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a - Sarkar
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for any IWIE ¥
.

Henceforth , assume WLOG that a. ¥
.

For now , let's pretend noise = 0

We will query ⑦ on a grid .
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Obs
-

mxk

A= f- . VVT

B= ¥ V. diag(EÑÉi . . . .EE?EFmj.v-
where V is the Vandermondematrix
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Br,s=dr+s -11
= #§ Vr,j

-Vs,j'Éj^
= ( V diagf.is .

- -12k)VT)ps

Obs 1 ensures A
, B obey the

following nice relation
.

Denote D= diag C- , , . . . ,zk)

Then pseudo - inverse

A B+"= VVTCVDVT )
-1

= VVYV'T'D"v+

= VD
- '

V'
-

,

so eigenvalues of A B+ tell usÉ,zi',...,z→



Recall zi
'

= e-
Zai - Mihm

J 1

So we can recover Mj 's from

computing the modulus of 2J 's .

*

That was for noise = 0 .

What about the noisy case ?

As we 'll see in pset 1
,

robustness

of simultaneous diagonalization hinges on
how close V is to being degenerate

.

Need to lower bound

0min ( V )
f

min . singular Value

* Technically only up to a period ,
e.g.

e-
Zai Mj /2m

= e-
Zai (Mj -12m) /2M

,
but this can be

handled by varying M



Bounding 0min (V) :

① when K is small ( i. e.
"

no diffraction limit) :
Zti . Mj /2k

Let m=k
,
so zj = e

Let 9£ . -
- Eq be singular values of V
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For 1<=04)
,

G-- poly (1/0)



② When K is large ,

For any ✗ c- $
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either using

poisson summation We will lower bound If - - ] by
or matrix Chernoff

a special function B ( y )
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✗

BG ) E. tjtj.ei-ifnj-rj.bg,
-

✗

=tj§,tj.fi/B(y)e2-ilmj-Mjdyy-rs=tjEgtjtjiBfmj-mp] (6)

useful esp .

in

theorem ( Beading) (analytic number theory)

For any e > 0
,
exists B :R→1R St .

1)
.

(Minories] BG) I # [ the -42]

2)
.

( compact Fourier] Bcw)=O if lwl > ÷

3) [ nontrivial] B^[o] > 0

Note if we take this B for

c- = ?m =L
,
then if 0 > 1

,

Bfts. - no)=o f jtj
'

!

So (8) = { § ti - Bifo]
,

i.e. 0min (V) ? I (1)
.

☐


