ECE-420: Discrete-Time Control Systems
Homework 1

Due: Friday September 13 at the beginning of class
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2) Starting from Sy = > a" =
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, take derivatives of both sides to show that
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3) For impulse response h(n) = (%j u(n) and input x(n) =u(n), show that the system output is
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y(n) = 2{1—(%) }u(n) by evaluating the convolution sum y(n) = Z x(n—k)h(k)
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Note that this is the unit step response of the system.

4) For impulse response h(n) = &(n) +26(n—2)+35(n—3) and input

n-1
x(n) = (%} u(n—2), determine the output y(n) (this should be easy).

5) Show that u(n) = Ii o(hHand u(n-k) = Ii o(1-k)
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6) For impulse response h(n) :(%j u(n-1) and input x(n) :(%j u(n-1), show that the system
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output is y(n) :9{(%] —@) }u(n—Z) by evaluating the convolution sum

ym =3 h(n—k)x(K)
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7) For impulse response h(n) = (%j u(n—1) and input x(n) = (Zj u(n—2), show that the system

n n-1 )
output is y(n) = {(%j —Gj }u(n —3) by evaluating the convolution sum y(n) = Z x(n—=k)h(k)

k=—c0
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8) For impulse response h(n) = (%j u(n) and input x(n) =u(-n), show that the system output is
5 1" . . =
y(n) = Zu(—n) + e u(n—1) by evaluating the convolution sum y(n) = z h(n—k)x(k)
k=—o0
1 n-2 1 -n
9) For impulse response h(n) = (éj u(n-3) and inputx(n) = (Ej u(2—n), show that the system

n-5
output is y(n) = % 2"2u(5—n) + g(%) u(n—6) by evaluating the convolution sum

ym =3 h(n—k)x(K)
k=—c0



