Random matrices and communication systems COM-612, Summer Semester 2009-2010

Solutions 4

a) We have
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Using the definition of K, we therefore obtain
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b) Property (0) is clear, property (i) follows from the fact that K(6,6) = 1"2_01 1 = n and property
(ii) follows from
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c) By expanding the determinant with respect to the m!* column, we obtain
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where we have expanded each sub-determinant in the sum with respect to the (m — 1) row (which
is the m‘" row of the original matrix).

Using properties (i) and (ii) of part b), we therefore obtain

2m
Dy(61,. .., 0) dp,

0
m—1

= 27 D1 (61, .., 0m1) — 27 > (—1)!VK(6;,60,) det ({K(ej,ek}j 7élmk;ﬂ,ﬂn)
LlI'=1
m—1

= 2mn Dm_l(ﬁl, e 79m—1) —2m Z Dm_l(el, . 76m—1>
=1

= 27 (TL —m + 1) Dm—1(917 .. .,Qm_l),



where we have again used the formula for the determinant (in the other direction).
d) By the formula found for p(61,...,60,) in part a) and repeated applications of Mehta’s lemma (or
induction), we find that
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and
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g) Since K(0,0) = n and fOQW p(0) df = 1, we obtain that C), ; = ﬁ, therefore
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and Cp2 = Cp1/(2m(n — 1)) = 1/(47% n(n — 1)), so
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NB: two lines above, we have used

eie—l‘:

¢if/2 (ew/z - e_w/z)’ — |2 sin(6/2)] .



