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DISTRIBUTIONS OF Z* AND Z* FOR COMPLEX Z WITH
RESULTS APPLIED TO THE COMPLEX NORMAL DISTRIBUTION'

By ARCHIE D. BRock? AND RICHARD G. KRUTCHKOFF

Virginia Polytechnic Institute

1. Introduction. Let Z = Re’® be a complex random variable such that the
density of (R, ®) is given by
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where all parameters are real, r > 0, mn/|b| <6 < mz/|b|, 2 =1-asin(b0+0a),
la| <1, 5#0, ¢, >0, ¢;>0, ¢, # 0, m a natural number, and 0 < o< 2r and
where f(r, ) is zero otherwise. The generalized Mellin transform (GMT) (see [2])
will be used in order to obtain the distribution of Z* and Z* when 7 is a nonzero
real number and Z* is the complex conjugate of Z. The density function (1.1) is
of special interest due to the importance of certain special cases of the family. In
particular: (i) Weibull-uniform, (ii) chi-uniform, (iii) gamma-uniform, (iv) complex
normal.

2. The distributions of Z” and Z*.
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THEOREM 2.1. The GMT of the complex random variable Z = Re'®, with density
of (R, ®) given by (1.1), is
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where
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and t # 0, +b, £2b, -+, and s/c,+c > 0. [for any integer k, h(s, kb) is evaluated
by taking the limit of A(s, t) as ¢t — kb.]

ProOOF. By definition, the GMT of Z is
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- [exp (it0 — ¢, Ar°4)] dr do.
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