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. Determine whether the following systems are causal or noncausal, are linear or nonlinear,

are time-invariant or time-varying. In the following parts, x(t) (or x[n]) is an arbitrary input
and y(t) (or y[n]) is the zero-state response to x(t) (or x{n}]). (20%)
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(b) y[n] = u[n]-x[n], where u[n] denote the unit-step function.

2. Given two real numbers a and b, the ratio a/b can be computed by recursively solving the
difference equation

yln+1] +(b-1)yln] =a, n20

(20%)
(a) Derive an analytical expression for the solution y[n] assuming an arbitrary initial
condition y[0].
(b) Under what conditions does y[n] converge to a/b asn-> o0 ?
3. A linear time-invariant continuous-time system has impulse response
h(t) =™ +sin(t), t>0 (20%)

(a) Compute the step response g(t) for all t>0.

(b) Compute the output response y(1) for all 120 when the input is u(t) - u(1-2) with no
initial energy in the system at time t=0.

4. A linear time-invariant continuous-time system has the frequency response function

H(@)=—! (20%)
Jo+1

(a) Plot the amplitude and phase functions for H (w).

(b) Compute the output response y(t) when the input x(t) = cos(t+n/4).

5. The autocorrelation of a discrete-time signal x[n] is defined by

R [n]= ix[i]x[n +1i] (20%)

Let P, (€2) denote the DTFT of R [n] and X(Q)denote the DTFT of x[n].
(a) Derive an expression for P (Q) interms of X(Q).
(b) Express P_(0) in terms of x[n].
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