6.14 TS5 7I2EITHIERAK
(Search Tree in a Graph)

o« J35TG=(V,E)IZEIHBEXRTILTIX L:
1. Q:={vy}for some v, inV,
2. while Q# ¢ do
1. pick up a vertex v from Q
2. process something at the vertex v;
3. put all unvisited vertices in N(v) into Q;
3. if some vertex u not processed, put u into Q
and go to step 2.

Step 2.3 TO unvisited vertices & Q MEZIZANDH ?
(The place in Q at step 2.3 is the key point)

6.14 7 3TIHEITH1FER
(Search Tree in a Graph)
s JZ7G=(V.E)IZBITBFERTILTVX L:
2.3 put all unvisited vertices in N(v) into Q;
o FEIBEEEFE (Depth first search; DFS)
- QOIEERIIZEFRZE(put them at top)
« @25 1EF (Breadth first search; BFS)
- QOIF#%IZEHRZEBE(put them at tail)

FIFO (First In First Out)

(TE A D“STf RS £ (< i L THE A (by some “score”))

BFS & DFS Mi(1)

SLALA

RSEH(DFS)  1EE%L(BFS)

BFS & DFS D #I(2) [FFTEze

POREAILS,

[Note] tie-break T.
FEIRORHITFED.
lexicographically BFS#&

BREMBEHR(DFS) WEEF(BFS)

BFS & DFS D I(3) | aarase

Ry

ESESH(DFS) 1EEKL(BFS)

RSBEIER - DFS(G)
(QueueZEFEH AL VELE)

DFS(G)
1. foreachv € Vdo
color(v) < WHITE; pred(v) < NULL,;
2. time <0
3. foreachv € Vdo
if color(v) = WHITE then DFS_visit(v)




DFS_visit(v)

DFS_visit(v)

ARy ZIhi=FZl
color(v) — GRAY (arrival time to v)

d(v) < time < time + 1 _
. Uzl v AN Er=,
for each u € Adj(v) do | (root [ENulDFE)
. u is visited from v.
if COlor(U) = WHITE (roots remain null)

then pred(u) < v

DFS_visit(V) rmavzsmiesa
color(v) — BLACK (departure time from v)

f(v) < time < time + 1

©O Nk whNE

RSETIRRRH

« 937G =(V, E) DESBHEIERG, = (V, Ey)

- REBEFROBEROI IV, —BMIZE-
T, HLlb.

= {(pred (v),v)

veV
A pred (v) = NULL

REBARRICIDERIR, BFESDT0HI

v

pred(v; )= NULL pred v,)=

d DfE

@

fDiE

<—

pred( ): pfed(V3)

?
Ly

RSBERRICIIERIEDOHE

7D EE (parenthesis theorem)

- TEH

552 G=(V,E) DFIBEBEZFERIZET,

FED2DODIEA U, v (U #Z V) 22T, KL

FOEBDIBI-E1DARKILT .

1. B [d(u), fu)] & [d(v), V)] I(FBRYERF=F
HEDESBLERZIZHT, U, v OELLM
M ADFRELGDZEIEALN.

2. BRE [d(u), f(u)] [ [d(v), fV)] [ERLcaEh, &
HFRIBEBEBFERRIZENT, uldv DFRELES.

3. 20
[Observation]
« d(u),d(v).fu).fV)IFFT X TE%ES
« d(u)<f(u), d(v)<f(v)

(a) (b) [Observation]

 d(u),d(v),f(u).f(v)[EFT X TRES
U SR

* d(u)<f(u), d(v)<f(v)
o —EMERSTLAL d(U) <dV) ERFET B
ZDEERD2ODIBELH S,
- (@) d(v) < f(u) DIHE
— (b) d(v) > f(u) DIHFE
@QDIBE:

o u HVETZ GRAY DEE, v BSHDH 0T,

o LIzhoT, SOEEVIEuDFRTHS,

o IS, VAR DI OTHS, ZTNICHEETHERLNTART
BRIN, &REIZ v H black [2Eh 3. D&, (Lo
BRIZTES UIZRY, u M black [2&hd. £oT, D&
ZXM [d(v), f(v)] 1 [d(u), f(u)] ISELICEENS.
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[Observation]
o d(u),d(v),f(u),f(v)[EFFT R TEGS
« d(u)<f(u), d(v)<f(v)

\\\\1\\\ EEEE

o —REMERSIELL d(u) <d(v) ERET S,
CDEERD2ODBENHS,
— (@) d(v) < f(u) DIHFE
— (b) d(v) > f(u) DIBE
b)DIFE:
* d(u)<f(u)<d(v)&Y. R [d(u), f(u)] & [d(v), f(v)] (X
BRYERGL,

* £2T, u kv OLWThMH GRAY DEEIZfIA M
ROMBHIEFALY,

o LIzhoTELLDTERBMA DFREIEDELY,
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%

+ %6.14.1
-4957G=(V,E) DFSEBEIFRFIZHIT,
TEEVATES UDFETHIDIL,
d(u) < d(v) < f(v) <f(u)
DEE, MOTDEZIZRD.

E ¥ (White-path theorem)

EiF
557 G=(V,E) DRIBEFRFZESNCT B
AVATEHA UDFRHRTHAIDIEL, uNEDMH5
Ni=&E(Z, WHITE DIEADHF DRI
FoT, ubBVICELRETERESTHY ., MDOF
DEEIZRB.

557 G = (V, E) DRSBERRABIT,
— TR vATESR u DFRTHELESIE, u b
EIE Eﬂ ROUBAILR WHITE DREDH S
BAHEBIEST, u b v ICEETES.

« —>M:LEA
wE, TORSERERAKNIZE TS uLvERS
BEREIOEEDERET S,

FTHEWIEUDFRTHD. &oT, R&KY, d(u)
< d(w)<f(w)<f(u) THBDT, d(u) DEFHATIE,
w X WHITE TH 5.

957G = (V,E) DRSBERRFICHNT,
u MNEDIFENFzEEIC, WHITE DTESRDH
= E MEEBRIIZEST, u hbd v TEETES
EIE ﬂ 5E THS v FTES u DFHETHS.
RO

« —MELH
- RIBEEZRERIZEWNVT, BERVAERA UDF
BREGDIENERET .
- — M ERSIELL, TORKIZHETHMMDT
RTOERIE, U DFHRTHIERETES.
-w %, w=pred(v) Z#H-dTERETS.
—w=UlEREIZFET D, Lo Tw#U,

557G = (V, E) DRSBERFRI-BLC,

uBRDFSNfEEIS, WHITE OTERDH
EIE Eﬂ @\@\@\@ PSLHEBIZEST, u b v EETES
A 55, EA v IREA U OFRTHE.

— % &Y, d(u)<dw)<f(w) < f(u) TH%. 2T, v
MNEOMNBDIE, u RO T, wht
black IZZN5RTE%S.

— &2 T d(u)<d(v)<f(w)<f(u).

—AvADFEELY, [dV), fV)] Z, [dU), fu)] 125
BICEFENDILITHDS. LHoTHRKY, R/ vV IE
U DFBRTRIThIEESIRN.




HFITFERE(Exercise)

|AY 57 L TRSBRIFEREITS.
CDLEE FERRIZEERGLD
e={uVHIHL T uVvIFEERET
SRIFROBERICHDIEETE,

Perform the DFS on a undirected
graph. Let e={u,v} be an edge not
on the DFS tree. Then, prove that
u and v are ancestor-descendant
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Information

10A298 (AIER) [TFRET R
BSRA(£11:00~12:30 (305 A EEHILT= AZH L)
EEEIF1I0A25B DIRENET
FERR, AHIFHBABL L

Mid-term exam will be on October 29th, Mon.
Time: 11:00-12:30 (You cannot take it after 11:30)
About: up to October 25th
Texts and other materials are not allowed to bring

Memo:

s LIR—2)ZE 4R,

o LAR—R1),Q) D BELE,

A TART I —IFEEICTHMR KR,




