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Problem 1:
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Problem 2:

For a complex random process z(t), R,(z)=E[Z"(t)Z(t+7)], then
I.  The mean square of a complex process is given by
R, (0)=E[2'z(1)]=E| |z |
ii. Weshow R,(r) hasconjugate symmetry by the following
R,(-7)=E[Z"()Z(t—7)|=E[Z"(s+7)Z(5) |=E[ Z"(5)Z(s+ r)]* =R} (7)
where we have used the change of variable s=t—r.

11. Taking an approach similar to that of ‘RX( z')‘ <R, (0)
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= E|(2(1)£Z(t+7))(Z (1) £ Z (1 +7)) |

Problem 3:

(@) Ry(7)= E[X(f - r)Y(f)], replacing 7+7 with ':

Ry (r)=E[ X()Y (/' =7)|= R (-7)
(b)
E[(X(r e Y(r))l} = E[ X% (t+7)|£2E[ X (1 +2)Y (1) ]+ E[T*(1)]

=R, (0)£2R,,(7)+R,(0)20

Thus. [ R (0)+ R, (0)] 2[Ry (7)



Problem 4:

(a) The filter output is Y (7) = J._f h(t)X(t—r7)dr =;IGTX(I —-7)dr

Put ¢—7=u.Then, the sample value of Y(f) at =T equals ¥ = lJ‘TX(u)du

The mean of Y is therefore E[Y] = E[%I;X(;:)du} = %EE[X(M):'(!M =0
The variance of Y 1s
o7 =E[Y*|-{E[Y]} =R, (0)
=["s,(ndr =[ s (NH(S) dr
But
H(f)= J._Zh(r)exp(—l,fZ:z'ﬁ)dr
= %J.:exp(—jbrﬁ)dr

_ Lexp(=j27/1)[
T —jaf |,

- ﬂ; - [1-exp(=27 /1) ] = sine( T )exp(~ /7

Therefore, o; = J._: Se(f)sine” (fT)df

(b) Since the filter input is Gaussian, it follows that Y is also Gaussian. Hence, the
probability density function of Y 1s

fY( y)= exp —y; , where o is defined above.
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