Solution of ECE 315 Test 3 FO5

Let two DT signals be defined by

M, n<-3
a.[n] = n, -3sn<3 and g,[n] = -8sin(2rm/ 4)
, =3
(8  Findthe numerical signa energy E, of g,[n].
E =76
o 2
£= 5 ol = 3 fon =9 + (2] () #0412
n=-co n=-3
E,=4x19=76
(b)  Find the numerical signal power P, of g,[n].
P, =45
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P, = ™ n:%D>|gz[n]| = 4nZO| 3sn(2mm/ 4))" =2 x 4r;)sm (2rm/ 4)
9 Vv o\ 2 o
P, ==Gn’(0)+sn*(m/2)C===45
2y _ 2
=0 1
(©  If weperform the transformation n — 2n on g,[n| toform g,[n| and then
perform the transformation n — n-1 on g,[n| toform g,[n] , what isthe
numerical signal power P, of g,[n] ? P, =0
9;[n] = B3sin(2rm/4)g , =-3sin(4m/4)=-3sin(m) =0
=0, forany n
g4[n] = [O]nan—l =0
(d) If wereversethe order of the two transformations of part (c) what is the new
numerical signal power P, of thenew g,[n]? Py, =9

gs[n] = B3sin(2m/4)g | =-3sin(2n(n-1)/4)
9,[n] = -3sin(2rm/ 4 - 1/ 2) = 3cos(2 m/ 4)
9,[n] = BBcos(2rm/4)g , =3cos(m)=3
=1,forany n
The signal power is the average of the square of the magnitude of the signal. In
this case that is obviously 9.
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Find the numerical signal energy E, of g,[n].

E =171
o 2
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Find the numerical signal power P, of g,[n].
P =2
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If we perform the transformation n — 2n on g,[n] to form g,[n] and then
perform the transformation n — n-1 on g,[n] toform g,[n] , what isthe
numerical signal power P, of g,[n] ? P, =0
9;[n] = B2sin(2m/4)g , =-2sin(4m/4)=-2sin(rm) =0
g.[n] =[0], ,.,=0

The signal power is the average of the square of the magnitude of the signal. In
this case that is obviously O.

If we reverse the order of the two transformations of part (c) what isthe new
numerical signal power P, of the new g4[n] ? P, =4

9:[n] = B2sin(2m/4)g = —2sin(2m(n-1)/4)
9;[n] = —2sin(2rm/ 4 - i/ 2) = 2cos(2 m/ 4)
9,[n] = E2cos(2rm/ 4)g , = 2cos(m)=2
The signal power is the average of the square of the magnitude of the signal. In
this case that is obviously 4.



