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71.

P(X1>X2+X3) + P(X2>X1+X3)+P(X3>X1+X2)
= 3PX1>X2+X3)

l—x3 1-x3
= / / / dilildaigd.’[?g = 3/ / 1 — T2 — .’133)d.’1,‘2d$3
To+x3
1-— 1
- / (A== drs = =
0 2

P(min(X1,...,X,) >t = P(X;>t,....,Xy>t)=P(X; >1)--P(X, > 1)

= oML M i

72.

showing that the minimum is exponential with rate nA.

73. If we let X; denote the time between the 5" and (i —1)*¢ failure, i = 0,1,...,n—2, then
it follows from problem 72 that the X; are independent exponential random variables
with rate 2A. Hence, Z?;OQ X, the amount of time the light can operate is gamma
distributed with parameters (n — 1,2).

74. (a)
P(X; = max X1, X9, X 1/3
P(X1 > X5|X; > X3) = = P(X, >)1(3)2 ) 1§—2 =2/3

(b)
P(X3 > X1 > XQ) . 1/3!

P(X: < X3)  1/2

P(X1 > X|X; < X3) = =1/3

P(X1 > X9 > Xg) . 1/3!
P(XQ >X3) B 1/2

P(X1 >X2|X2>X3): 21/3

P(X; = min X;, X5, X3)  1/3
P(X1 > Xo| Xy < X3) = (QP(X2<;(3)2 3):1/W22/3

75. (a)
fX Y(xa y)
zly) = ———F—+=C x,
fxy(zly) ) fxy(z,y)
where C does not depend on z. Writing

(z—ux)2_2p(w—uz)(y—,uy) :é[x_(ﬂﬁp(y_uy)%)rw

Oy OO0y T y

where K does not depend on z, yields that given Y = y, X is normal with mean
wz + ply — uy)g—: and variance o2(1 — p?).
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(b) That Y is normal with mean pu, and variance (75 follows from (a) since

~ fxy(z,y)

frw) = fX\Y(w‘y).

The result for X can be proven in a similar fashion.
(c) Follows since the joint density factors when p = 0.

76. Let Y =max X;,...,X, and Z = min X;,...,X,,. Then

n

P(Y <z)=P(X;<3,...,X, < 1) = [[ P(Xi < 2) = F"(2)

=1
and o
P(Z>7)=P(X,>1,.... Xy >2)=[[P(Xi>2)=[1- F(z)]"
i=1
77. Let
7 - 1, success on trial j
7771 0, otherwise
Then
n n n
E Z Ii| = Z EI;] = Z D) (independence not needed)
j=1 j=1 j=1
and

n

n n
var Z Il =) wvar(l) = ij(l —pj) (independence needed)
1 j=1

j=1 Jj=



