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Kaczmarz method for SLE
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Example forn=m=2



Randomized Kaczmarz method

[Strohmer, Vershynin 2009] Iterate hyperplanes in random order:
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For consistent, for over-determined system exponential convergence rate holds:
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(assuming that left inverse exists)



Kaczmarz with Lyusternik acceleration
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So we having the “shooting” rule:

when cos(z* — zF 1, zF 1 —2F2) = 1,
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Where Kaczmarz is useful?

e overdetermined systems (Az =b, A € R, n > m)
e ill-conditioned systems (|| A|l|A~1|| > 1)
e other special cases



Fourier matrix

ft) = 3 acos(2nilt), ¢ = {a }"

l=—r
Assume that we are given non-uniformly sampled nodes and values in them:
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Recovering signal leads us to system
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Az = b, Ajr = \/wjcos(2mikt;),b; = /W f(t;),w; = —

Here weights are supposed to compensate for varying density in the sample.



Relative residual

107

12

1

1"

1n-#

10- 10

lu—lz

101

Signal reconstruction forr = 50, n =

700, m = 2r+1

Kaczmarz
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Relative residual

Over-determined systems

n =200, m= 500, Cond = 200

Kaczmarz

simple randomized Kaczmarz
Randomized Kaczmarz
Lyusternick Kaczmarz

lu—l -

10°% 4 Mﬁ

10—3 -

0 5000 10000 15000 20000 25000 30000 35000 40000
Projection number



Over-determined systems

Comparison with mainstream algorithms
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lli-conditioned systems
Comparison with mainstream algorithms
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Stability with moderate conditional number

Noise with sigma = 0.010000
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—— Relative difference between sol

JD-:I .
utions

107"

Value

JD_Z B

JD—E .
50000

40000

0 10000 20000 30000
Projection number




Value

Lack of stability for ill-conditioned matrix
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Thank you for your attention!

' mon,

https://en.wikipedia.org/wiki/Lazar_Lyusternik

do something...
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