MATRIX RIGIDITY

RIGIDITY OF HANKEL MATRICES,
RIGIDITY IN SUB-EXPONENTIAL TIME

Sasha Golovnev
October 7, 2020



KNOWN BOUNDS

+ Want: R(n/100) > n™"'



KNOWN BOUNDS

+ Want: R(n/100) > n™"'

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



KNOWN BOUNDS

+ Want: R(n/100) > n™"'
- Explicitt R(r) > & - log &

- Random: R(0.5n) > =

log n



KNOWN BOUNDS

- Want: R(n/100) > n"*
- Explicit: R(r) > & - log &

- Random: R(0.5n) > =

log n

+ This lecture: R(r) > L "

r?logn
,
- —

rwnJvM b "3



HANKEL MATRICES

\a

Wy

. AA_

)

/

72 n-1

JJ'S')‘:-\C + &3



R-HANKEL MATRIX

Uf41 k42 Uktn
\Gk(n—1)+1 Ar(n—1)+2 - -- al?(n—1)+n)
coch wow ba's b ww .cl}



MAIN THEOREM

Theorem (GT16)

For any v/n <r < 3, a random Hankel matrix
A € F"™" has
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with probability 1 — o(1).




PROOF OUTLINE K-Hanlel gy
/
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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 kR-Hankel.

Step Il A random m x m R-Hankel matrix is 7
(M/2, z5am=)-rigid with probability -
(s l?m/ZO
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Step Il. Rigidity of k-Hankel
Matrices



R-HANKEL MATRICES ARE RIGID

Lemma
Forany 16 < R < m, a random m x m R-HanRel
matrix B has rigidity
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Lemma

Forany 16 < k < m, a random m x m kR-Hankel
matrix B has rigidity
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EXPLICITNESS

Theorem (GT16)

For any v/n <r < 3, a random Hankel matrix
A € F"™" has

F n’
Ra' (1) 2 <r2 log n)

with probability 1 — o(1).
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