
 

Bipartite Expander
A d regular bipartite graph has adjacency eiguals

d cud d

It is an E expander if all others have

absolute value e ed

Let Kun be complete bipartite with 2 a vertices

G is a bipartite a expander iff

c e E L kn n k G k Chel I Leu u

As Knin has eigak he eiguecCI
n e agree

and all the rest are 0

How do we get a bipartite e expander

c By direct castration is easier than

non bipartite kind

2 By the double cover of an E expander



Defy the double cover of a graph E Cue

has vertices Ut oil and edges

acd bid for all Hee

Example

I

Prey If It is the double cooee of G

then the advocacy eigenvalues
of H one Hi

where pei are adjacency
eisavalues of f

Pet UH noe F

So if G is an E expander It is a bipartite E expander



Code construction

let vertex sets of G be U and U Luk

G has d n edges

We put ore bit on each edge so

code length dir

It remains to impose constraints on those fits

Assume that we have a linearcode

of codeword leasth d
tale to cud
min relative distance do

We require that for all

aeUoVfYiMYq.gyc.e E Co

So the bits on edges attachedto each valet look like

a codeword in that small code

There is a matrix Uo sit XECo off Hot O

Mo is da tol d it imposes d iod linear

constraints

In total the vertices impose 2ndA Tol linear constraints

This leaves atleast du 2ndGto nd 2to 7
degrees of freedom

So the tale is Z 2 to I We need to a I



Encoding One can use linear algebra to
construct a big generator matrix

Encode by multiplying the message vector

bythismat
Distance band comes from expansion

then Let E Uo V El be a bipanite e expander

Then for all SE V and TE U

fECscTl

ElsllTllesdFTC
ForSEUilskou.T C U ITI En

average degree of C Sot induced subgraph is

at most 2dor ed

proof ace degree 2 edsel

ties

c 2741477 pedateSte ITI

2 Esd as 27oz E Ot T
Ot I



MirinanDist
Then If E e 8012 then min rel dist of
of C satisfies Je 802 2

perf Suffices to prove minimum weight
of nor zero codeword 2 da do42

Identify a codeword with the set of edges
FEE

or while it is I IFK Oda Let F conesp a codeword

Let seu ad TE V be endpoints of edges in F

As min dist of Co is z Tod

every valet in UN attached to an edge of F

is attached to at least rod

Is l ITI s Is f on LTE tu givesGod

O T e

Aoe degree of C Sot t 2daL e Ed
Ott

as 2 ont e o't E e Glo ote

acre degree of G Sot E d t E d

As ace degree Tod

do e t E Oo e lot Edo



If E E 80 2 z did
2 u

Decoding

U step for each a EU map bits on attached

dff Yandeosest
codeword

The I f s e do13 this alg corrects da

errors after Lg n iterations

lend f c E

S C U endpoints of F

T c V endpoints of z 0 edges off

If 1st e du 19 then ITI e 151

proof acre degree of GG ut z ooze 2 I
ISHITI

Todt
Ot Te

By Car I 2dor
t Ed

T E Eo
use E e o e 80 9So Zo E

T E Z or



lend Lef F be edges in error after a U step
S at U attached to F

let T be V attached to edges in error after a U step

If 1st twig ITLE 41st

prooI each bet is attached to at least doze

edes of F

apply Lem 1

proofotte let F be edges initially newer

Fl e dn do 2
78

S vertices attached to earn edges after fast

U sto Isle OFI oof
Now Len 2 site of set an error decreases

by E each iteration


