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4. Text Problem 3.29 (page 133) Let I be the index of the first successful
refresh. Recall from Problem 3.18 that the PMF for I is

pi(i) = (1/2)"

We may then compute the expected value of I from the definition:

Bl =Y im) = Y i(1/2),

where this sum may be computed by a tweek to the geometric series:
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Since Y i it = 12370 dof, we arrive at
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By this identity, we now have that

Bl = Zq;(m)i -7 _"2'1)2 =2

To compute Var[I] we first compute B{/?] = Y 2 *(3)%. Similar to
above, we have
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Therefore

E[?’] = 2 =6
= Var[l] = E[I2]2— (E[I])? =6—4=2.

If we relate the time T, in seconds, it takes to renew to the number I
of requests it takes to renew, we have that 7' = 101, so that E[T] =
E[10I] = 10E[I} = 20, and Var[T} = Var[10I] = 100Var[I] = 200.

5. Text Problem 4.39 (page 219) We have that the pdf fx(z) = ¢(1—2?)

We first have that constant ¢ must be such that [ fx(z)dz = 1.
Thus,

/::;fx(ac)d:c:/_1 c(l—xQ)dxzc[x~%m3} :%ﬁ,

r=—1

therefore, ¢ = %. Now the expected value
[oe] 1 3
ElX]= / rfx(z)dz = / ax(l — 2%)dz
00 -1
3 [ ‘ 371 1
= Zf_lx—zsdajzz[aﬁ—zﬁ]
= 0

We compute the variance, Var[X| = E[X?] — (F[X])? by first comput-
ing

E[X?) = /00 2’ fx(z)de = /_l %xQ(l — 2%)dz
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6. Text Problem 4.56 (page 220)

a.

Since Y = 3X + 2, we have that

E[Y] = E[3X +2|=E[3X]+ E[2] =3E[X]+2
and VarlY] = Var[3X +2] = Var[3X] = Var[X],
so that we need only know E[X] and Var[X] to compute E[Y]
and Var[Y].

When X is Laplacian, we have E[X] = 0 and Var[X] = 2/a?,
for parameter o. Thus, E[Y] = 3E[X]+ 2 = 2 and VarlY] =
9Var[X] = 18/a*

When X ~ N(p,0?) (notation for X Gaussian random variable
with mean g and variance 0?), we have BE[Y] = 3E[X|+2 = 3u+2
and Var(Y] = 9Var[X] = 952

If X = bcos(2nU), then we first find that

E[X] = E[bcos(2nU)] = /00 bcos(2mu) fy (u)du

1
= / b cos(2mu)du
0
= —lz-[in(Q w)_, =0
- 2 5 Uy =

and E[X? = E[p*cos’(2nU)] = /00 b? cos®(2mu) fy (u)du

1

= b / cos?(2mu)du
0
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= U 45111 TU ——2

u=0

Therefore E[X]| = 0 and Var[X] = E[X? — (E[X])* = b*/2 so

that E[Y] = 3E[X]+2 = 2 and Var[Y] = 9Var[X] = %
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