[s] = False:
Bwoce 2 (Lap):
while (Queue = & ) do
u= Pop{Queue);
for each ve Ke(u) do
if ( chuaxet[v] ) then
Push({Queue, v):chuaxet[v]=False:truoc[v]=u:
EndlIf;
EndFor ;
EndWhile :
Bude 3 (Tra lai két qua) :
Return(<Tgdp dinh dwge duyét=) ;
End.
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Tim duong di gitta cac dinh trén do thi
Ghi nhan duong di

Thuat toan Ghi-Nhan-Duong-Di (s, t) {
if ( truoc[t]==10) {

<Khéng co duong di tir s dén t=;

]
b

else {
<Phra ra dinh t=; //Dua ra truoc dinh t
u=truoclt]: Vu la dinh truoc Khi dén dicoc t
while (u # s ) { //Lap néu u chua phai la s
<Pura ra dinh u>; //Dua ra dinh u
u=truoc[u]; // Lan nguge lai dinh truocu].

I
V

<fhra ra not dinh s>:
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hiém thuat toan
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iém nghiém thuat toan DFS(1)

Trang thai stack Truoc|s|=?

1 0

2 1, 2 truoc[2] =1

3 1.2.3 truoc[3]=2

4 1,2,3, 4 truoc[4] =3

5 1,2,3,4,7 truoc[7] =4
1,2,3,.4,7.5 truoc[5] =7
1,2,3.4,7.5,6 truoc[6] =5
1.2.3.4,7.5.6.12 truoc[12] =6
1,2.3,4,7.5,6,12, 8 truoc[8] =12
1.2.3.4,7.5.6,12, 10 truoc[10] =12
1,2,3.4,7.5,6,12,10,9 truoc[9] =10
1,2,3,4,7,5,6,12,10,9,11 truocf11]=9
1,2,3,4,7,5,6,12,10,9,11,13 truoc[13] =11
(Z

Két qua dwirng di tir dinh 1| dén dinh 13: /3->7/-9-10-12-6-5-7-4-3-2-1.




r_D;

Kiém nghiém thuat toan BFS(1)

ST'1 Trang th:ii Queue lr1|m:|i|—"
] ] truoc|1]=(
2 2, 3,4 truoc[21]=1 num["u] 1: truoc[4]=1:
3 3.4.6 truoc[6]=
14 4, 6.5 truoc[5]=3
5 6, 5,7 truoc[7]=4
6 5.7.12 truoc/12]=6
7 7,12, 8 truoc[8]=12
8 12, 8
9 8, 10 truoc[10]=12
10 10
11 9,11, 13 truoc[9]=10: truoc[11]=10; truoc[13]=10;
12 11,13
13 13
14 %
Két qua duong di: 13-10-12-6-2-1.
° Lwuy:

— DBuong di tir dinh s dén dinh t theo thuat toan BFS di qua it nhat
cac canh cua doé thi (c6 dé dai nhé nhat).



Cai dit thuat toan

e Xem code minh hoa



Tinh lién thong manh trén do thi c6 hudng

* Phat biéu bai toan:
— D0 thi c6 hwéng G=<V,E> lién théng manh néu gitra hai dinh bat
Ky cia n6 déu ton tai dwdng di.
— Cho trwdc dd thi cé6 hwong G = <V,E>. Kiém tra xem G ¢6 lién
thédng manh hay khéng?

 Thuat toan:

Boolean Strong-Connective ( G =<V, E>) {

Relnit(): //FueV: chuaxet[u] = True:

for eachueV do |{ f_.::?:u-‘ maoi dinh thuée V
if (DFS(uw)=V ) then Néu DES(u) 2V hode BFSiu) 2V

return( False); Dé thi khong lién thong manh

endif;
Relnit()://Khot tgo lgi cac mang chuaxet[]

endfor;

returni True): Dé thi lien thong manh
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Kiém ng

« Xac dinh do
thi cé hudng
G =<V,E>
dwoc biéu
dién duwoi
dang ma tran
ké bén cé lién
thong manh
hay khong?

hiém thuat toan
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é?

m ngh

e N

Iem

ol\’

thuat toan kiém

thong manh

tra tinh lién

Dinh ueV

DFS(u)=2/BFS(u)=?

DES(u) =V?
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Cai dit thuat toan

Thu tuc Read-Data(): Poc ma tran ké biéu dién do thi
trong file dothi.in.

Thu tuc Relnit(): Khai tao lai gia tri cho mang chuaxet].
Thu tuc DFS(u): Thuat toan DFS bat dau tai dinh u.
Thu tuc BFS(u): Thuat toan BFS bat dau tai dinh u.

Ham Strong-Conective(): Kiém tra tinh lién thdng manh
cua do thi.

Xem code minh hoa



Duye¢t cac dinh tru

e Phat biéu bai toan
— Cho do thi vé hwéng lién théng G =<V, E>. Dinh ueV dwoc goi tru
néu loai bé dinh u cuing véi cac canh ndi v&i u lam tang thanh
phan lién théng cua do thi.
— Cho db thi vé hwdng lién thong G =<V, E>, tim cac dinh tru cla G?
e MO ta thuat toan
— Trong DFS() hodc BFS(), thiét 1ap gia tri chuaxet[u] = False.

— Qué trinh duyét sé dwoc thwe hién tai mét dinh bat ky vsu.
« Néu DFS(v) = V\{u} hodc BFS(v) = V\{u}:

— D6 thi m&i nhan dwoc ciing chi ¢é 1 thanh phan lién théng
— Kétluan v khéng la tru.
* Né&u DFS(v) = V\{u} hoac BFS(v) = V\{u}:

— Khidd v chinh Ia try vi s thanh phan lién théng cta dd thi da tang Ién.



Thuat toan duyét cac dinh tru cua do thi

Thuit toan Duyet-Tru( G=<V,E>) {
Relnit(): //YueV: chuaxetfu] = True:
foreach veVdo {//L cfEL-‘ moi dinh u tdp dinh V
chuaxet[v] = False; //Cam DFS hodc BFS duyét vao dinh v
if (DFS(u) = V'{v} ) then //Duyét DFS hodac BFS tai dinh usv
<(Ghi nhén v la tru>;
endif ;
Relnit()://Khaoi tgo lai cdc mang chuaxet/]
endfor;
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Kiém ng

« Xac dinh dob thi
vO hwong
G=<V,E>
dwoc biéu
dién dwoi
dang ma tran
ké bén co
nhirng dinh tru
nao?

hiém thuat toan
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Kiém nghiém thuat toan duyét cac dinh tru
cua do thi
Dinh veV UDFS(H}=‘.'.’f'f'lil*'5(u}'=‘.? U#YV. DES(u) #V'wv?
leV | DFS(2)=2,3.4,5.6,7.8.9,10,11,12, 13 No

2e DFS(1)=1,3,4,5,6,7.8,9,10, 11,12, 13 No
e DFS(1)=1,2.4 Yes
de DFS(1)=1.2.3,5.6,7.8,9,10, 11,12, 13 No

Yes
. 7.8,9,10,11,12,13 No
9, 8, 10,11,12,13 No
L10,11,12, 13 No

DFS(1)=1,
DFS(1)=1,
DFS(1)=1,
DFS(1)=1,
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10eV | DFS(1)=1,
11eV DFS(1)=1,
12eV | DFS§(1) =1,
13eV | DFS(1) =1,
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Cai dit thuat toan

Thu tuc Read-Data(): Poc ma tran ké biéu dién do thi
trong file dothi.in.

Thu tuc Relnit(): Khai tao lai gia tri cho mang chuaxet].
Thu tuc DFS(u): Thuat toan DFS bat dau tai dinh u.
Thu tuc BFS(u): Thuat toan BFS bat dau tai dinh u.

Xem code minh hoa



Duyét cac canh cau

e Phat biéu bai toan
— Cho dd thj vé hwong G =<V,E>. Canh e<E dwoc goi 13 cau néu
loai bo e lam tang thanh phan lién théng cua do thi.
— Cho trwde do thj vé hwdng lién théng G = <V,E>, tim tat ca cac
canh cau cua do thi.
e MO ta thuat toan

— DGivéi do thi dwoe biéu dién dwdi dang ma tran ké:
« Loai bd canh e=(u,v)eE ra khéi dé thij ta thwe hién bang cach cho cac phan
ter A[u][v]=0 va A[v][u]=0.
— Ddi voi d6 thi dwoc biéu dién dwdi dang danh sach ké:
« Danh sach ké cua dinh u ta bat di dinh v, Ke(u) = Ke(u)\{v}
- Danh sach ké cua dinh v ta bét di dinh u, Ke(v) = Ke(v)\{u}.



Thuat toan duy¢€t cac canh cau cua
do thi

Thuat toan Duyet-Cau ( G =<V, E=>) {
Relnit(): //YueV: chuaxetfu] = True:
for each ecE do {.’.’L.::?i'.: maoi canh thude do thi
E=E\{el://Loai bo canh e ra khoi do thi
it (DFS(1) =V ) then /INéu tdng thanh pf:rcf;f:r lién thong cla do thi
<Ghi nhén e 13 cau>:
endif :
E=E_de} : /Hoan tra lai canh e
Relnit()://Khot tgo lgi cdc mang chuaxet|]
endfor:
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Kiém ng

« Xac dinh dob thi
vO hwong
G=<V,E> duwoc
biéu dién dudi
dang ma tran ké
bén co nhirng
canh cau nao?

hiém thuat toan
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Kiém nghi¢m thuat toan duy¢t cac canh cau

ctia do thi

Canh egE
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Két luan: canh (3,5), (9,10) la cau
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Cai dit thuat toan

Thu tuc Read-Data(): Poc ma tran ké biéu dién do thi
trong file dothi.in.

Thu tuc Relnit(): Khai tao lai gia tri cho mang chuaxet].
Thu tuc DFS(u): Thuat toan DFS bat dau tai dinh u.
Thu tuc BFS(u): Thuat toan BFS bat dau tai dinh u.

Xem code minh hoa



Duy¢t cac thanh phan lién thong manh cua
do thi
« Mbi thanh phan lién théng manh cla do thi la mot d§ thi
con cua G ma gilra hai dinh bat ky cua dé thi con déu cé
duwong di.

« Bai toan:
— Liét ké tat ca cac thanh phan lién théng manh cla dé thi co
hwdong G=<V.E>.

7.6

pgs 481@

2.4
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Bai toan dinh chiéu dé thi (1/2)

* Dinh nghia
— Phép dinh chiéu do thi v6 hwong lién thong la phép bién doi do
thi vO hudng lién thong thanh do thi co huwdng lién thGng manh.
— D0 thi vo hwéng G =<V,E> ¢ thé dich chuyén dwoc thanh do thi
co hwong lien thong manh bang cach dinh chieu moi canh Vo
hwdng thanh moét cung c6 huwdng dwoc goi la doé thi dinh chiéu
duworc.

2) 5 (2) 5
<
3 (4 3 4




Bai toan dinh chiéu dé thi (2/2)

. Dinh ly
- b6 thi v6 hwong lién thong G =<V, E> dinh chiéu duwoc khi va chi
khi tat ca cac canh ecE cua G déu khdng phai la cau.
 Bai toan.
— Cho dd thj vé hwéng lién thong G = <V,E>. Hay dinh chiéu dé thi
G sao cho ta cé thé nhan dwoc do thi co hwéng vai it nhat thanh
phan lién théng manh.
« M6t s6 van dé can quan tam
— Chrng minh mét dd thj vé hwdng 1a dinh chiéu duoc.

— Viét chwong trinh kiém tra mét dé thi vo huwédng co dinh chiéu
dwoc hay khéng?

— Chi ra mét phép dinh chiéu trén mot doé thi vé huéng.



Bai tap

e Lam cac bai tdp tr 1 — 10 trong Bai giang Toan
roi rac 2.



