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- Would suffice for circuit lower bounds against
series-parallel circuits



FAMILY OF CIRCULANT MATRICES

[CPR98] conjectured that an explicit family of
circulant matrices has rigidity R(en) > n(log n)°.
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ODD ALTERNATING CYCLE CONJECTURE

Conjecture

[CPR98] For every field F, there exists an odd R
and € > 0 such that every matrix M € F"*"
with non-zeros on the main diagonal and
rk(M) < en contains an cycle of length k.



ODD ALTERNATING CYCLE CONJECTURE

Conjecture .

[CPR98] For every field I, there exists an odd R

and € > 0 such that every matrix M € F"*"

with non-zeros on the main diagonal and
\/rk(/\/l) < en contains an cycle of length k.

—
—

Rigidity oen IF e F
[CPR98] This conjecture implies rigidity of an
explicit circulant matrix
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COUNTEREXAMPLE TO CONJECTURE

Theorem (GH20)

For every odd integer R > 3 there exists § > 0
such that for every sufficiently large integer n,
there exists a matrix M € F"" with no odd

cycle of length at most kR such that for every
finite field I, rkg(M) < n'=°.
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