6.14 TS5 DI2HBITHIEENK
(Search Tree Iin a Graph)

o J3TG=(V,BE)IZBITAERTILIX L:
1. Q:={vy} for some v, In V;
2. while Q# ¢ do
1. pick up a vertex v from Q

2. process 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 T® unvisited vertices # Q DEZIZANDH ?
(The place in Q at step 2.3 is the key point)




6.14 TS5 DI2HBITHIEENK
(Search Tree Iin a Graph)

o UZT7G=(V,BE)IZHETAHIERTILIUX L:

2.3 put all unvisited vertices in N(v) into Q;

o FESMEBLIEZ (Depth first search; DFS)
— QMISLEE IICEFRZE(put them at top)

FILO (First In Last Out)

o NE{ETIRZE(Breadt

N first search; BFS)

— QDI &R IICEFRZEL(put them at tail)

FIFO (First In First Out)

(TR D"

&1 1l B8 28" < i L T A (by some “score”))



BFS & DFS @ 5l(1)

EIESL(DFS)  1EE S (BFS)

i e es



BFS & DFS M 41(2) B;i'ﬁ,ua

FOEREKIZGS

lexicographically BFS%&

RRDABIRE, JiéTEé@f'E(DFS) 158 55 (BFS)

R 4/20




BFS & DFS D 5(3) gigfﬁﬂ

HDREZICLED

rot2FE(DFS) NEfESE(BFS)

i e es



ESBHIEE — DFS(G)
(QueueZ{FEH A LVELE

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) EAv £ I-El

1. color(v) < GRAY [ (@amvaltimeoV)

2. d(V) < time < time + 1 e ap—
3. for each u € Adj(v) do | (oot ENullDE)
4. if color(u) = WHITE /. (rosts remain mul
5. then pred(u) < v

6. DFS_VISIt(U) [z zmmirma
7. color(v) < BLACK (departure time from v)
8. f(v) — time < time + 1 o



R EIRR IR

. 557G = (V, E) DRSBAERG, = (V, Ey)

- FIEBEFEROBERDISTIE, —BIIICE-

T, &b,

= < (pred (v), v)

VeV
A pred (v) = NULL

J



RSBEFERICIDFERIE, FESDOTOH

Vi @ .@ v,

pred(v, ) = NULL pred(v,)=v,
. d DE
| f DYE]

)

Vi Vs

pred(v,)



KRB ERRICEIOERIRDEE




73D EE (parenthesis theorem)

c TEH
7257 G=(V,E) DFESEBRIFERIZEINT,
EED2DODIER U, v (U # V) [ZDLT, L
TOEHEDIE=Z1DHMRILT 5.

1. KR [d(u), fu)] & [dv), fV)] IZELYER-F,
HBRORIBAEBEERZIZBULT, u,vDELLM
Mt EDFIRELDIEITALN.

2. R [d(u), fu)] 1 [dv), f(V)] I==2Iz&Eh, &
HEIEBFRIZERKRNIZBEWLVT, ulZvDFHRELS.

3. 20

[Observation]

. d(u),d(v),f(u),f(v)(i’g‘zﬁfi?ﬂ
e d(u)<f(u), d(v)<f(v)




(@) (b) [Observation]
d(u)| d(v)| fﬁu) | d(v)| e d(u),d(v),f(u),f(V)ITFT RTELS

— | - * — | EIE Eﬂ e d(u)<f(u), d(v)<f(v)

o —HEMEAKST LK, d(U) <d(V) ERET D
DEERD2DODDGENH 5,
— (a) d(v) < f(u) DIFE
_ (b) d(v) > f(u) DIBE

(Q)DiFHE:

e U NET GRAY DEE, v A DM ST=,

e LI=HoT, ZDEZEVIFUDFRTHS,

¢« IBIZ, VAR DM THL, TNICEET HAIEANT AT
EFRIh, ZZIZv A black IZT&hd. D&, (LoD
IERIFTAA UIZREY, u M black 12813, &-T, 2D&
=[XFH [d(v), f(V)] 1Z [d(u), fu)] 22L&z a8EN5.



(@) (b) [Observation]
d(u) d(v)| fﬁu) | d(v) e d(u),d(v),f(u),f(V)ITFT RTELS

i — [ * ] — EIE Eﬂ * d(u)<f(u), d(v)<f(v)

o« —fRMEZRSELEL, d(u) <d(v) ERTET D
ZDEERD2ODIGZENRH B,
— (a) d(v) < f(u) DIFE
— (b) d(v) > f(U) DIBS
(b)DIZE:
e d(u)<f(u)<d(v)&Y. Efal [d(u), f(u)] & [d(v), (V)] [E
BIFYZ =1L,

e £oT, ukvaLInmhhs GRAY DEE(THAH
E’Dh\%);t(if&(f\

¢ LIEDoTELLDTERBMT DFFHREIFELIELN,

ImI




e

¢ %6.14.1
~9357G=(V,E) DFEIMEBEXZERZIZEIT,
BEavATERE UDFRTHAIDIL,
d(u) < d(v) < f(v) < f(u)
DEE, M OTDEZIZRS.



T

& ¥ (White-path theorem)

TIE
752 G=(V,E) DFRIMEBEIERFZFIZEWNT, 1B
HVAER UDFRTHLADIEL, u BhREDITS
N=E=1Z, WHITE DIER DA MNSIELHERERIC
2T, UuMB VIZEETEEEETTHY . hDF
DEZIZRS.




727 G=(V,E) DFSEBEZFRHRICHET,
_ ERVATER UDFRTHAGELIE, u b
=IF BH BB i=EE(T, WHITE DTESDHHS
HARBIZEST, uhd vIZRIETES.

« —(M3IEHA
WZ, TOERIEBEIERKIZEITS U LV ERA
B LETDEEDIERET S,

FTHEWITUDFHRTHS. £oT, 2&KY, d(u)
< d(w)<f(w)<f(u) THAHDT, d(u) DEFRTIE,
w [X WHITE THh5.




7527 G=(V,E) DFIBEIZERZFIZE LT,

uNBoOF5nf-&£=IZ, WHITE QIEEDH
= E NS BRIEIZELST, u s v ICEIETES
EIE ﬂ HolX. THER VIZTER u DFHRTHS,

—EEEBLEEZKIZBLVT, TEE VATEAR U DF
BREBLIEWNWCRET B.

- —iREZFRITELGS TORBICHITHMDT
NTOERF, uDFHRTHAHERETES.

—w %, w=pred(v) m-91ER&ET S.
—wW=UlF R EIZFET S, Lo TWH#U,




7527 G=(V,E) DFIBEIZERZFIZE LT,

uMNBoF5hf-¢ZI1Z, WHITE QITEEDH
EIE Eﬂ MNOEBRBRIZEST, u b vIZE|ETES
H HolX. THER VIZTER u DFHRTHS,

— &Y, d(u)<d(w)<f(w) < f(u) TH5. FZT, v
MEDONEDIE, u RO T, wM
black 2SN HHIEES.

— £5T d(u)<d(v)<fw)<f(u)e

_HvadEELY [d(v), (V)] £, [du), fu)] (25
LIZEENDEITHD. £HoTHREY, FER v IE
U DFZBTHEITHIXIESALN.




HE(TEI=E(EXxercise)

WA 57 L TCTRIBRIERZIT.
—DEE FERERKIZEENLLD
e={u, VXL T, uvIxIERRKLET
B/ FHROBERIZCHLEIZEETE

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

relation. // ﬁ




Information

® I10A29H (AKER)IELHRRETAR
>  BFME(E11:00~12:30 (B0 UL EEBZILE=5AEEE)
>  EHEZ108 258 DIBENET
> TXRM BEHEELAAZEIE

®  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:

o LIR—F(Q)ZF[EIYR,

« LIR—KDL),2Q)DEREEE A,

e A T4 RT7I—IIBREICTEMZMFIZERE,




