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Definition 1 A (n,m, D,~v,«) bipartite expander is a D-left-reqular bipartite graph G(L U R, E)
where |[L| =n and |R| = m such that VS C L with |S| < yn, N(S) > «|S]|.

Theorem 2 Ve > 0,m <n, 3y >0 and D > 1 such that a (n,m,D,~, D(1 — €)) expander exists.

Additionally, D = @(M) and yn = O(F).

Lemma 3 Let G be a (n,m,D,~y,D(1 — €)) expander graph with ¢ < 1/2. For any S C Lg such
that |S| < yn, U(S) > D(1 — 2¢)|S5].
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Theorem 4 Let G be a (n,m,D,~y,D(1 — ¢€)) expander. Then A(C(G)) > 2y(1 — €)n.
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Lemma 5 If the number of errors is at most than yn (and at least 1), then there exists a node in
Lg which is adjacent to more thqn D /2 unsatisfied checks. (This assumes that € <1/4.)
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Lemma 6 If we start with a received word having less than (1 — 2€)n errors then we can never
reach a word with yn errors in any interim step of the algorithm.

< ("29:) }SW . D Is awn MPPU‘ Lo\mA oL %““"‘QP}J)I

){' S way of Si12¢ Th (/g s Sef o‘F' bifs #at ae 1 eﬂor-)
S e Wt 2 T, (1) D unig 2 wbrs  (all are w.p,q/,[,y)

< has ]5) : (I—ZC)D m{lwg hbv g

3 V\V\hqpfy \

H ol Lﬂ-_s \G\I\

S

SIC ¥




N e
TQ\AV\QY‘ Cedes 5 Q: l/@

d
Fix ¢ €35 A:r'(r){ A

C(@, Cc) = %k\é?o‘(g"/VrCR wl r'(r)e&}
N'.L_>iv‘(§
u'A‘-A—-)Eo”f "’IAG&.@A

d—rnglo«*

§+mw+ . \ ,
\AH« - ) create bf ® E@ Ve \/@

D-2 A?O(

]\/\S\/‘@C}\} AQ%‘\/\{ C (0/ Co> C}\i q«\‘f‘eﬂ/\%{)/

Lt Gelve) o, 0{~W} 9raph Lt G c ?"1)30\

D«efg‘ _T(G)Cé} - EZXGEG,ISE /Vve\} X/E()<Co E

Assiywme G ha E Mv\x(mzl/ mh))
Theorem 15 Let Cy C Fg have distance > dod. Then the relative distance of T(H,Cy) is >
8o(0 — %)
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