2012 First Quiz for Random Processes
Name Student ID

1. Suppose the probability space considered is

(S ={®,0,®,0},F =25 P = {p1,p2,p3,pa} resp. for 9).
At some specific time ¢, we have
z(t,®)=z(t,0)=1 and =z(t,®)==z(,0)=—1,
and the memoryless T satisfies
T(l,e)=1, T(l,6)=-1, T(-1,®) =1 and T(-1,0)= -1

(a) (50%) Find y(t, ®), y(t, ©), y(t, ®), y(t, @).
(b) (50%) Prove for a,b € {—1,1}, it is always true that
Pr[z(t) = a AT(a) = b] = Pr[x(t) = a] x Pr[T(a) = 0]

Hint:
Pr{T(a) = b] = Prly(t) = bl(t) = d

and
Pr[z(t) = a AT(a) =b] = Prlx(t) = a Ay(t) = ).

Solution.
1. (a)
y(t,®) =T(z(t,®),®) =T(1,®) =1
y(ta @) - T(:C(ta @); @) = T(]-, @) =-1
y(ta ®) = T(:C(ta ®)a ®) = T(*]-, ®) =1
y(t,0) = T(x(t,0),0) = T(-1,0) = —1
(b)
Prjz(t)=aAT(a) =0 = Prlz(t)=aAy(t) =0
= Pr[y(t) =blz(t) = a] x Pr[z(t) = a



