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BERDVRIERDEGITTRT.
edge = |

1, 2], #./ — KA node|
0, 3], #./ — KB node|
0,3,4], #/ — KCnodel
1, 2], #/ — KD nodel|3]
2] #/ — KE nodel4]
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edge = |

0,1],[1,0], #A-B
0,2],[2,0], #A-C
1,31, [3, 1], #B-D
2,31, 13,2, #C-D
2, 4], [4,2]  #C-E
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edge = |
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WIE(TY (Mmoo )

HmE7 7 7 DiGa TR TS,

edge = |
0,1,1,0,0], #/ — FA
1,0,0,1,0],#/ — FB
1,0,0,1, 1], #/ — KC
0,1,1,0,0],#/ — KD
0,0,1,0,0] #/ —FE
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BFS & DFSD bR

YL/ —FICEEd 5
BFS : £ 2 —H B Hd
DFS: A Xy 7 uEY B9

FTLLBEDh o=/ —KZANS
BFS : ¥ a2 — (AN
DFS : X2 ZIZAND

F— REEF AR S )




BFSOEEE

edges list = |

1,2],  #/—FA
0,3,5], #/—FB
0,3,4], #/—FC
1,2,5], #/—FD
2.6l #/—FKE
1,3, 7], #/—FF
4], #/)—FG
5] #/)— FH

(BEED 2 K~)




BFS 5% (#EA1b)

from collections import deque
FRADZONY T LLTLH7CODY X LT, B<TH LW
n_name :[IAI’ IBI’ ICI’ 'D', IEI, ||:|’ IGI’ 'H’]

#e|2 U X N, B/ —F, BDOF7z0W/—F
def bfs(edges, start, end):
#shEd 2l & 745/ — F 2R, dequez M.
waiting = deque()




BFS 5% (#EA1b)

def bfs(edges, start, end):
waiting = dequel()

FE - BHREFANEIHDDY XM, ViZ/ — KD
#0:.xER, L.B®BEAFLEHAXRGFME, 22 55MF
done = [0]*V
done[start] = 2 #BE/ — FIZpMEE



BFSDRZ (RFR)

def bfs(edges, start, end):

#FEWE/ —FhoERINTWD/ — FZEN
for n in edges|start]:
doneln] =1 # R L7I=AKRFMEHZDTI
waiting.append(n) # F 2 —[ZBN



BFSDRZ (RFR)

def bfs(edges, start, end):

#watingD R I HA0THRWERY, HERL7-AXRFFD
#/)—bDWHHTEICHD,
while len(waiting):
#FxXxa—DolRYVELT, /—FEH,
cur_node = waiting.popleft()




BFSOELEE (ER)

def bfs(edges, start, end):

# cur_nodeh R oL 5.
# BFSTIIAREMED LT WHTE=H, DFSTHIE L
# O—FAFEZBLEDIZTTAE=HITANTWNS,

if donelcur node] 1= 2:
donelcur node]| = 2 #3hfE L 7-D T2
orint('Moved to {}'.format(n_namelcur_node)))
if(end == cur_node): print(‘=FOUND!=")




BFSDRZ (RFR)

def bfs(edges, start, end):
if donelcur_node] 1= 2:

#cur nodeh BLEEFiINTWS / — K &EEN
for n in edges|cur_node]:
if done[n] == 0: # D THRR
donelnl =1 # FxsafE74 DTl
waiting.append(n) # ¥ 2 —B/0
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def dfs(edges, start, end):

while len(waiting):
# ARy oERYHELT, /— FEZE.
cur_node = waiting.pop()
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Wb, R — b & T=ILbRIERTEBEIYRATHD, RY— R bah s T—-)LihanNE, ZEYAZU>TAI I EDEITS. EFMICIE
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WENTHDIEZHD XU, BERERREVWSDIEUTOFETT,

o AT —MHIRNSEWNEDBELIeHDREFENDPIBRVIANSIRE(IC, EDBELFREUTOLSICEREL TV FRADOHIE LTRID
EEEZMAT 5o
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DFSHIEE LA

52 oN7=RIZEWNT, DFSZITLY,

ZD1-& -7-)EZ

i %

Jﬂbt%@

| R THRITNIEWITEWLWEISTEER.
DFSEFIEARTHR LS THIER S,

A T =7



DFSHEELRBIZE A4 77—V —

BIZIE, AR/ —REL, BDES 5
IEZ& COFS Tl 57 & 4 5.

Z DI,
A B D B EFEBACA

Elio7/ —REIBICHNT2E, o @ 3
FAT=YT—DOHNERD,

FAZ7 =7 —IIDFSDIlL Y FIZ & ) EH
LD %.
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A AT =T —ERTFE

Eolc/ —FZ2ZEREAL TWITFIZRL.

BIR% B 7-DFSTRET 2 DAY,




AA T =T —
ree
1,21 #/ — FA
3.4] #/ — FB
1 #/— KC
1. #/—FKD
5], #/ — KE
1#/—KF

==

= #7770 EEELEWL, F/— FDERD MR,

Yoy 2% 7:< KJ—{&IJ

node name =['A’ ‘B’ ‘C". ‘D', ‘E, ‘F'l# RERJIZIZAE

tour = ||




FAT—YT—

=

ﬁ\_,

=5 D =]

def eulertour(cur_node, prev_node):
EHT/ —FaB5 & EICeEk
tour.append(node_namelcur_node))
for next_node in treelcur_node:

T next node != prev _node:
eulertour(next_node, cur_node)
#FR->CECBD & TICEEEK
tour.append(node_namelcur_node))
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A A T — T —HENTFEDEIT

eulertour(0, -1)
print(tour)

I:IAI’ IBI’ IDI, IBI’ IEI’ Il:l, IEI’ IBI’ IAI, ICI’ IAI:|
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KD/ — ROEE|V|ET S,
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A4 7 =7 =D - LCA

BT IE@ A% (Lowest Common Ancestor) °
B /)\ EHEL%}E% c .

RIZCHEWT, 52200/ —KHh iR e Q

J — FIZmh->TCll» Tz & &,

BICERT D/ —FDZ L. @ G

BlZ 1L, BEORICEWT, DEFDLCA

IBE 7%, e




FA 77—y T7 =D LCA

| CADYERICKENIL, 20D/ — FED e
ﬁ%(fﬂww—#wL@ﬁ)%uT@

LTI CITKDHD EMWTZE S, e Q

(3 — EH5LCAE TOIEE] +

HO1DD /) — KA BLCAE TOREE] @ G

DA BFFE TOEEEE

D ->B] 4 [F->B] =3 e




| CAD K& T

RKDAAZ =V T —%RKDD, TDEZIZ °
ARFICES/ — FORSLREET 5.

TNEFEDT-EHEES. e e
UTDEHIBERNATEBAAXA -,

g7 10| 1]12]/3/4/5/6/7]8)9]10

?;;Z_ABDBEFEBACA

RS 0 1 2 1 2 3 2 1 0 1 0




| CAD K& T

CDORIZBWT, SXRIC
J — KRDBFAIC

T D %%k

S ataba

X

DFRE

faa 0)_ng \7I<7f)\

HE2EWLLTWASZ ERDD D

F A5 —
\\/7_
RS 0

A

1 2 1 2

F
3

E B A C
2 1 0 1

L TWA2D
N2 R 2T 5,

@ 0| 1[2|3][4|5[6|7]|8[9] 10

B D B E



| CAD K& T

LCAIZ Z DEROARICEWNT, BHEXD °
EARE NP RS
2FxY, B,

B 011234516/ 7]89 10

?;;E_ABDHEFEBACA

= 0122321010
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45—V T~ & W ERS RSO °
BATNL, BB EAK TS B,

és S, BHDH2DD /) — F‘%é\@\%d\@ e G

o ARZEY BT /-1, ZD2DOD
/ % K% #) s TEHAT- Hi?l DlEkzxe
i ole

@ |0 |1[2|3][4|5]/6|7]|8[9] 10

?;;E_ABDBEFEBACA

RS 0 1 2 1 2 3 2 1 0 1 0




| CAD K& T

— F 2 &=#M TN TcRR 2 RET T 5
%ﬂ%ﬁ P> THE, %ﬂ%ﬁwﬁ%

FOICEET B L, KIC
FAT—Y7T @%%ﬁE

5 ([ Z
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i I N B = N I
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| CAZ K& 5 FEDE =

H depth = []: firstVisit = [-1]*6

1

node_name :[IAI’ IBI, ICI’ IDI’ IEI’ ll:l]



| CAZ >

def eulertour(cur_node, prev_node, d): # 72X %))

D D =

S NOE X

A
574

# AN = RITF 9 DB = 57
if firstVisitlcur node| == -1:

firstVisitlcur node] = len(tour)

tour.append(cur_node)

depth.append(d)

#oARS HEDEK

+
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def eulertour(cur_node, prev_node, d):

for next node in tree|cur node]:
T next node != prev _node:
eulertour(next node, cur node, d+1)

tour.append(cur_node)
depth.append(d) #oRI B ECER
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| CAZ K8 5 F

deflca(nl, n2):
it firstVisitnl] > firstVisit(n2]: n1, n2 = n2, nl
lca_index = -1: lca_depth = 10**6 # K& 5% %

bR\ — FERFICER
for i in range(firstVisitin1], firstVisit[n2]+1):
if depthli] < lca_depth:
lca_index = tourli]: lca_depth = depthli]

orint(lca_index)
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eulertour(0, -1, 0)
lca(3.5) #D&EFDLCA
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lca(2.5) #CEFDLCA
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Import sys
sys.setrecursionlimit(1000000) # Bl d EREIM A B

#\VIL/ — ~DE

edge = ||| foriinrange(V)]  #BEY X b

visited = [0]*V #EHEIAED E D D xR
lowlink = [10**6]*V # lowlink Z &35

order = [0]*V # sHEER & RTF
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# BIECEXET H/N—T g
IR/ — K, 12810/ —F, saMEIERFRD A7 > b
def dfs_bridge(edges, start, prev, count):

visited|start] = 1
order|start] = lowlink|start] = count
count +=1
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def dfs_bridge(edges, start, prev, count):

# B)F CDFS., R> TZ7z& T (Zlowlink%Z B4
for n in edges|start]:
if not visited|n]:
visited|n] = 1
count = dfs_bridge(n, start, count)
lowlink|start] = min(lowlink|n], lowlink|start])
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def dfs_bridge(edges, start, prev, count):
for n in edges|start]:

# 1B BNV D AT TN ETF v 7.
elit prev 1= n:
lowlink[start] = min(lowlink[start] order|[n])
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def dfs_bridge(edges, start, prev, count):
# BN R DH -7 n IR,
if order|start] < lowlink[n]:

orint('{}-{}'.format(start, n))

return count
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