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KNOWN LOWER BOUNDS
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LOWER AND UPPER BOUNDS

- We showed that RE(r) 2@or every r < n/2.



LOWER AND UPPER BOUNDS

- We showed that Ri(r) > Z—i for everyr <n/2.

- We showed that for r > n/2, Rii(r) < O(n).



LOWER AND UPPER BOUNDS

- We showed that RE(r) > & for every r < n/2.
- We showed that for r > n/2, R&(r) < O(n).

- We'll prove that H is not rigid for any r = O(n).



RIGIDITY OF HADAMARD

Theorem (AW17)

For any field TF, 6 > 0, there exists

0’ = Q (6%/log’ 1) such that RE (N'=2)) S‘NW |

for any N =2" large enough.
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BINOMIAL COEFFICIENTS
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LOW-DEGREE APPROXIMATIONS .
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Let p(x,y) for x,y € F" be a (2n)-variate
polynomial with m monomials. Let P € F?"*?
be a matrix defined as Py, = p(X,y) for every
x,y € {0,1}". For any matrix|MJE F'*2" that
can be obtained from P by changing at most R
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PROOF OUTLINE
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PROOF OUTLINEOL,W,
- |t's sufficient to compute Hy, for x,y € {0,1}"™

(1/2=¢)n < |IXllo, lIyllo = (1/2+2)n.
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PROOF OUTLINE

- |t's sufficient to compute Hy, for x,y € {0,1}"™

(1/2 =e)n < [Ix[lo, Iyllo < (1/2+€)n. J

- (X,y) is now in W Lol
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PROOF OUTLINE

- |t's sufficient to compute Hy, for x,y € {0,1}"™

(172 =e)n < [Ixllo, IYllo < (1/2+&)n.
- (X,y) 1snow in [0, (1/2 4 ¢)n] ! x> €09

- We'll show that all but negligible fragis ave
(X,y) > 2en. Now (X, y) € [25n (1/24¢)n]!
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PROOF OUTLINE

- |t's sufficient to compute Hy, for x,y € {0,1}"™

(1/2=¢)n < [[x[lo, [I¥llo < (1/2+€)n.

- (x,y) isnow in [0, (1/2 + e)n] !

- We'll show that all but negligible fraction have
(X,y) > 2en. Now (Xx,y) € [2en,(1/2 +¢)n] !

- There is a poly In x;y; of degree Q@that
correctly computes (x,y) in this range.



PROOF OQUTLINE

- It's sufficient to compute Hy, for x,y € {0,1}"™

(1/2 =e)n < [Ix[o, Iyllo < (1/2+€)n.

- (x,y) isnow in [0, (1/2 + e)n] !

- We'll show that all but negligible fraction have
(X,y) > 2en. Now (Xx,y) € [2en,(1/2 +¢)n] !

- There is a poly In x;y; of degree (1/2 — ¢)n that
correctly computes (x,y) in this range.

. This gives a poly with (1/2_ \ ) =
&monom|als approxmafmg‘ﬂpadamard.
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NUMBER OF OUTLIERS
[_;V,“ b MK,‘;/IA«:\»’ N of HW "n’/%)
wo cas Joung 2y sy Lx,V> Z2LEn

Lemma
Let e € (0, -55)- For any x € {0,1}" such that
IXllo € [(3 —€)n, (3 4+ €)n], there are at most

20Ele(VETMyvalues of y € {0,1}" such that
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APPROXIMATING HADAMARD

Lemma
Let F be a field, and ¢ € (0, 3). There exists

a (2n)-variate multilinear polynomial p(x, y)
over F with at most]Z” Q(='n) }monom/als such
that ——c_ 5"

X — n — —1 <X’y>
p(x,y) = @), = (—1) ot
whenever (X, y) e@@,(%jte)n]. — H{ael
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RIGIDITY OF HADAMARD

Theorem (AW17)

For any field TF, 6 > 0, there exists

0’ = Q(6%/log’ 1) such that RE (N'* g!NWI
forany N = 2" large enough.






KZC<M> é Kl(/( P\ +an‘62l,'
N —€tn,

< 2

~—

M C/‘?W?sz H
LV (<, & h s kea

TN ((’7‘\(0& b+ Led

3\‘ ?} (% 47€ ngm)m(jz*@}

L > £ TE




J) diffens Fuooes H oy

A A V\C("f(jé

)
b 2/ e,

~——

—) H 'S oot M\gfa/ ()



