Cac phuang phap
duyét do thi

jDD(Eﬂélc phuong phap duyét doé thi

jDDD m Duyét theo chiéu siu (Depth-First Search)
Duyét theo chiéu rong (Breadth-First Search)
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Depth-First Search
(DFS)

|

hai niém

m DFS trén mot dd thi vo huéng ciing giéng nhu
kham pha mot mé cung véi mdt cudn chi va mot
thung son do dé danh dau, trdnh bi lac.

Ta bdt dau tir dinh s, budc dau cudn chi vao s va
dianh diu dinh nay la “da thim?”. Sau dé ta
danh diu s 1a dinh hién hanh u.

R
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hai niém

quw

m Bay gid, ta di theo canh (u, v) bat ky.

ﬁ%

Néu canh (u, v) din ching ta dé€n dinh “da
thiim ” v, ta quay trd vé u.

%q%.

m Né&u dinh v 1a dinh méi, ta di chuyén dé&n v va
khong quén lam cudn chi cia minh theo. Panh
dau dinh v 12 “da thim?”. Dit v thanh dinh hién
hanh va lap lai cac budc trudce.

S

Duong Anh Biic — Nhap mén CAu truc Di liéu va Giai thuat

Khai niém

m Cudi cung, ta c6 thé di d&€n mot di€m ma tai d6
tdt cd cdc canh ké vdi né déu din chiing ta d&n
céc dinh “da tham”. Khi d6, ta sé& quay lui bing
cédch cudn ngudc cudn chi va quay lai cho dén
khi trd lai mdt dinh ké v4i mot canh con chua
dudc kham ph4. Lai ti€p tuc qui trinh khdm pha
nhu trén.

Khi chiing ta tr§ vé s va khong con canh nao ké
v4i né chua bi khdm phd 1a lic DFS dung.

R
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‘huéat toan Depth-First Search

Algorithm DFS(V);
Input:Moat figenh v cula foa tho
Output:Moat cauch gaun nhadn cho cauc cainh fad
“Aodic khaum phau” hoaéc “backedge”
for (moii cainh e keavoui v) do
if cainh e chda nddic khaum phau then
Goii w lag fiaenh khauc cula e
if feenh w lag fisenh méui then
Gaun nhadn e lag “fiddic khaum phau”
Goii ieéd qui DFS(w)
else
Gaun nhadn e lag “backedge”

L
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uat toan Depth-First Search

Pinh méi
Dinh da thAm ee—

Canh da kham phdé

Pinh hién héanh

TR,
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ac dinh dinh ké trong DFS

m K&t qua ctiia DFS phu thudc vao cdch ta chon
dinh k€ ti€p.

Duong Anh Biic — Nhap mén CAu truc Di liéu va Giai thuat 9

jDDD Két qud cudi cung:
= Canh da tham

jDDl: === BackEdge

jDDD === Trd lqi fi

dinh "chét"
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|

ac dinh dinh ké trong DFS

g

m Néu ciing bit diu tir A nhung di theo trinh ty:

I e

tap cac canh da thim, backedge va cac diém dé
qui s& khdc trudc. (Hay tu 1am va ki€m ching).

P
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uat toan Depth-First Search

S

m By gio ta sé xét ting budc cia DFS qua vi du
trén:

B

v

e

Dudng Anh Buic — Nhap mén C&u tric DT liéu va Gidi thuat

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



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

gie
Thuat toan Depth-First Search

[ ~® = ©e &= oD
[E]- &>t
]~ &~
(- ®~@-0
[~ - e®r=i0
[-&-dr@eD ¢
E-&-o-0

Duong Anh Biic — Nhap mén Cau tric DU liéu va Giai thuat

" -
Thuat toan Depth-First Search

I e O R U CagOag®
[e]-®=0
[]-&-0

Dudng Anh Buic — Nhap mén C&u tric DT liéu va Gidi thuat

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



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

|

‘huéat toan Depth-First Search
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‘huat toan Depth-First Search
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huat toan Depth-First Search

Ménh dé: Goi G 1a mot dd thi vd huéng, trén

ta s& thuc hién thao tic DFS véi dinh bit

Phép duyét sé thim tit cd cdc dinh cung
thanh phan lién thong véi s.

Cac canh ¢6 nhan “da tham” s€ tai ra mot
ciy toi dai cia thanh phan lién thong chia
.
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‘huéat toan Depth-First Search

<

Ching minh:

O Khing dinh 1. 12 hi€n nhién vi DSF duyét qua
tat ca cac dinh k& v4i dinh hién hanh. (C6 thé
chitng minh hoan chinh hon bidng phén
chung).

OKhang dinh 2. ding do ta chi ddnh diu cic
canh di d€n mot dinh méi nén khong thé tao
ra chu trinh. Nhu vay DFS tao ra mdt cay.
Hon nita, DFS thim tit cd ciac dinh thudc
thanh phin lién thong nén ciy nay la ciy toi
dai.

Duong Anh Biic — Nhap mén CAu truc Di liéu va Giai thuat
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0 phuc tap thuat toan

Uqb

m Hiy nhd ring:

ODFS dugc goi ding 1 1an ng véi mdi dinh.

OOMJdi canh dudc xem xét ding 2 1an, mdi 1an
tr mot dinh ké véi nd

R
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0 phuc tap thuat toan

V@i ng dinh vd mg canh thudc thanh phén lién
thong chua s, mot phép DFS bat dau tai s s€
chay\V(’ii thdi gian O(~nS + mg ) néu:

0 P& thi duge bi€u dién bing CTDL dang danh sich
keé.

0 Pit nhian cho mdt dinh 12 “da thim” va ki€m tra
xem mdt dinh “da thim” chua tn chi phi
O(degree).

0 Biing cach dit nhian cho cdc dinh 1a “da thim”, ta
c6 thé xem xét mot cdch hé thong cdc canh ké véi
dinh hién hanh nén ta s€ khong xem xét mdt canh
qud 1 lan.

Sl L R
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Khai niém

m Ciing gi6bng nhu DFS, Breadth-First Search
(BFS) duyét qua toan by cdc dinh thudc mot
thanh phan lién thong clia dd thi va xdc dinh
dugc mot cAy tdi dai clia né véi mot sd thudc
tinh hitu ich:

P
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Khai niém

m Dinh xuat phdt s 8 mdc 0, vd cling nhu trong
DFS, dugc xem nhu mot diém mdc trong qué
trinh tim ki€m.

O luot thi nhat, cudn chi dugc md ra doc theo
chiéu dai mot canh, va tit cd cdc dinh ké véi
diém moc (cich diém mdc ding mot canh) déu
dudc tham.

Céc dinh nay dugc dat ¢ mic 1 (cdc canh tuong
ung cling vay)

O
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Khai niem

m O lugt thd hai, tt cd cdc dinh méi cdch méc 2
canh sé& dudc thim va duge diat & mic 2

m Qui trinh nay ti€p tuc cho dé&n khi tat cd cdc dinh
dudc tham (dudc gdn vao mot mic nao do).

m Nhin cia moi dinh v tudng @ng véi dudng di qua
it canh nh4t (ngdn nhat) tr s dén v.

S
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readth-First Search
BFS)

TG
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!

readth-First Search
BFS)

R
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readth-First Search
BFS)

!

TG

Dudng Anh Buic — Nhap mén C&u tric DT liéu va Gidi thuat 42

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

21


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

'huat toan Breadth-First Search

Algorithm BFS(V);
Input:Moét fizenh v cula foa tho
Output:Moat calch gaun nhadn cho cauc cainh fiad “fiddic khaum phau” hoaéc
“crossedge”
Kndi t@o hang dgi L, dé chia dinh s
i «0;
while L; # @ do
TgoL;,, = @
for mbidinh v ¢ L, do
if canh e k& v&i v then
Goi wla dinh khdc clia e
if dinh wld dinh mé&i then
Gd4an nhdn e la “dudc kham pha”
Chén w vdo L;,,
else
Gaun nhadn e lag “crossedge”

<1+ 1

P e
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Cac tinh chat clila BFS

quo

m Ménh dé: Goi G 1a mdt dd thi vo huéng trén d6

thuc hién phép duyét BFS bit dau tir dinh s. Ta

coO:

OPhép duyét sé& thim tAt cd cdc dinh clng
thanh phan lién thong véi s.

O0Cac canh ¢6 nhan “da tham?” s€ tai ra mdt
cAy tdi dai cia thanh phan lién thong chifa s
ma ta s€ goila cay BFS.

R
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C4ac tinh chat clla BFS

[0VSi mdi canh v tai mic i, dudng di trén cay
BFS T giita s va v qua i canh, va bt ky dudng
di ndo khdc trén G giita s va v dai t8i thi€u i
canh.

ONéu (u, v) 12 mdt canh khong nim trén cay
BFS, thi mic ciia u va v sai lIéch khdng qua 1.

S
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Cac tinh chat clila BFS

quo

Ménh dé: Goi G la mot dd thi vd huéng véi n
dinh va m canh. Mot phép duyét BES trén G ton
chi phi O(n + m). Ngoai ra, tOn tai cac thuét todn
O(n + m) dva trén nén tang BFS dé€ giai cdc bai
todn sau:

O Kié€m tra tinh lién thdng cla G.

[ Xé4c dinh cay t6i dai G.

0 Xdc dinh cdc thanh phin lién thong cla G.

OX4c dinh, v6i mdi canh v € G, s6 canh tdi

thi€u cin di to' s dén v.

R
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