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for each edge vw = %or ¢ach wiighbor w of v
put w into the bag R
2E times
WHATEVERFIRSTSEARCH(S):
put (&, s) in bag
while the bag is not empty
take (p, v) from the bag (%)
if v is unmarked
mark v
v.parent «— p
for each edge vw @)
put (v, w) into the bag (3x)
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WESALL(G):
for all vertices v
unmark v

for all vertices v
if v is unmarked

WHATEVERFIRSTSEARCH(V)

O(V4E) time

CoUNTANDLABEL(G):
count < 0
for all vertices v
unmark v

for all vertices v
if v is unmarked
count « count + 1
LABELONE(v, count)

return count

((Label one component))
LABELONE(v, count):
while the bag is not empty
take v from the bag
if v is unmarked
mark v
v.comp « count
for each edge vw
put w into the bag




PfethA) qrgplflﬁ

WHATEVERFIRSTSEARCH(s):

put s into the bag

mark v

while the bag is not empty
take v from the bag
if v is unmarked

for each edge v—ow
put w into the bag
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DFSALL(G):

PREPROCESS(G)

for all vertices v
unmark v

for all vertices v
if v is unmarked
DFS(v)

D counté 0
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connected < O[\/—}- E)

O(wEe) DFS

O (VtE) OFS

1ail —> head
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Ve/‘blces
0/7,1‘ re2clable
=0 Ff‘ow‘ S

Wi tan ~ailh v
“o To veachable Gom u'

DFS(v):

mark v
PREViIsIT(V)

for each edge vw

DFS(w)
PosTVisiT(V)

if w is unmarked
parent(w) « v

I A unttt

. Fl'{é Connt

—> COMnt‘H‘

V. y)ofbé‘ CO\«At



DFS(v, clock):
DFSALL(G): mark v

clock <0 clock < clock + 1; v.pre < clock
for all vertices v for each edge v—w

unmark v if w is unmarked
for all vertices v w.parent < v

if v is unmarked clock « DFS(w, clock)

clock < DFS(v, clock) clock « clock + 1; v.post « clock
return clock
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ToPoLOGICALSORT(G):
clock <V
for all vertices v in postorder
S[clock] « v
clock « clock — 1
return S[1..V]
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