ECE 534 FA26 HW1 Solutions to
Odd-Number Problems

September 4, 2026

The solutions to even-number problems can be found in Chapter 12 of Prof. Hajek’s lecture notes.

Problem 1.3 Ordering of three random variables
Solution. For each u € [0, 1], by the independence between X and Y, we have

P X<u<Y}=P{X<uandu <Y}
=P{X <u}P{u<VY}
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Since U is uniform over [0, 1] and independent of X and Y, averaging over the choices of u using the PDF of
U yields 1
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1.15 Poisson and geometric random variables with conditioning

Solution.
(a) First, note that

P{Y <Z}=) P{Y =iand Z > i}
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where the second equality follows from the independence between Y and Z. Then, note that for each ¢ > 0

we have
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(b) We have

PY<Z|Z=i)=PY <i|Z=1)
= P{Y <i}
i—1

where the second equality follows again from the independence between Y and Z.
(c) We have
PlY=iand Y < Z}
Py < Z}
_ P{Y =iand Z > i}
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= " P{Y =i}P{Z > i},

PY=i|Y<Z)=

where we used the fact that P{Y < Z} = e #P from Part (a). Then, by the calculation in Part (a) we know
that P{Z > i} = (1 — p)*. Therefore, we have
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which is the PMF of a Poisson random variable with mean (1 — p).
(d) From Part (c), we know that the conditional distribution of Y given Y < Z is the Poisson distribution with
mean (1 — p). This implies
ElYY < Z] = p(1 - p).



