COL 758: Advanced Algorithms

Lecture 09



Approximate Transitive closure

Given: A directed graph G=(V,E) with n vertices.

Find: Estimate size of transitive closure, for each v in V.

If p(v) = no. of vertices reachable from v, then
(v)

= Lcep)]

the estimate p(v) must lie in [
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For(i=1 to k)do:
Assign to each v € V' a uniformly independent random number from [0,1] JZ O(m+m ,},9
For each (v € V): w;[v] = Label of smallest label vertex reachable from v. /‘%‘t

( Loy 7
For each (v € V): w{g ' )

let w[v] = (k/e)™ largest element from the set {w,[v], ..., w[v]}.
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w[v]

Output p(v) =




Gz(VE) Toe= S m-deg(y) mc%gwdg(")

JES
Ak S, = TMJC%\) L S,z w,_ciﬁ
S \ —>= 7 3

@

. X ey
e SiNs; =p Vi €0«

oac/ ’[;;wv;,: OC'M ff“"’l)

=1k [01 02 03 o035 .. o0-329



Boolean Product Witness Matrix (BPWM)



Boolean Matrix Product

Given: Two Boolean square matrices A, B of size n.

Find: The product matrix C = (A B).

1 if YL ApB >0 i
The matrix C satisfies C;; = { ' Zl=1 ikDkj I _ OC %w>
' 0 otherwise e =

Example
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1100 1 000 0 001




Boolean Product Witness Matrix (BPWM) Beak oo dek = 0()
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Find: A matrix W satisfying W ,a.%ouﬁm

{k if AyB >0 where k € [1, n]

Given: Two Boolean square matrices A, B of size n.

0 otherwise

Example
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Scenario I: Single Witness

Question: Computing witnesses for pairs (i, j) with single witnesses?
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