7.10)
     Consider two random variables X and Y. 

We know that:

     Var(X+Y) = Var(X) + Var(Y) +2Cov(X, Y)  …………………1
   We also know that r(X, Y) = Cov(X, Y) / σXσY  ………………..2
From 1 and 2 we have:

    Var(X+Y) = Var(X) + Var(Y) + 2r(X, Y) σXσY
So we have Greater the correlation coefficient, the greater the variance of the sum.

Another method: 

Let Z = X + Y

Var[Z] = E[(Z – µZ)2] = E[(X + Y – µX – µY)2]

= E[(X – µX)2] + E[(Y – µY)2] + 2E[(X – µX)(Y – µY)]

= Var[X] + Var[Y] + 2r(X, Y)σXσY
The greater the correlation coefficient, the greater the variance of the sum. A

similar derivation shows that the greater the correlation coefficient, the smaller

the variance of the difference.

7.14)
E[Z] = µ(5) = 3;
E[W] = µ (8) = 3

E[Z2] = R(5, 5) = 13; 
E[W2] = R(8, 8) = 13

E[ZW] = R(5, 8) = 9 + 4 exp(–0.6) = 11.195

Var[Z] = E[Z2] – (E[Z])2 = 4; 
Var[W] = 4

Cov(Z, W) = E[ZW] – E[Z]E[W] = 2.195

7.16)

Given:

E[A] = E[B] = 0;
E[A2] = E[B2] = 1;
E[AB] = 0; 
E[Xn] = 0

C(tm, tm+n) = R(tm, tm+n) – E[Xm]E[Xm+n] = E[XmXm+n]
= E[(A cos(mλ) + B sin(mλ))(A cos((m+n)λ) + B sin((m+n)λ))]

= cos(mλ)cos((m+n)λ) + sin(mλ)sin((m+n)λ) 
=cos(mλ)[cos(mλ)cos(nλ)-sin(mλ)sin(nλ)] + sin(mλ)[sin(mλ)cos(nλ) + cos(mλ)sin(nλ)]

=cos(mλ)2 cos(nλ) –cos(mλ)sin(mλ)sin(nλ) + sin(mλ) 2cos(nλ) + sin(mλ)cos(mλ)sin(nλ)

=cos(mλ) 2cos(nλ) +sin(mλ) 2cos(nλ)

=cos(nλ)[cos(mλ) 2+sin(mλ) 2]  { cos(a) 2 + sin(a) 2 =1}
= cos(nλ)

Hence X is stationary with a spectrum containing exactly one point.

