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ECE 313

Homework 9 solution
Problem 1 —

a) E[T]=0.25=1/A.
Therefore A = 4.
f(t) = 4e~* (in minutes)

b) A =4 queries/minutes = 4/60 = 1/15 queries/second = 0.067 queries per second

P(N, =1i) = e—°-°67t(°'°—67t)1, i=0, 1,2, ... (tisinseconds)

il
¢) P(N;g>4) =1 -P(Nyg < 4)= 1 - B, e 0067310 Q070 - 5 330 4

d) 2 minutes = 120 seconds

P(Ny,0 < 5)= Zi}:O o —0-067x120 (0-067'><120) - 0.10

i!

Problem 2 — (20 pts)

(a) Observe that ¥V takes values in the interval [1, 4+oc).

=1—expl—Alnc) = _C—A c >
FY(C):P[GXP(X)SC]:{ P[X <Inc] =1—exp(—Alnc) =1 >1

0 c<1

Differentiate to obtain
AU >
fr(e) = 0 c<1

(b) Observe that Z takes values in the interval [0, 3].

0 c<0
Fz(c) =Pmin{X,3} < =¢ PX <c]J=1—exp(—Xc) 0<c<3
1 c>3

(a) 10 pts (b) 10 pts

Problem 3 — (15 pts)

a)
fx@) = [ eayeydy—eaf yeydy—ez[——ey]m=—ea(5pts)
fy(x)—f eayeydx—yeyf eadx—yey [ ae a]o—aye =Y (5pts)
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b) For X and Y to be independent, fy y(x,y) = fx(x)fy (y) = %ae _gye Yy
Therefore, @ = 2 (5pts)

Problem 4 — (20 pts)

(a) Z takes values in the positive real line. So let z > 0.

PlZ <z] = Plmin{Xy,Xo} <z]=P[X; <z or Xg < 2]
= 1-P[X;>zand Xp> 2] =1—P[X; > 2]P[Xy > z] = 1 — e M%7 =1 — g~ (M+ha)2

Differentiating yields that

] M+ /\2)87(A1+)‘2}z, z=0
f2(2) = { 0, 2<0

That is, Z has the exponential distribution with parameter A; + As.
(b) R takes values in the positive real line and by independence the joint pdf of X; and X5 is the
product of their individual densities. So for r > 0 ,

PIR<r = PIgt <rl= P <]

] / Ae” ALIL)\Q& )\de_c]dj:g

] 1 _ —r)\ng)AQB—)\gzg d..EQ _1_
0

N
rAL+ A

Differentiating yields that

Ao
fr(r) = { artaay? " =0
0

0, T <

(a) —10pts, (b) — 10 pts
Problem 5 — (15 pts)

(a) The density must integrate to one, so ¢ = 4/19.

(b)

4 r2 o\ — 4 % ’
fel) = { Tl +andy=Gll+F] 2<o<3
0 else

Jury

fy(y)_{ A4 ay)de= A0+ 1<y<2

0 else
Therefore fx|y (z|y) is well defined only if 1 <y < 2. For 1 <y < 2:
4oy o <r<3

145y
fle( ely) = { (]2 for other =

(a) Spts, (b) 10 pts



