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1. Design a O*(2™) time algorithm for counting the number of spanning forests of an undirected
graph using fast subset convolution.

2. Given two functions f, g : 2% — R where U = [n], show how we can compute the following
functions for every subset S C U together using fast subset convolution in O*(2™) time.

r)ggf(x) +9(S\ X)
gl(lgig f(X) +g(S\ X)

3. Design a O*(2") time algorithm for computing the domantic number of an undirected graph
using fast subset convolution.

4. (¥)The covering product of two functions f,g : 2% — R, denoted by f . g is defined for all
SCUas
(Fxe @)(S)= Y  f(X)g(V)

X, YCS:XUY=S

The packing product of two functions f, g : 2 — R, denoted by f %, g is defined for all S C U
as
(f*p g)(S) = > f(X)g(Y)

X,YCS:XNY=0

The intersecting covering product of two functions f, g : 2% — R, denoted by f ;. g is defined
forall S C U as

(f*ic 9)(S) = > f(X)g(Y)

X, YCS:XUY=S,XNY#D

Design a O*(2™) time algorithm for computing the covering product, packing product, and
intersecting covering product of two functions f, g : 21 — R.



