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1. If X is a binomial random variable with parameters n and p, show that, for p < a <1, we

have (1-a)
1 -__p —x)n p an
< — .
PIX > an] < (l—a) (a)
(8]

9. For the sample space Q = N, consider the class of subsets given by C = {{2n} : n € N}.
Show that the o-field generated by C, ¢(C) is given by

o(C)={2A: ACN}U{24US5: ACN},

where S is the set of the odd positive integers and for any subset A C N, we have 24 = {2k :
k € A}, when A # 0 and otherwise 24 = §. 18]

3. For a (nondefective) nonnegative random variable X, show that

n2™

BlX] = 1imzk_1p[k"1<x< i

om = P
For a nonnegative random variable X, show that
oo
E[X?] = / 2z P[X > x]dz.
0

(You will be penalized if you assume density or probability mass function of the random
variable X.) [3-+5=8]
4. For a random variable X with E[|X|¥] < oo for some k-> 0, show that the function
() =E [Xl exP(z'tX)]
is uniformly continuous for any [ < k. 4]

5. Which of the following four functions cost3, cos®t, cos|t]* and |cost|® are characteristic
function(s) of some random variable(s)? [12]
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