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6.14 5 DI2HTHEERAK
(Search Tree in a Graph)

o JS57G=(V.E)ZBITBERTILIIA L:
1. Q:={v} for some v, in V;
2. while Q#p 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 T® unvisited vertices # Q MEZITANZH ?
(The place in Q at step 2.3 is the key point)
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6.14 US5DIZBITHEERKR
(Search Tree in a Graph)
o USTG=(V,E)IHBITRIFERTILTIX L:
2.3 put all unvisited vertices in N(v) into Q;
o FEXBEEIFEFR (Depth first search; DFS)
- QOI5EEIZEHRZEL(put them at top)
| FILO (FirstIn LastOut) |
. WE{E5ciEF (Breadth first search; BFS)
- QM JIZEFRZE(put them at tail)

| FIFO (Firstin First Out) |

(TBE=m O “SHMRIER” IZFS L TH A (by some “score”))
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BFS & DFS Mi(1)

TR

B (DFS) 4151%5'5(8503)

BFS & DFS D #il(2) e

[Note] tie-break T,
BIRORMIETES,
lexicographically BFS#&E

J%Tééfﬁﬁ'ﬁ(DFS) 18 5E(BFS)

BFS & DFS D HiI(3) e

B (DFS) 4151%9&(86503)




FSEEER - DFS(G)
(QueueZEH7iELVEL)

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)
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DFS_visit(v)
DFS_visit(v)

sV ZEN=F%
. color(v) — GRAY (arrival time to v)

. d(v) « time « time + 1 _
. ulZiE v sk,
. for each u € Adj(v) do | (root ENulDFZ)
. u is visited from v.
. if COlOf(U) = WHITE (roots remain null)

then pred(u) < v

: DFS_visit(u) v zmmiresa
. CO|Or(V) « BLACK (departure time from v)

. f(v) < time « time + 1

©ONOOOAWN
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RSBERRR

« 357G =(V,E) DFSEBRIFEEG, = (V, Ey)
- RIBEBEROHERDTSTIE, —BRMIZE-
T, HFELS.

veV
E, = {(pred (v),v) A pred (v) = NULL }
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RSBERRICEDERIR, BFESDTDH

B

pred(v,) = N:lL. pred(v,)=v,
d o
\ D...
N s

pred(v,)=v, v, pred(v;) =",
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FERBAERRICLIERIEDMHE

S S B B B B
0w dl)  d) ) ) dv) f) f)

(G (v, (v, v3) v,) (A v,) v;)
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HvaDEE (parenthesis theorem)

- TEHE
557 G=(V,E) DFSEBERIFERIZENT,
FEED2DODTAR U, v (U#V) ITDOWT, AT
DEBHEDIE-FE1DHRILT .

1. XM [d(u), f(u)] & [d(v), f(V)] [TERXYZEEF=T,
ERORSEAZERFICBVT, u,vDELLH
A DFHREGEDIEFELN.

2. BR [d(), f(u)] [ [dv), fV)] IZELIZEER, &
DFESEBEBEFERARIZBVT, uld v OFRELES.
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* d(u),d(v),f(u),f(v)IFF N TEL

[Observation]
%
+ d(u)<f(u), d(v)<f(v)




(@) (b) [Observation] (a) (b) [Observation]
d(u) d(v) f(]u) d(v) « d(u),d(v).f(u).f(v)IF TR TEES du)  dv) f(]u) d(v) + d(u),d(v),f(u),f(V)ITF R TELS
e e SRR e e
R

T = « d(u)<f(u), d(v)<(v)
T 11 T EEEﬂ

o —HEMERSTEAL d(u) <d(v) EIRET B,
CDEERD2ODIGFELH D,
—(a)d(v) < f(u) DIBE
—(b)d(v) > f(u) DIBA

(a)DEE:
« uBE GRAY DEE, v BS&H DT,
e LE=MoT, 2hEEVITUDFRTHS,
¢ EB(T, VARDMOTHD, TNICHEETHEANTRT
BERIN, KEZITv Y black IZShd. ZD&, (LV\oh)
BRIFTEA uIZRY, udblack 1283, £oT, 2D
=R [d(v), f(v)] 1£ [d(), f(u)] [Z=RIZEENS.
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o —HRMEERSIELEL d(u) <d(v) ERET D,
ZDEERD2DODIBENDH D,
—(a)d(v) < f(u) DIBHE
— (b) d(v) > f(u) DIBE
(b)DEE:
+ d(u)<f(u)<d(v)&Y. K/ [d(u), f(u)] & [d(v), f(v)] I&
BRYERFGL,
e &Ko T, ubvLThhH GRAY DEE(ZfAN
BONBIElEiL,
o LIzh o TELLDIERBMADFRETHLLL,
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%

* %6.14.1
-J57G=(V,E) DFIEBAIFEEFRICEIT,
EBERVvATEA UDFRTHEIDIL,
d(u) < d(v) <f(v) <f(u)
DEE, MDOTDEZFIZRSD.
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I (White-path theorem)

I
957G =(V,E) DFSEBEBERZBT, 1B
BAVHANER UDFHRTHADIE, uBNRDIT5
Nt=E£EIZ, WHITE QIEEDH DS HIRIRIC
EoT, ubBVICERETESRLETHY . hDOF
DE=IZRS.
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559 G=(V, E) DRSBABRRFIBNT,
_ TERVHESR uDFRTHEILELIE, u ht
ZIFBH BB nizEEIS, WHITE DIERDHMS
AR EoT, udb v SEETES.

« (ML
W%, TORIBAFERKNIIEITSuEVvERS
RELOEEDIESET S,

THEWIF UuDFHRTHD. &oT, RLY, d(u)
< d(w)<f(w)<f(u) THSHDT, d(u) DEFETIE,
w (X WHITE Th 5.
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7357 G=(V,E) DRSBERERFITET,

uBNRDFohfzEEIS, WHITE DTER DA
EIE Eﬂ MOHEBBIRICEST, u hd v ICEETES
=] HHE. TAR v IFIES u DFRTHD,

—REBABEREKRIZBWT, BERVvHATER UDF
BRELGLHBVNERET .

—— R ERITLLL, TORBICHITHMDT
RTOERIE UuDFHTHLIERETES.

—-w %, w=pred(v) Zi&f=9 THERET .

—W=UlFREIZFET S &2 TWEU,
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757G =(V,E) DRSBEERFIENT,

uARDIFENfEEIC, WHITE DIERDH
EIE Eﬂ MORHRBICEOT, uhb v ICEIETES
A BB AR v FTER u DFHRTHS.

o« — M

- %R &Y, d(u)<d(w)<f(w) < f(u) THS. ZZT, v
RREOMNBDIE, u MEDINS-ET, wh
black I22ZNh 57i1&75.

— &5 T d(u)<d(v)<f(w)<f(u),

—hyadFEEKY, [d(v), f(v)] IE, [d(u), f(u)] IZ58
IZEFNDIEITEHS. oTRELY, RV IX
U DFRBRTEITIEZSELN.
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HFITHERE(Exercise)

|MY 57 L TRIBRIERETS,
ZDEE FRANCEFNLGNT
e={u VIR LT, uVvIdiEEARLT
SH/IFROBERICHIZEETE,

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.




