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Recent attacks on SIDH have led to increased scrutiny of hardness as-
sumptions for isogeny based cryptosystems, especially in the case of SIDH
variants which mask some of the information disclosed by the original. One
such piece of information which is potentially public in SIDH variants is the
endomorphism ring of the domain of the secret isogeny. A possible way to
mask this information is to use a random starting elliptic curve instead of a
fixed one. This approach raises the question of whether doing so generates
a new vulnerability, that is, whether the hardness assumptions correspond-
ing to these new SIDH variants are randomly self-reducible.In this paper,
we study families of Ramanujan graphs whose adjacency matrices commute.
We use results on these families of commuting matrices to prove the random
self-reducibility of the hardness assumptions underlying the FESTA scheme,
as well as for some SIDH-based proof of knowledge schemes.
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