Solution of ECE 315 Test 5 FO5

1. Let
x,[n] = 25[n] = 28[n -1 + n-2] and x,[n] = —46[n +1] +36[n-1]
and let x[n] =x,[n] Ox,[n] . Inthe space provided sketch x[n| for -4 <n<4.

x[n] = (28[n] - 28[n -1 + n-2]) -4 gn+ 1] +34n -1])
2o[n] OF 4[n+ 1] +34n-1) O
x[n] = S—za[n—1] OF 44[n+ 1] +35[n—1])%
H+5[n—2] D(— 48[n+ 1] +36[n—1]) H
Using x[n] DAS[n- n,| = Ax[n-ny],
x[n] =-85[n+1] +65[n-1] +8d[n| -6 dn-2] -4 dn-1] +33[n-J
x[n] = -85[n +1] +85[n] + 29[n-1] -6Jn-2] +3gn -7
X[n]
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Alternate Solution:
x[n] = (28[n] - 28[n -1 + n-2]) O 4 gn+ 1] +34n-1])
x[n] = Z(Zd[m] 28[m-1] + g[m-2])(-4dn-m+1] +34n-m-1))
] - z[l—85[m]5[n m+1+63m {n-m-1+8gdm-1 gn-m+1] 0
H65[m-18[n-m-1 -4 m-2] dn-m+1] +3§m-2]5[n-m-1]H
x[n] = -85[n+1] +65[n-1] +8d[n| -6 dn-2] -4 dn-1] +33[n-J
x[n] = -85[n +1] +85[n] +29[n-1] -6Jn-2] +3gn -7
(Could a'so be done graphically.)



2. A DT system is described by y[n] +1.8y[n-1] +1.2y[n-2] = x[n].
@ Isit stable?
The eigenvalues are the solutionsof a" +1.8a"* +1.2a"* =0.
They are a = -0.9 + ]0.6245 or a =1.094€"1%°* | Their

magnitudes are both 1.0954 which is greater than one. Therefore
the system is unstable.

(b)  If h[n] isthis system’simpulse respons, fill in the table below.
n O 3 5

h[n] 1 -1512 1322

Iterating on the difference equation with x[n] = 6[n] and
y[n] =h[n].

n 0 1 2 3 4 5

h[n] 1 -18 204 -1512 02736 1.322

Solution of ECE 315 Test 5 FO5

1. Let
x,[n] = 25[n] +23[n-1] + n-2] and x,[n] = 46[n +1] - 35[n-1]
and let x[n] =x,[n] Ox,[n] . Inthe space provided sketch x[n| for -4 <n<4.

x[n] = (28[n] +28[n -1 + dn-2]) A4 g+ 1] -34n-1])
o[n] 48[+ 1] -34n-1) O
x[n] = gr25[n -1 (48[n+ 1] - 33[n -1] )
Hea[n -2 o(ad[n+ 1] -38[n-1]) H
Using x[n] DAS[n- n,| = Ax[n-ny],
x[n] =83[n+1] -68[n-1 +8[n|-6n-2] + 4 dn-1] - 35[n- 3
x[n] =83[n+1] +8d[n] -28[n-1-6n-2]-34n-3
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Alternate Solution:

x[n] = (208[n] +28[n -1 + n-2]) A4 g+ 1] -34n-1])

00

x[n] = > (26[m] +20[m-1 + gm-2])(4dn-m+1 -34n-m-1))

] - i B3[m|s[n-m+1 -68m Jn-m-1]+8dm-1] dn-m+1] 0
mz_wE—GJ[m—l] S[n-m-1+49m-2| Jn-m+1] —qu—z]d[n—m—l]g
x[n] =83[n+1] -68[n-1 +8[n|-6n-2] +4 dn-1] - 35[n- 3
x[n] =83[n+1] +8d[n] -28[n-1-6n-2]-34n-3
(Could a'so be done graphically.)
2. A DT systemis described by y[n] -1.8y[n-1] +1.2y[n-2] = x[n].
@ Isit stable?
The eigenvalues are the solutionsof a" -1.8a"* +1.2a"% =0.
They are a = 0.9 + j0.6245 or a =1.094e*1°%%®  Their

magnitudes are both 1.0954 which is greater than one. Therefore
the system is unstable.

(b)  If h[n] isthis system’simpulse respons, fill in the table below.
n O 3 5
h[n] 1 1512 -1.322
Iterating on the difference equation with x[n] = 8[n] and
y[n] =h[n].
n 0 1 2 3 4 5
h[n] 1 18 204 1512 02736 -1.322



