Solution of ECE 315 Test 4 FO6

In each system description below the excitation is x and the responseisyy.
Classify each system by circling the correct properties.

1. y[n] = x*[n|

x1[n] =g[n] O y1[n] =¢?[n] . xo[ ] =Kg[n] O y,[n] =(Kg[n])2 # Ky [n] O Non-Linear

x[n] =g[n] O ya[n] =g?[n] . 5[] =g[n-ng] O y,[n] =g*[n-ng] =ys[n -] O Time Invariant
x bounded O x? boundel y bounded Stable

y[n] dependsonly onx[ n| O Causa

y[n] dependsonly onx[ n| O Static

x[n] = i\/m O Non-Invertible
2. 2y(t)-y(t)=x(t)

2y5(t) - ya(t) =9(t) O 2Ky3(t) - Kys(t) = Kg(t)
2y5(t) - y2(t) =Kg(t) O 2Kyy(t) - Kyy(t) = 2y5(t) - y2(t) O y2(t) =Ky, (t) O Homogeneous

2y, (t) - ya(t) =g(t) and 2y, (t) -y (t) =h(t) O 2y4(t) + 2y5(t) - ya(t) -y (t) = o(t) + h(t)
2y3(t) - ys(t) =a(t) + h(t) O 2y1(t) + 2y5(t) - ya(t) - y2(t) = 2y5(t) - ya(t) O ys(t) = ya(t) + y2(t)
O Additivel Linear

2y (t)-va(t)=9(t) O 2y1(t—to) - va(t -to) = 9(t ~to)

2y, (t)-y2(t) =a(t —to) O 2y3(t—to) —ya(t —to) = 2y5 (t) — v (t) T yo(t) =1 (t —to) O TimeInvariant
Eigenvalueis+1/2 [ Unstable

t
J’@Y(T @T—Ix okDZy Ix dT+Iy erCausaIandDynamic

>_<oEt): 2y'(t)-y(t) O Invertible

3. 2y[n-1 -y[n-2] =x[n]

2ys[n-1 -y;[n-2]=g[n] O 2Ky,[n 1 -Ky;[n-2]=Kg[n|

2y,[n-1-y,[n-2] =Kg[n] O 2Kyy[r 1 -Kyi[n-2]=2y,[n-1 -y,[n-2] O y,[n] =Ky,[n]

2y1[n-1 -y;[n-2] =g[n] and 2y,[n-1 -y,[n-2] =h[n] O 2y,[n 1 +2y,[n-1] -yi[n-2] -y,[n-2] =g[n] +h[n]
2ys[n-1 -y3[n] =g[n] +h[n] O 2ys[r 1 +2y,[n-1] -ys[n-2] -y,[n-2] =2y;5[n-1] - y;[n]|

Linear



2yy[n-1 -yy[n-2] =g[n] O 2ys[n ng 1 -yi[n-ng 2] =g[n-n]
2y,[n=1 -y,[n-2]=g[n-np| O 2y4[m ng 1) -yy[n—ng -2] =2y,[n-1] -y,[n-2] O
y2[n] =y1(n—-ng) O Time Invariant
Eigenvalueis+1/2 [ Stable
y[n-1] dependson x[n O Non-Causal
y[n-1] dependson x| and y[n-2] O Dynamic
x[n] =2y[n-1 -y[n-2] O Invertible

4. y[n] =(n?+1)(x[n] -x[n-1))
2yy[n] = (n +1)(g[n] g[n-1) 0 2Kyy[n] = (n +1)(Kg[n]—Kg[n—1])
2y2[n]=(n +1)(Kg[n] Kg[n-1) 0 2Ky,[n] = 2y,[n] O Homogeneous
2y[n] = (n? +1)(g[n] - g(n-1)) and 2y,[n] = (n? +1)(h[n] - h(n-1)) O
2y,[n] +2y,[n] =(n? +1)(g[n] - g(n ~1)) + (n +1)(h[n] - h(n-1))
2y5[n] = (n? +1)(g[n] + h[n] ~g(n-1) - h[n-1]) O 2y,[n] + 2y,[n] = 2y5[n] O Additive Linear
2yy[n] = (n +1)(g[n] —g[n-1) 0 2y,[r ny] = (n no)? +l)(g[n o] —g[n-ny 1])
2y,[n] = (n +1(g[n—n0]—g[n—n0 —1])¢2y1[n—n0]D Time Variant
y[n] dependson x| and x[n-1] O Causa
Asn - o, y[n] - oo if x[n] =x[n-1] 0
y[n] dependson x| and x[n-1] O Dynamic

~_ ~—

m=—co

r?/z[z]lzx[n]—x[n—l]m i (ni[m] z (x[m] -x[m-1])
i ] S x[m = 5 x[m-1=x[n] O Invertible
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Solution of ECE 315 Test 4 FO6

In each system description below the excitation is x and the responseisyy.
Classify each system by circling the correct properties.

L y[n[=x[n]

x1[n] =g[n] O ya[n] =\/W X[ =Kg[n] O y,[n] =m¢ Kys[n] O Not Homogeneous ~ Non-Linear
x,[n] =g[n] O ya[n] = /o[ . xz[ ] =g[n-no] O y,[n] = Jo[n =] =ya[n-no] O Time Invariant

x bounded O +/x boundel y boundéd Stable

y[n] dependsonly onx[ n| O Causa

y[n] dependsonly onx[ n| O Static

x[n] =y*[n] O Invertible

2. y(t)+2y(t)=x(t)

yi(t)+2y1(t) =g(t) O Kyi(t) +2Kyy(t) = Kg(t)
y5 (1) +2y,(t) = Kg(t) O 2y;(t) + Ky (t) =2y5(t) +y,(t) O y,(t) = Ky, (t) O Homogeneous
y1(t)+2y,(t) =

—+

—

—+

)=g(t) and y,(t) +2y,(t) =h(t) O yi(t) +2y5(t) +y4 (t) + 2y, (t) = g(t) + h(t)
ys(t)+2ys(t)=g(t) +h(t) O yi(t) +ya(t) + 2y (t) + 2y2(t) = y5(t) + 2y5(t) O ya(t) = ya(t) +ya(t)

O Additivel Linear

yi(t)+2y1(t)=9(t) O yi(t—to) + 2y1(t ~to) = 9(t ~to)

yo(t)+2y,(t) =g(t —to) O vi(t —to) + 2y1(t —to) = Y5 (t) + 2y, (t) O y,(t) = y1(t —to) O Time Invariant

Eigenvalueis-2 [ Stable

t t
J’@/’ )+2y(r @IT—IX T)dr O y(t) Ix )dr - 2J’y 7)dr O Causal and Dynamic

>_<oEt) =y'(t)+2y(t) O Invertible

3. y[n-1+2y[n-2] =x[n]

yi[n-1 +2yi[n-2] =g[n| O Ky;[n 1 +2Kyy[n-2] =Kg[n]

yo[n-1 +2y,[n-2] =Kg[n| O Kyy[rn 1 +2Ky,[n-2] =y,[n-1]+2y,[n-2] O y,[n] =Ky, [n]

yi[n-1 +2yi[n-2] =g[n] and y,[n-1 +2y,[n-2] =h[n] O y;[r 3 +y,[n-1] +2ys[n-2] +2y,[n-2] =g[n] +h[n]
ya[n=1+2ys[n] =g[n] +h[n] O y;[n 1 +y,[n-1]+2y;[n-2]+2y,[n-2] =ys[n-1] + 2ys[n]

Linear



ya[n-1+2y;[n-2] =g[n] O ys[n ng 1] +2y;[n-ng-2] =g[n-n]
yo[n-1+2y,[n-2] =g[n-ng] O ys[n ng 1] +2y;[n-ng -2] =y,[n-1] +2y,[n-2] O
y2[n] =y1(n—-ng) O Time Invariant
Eigenvalueis-2 [0 Unstable
y[n-1] dependson x[n O Non-Causal
y[n-1] dependson x| and y[n-2] O Dynamic
x[n] =y[n-1] +2y[n-2] O Invertible

4. y[n] =(n?+1)(x[n] -x[n-1))
2yy[n] = (n +1)(g[n] g[n-1) 0 2Kyy[n] = (n +1)(Kg[n]—Kg[n—1])
2y2[n]=(n +1)(Kg[n] Kg[n-1) 0 2Ky,[n] = 2y,[n] O Homogeneous
2y[n] = (n? +1)(g[n] - g(n-1)) and 2y,[n] = (n? +1)(h[n] - h(n-1)) O
2y[n] + 2y,[n] =(n? +1)(g[n] - g(n ~1)) + (n? +1) (n[n] - h(n 1))
2y5[n] = (n? +1)(g[n] + h[n] ~g(n-1) - h[n-1]) O 2y,[n] +2y,[n] = 2y5[n] O Additive Linear
2yy[n] = (n +1)(g[n] —g[n-1) 0 2y,[r ny] = (n no)? +l)(g[n o] —g[n-ny 1])
2y,[n] = (n +1(g[n—n0]—g[n—n0 —1])¢2y1[n—n0]D Time Variant
y[n] dependson x| and x[n-1] O Causa
Asn - o, y[n] - oo if x[n] =x[n-1] 200 Ungtable
y[n] dependson x| and x[n-1] O Dynamic

~_ ~—

m=—co

r?/z[z]lzx[n]—x[n—l]m i (ni[m] z (x[m] -x[m-1])
i ] S x[m = 5 x[m-1=x[n] O Invertible

2
m=-—oco m-+1 m=-—oo m=—oo



