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5.53. Tadependent, since £(y,,4,) can be fackered .

559 a. Because of the independence of Y; and Y3,

Fn, v2) = f)f(ya) = Je~niwd3

for y1 > 0,y2 > 0.
b. The probability of interest is the shaded area

in Figure 5.11. Hence
1 t-»

P +Y2<)=[ [ flyn, v)dndy

= [ [1 = e8] L v dyy
[}

12
h

Figure 5.11
j(% -2/3 —6’1/3)dy2—e“”?/3] 1 e V3 =1— 4 e~ 1/3
V]

5 61 LetY; = calhng time to the switchboard of the first call, then

fyp)=1 0<y <1
Y, = calling time to the switchboard of the second call, then

fy2) =1 0<y, <1
Then we have f(y;, y2) = 1.

o ptnsired=(Fran) (frm) - @0~

(since Y} and Y; are independent).
b. Note that 5 minutes = { of 1 hour.

. 112 5 +(1/12) . HA2 pn+{(1/12)
Pi=Ya<g)=f [ dfdn+ [ [ dydy
° o /12 ;-(1/12)

[ [(2) ] dn
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_ [ % u n nY _ 4 _ 46 __ 23
=\2)7 IZ]O + 12]1/12 + 12) 2 — 288 T las-
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564 Refer to Exercises WENES® 5.22. Recall fi(y) = 2y for0 <y < 1.
1 1
a EM)=[2ywmdn=[2idn =3
[1]

1
b. E(Y?) = f 23dyr =LsothatV(¥)) =3 —-5=15
c. Since E(Y:) = f 292 dys = 3, EM-Y)=0.

In N He above, We use the fo"owmaf Comruiix\non thn,)\ s abso
ruvumA 4or ©. 22)

\
b= 7 )y, = § 4yg dy,
- Z 1
”@'35 ‘%"L = 2y, Joo O <y, <.
whicy Provides the mﬂaina& c\ens‘r\y function for Y, .

5 69 Since Y} and Y; are independent, with f, (1) = %y;e“”’/ 2and fo(yy) = %e"”/ 2

B(}#)=£(k )E(YZ)*lf ey, [ yoe/? dy,

=i[-20? @) =1 (4) =1
since the second mtegral is the vanable factor of a gamma distribution with o = 2,
f = 2 and integrates to I'(2)22 = 4.

95.70 The marginal distribution of Y; is fi(y1) = 1 for 0 < y; < 1, so that EN) = f ¥ dy,

= % Using the joint dxstnbutlon of Y} and Y5, we obtain

] 211
E0) = J [ Bandn=f g = 4],=1
0 0 [}
Thus, E(Y; — ¥3) = 1

1
I

1
2

5 77 From Exercise 5,“ EY,) = E‘(Y;;) = ~ . Then

[]
E(MY;) = [ f Wi dy dy, = [ 442 dy, = 3
{ [i] (1]
Cov(h1, V) =2 - 3=

No, this is not surprising since Y; and Y, are mdependent.



©

5.80 cov(ti, Us) = E{(1; + Y2)(Yi — Yz ~ [E(Y;) + EQRE(W) - BY2)]}
= E(WY2) + B(Y2) — E(MY,) — E(Y2) - [E(W)P - EM)E(Y2)
+ E()E(Yz) + [E(Y2)P
— ot -0}
Now
V() = E{U} - [E(U)P

— E(Y? + 20 + YP) — [(BY)? + 2(EV)(EY;) + (EY:)?)

= V(%) + V(Y2) + 2{E(Y2) — (EY1)EY2)] ‘

= o} + 0% +2Cov(11, Y2)

=gl +0}

since Y; and Y3 are uncorrelated. A similar calculation yields V (U;) = o} + o3. Hence
2

2,2 2
_ 00 = 9=%
p Jiorto3 )(a,!+a;) oi+o3

581 The marginal distributions for Y; and Y; are shown in the accompanying tables.

U n{n) Y2 P2(v2)
1 3
- : 0 :
0 3 1 3
1 3

Since, for example, p(—1, 0) # p(—1)p(0), Y1 and Y; are not independent. However,
B =1 (5) +0(}) +1(3) =0
E(MYy) = (-1)(0) (3) + (D) 5) + (D) (3) =0
so that Cov(Y), Y2) = 0.

587 Refer to Theorem 5.12.
E(3Y; +4Y2 — 6Y3) =3(2) + 4(—1) — 6(4) = ~22
V(3Y; +4Y; - 6Y3) = 9(4) + 16(6) + 36(8) + (2)(3)(4)(1) + (2)3)(—6)(1)
+2(4)(—~6)(0) = 480
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5 92 RN, (7h) = e ™™, which is a gamma distribution witha =2, # = 1.

Hence E(Y;) = 2(1) = 2 and V(Yl) =aff? =2.
fZ(yZ) f e~ dyl = —-e"yl];: = e~ W2

which has a gamma distribution wnh a = [ =1. Hence E(Y;) = V(Y2) = 1. Finally

o0 Y

EMY,) :.,f of e dyydyy = [ Uen gy = OTL
o
Cov(Y;, ) =3~ (1)(2) = 1 EYi-Y)=2—1=1

Vi —-Ya) =2+1-2(1) = |
Note :
B = e gy oo

L am\i):ely ht o customer wouM Sf&ﬂA moTe :H\a.n 4

Mantes ab the service windew because s is

3 standad devidions above Hhe mean.

598 Let Y = X; + X>, the total sustained load on the footing.
a. Since X, and X, have gamma distributions, F(X,;) = ay 6, = 100 and
E(Xa) = agfly = 40. Also, V(X)) = oy} = 200 and V(X;) = ayff; = 80. Thu
E(Y) = E(X; + X3) = 100 + 40 = 140.
Since X; and X are independent,
V(Y)=V(X; + X2) =V (X)) +V(X2) =200+ 80 = 280
b. Consider TchebyshefPs theorem with k = 4, P(|Y — p| > 40) < . The

corresponding interval is (140 — 4+/280, 140 +4\/280) or (73. 07 206. 93) Thu
the sustained load will exceed 206.93 with a probability less than .



