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Example 1:
lim 1,7
In general, the average power of v)(t} is P, = _[ ‘V (t)’ dr = co?j-é/v' (tyv, *(t)dt
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if the above is periodic over the interval T,
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Similarly, if we can assume v{t) and v,(t} are both periodic with period Ty, then

<v (D,v, (1)) = jT//v (v, *{t)dt

If the signals are uncormrelated, then v, (t} + v, {t) has a comelation of
Ry =Ri(1) +R {1} + R,y (1} + R, (1)
If uncorrelated for all z, then

R, (%) = E[v, (v, (t+ O)]=E[v, () [E[v, (t+ )]

If the signals are uncarrelated then P, = P, + P, and at least one signal must have a zero mean,

There are no other special conditions, since it was stated in the problem that the signals are statisticaily
independent. A gaussian process is also assumed.

This homework problem submitted by Mark Glasgow, Northern Virginia Site, Commonwealth Graduate
Engineering Program, Spring 1997,
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Example 2

Given two independent voltages vi(t) and V(1) that are added together, determine the nornalized average power
Pav = (Vi (0 + vy (1)* = E[v,"}+ E[v," ]+ 2E[v, JE[v, ]
¥ Ev,J=0 o  Elv,]=0 o  E[v,]=E[v,]=0

then the resuiring power is

P =v, +v,’
which is equal to the sum of the individual powers.

If (1) and V1) are uncorrelated (but not necessarily independent) the normalized average power of the
voltage sum is

Pov = (v, (0+v,(0)) = E[v,?]+ E[v,?]+ 2E[v,v.]
From the correlation property, if the two signals are uncorrelared
Elv,v,]=E[v,]E[v,]

§0 Iwo signals that are uncorrelated will have a combined av erage power equal 1o the sum of the individual
powers if either signal is mean zero,

It should be noted that swtistically independentr.v.s are uncorrelated, but uncorrelated r.v.s may or may net be
statistically independent.

Also, if the signals are orthogenal,
Efv,v,1=0

This homewark problem submitted by John B. Call, Commonwealth Graduate Engireering Program, Spring
1997,
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