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ECE 313

In-class activity3 Solution
Problem 1

a): According the formula E(x) = };a; * P(x = a;)

r

E(U) :Zai*pi

i=1
We know that E(U) =0, allp; =0, alla; =0
So, p; x a; = 0foralli,
Ifam +0,p, >0, thena,, * p,, >0,E(U) >0
So, foralli, i #0, p; =0,s0 P(U=0) = 1.
Proved.

b): According the formula Var(X) = E[(X — E[X])?]
We know that (V — E[V])? = 0, according to the theorem in question (a)
P((V—-E[VD?*=0)=1
So,
PV =E[V]) =1
Proved.

Problem 2
First, find the inverse of the distribution function F(x).
Forx >0, F(x) =1 —exp (—5x2), F(x) =0, else.
Setting F(x) =uwhere0<u<1,

1—exp(—=5x3) =u

X = \/—%ln 1-uw

Therefore, the inverse function F~1(u) = \]—gln (1—-u)
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To construct a random variable X with this distribution from a U(0,1), we
can use

X = 111U
= [-zma-u

where U is a uniform distribution U(0,1) and X is the desired random
variable.

Problem 3

let Z be the random variable obtained by rounding Y to the nearest integer
greater than Y, the distribution of Z is a discrete distribution, and the
probability mass function (PMF) can be derived as follows:

The probability that Z= 1 is equal to the probability that Y falls between i —1
and i, fori=1, 2, 3, .... mathematically,

PZ=i)=Pli-1<Y<i)=F0)- F{i-1)
The CDF of Y is FF(y) =1—eW
So, the distribution of Z is
P(Z=i)= e D g7 =123 .......

Problem 4
ForY =-X
FFy)=PY <y)=P(—x<y)=PX = —y)=1-FE(-y)

d
fr(y) = @Fy(y) = f(=y)

ForZ:§,forz>0

Fz(Z)=P(ZSZ)=P(%SZ)=p(XSO)+P(X>§>

= F,(0) + <1 _F G))
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d 1 1
fz(2) = d—ZFz(Z) = Z—fo(g)

Forz<O0

FZ(z)zP(ZSZ)=P(%Sz)=P(§<X<O)= FX(O)—FXG)

d 1 1
f2(2) = d—ZFz(Z) = Z—fo(g)



