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Homework Assignment 6, Solutions

Problem 1.
For LDPC codes we haveR =1-— T HereR= g . So we get:
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a=— /] > — ) = —— =10. So the smallest possible value for ais 10, which is

achleved wherN = 2 and A, =1.

Problem 2.
(a) Let p,, p,, -, p,, be such a probability densit)z pH, =U.
i=1
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Let g,,0,,---,q, be such a probability density: q —% for 1i=12---,n

Zn:qui =U. HereZ(,B):Zn:e“”*i :

logx is a concave function. So by Jensen’s inequality, we have:
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Equality in (1) holds when p, =q for i=12---,n. Therefore the optimizing

wial n
probabilities are of the formp, :% fori=12,---,n, whereZ(f) :Ze‘ﬁ*i .
i=1

Q.E.D.
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By inequality (1) in part (a) we knows_,, = fJ +logZ(f5) . So:



S =102 (B) - ﬁ%logz(ﬁ) . QED.
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Smax =109Z(B) + BJ =log(e™” +e* +e*)+ AU . Let B runfrom —o to +oo, we
get thefollowing plot (thex axis is U, and theg axis is S

max)'
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