Math 3338, Fa09: Homework 4

1. Suppose X ~ B(n,p) with p € [0,1] and n € {0,1,2,...}. Derive the following.
(a) ux=np  (b) o% =np(1—p)

Hint for (a): The binomial theorem implies 1 = (p+1—p)™ =3, (7]?) pF(1—p)m=F,
Use this and the fact that when n > 1
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Hint for (b): Write
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and calculate that, as done in (a), the right hand side is equal to np((n — 1)p + 1) when
n>1.

2. Suppose X ~ Pos(\). Derive the following.
(a) pux =X (b) ok =A
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3. Suppose X ~ L(p,b) with b > 0. Derive the following.
(a) px=p  (b) ok =2

4. Suppose X ~ x2 with p > 0. Derive the following.
(a) ux=p  (b) 0% =2p

Hint: For any p > 0 integration by parts gives [~ tPe~'dt =p [~ tP~ e~ dt.

5. Suppose X ~ Cauchy(xg,v) with v > 0. Show the following.

(a) px is undefined. (b) o% is undefined.
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Hint: For any p > 1 show that lim Y _dr=oo.
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