Represent ¢ hs.
Methed 1. ( Adjacerey Motrx ) ( n=# of nodes )
For an N-node 3mp‘\ 4=(v,E). m= # of edyes/
Assume V= {\,z, .. n}
The ao!}aancj metrx of & (S an  Axn  matiix A where

Atxv) = | i (uv)€E

O 1| o
cﬁ@ = 1oe]
Z o | 64.

This  fekes  O(n)  space.

Method 2 . CAql)cecwy Llst)
Gor each wey , we hae an orroy  Aln] that  Cortans
all noales Vv uhere  (W,V)EE.

A4l =

‘\"‘0[23 = m

&8 = =)
Clab:  The odjacency st representation  faes Ot mD  space.
Peoof - Cicst  we weed pointecs  to  Adli]. = O

Bach edse appears m  exoctly two adf. listc D o(m)

Implementin 4 ars / DES |

Stade  Firet- In- Last -Out push . add an elemest o

tur
Queue « First - In- Firek - Ot the deta struture )
POP . temove  on  eement,

3

¢ ue - A
Stade 2 pah(z) = Que "
popld =(2] &@@
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213]



[mplementing  BRES -

BF§C$> 0
Set discavered (&)= | arm( diccoveredv]=0 , Hu #s.
queue R = empty,
Q. push(s) e— @ confane ol  nodes that ore discovered
while (R s mt empty) lbut not @*<plored.
w= Q.popld;
~For each edqge  (uwv) iacldent to u
l—f discovered [v]: @)
Aiscovered [V]=|
Add eA3L Cu,v) tr the BFS tree Ty
Q.PMS‘I\C\O
. End \“€
End ’E‘D"—
End  while

How de we iterafy over  all I\eigl«\oors of uy?
e If G s rePreganteA by on a‘f'jacencﬁ matry A -
we leop over V=(..n ond  ched £ AWM=1.
" G s represeited by adjacency Lists ML),
We \eSufe  over A&SC\A],

. Assume  Q.push() and Q. popl)
Runtione °‘€ =S - C mung {mF O time, & >

. In either odj. metric or od;. lists  pepresentation,
BRS  tuns n  Time QU\L)

Because  WHILE [ooP Tuns ot most n tHmes ,
aml @1 «Evr &oop Tuns at Mot n times.

©ln the od]. [ists representation :
BES fws v tme  O(m+n) = O(n™
Recouse the FoR. (wop  of node W cuns \Aog(;u)\
TOJ(Q\ UMb o% Lime we un jdf\‘l- oR. lvOP\’bt\mes'
s O(Z (M| )= O(zm) = O(). —
additiona]  O(r) to set up (nd monage the Iehjf/l f arm/ Okswvm",‘




