


Exercise 3 10 + 10 + 10 points

Recall the definition of a graph minor: a graph M is a minor of a graph H if M can be obtained from

H via any combination of

deleting vertices of H, deleting edges of H, and contracting edges of H.

Prove that for any graphs M , H, and F , where M is a minor of H, there is a graph G with

#cp-Hom(M → F ) = #cp-Hom(H → G),

and G can be constructed in time O(|V (H)| · |V (F )|).

Hint: Use induction and show that the above statement holds for each of the three possible modifications of the minor

definition.

Exercise 4 10 + 15 points

Prove that for any graph classes H and G, we have

a #Hom(H → G) ≤fpt #cp-Hom(H → G).

b #cp-Hom(H → G) ≤fpt
T #Hom(H → G).

Hint: Recall that when counting color-prescribed homomorphisms, we are given graphs H and G and additionally

a homomorphism c : G → H and we have to count homomorphisms h : H → G that satisfy c(h(v)) = v for every

vertex v ∈ V (H). First observe that c has to be surjective and then count homomorphisms g : H → G so that

g ◦ c is an automorphism of H (g is typically called “colorful homomorphism”).

For the final step, use the Inclusion-Exclusion Principle.
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