Tenth Homework Set — Solutions
Chapter 5

Problem 37 Let X be uniformly distributed over (—1, 1).

@ P{XI> 1} = P{X > 1)+ P{x < -1} =}
(b) Let Y = [X]. Ify € (0,1), then Fy(y) = P{Y <y} =P{-y <Y <y} =
1y, so that

fr(y) =

1 O<y<l1
0 otherwise

Problem 39 Let X be exponential with A = 1, and let Y = log X. Then Fy(y) =
P{Y <y}=P{logX <y}l=P{X <e’} =1—e, so that

fry) =e=.

Problem 40 Let X be uniform on (0,1), and Y = eX. Then, for 1 < y < e,
Fy(y)=P{Y <y} =P{e* <y} =P{X <logY} =logV, so that

fY(y):{% teyse

0 otherwise

Problem 41 For any r € (—A

,A), we have Fpr = P{R <r} = P{Asinf <r} =
P{H < arcsin%} =

L arcsin 7 S0 that
™

% re —A,A
falr) = A T €A
0 otherwise
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P{X1:O,X2:0’X3:0}:1%1_72%:12783
P{Xlzo,XFo,XS:l}:%l_?Q%:%
P{XI:O,X2:1,X3:0}:%%%:%
P{X1:1,X2:0’X3:0}:%%%:%
P{Xlzo,XzzLXg:l}:%%%:fTog
P{X1:1,X2:0’X3:1}:%%%:%
P{X1=1,X2:1,X3:0}:%%%:%
P{X1:1,X2:1’X3:1}:1_53%%:%3

Problem 7 P{X; =i, X = j} = p*(1 — p)iti

Problem 8 X, Y are jointly continuous with probability density function

c(y? — x?)e v —y<z<y0<y<oo
flz,y) = .
0 otherwise.

(a) Note that

/ o flz,y) = /000 /_Z c(y? — 2*)e Ydxdy = S,

sothatc:%.
(b) ’
1 [~ _ x|+ 1)e™*
fute) =5 [ = atgervay = PEDE
o
1 Y 2 2N\ — 3 —
) =3 [ 6= aein = et ory >0
-y



(¢) E[X] =0 by symmetry.

Problem 9 Let X, Y be jointly continuous with joint density function f(z,y) =
S+ ) for0<z<1,0<y<2

(a) 1 2 1
/ / x® + %dydz = / 27% + zdx = !
o Jo 2 0 6

fx(z) = gx@x +1) for0<z<1

(b)

(c)

P{X>Y}= //fxydydfv—%

P{X<iy ff (2, y)dzdy
P{Y 1 1}_ X<g¥>5) Nl — 0.8625

>—|X <= =
2 2 P{X<2} fO fxl'

2
7

= /OQy/Olf(x,y)dxdy =

Problem 10 Let X, Y be jointly distributed with density function
for0<z<o0,0<y< .

E[X]:/O o fx(2)ds =
()

- ~J| Cco

() = e

(a) P{X <Y} = 3 by symmetry
(b) P{X <a}= [ [[Te"™Mdyds =1—e



