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D Graph isomorphism network

A GIN layer is defined as
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de Σ Ye l a perceptron or MLP over the

neighborhood multiset

Harnik 1989 an MLP can model any
injective function due to the universal

approx theorem injective de ΣYe exist
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Do Graph level readoutof GIN
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No The computational graphs are the same check

One
easy way

to discriminate thesegraphs
would be to count cycles
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Butsince GNNs can't discriminate them they can't



count cycles

why do we care

Many biological
compoundshave cycles
in their network
representations

But there is another way
to countcycles

densities of cycle homomorphisms

DEF graph homomorphisms
Let G V E

F v E A homomorphism from F to G

is a map v v
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I e homomorphisms are adjacency preservingmaps
of f

Ex how is a homomorphism than an
isomorphism



We will denote the total number of homomorphisms
from F to G hom F G

DEF Homomorphism density the han density
from F to G denoted F G
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homff.lt

Claim Let Cr is the k cycle Let G is a graph
with adjacency eigenvalues 72 For k 4

we have
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Hence cycles can be counted using a conv

GNN with white input see Lec 9 with 950
s Alm C E x 1 I

white inputs help improve expressivity
as opposed to anonymous xi l i

The best of both worlds can be achieved

by merging
the twomethods GIN with

white inputs Since designing a white input

requires computing engendecompositions we relax
this to random inputs which almostsurely
satisfy x 0 TBC in HW2


