Math 424 — Prof. Richard B. Goldstein — Chapter 7 HW — 7" Edition

#2 7.2 Fromy=x°, r=0,1,2,3, we obtain = = VY

= 3\ 2\ 3\
Q(H):f{\-’"y:':(m@) () () ere=vras

# 74 P =1=f(11)=1/18,
P(Y=2)=f(1,2) + f(2.1) = 2/18 + 2/18 = 2/9,
P(Y =3) = f(1,3) = 3/18 = 1/6,
P(Y =4) = f(2,2) = 4/18 = 2/9,
P(Y =6) = f(2,3) = 6/18 = 1/3.

#6 7.6 The inverse function of y = 8z is = = ylfzfﬁ, for 0 < y < 8 from which we obtain
|J| = u~%3/6. Therefore,

. 1 i
a(v) = F(v"*/2)1T] = 2/ /6) = Gy, 0 <y <8

#9 79 (a) The inverse of y = v+ 4 is © = y — 4, for y > 4, from which we obtain |J| = 1.
Therefore,

g(y) = fly—4)|J| =32/y*, w=>4.

(b) P(Y >8) =32 [y 3 dy=— 16y7%" =1

212 7.12 Since X, and X: are independent, the joint probability distribution is
Flz1,20) = fl1) flzg) =22, 2, >0, 2, > 0.

The nverse functions of 1 = =1 + 22 and w2 = x1/(z1 + x2) are ;1 = y1yz and
xy =yl —yy), for gy = 0 and 0 < y, < 1, so that
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Then, g{m,wz) = flvnve, m(1—y2))|J| = me™, for y; > 0 and 0 < yp < 1. Therefore,

—i1.

1
glm) =f e M dyy = e, wm >0,
]

and
aluz) =f e dy, =T(2)=1, 0<y <l
(1]

Since gy, v2) = g{v)g(yz), the random variables ¥] and Y5 are independent.
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#14  7.14 The inverse functions of y = x° are given by =, = ¥ and 2 = —, /i from which we
obtain J; = 1/2,/y and J, = 1/2,/y. Therefore,

1+ 1 1-F 1

= i -—-.I J r_ ,n'_ J — . — 1:'2 :__i—‘
9(y) = F(VY)[ Nl + F (=) | RN A IR Y i
for 0 < gy < 1.
#17 7.17 The moment-generating function of X is
oy _ 1y e'(1— M)
My(t) = E(e*) = = e )
x(t) = E(e") kg_lf W)

by summing the geometric series of k terms.

#18§  7.18 The moment-generating function of X 1s

X — T _x— p - { x j_'.lt'tz
Mx(t) = E(e™) =p) eqg"' = EZ“’F‘” T 1_ge
=1 r=1 .

by summing an infinite geometric series. To find out the moments, we use

(1 — ge*)pe’* + pge™ _d—glp+pg 1

p= My(0) =

(I-ge? | (-¢* p
and
u— a0y = (Lo aeVpet 4+ pae* (L —qet)|  _2-p
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