
Lec 16 Graph Search Cont

# Parallel BFS cost analysis cont.
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Recursive impl
G 5 =

DFS' (X, v) = if vEX, then X

DES' (13, 5)

else iterate DFS' (XU EV3) N°Cu

- inherently sequential !
- and believed that P-complete probs don't have

believed to be P-complete

polylog span sol

Possible order: s,b,d, f. g, c, e→induced search tree:

DFS edge types

- Tree edge - 4→v if y visited from u im DFS
wiz. reversed edges in search tree

- Back edge — ede: that te back to ancestor in DES tre
edge that go to descendent in DFS tree
that's not tree edge

nove of above, they cross btwn branches

- Forward edge -

- Cross edge —

Note these

the cages i four partition

DFS
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Generic DFS

Ne e ne mata arante te forcon marie wile computing 1.213
- application state Z- transition funcs EXV → E

- revisit — if already

DFS G ((E. X), v) =
if VEX then (revisit (E, v), X),else let

E' =visit (E, v),X'= X u Ev}
(E",X") = iterate (DFS G) (G'. X')

finish (E", v), X")

Sometue we wait

DFSALL (G = (V, E)) E = iterate (DFSG) (E, 83) V

Ex. application

→ DES numbering: track visit! frich timestemp

0.13 Uning our framework:

E: int x (V, int) table x (V, int) table
cuor time visit time finish time

visit ((t, V, F), v)
= (t+1, insert V (v,t),

finish ((t, V, F), v)
= (t+ 1, V, insert F (v,t))

reusit ((t, V, F), v)
= (t, V, F)

visited

in
3,

end
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→ Determine edge types Creduced to start /finish time)

Keep set of tree edge in a set in I
Claims

e= (n, v) forward edge #

e= (u, v) back edge

e= (u, v) cross edge

> Cycle detection (reduced to edge type)

Claim G has cycle #I back edge

→ e not tree edge

^ e not tree edge

vie Endle gating to courte

(7) Fix first time encountering vert, in some cycle, then at
later pout we visit an incoming edge to that vert

= must visit this at later pont

Topological sort

Given DAG G = (V, E)

Observe it define partial order
a po → b

Want to sort V sit.

Lemma DAG finish time:
if aerb,

reachable from a a a #b

it respects fr

b visited before a
tDFs, b finish finish before a

c2 a visited before b

run DFSAll, return reverse funsh time order

() Trivial

→

→•...

Il


	



