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—. Consider a transmission system that in each transmission a bit is sent. The transmitted
bit is decoded as 0 or [ at the receiver, with error probability p. Assume the error

probability is independent for each transmission.
1. Ifthe transmission continues until the receiver makes its first error, what is the

PMF of X, the number of bits transmitted? (10%)
2. If'the transmission system totally transmits 100 bits, what is the PMF of ¥, the

number of error bits in the 100 transmitted bits? (10%)

—.. Consider the following conditional PMF

0.100.9)" ", x=1,2,3,....
Pou(x)= { ( .
0, otherwise
0.05(0.95)"",x=1,2,3,....
Py (x)= ( ) ;
0, otherwise

. Assume P[/{]=0.4 and P[N]=0.6. Find P, (x). (10%)
2. Find E[X]. (10%)

=. Consider a continuous random variable X with PDF  f, (x) and CDF

Fo{x) = _[_rf Sy ()du

[. Showthat f,(x)=0 forall.ux. (10%)
2. Show that P[X=«] = 0, for any constant «. (10%)

9. Assume X is an exponential (1) random variable. Let K = |_X] where f} is an

ceiling operator (for example,f—}ﬂ =4).

I. Find PMF P (k) interms of CDF F(x). (10%)

2. Show that K is a geometric (p) random variable with p=1-¢ . (10%)

%.. Assume the joint CDF of X and Y is

0, x<5
0, y<0
(x—=5)(y—06), 5<Xx<6,06 <y<7
Fyy(x,¥) =1
y—06, X20,6<y<7
X0, 5<x<6,y=7
15 otherwise
. Find F(x). (10%)

2. Showthat Plx < X <x,,y, <Y <p]=Fy (05, 0)— Fyy (5, 00)—Fy (X%, 0h)

+F (5 ) - (10%)



