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- Limits of Untouched Minor method

- Upper bound on rigidity of super regular
matrices

- Upper bound for Hadamard

- Upper bound for M(x,y) = f(x + )
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MAIN RESULT

Theorem (DE17)

Let Fq be a fixed finite field, and let f: Fy — IFg
be an arbitrary function. Let M € FI*NFor

N = q" be the matrix where the (x,y) entry of
M equals f(x +y) for every x,y € Iy,

For any e > 0, there exists ¢ > 0 such that

R%ﬁ(N“‘g’) < N'™¢ for every large enough n.
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PROOF OUTLINE .;'f""tz =X
F(2) "Tp <2

- Step 1: Any n-variate function over [F,; can be
approximated by a polynomial of degree
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PROOF OQUTLINE

- Step 1: Any n-variate function over F, can be
approximated by a polynomial of degree

(1=9)(g—"1)n
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- Step 2: Pyxy = p(x +y) for a polynomial p has
rank upper bounded by the number of
m@Qmials of degree at most deg(p)/2
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PROOF OQUTLINE

- Step 1: Any n-variate function over F, can be
approximated by a polynomial of degree

(1=9)(g—"1)n

- Step 2: Pyy = p(X + ) for a polynomial p has
rank upper bounded by the number of

monomials of degree at most deg(p)/2

4F(7'~h7) |
- Conclude: M is close to P, P has low-rank. M is
non-rigid '
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MONOMIALS OVER FINITE FIELDS

mq(q, n) denotes the number of distinct
n-variate monomial over F, of degree at most d.
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Proposition

For every 6 > 0 there exists ¢/ > 0 sit.
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MONOMIALS OVER FINITE FIELDS

mq(q, n) denotes the number of distinct
n-variate monomial over F, of degree at most d.

Proposition

For every 6 > 0 there exists ¢/ > 0 s.t.
M;_gya=m (g, N) < gt=e)

Proposition

Forany g > 2 and £ > 0, there exists 6 > 0 sit.
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STEP T M,, = Fixy)
Glep1: appuacinatyd by
(ow-dof pots
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Lemma
Forany f: Fg — Fq and e > 0O, there exists
6 > 0 and a polynomial p of degree at most \/
_2(1 —0)(g —1 n]such that f and p disagree on
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STEP 2

JLS P = [’-J)(?*O"
Lemma (CLP17)

Let p be an n-variate polynomial over F, of
degree at most d, and M € Fy*" for N = q" be
a matrix defined as My, = p(x + V) for every
X,y € Fg. Then

rank(M) < 2mL
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LOW-DEGREE APPROXIMATIONS

Lemma

Let p(x,y) for x,y € F" be a (2n)-variate
polynomial with m monomials. Let P € F2"*%

be a matrix defined as Py, = p(X,y) for every
X,y € {0,1}". -

rank(P) < m. v
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SPARSE APPROXIMATIONS

Lemma

Let p(x,y) for x,y € F" be a (2n)-variate
polynomial

fg () )Let PeTF**? bea
x-geftrredas Pxy = PLX, y) for every

X,y € {0,1}".

rank(P) <m. Y
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Lemma (CLP17)

Let p be an n-variate polynomial over Fq of e Jl
NxN n c€e O

degree at most d, and M € F;*" for N = q" be

a matrix defined as My, = p(x +y) for every ) 4 '(_‘u)(

X,y € Fg. Then

rank(M) SGMQM)' %fﬁ?n - N"€
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Lemma (CLP17) /1( . - N
Let p be an n-variate polynomial over Fq of ¢
degree at most d, and M € Fy*" for N = q" be Y)
. X
a matrix defined as My, = p(x + y) for ever. % x
X,y € [[4‘2 Then ouu— cnm——
rank(M) < ZmH (g,n).
—~—— 1/_1-—0

=0, __ J
T‘-‘—(‘j\-—:j\ v 249"4[‘ < de/Z,\(%w’ 02

2= (Z,,__-’ 2.
démd(q,h)
Plcw) = Z Cb/_'(wa/)dL
OLGWJ[q,.,)

EV “egin &‘9 ¥- Jﬂ’f"’ S - &3 AA
La panticalon oiften x-leg f:« 3-
veouonsial £ L/Z

= ZQ'Q.

36 Wiy 1(9,m)  oe Fone boon

v Z T PHG Lx(%)J




v~Lryey

7;[«1/ él@]c '[MQ ‘g P MLJ/LA{‘?/"'/

——

—————

p@ 3Z°

]7(""‘/> = 3(ey)"
T A o A

o ooty o 41
Ia;l(,.w(/ har - e QZ@ J s \

/

‘7(‘**7' < ;(1&_& k?:z'(' (49 ) =

r‘

:/’sAzJ( Doy ‘ ¢ @




-



o k4
MAIN RESULT

Theorem (DE17)

Let Fq be a fixed finite field, and let f: Fy — IFg
be an arbitrary function. Let M € Fy*" for

N = q" be the matrix where the (x,y) entry of
M equals f(x +y) for every x,y € Iy,

For any e > 0, there exists ¢ > 0 such that
R%ﬁ(N“‘g’) < N'™¢ for every large enough n.



