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1. (10%) For any discrete-time signal x[n], show that

n

Z x[m] = x[n] * un]

m=-—ca

where ‘+' denotes the convolution and u[n] is the unit step function.

2. (30%) For two continuous-time signals x(t) and y(t), the cross-correlation function is defined as

By () = f 2+ o)yl

Let X(_,m_:) and Y(jw) be the spectra of x(t) and y(t), respectively. Also let @y (jw) be the
spectrum of ¢, (t) and Pyyx(jw) be the spectrum of ¢y.(t).
a. (10%) Show that

x(t) = y(—t) = f_ x(Dy(r —t)dw.

b. (10%) Express @yy(jw) intermsof X(jw) and Y(jw).
c. (10%)If x(t) isreal, express @yx(jw) intermsof X(jw).

3. (30%) Consider a discrete-time system with input x[n] and output y[n]. Let y[n] = x.[n] where
xg[n] is the even component of x[n].

(5%) Determine the output of the system if the input is the impulse function &[n].

(5%) s this system memoryless?

(5%) Is this system causal?

(5%) Is this system stable?

(5%) Is this system linear?

(5%) Is this system time-invariant?
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4. (10%) Use Parseval's relation to find the value of

f_‘” sin?(w) i

w2

o

5. (20%) Let x(t) = e~ for a > 0.
a. (10%) Find the Fourier transform X(jw) of x(t).

b. (10%) Find the value of
* 2n
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