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GOAL

- Rigidity for rank n/100 and sparsity n""
Implies super-linear circuit lower bounds

- Want to prove these lower bounds in EN
- Rigid matrix with n random bits will suffice
- Know: n? random entries form rigid matrix

- Will show: n random bits give rigidity -2—
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KNOWN BOUNDS

+ Want: R(n/100) > n'!

- Explicit: R(r) > 2 - log &

- Random: R(0.5n) > =

log n
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HANKEL MATRICES

Definition
AcF™"is a matrix if A;; = a;y; for
some a,,ds, ..., 0y, € F.
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HANKEL MATRICES

Definition

AecF™"is a{ /}natrix If Aj; = aj; for
some a,,as,...,0a;, € F.

Als a matrix if A;; = a;_; for some
a_(n-1),d—(n-2);---,0n—1 € IF.
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MAIN THEOREM

Theorem (GT16)

For any v/n < r < 3, with probability 1 — o(1)
a random Hankel/Toeplitz matrix A has
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R-HANKEL MATRIX

Definition
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V VMIML ofk -
Let k be a parameter and m :@

Step | Any n x n Hankel matrix can be
partitioned into m x m matrices each of
which Is R-Hankel.
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PROOF OQUTLINE

Let R be a parameter and m = 7.

\/ Step | Any n x n Hankel matrix can be
partitioned into m x m matrices each of
which Is R-Hankel.

\/Step Il A random m x m R-Hankel matrix is
(m/2, 400' —)-rigid with probability
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Theorem (GT16)

For any /n < r < £, with probability 1 — o(1)
a random Hankel /Toep itz matrix A has
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Step I. Partitioning Hankel
Matrices



PARTITION OF HANKEL MATRIX

Lemma
Let n,k € N such that R divides n. Then an nsw

Hankel matrix can be partitioned into % X %

kR-HanRkel matrices.
hy kKt matnice
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