
Graph Search / Graph Traversal

Nalu) = Inbors of u 3
da (u) = degree of и8c (u, v) = distance from u to u

# Generic gnaph search

Ret Gate each spending hem one rematicals examine
Def Rals) = EVEVI u reachable from s 3

Generic traversal

of:

X= E set of
- frontier F= & next to

visited 3 S V
some visited node but not visited 3 s VIX

search Gs :
X = {3
F = 253
while IFI > 0 :

met earing in upay albert of t
F = NG(X)IX

return X

Thm search G s returns Ra (s)

Dof graph cach tres is a graph built by
create edge from i to the vertex thatI' for some vert if vace condition)

Lec 15

Recall : G = (VIE)

Keep track

• visited

Alg:



# Cost Analysis
X = XuU
F = Na (X) 'X= finding nbors & set diff

Claim cost is dominated by NE(X)
(assume for now )

NG(X) = UNG(U)

reduce union $ (NECU) : VEX>
a=|A| ≤ b =IB|

Wunion (a, b) = Olalg(ä+1))
Sunion (a, b) = Ol|g(a+b))

§ (exercise)< O(a+b)

union recursion tree

size = (di+da) + (derds)

Ollgn) depth

IN(v)I (NCV.N

di do

Edi & O(m) so total work O(mign)

at level & O(Ign)
overall O(lgen) *(is tight bound)

= union

Recall

=
VEX

Assume

Reduce

W

Level

i=l

5Ê dii=l

:

5Êd:

O(d. +d.)

1=1

"

But

Span :



= let
(X, F, i) =

if IFI =O then (X, i)
else Alet

X' = XUF
F' = N$(F) | X

loop (X', F', it1 )
for BES this = NE(X)IX'

actually lower cost to get all nbors

im

скаф (83, 853, 0)

Claim: at 4,
X; = EvEV,
Fi = EVEV,

Proof It

Proof by

BC i=0.

8(s.v) < i 3
8(s, v) = i 3

'I'=• when bop called
with counter i

Xo =$.
Fo = Es3.

IS Assume for i, WTS for itl

BFS on lime graph

Xia EveniEvE V, 8(s,v) ≤ i 3
= EvEV, 8(s,v) < it 13

= Na (Fi) \X it
= EvEV, 8(s,v) = it 13

# iterations O(Ign) at each iter

# Parallel BFS

When U

BFS G s
loop

= F

in

end

feels right

induction

(no)

(IH)

Fitt

O(n),



=≥ (d+(x) +1)

for iter i

assume tree set

O(lFillgn)

*OCIFill (gn)
some anaysis

0(IFilign)

BFS cost

let IFIl

- XiuFi

- N$ (Fi)

- 1 Xi+l O(Ign)


	



