678 Let ¥ be the point on the one-mile stretch chosen for sentry [ and let Y5 be the point
chosen for sentry 2. It is given that fy(y;) = 1 for 0 < y; < I and fr)('z/;) = 1 for
0 <y < 1. Since ¥} and Y; are independent, their joint distr'ibuti<)n~ié ~
Tynye) = fily) foly2) = 1 Oy S L0<y <1

The distance between the two sentries, which is the variable of interest, can be
represented by [Y; — Y| . Let us consider first the joint distribution of u = ¥} — Y5
dyr

and Ys. Letting Yy = y», we have Y1 = U + y2 and ’ - ‘ = 1. Hence g(ys, u) = 1.
The region on which the density is positive is shown in Figure 6.10.

vo=1+u y,=1-u

Figure 6.10
1+u

glu)= [ dya=1+u for —1<u<0
0

t—u

gu)= [ dyp=1-u for 0<u<l.
0

Now the probability of interest is
P(vi-Yal<})=P(Ul<3)=P(-5<U<])

0 12
= [ (I+u)du+ [ (1 —u)du
~1/2 0




7.2 a P(V—ul<n)=pry- Vop)<i)=p ( < Yoo )
(Vonf=s)=rl-s< (v < 3 m@~7
=P(=3/n/2< 2 < 3f/z) P(=15\/n< = <.15\/n)
=1-2P(z > ‘15\/;) = 2P(z > 45) = 1 — 2(.3264) = .3472. This probability is

less than that found in exam )le 7.1 (as o has increased).

b. The pxobablllty inquestion is | — 2P(z > .15 n) whichis I - 2P(z > T5) = 5468
forn = 25, 6318 forn = 36, .7062 for n = 49, and .7698 for 1, — 64.

¢. The probabi]ities increase as n increases,

d. As we increase o the var iability of ¥ increases. Therefore the probabilities for exercise 7.2
part b should be smaller than those for exercise 7.1 part b. (which is exactly what we see).

7. 1 O a. Since a x” random variable is defined as a gamma random variable with o = 5 and
0 =2, the expected value and variance are
HU)=af =v and V(U) = aﬁ =2
b.  Using Theorem 7. 3, we see that the quantity ll—)g— has a x? distribution with
v'=n-—1. Hence, from part a,
E(M—) =n—-1 o (BYNESY)=n—-1 or E(S?) = g2

(72
Similarly,
V(Lﬁ%)ﬁ):Q(n~l) or [L"T;T‘X}V(sz):z(n~1) or V(§2) = 2t

7. 1 2 Similar to Exercise 7.11 Since, from Definition 7.2,

Plog<(V—p)<g) = <ﬁ</<ﬁ>
v

the necessary probability will be obtained if we take
gz

Do s and = lgs
() )

o ~186) o

Indexing n — I = 8 degrees of freedom, we have ¢ g5 = 1.86, g, — (=£%) 5, and
— 1.86 r
ga = (_~3 ) A()¢



