Assignment 3 - Solutions

20th November, 2017

4.6 Since X is a discrete random variable we need to sum the probability of each value multiple
by the value, that is,
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4.9 Similar to previous example, X is a discrete random variable, therefore,
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(b) Using the expansion of (3X 4+ 2)? we have
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4.25 Using the Binomial theorem to expand (z — u)" we get
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(a) Using the above equality for ug = E[(X — u)3] with r = 3 we get
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(b) Using the above equality for pq = E[(X — p)*] with r = 4 we get
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4.32 Chebyshev’s theorem states that
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4.38 Using the Maclaurin series of the function T2 Ve get
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(a) Since 0% = E[X?] — (ux)? and by comparing the above equation with the general
moment generating function
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(b) Since 0% = E[X?] — (ux)?, and
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4.44 We know that
COU(Xl,Xg) = E[Xng] — E[Xl]E[Xg]

and since
f(x1,23) = <x1 +

we have
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Using the marginal distribution of X; we get
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Also using the marginal distribution of X3 we get
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and finally we have
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Mxy(t1,t2) = E[eh7HY] / / MY o= TY drdy
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Since Mxy (t1,t2) is symmetrical setting to = 0 gives E[Y] = 1.
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4.51

Var(W) =9Var(X) +16Var(Y) +2Cov(3X,4Y) = 9Var(X) + 16Var(Y) + 24Cov(X,Y)
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4.58
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4.60 (a) Using the definition of cumulative function we have
Flzla<z<b) = PX<z|a<X<))
Using the definition of conditional probability we have
P(X <z,a<X <)
Pla< X <b)

Defining A = {X | X <z} and B ={X | a < X < b} then the nominator is intersection
of two events and is as follows:
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(b) Using the above cumulative distribution, we can get the conditional density as follows:

fl@)y
f(q:a<a:<b){ Fo)— Fla) it a<x<b
0 if elsewhere
Therefore,
bou(x) f(z) JPu(@) f@)de  [Pule)f(z)de
Bl <0 8 = [ e = S Ry~ s

[5 marks]



