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Toward a new method for constructing expander graphs and their applications 2
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A £ 4 b Lt Expansion for certain non-regular generalizations of Cayley graphs

For practical and theoretical applications, many times it is necessary to go beyond regular
graphs. However, in the fully general case the lack of symmetries and structure makes the
development of the theory difficult. In this talk we introduce certain multi-regular
generalizations of Cayley graphs and give some of their properties. In particular, the spectral
properties, with partial analogs to Cayley graphs, allow us to consider the expansion for these

families of graphs.
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i &2 4 b L @ Expanders and Computational Complexity Theory

I will talk about diverse applications of expanders in computational complexity theory by touching
upon (hopefully most of) the following topics: saving the number of random bits in randomized
algorithms expander mixing lemma as a toy example of fooling certain computations randomness
extractor gap amplification using expanders in Dinur’s alternative proof of PCP theorem high—
dimensional expanders (HDX) and locally testable codes resolution of rapidly mixing conjecture

of matroid basis exchange by HDX.
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i £ 4 b vt Finding Graphs with Neural Networks

The interest of our research is to find graphs with specific properties. In this presentation,
the method will be introduced using the graph spectrum to find certain integral graphs, and
methods will be introduced, which are reinforcement learning and Graph Neural Networks. These use

Neural Networks in general and consider more general graph structure.



