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The Classical Kaczmarz Method in a Nutshell

B Linear System:
AmxnX=b (or AA*y = b)
® Affine Projection:
D) — (1 = PR 4 b3, j € Lm

® |teration Matrix:
Q=1-AL"A

® |terated Solution:

% = Prer(n)X + Alr24h
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Existing Estimate

m Classical Iteration (Meany, 1969)
p? <1 — det(AA*)
® Random lteration (Strohmer/Vershynin, 2009)

2 )\min

<1-
Po= T (AAY

® As POCS (e.g. Deutsch, 1997)
P <1-T]( =0t 5y)
k
® Variations: Block, Extended, etc.
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Our Contributions

m The Convergence Estimate

<1

AglInr

Each factor can be illustrated by example.

®m The Shuffled lteration

p<1-C
K

(with cheap Relaxation plan)
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The Triangular Truncation

®m The Cartesian Decompostion
L=R(L)+iI(L)
® The Logarithm Norm
IS(£) (sen(S(L)(IT)) oo — %'n r
(Unbounded on L' and L°°; e.g. Toeplitz matrices; can be classified)

B |Limited Boundedness Upon Permuation

1Eo [(S(£)(PeBP;))P] lloe < CIBIIS,, P <B<o0
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Key Message

ONE Shuffle Suffices!



