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Known useful results

Exponential Time Hypothesis There is a positive real s such that 3-SAT with n
variables and m clauses cannot be solved in time 2°"(n 4+ m)°(),

Definition [Graph homomorphism]

Let G be an n vertex graph and H be an h(n) vertex graph.

Then vertex mapping is graph homomorphism G < H iff every edge of G is mapped to an edge
in G.
Lemma [ETH for 3-COLORING (Lokhstanov et al. 2013)] Unless ETH fails, there exist a constant

q > 0 such that there is no algorithm solving 3-COLORING on a graph with n vertices of maximum
degree four in time O(217).

Lemma [lemma 5 (Fomin et al. 2015)] There is a polynomial-time algorithm that from an instance
(G,H) of LisT GRAPH HOMOMORPHISM construct an instance (G', H') of GRAPH HOMOMOR-
PHISM such that |V (G")| < |V(G)| + 25|V (H)|? and |V (H')| < 25|V (H)|?.

New results

Theorem [Tightness of graph homomorphism| Let G be an n vertex graph and H be an h(n)
vertex graph.

Unless ETH fails, for any constant D > 1 there exists a constant ¢(D) > 0 such that for any
function h satisfying 3 < h(n) < nP there is no O(h™)-time algorithm deciding G — H.



