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(a) P(40-year-old male survives to age 50) = exp [— 4500 /\(t)dt] = e 035 = 0.7047
(b) P(40-year-old male survives to age 60) = exp [— ffoo )\(t)dt] =e 121 =0.2982
(a) P(the item survives to age 2) =1 — F(2) = exp [— f02 t3dt] =e 4 =0.0183
(b) P(0.4 < lifetime < 1.4) = exp [f I's t3dt] —exp [f L t3dt} 0.6109

(c) P(l-year-old item survives to age 2) = exp [— ff t3dt} =e 375 =0.0235
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where the last equality follows by a change of variables z = t —z. Note that the factors

ﬁ have been ommited since they cancel out. We see that the inverse of the hazard

rate function is clearly decreasing in x when a > 1 and decreasing when o < 1. Hence,
the desired result follows.

Note that we need to make at least 2 and at most 4 tests in total and at most 3 tests
to identify the first defective transistor, so 2 < N+ No < 4 and Ny < 3. In particular,

1

Pivy o) (1, 1) = Povy no) (1,2) = Py, no) (2, 1) = Py v, (3,0) = 10

and

2
P(N17N2)(1’3> - P(NI,NQ)(27 2)= P(N1,N2)(37 1) = 10°

(a) Yes, X and Y are independent.
In particular, fx(z) = ze™, > 0 and f,(y) = e ¥, y > 0 and fxy(z,y) =

f@)f(y).
(b) No, X and Y are not independent. In particular,

1

fx(z) = / fxy(@,y)dy=2(1-2),0<z<1
Y

fry) = /0 Fxy (e y)de =2y, 0 <y < 1

and fxy(z,y) # f(2)f(y).
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64. (a) Fapc(a,b,c)=abc, 0<a,bc<1
(b) The roots will be real if B2 > 4AC. Now,

z rl z/a rl
P(AC’<x):// dadc:/ / dcda+/ / =z —uzlogx
c<z/a,0<a<1,0<e<1 0 JO 0 x

Hence, Fyco(r) =x — zlogx and fac(x) = —logz,0 <z < 1.

1 1 pb?/4
P(AC < B*/4) = / P(AC < b*/4) fp(b)db = / / —log xdxdb
0 0 Jo

1 b2 b2 b2
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log2 5

6 36

where the above uses the identity

3

3
9 z’logz =z
log xdx = - —.
/:c og xdx 3 5

65. Let X; denote the number of type i events. Note X = X; + Xs 4+ ...+ X, and given
X the X; are multinomial (See Ex. 1f, p.247, Ross).

PXi=r1,...,Xn=1) = PXi=r+1,.. Xp=rp,X=) 1)
=1

n
= P(Xy =T1,--oaXn=7’n|X:Zri)P(X:Z”)
i=1 i

) o e
7“1!7"2!--~7"n!p1 Py Py ()]

_ i e AP (= Ap;)"
P ry!
Hence, X; are independent Poisson random variables with respective parameters Ap;.
66. (a) PW<t)=1-PW>t)=1-P(X>t,Y>t)=1—-[1-Fx()][1— Fy(t)].
(b) fw(t) = GFw(t) = fx ()1 = Fy ()] + fr()[1 = Fx(1)]
Dividing by [1 — Fx (¢)][1 — Fy(t)] now yields

fx(®) )
1 —);’x(t)] Ml —YFy(t)] = Ax(t) + Ay (1)

Aw (t) =



