Quick approximation to matrices - A. I'rieze, R. Kannan

predigested and performed by Marek Krc¢al

R,|R| = m will denote set of rows, C, |C'| = n will denote set of columns, R x C-

> Ay

real matrix A is (A;;)ijerxc, Aij € R

Allp = (Z Agj)l/Q

A = max A where A =
g c | S,T‘ S, T
(4,7)ESXT

of matrix A is given by R;,C;,d; for j =1,... s s.t.

A=DW 1+ D@ 4 4+ DY + W where DY) = CUT(R;, C;,d;)
the decomposition’s

Theorem 1. Let A be a real R x C-matrix (R and S stands for set of rows and
columns). There is s < 0.56?/€% a cut decomposition of A can be constructed:

A=DW +D® ... 4 DO 4 W where DY = CUT(R;,C}, d;)

where VS C RVT C C: W) < e/[STTI||Allr

Theorem 2. Let (A;;); jev, Aij € L—l, 1] be a matrix of edge weights of
a complete graph. Then in time 200/ log(1/§) with probability 1 — &
we can find a cut S*,V '\ S* such that

Age s+ = As s — en? for every S C V.

Proof.

e We use Theorem 1. to get a decomposition of A with error

|A—=DW —D® — ... — DY, < en||A||r/10 < en?/10

o (DW .-+ DW)g\s = 37 d;fig; where f; = |S N Ry| and g; =
(VA S)N G

e approximate: f; := | f;j/v|v and g; := |g;/v]v. We have

\ Z djfig; — Zdjfjgj]gsﬁ@m/ —v?) <en?/3
j=1 j=1

. €n :
choose v := ; a7, I order to get

e brute force: enumerate all O(1/€*)?* possible values for f and g,
question whether for a given values of f, g a cut S exists reduces to
an integer program that we replace by its linear relaxation

— Let P be the coarsest partition of V' such that each R;,C} is a
union of sets in P

— For every f, g define the following IP:
Find values xp (represents |S N P|), P € P subject to:

fjg ZPgijP Sfj‘i‘l/ jzla"'as
9i = Zchj(’P’_xP) <gtv

— Find a feasible solution if it exists. Round down each value to
the nearest integer below.
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0, otherwise

is (d? + -+ d2)V/?

Constant time construction

For every 6 > 0 in time
20(1/) 1og 5 with probability
of width s < 192/¢? and coef-
ficient length /27| Al|r//mn

can be constructed.
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