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ECE 313 (Section F)

Homework 6 Solution
Problem 1 —
Let Nt be the number of arriving jobs in interval t, , since it is Poisson distributed with
parameter A=0.3t, its pmf can be written as:

0.2t)k
P(N, = k) = e-O-Zt% k=012, ...

3
a) P(Ny = 3) = e 0210 2200 — 19

b) PNy < 10) = X120 P(Nzo = k) = e 5%, % =
' 2 3 4
¢) P(2 < Nyp < 4) = P(N10=2) + P(N10=3) + PN1o=4) = e 25 + = +2) =0.5413
d) Let A denote: 3 jobs in the first 10 seconds, B denote: 10 jobs in 20 seconds
P(A|B) = P(B|A)P(A)/P(B)

P(B|A) is the probability of having 10 jobs in 20 seconds, given that 3 jobs arrive in the
first 10 seconds. This is equivalent to 7 jobs in the remaining 10 seconds = P(N1o = 7)
Therefore,

P(Nyp = 3|Np = 10)=
P(Nyo = 3). (N = 10) _ P(Nyg = 3).P(Nyp =7)
P(Ny, = 10) P(Ny, = 10)

= 0.003 * 0.18/0.005 = 0.108

kx?(1—-x%), 0<x<1
0, otherwise

Problem 2 — f(x) = {

Q) Jo f@dx =15 [k -x)de = k(5 -Z)| =k (3-2) =4=1=k=6
b) F(a) = foaf(x)dx =an 6x%(1 — x3)dx = 6(?—%6) g= (2a® — a®)

F(a)=(a®—-a®), a=0
¢) P{0.25 <X <05} = [ f(x)dx = [26x?(1 — x*)dx =0.203
d) P{0.25 < X < 0.5} = F(0.5) — F(0.25)
= (2(0.5)% — (0.5)) — (2(0.25)% — (0.25)%) = 0.203

Problem 3 (10 points)—
LetY = g(X).

E[g(X)] = Zypy (9(X) = v)
E[Q(X)] = Eyzi:g(ui)zpr (uz)
E[g(X)] = Zig(us )px (ui)
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Problem 4

The expected value of a continuous random variable is calculated by integrating over its
PDF

E(x) = f x * f(x)dx
Since the PDF is 0 for x<0, we only need to integrate over the non-negative range:

[oe)

E(x) = f X * pe H dx
0
Therefore, the expected value of the random variable X is:

@ 1
E(x) = [—xe ™ ™]7 +f e Mdx = —
0 u

Problem 5 — To calculate P(X > 4 x 10°) for the normally distributed variable X, we
first convert it to a standard normal random variable by subtracting mean (p) and dividing
by standard deviation (o):

X—-5%10° 4x10°—5%10°
P(X > 4%10°) = P

5% 105 > 5% 105
=P(Z > -2)
=1-F;(-2)
=F;(2)
= 0.9772 > 0.95
Therefore, the deal will be made.



