ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY
4.2.1 PROPERTIES OF CROSS CORRELATION FUNCTION

Property 1: If {X(t)} and {Y(t)} are two WSS processes, then Rxy(-t) = Ryx(1).

Proof:

Rxv(t) = E[X(t+1) Y((1)]

Replace 1 by —1

Rxv(-t) = E[X(t-1) Y((1)]

=E[Y(t) X(t-1)]

= Ryx(‘t)

ny(-‘t) = Ryx(‘t)

Property 2: Prove that |Rxv(7)| </ Rxx(0)Ryy(0)
ny(r) = E[X(tl) Y(tz)]

[Rxv(D]? = [E[X(t) Y(R)]I* < Rxv(r) = EQX*(L)] E[Y*(tz)]  [by Scwartz

inequality]
= Rxx(0)Ryy(0)

| RXY(T)|2 <Rxx(0)Ryy(0)

IRxv(1)|<y/ Ry x (0) Ryy (0)

MAB8451- PROBABILITY AND RANDOM PROCESSES



ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

Property 3: Prove that | Rxv(t) |< w
Proof: We know that
Rxy(D)I<y Ryx(ORyy(0) (1)

Also we know that geometric mean < arithmetic mean

ievab<ltl Al .......... )

2

Take a= Rxx(0), b= Ryv(0) in (1), we get

R 0)R 0
VR (VD < 2=y s u it A 3)

From (1) & (3) , we get

R 0)R 0
| Ry (1) [€ xx( )2 yy (0)

Property 4: If {X(t)} and {Y(t)} are two random processes and
E [(X (0) — Y(0))?] = 0 then prove that Rxy(t) = Ryv(7).

Proof: Given E [(X (0) - Y(0)) =0 ... (1)
Let Z(t) = X (t+1) and W)= X() = Y () eevvverrrnnnn.. )

By Cauchy Schwartz inequality,

[EE@® W) < E[Z2(1)] E[WA()]
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Le, [E[X (t+1)X(®) - YOI< E[X* (t+ D] E[((X(®) -Y(1))7] ~ from (2)
[EDX(t + T)X O] - [EX(t + )Y ()] < Rxx(0) E[(X(t) - Y(1))7]
[Rxx(t) - Rxv(1)]* < Rxx (0) E[(X(t) — Y (1))’]
By putting t=0 we get,
[Rxx(1) - Rxr(D)] < Rxx(0) E[(X(0) - Y(0))’]
[Rxx(t) - Rxv(1)]* =0 from (1)
Rxx(1) - Rxv(1)=0
Rxx(t) = Rxy(t) eoovenn... 3)
Similarly if we take Z(t) = X(t) — Y(t) and W(t) = Y(t — 1),
We can prove that
Ryv(t) = Rxv(T)  cooovvnnn.. 4)

From (3) and (4), we get Rxx(t) = Rxv(t) =Ryv(1)
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