University of Kentucky
Department of Electrical and Computer Engineering

EE421G: Signals and Systems | — Fall 2007

Problem Set 1
Issued: August 22, 2007 Due: August 31, 2008 (In class)

Reading Assignments:
Read Chapter 1 of Chen
Paper and Pencil Assignments:
Please do the following problems at the end of chapter 1:

1) Problem 1.3: Consider the signa(tx shown in the following figure. Plot&-1), x(-t+2),
Xa(t-1)+xq(-t+2), x(t-1)-x(-t+2), and x(t-1)x;(-t+2).
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2) Problem 1.6: Express the signals in the following figurdgernms of step and ramp
functions.
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Problem 1.7: Consider the signal in the following figutestarts from t=0 and ends at t=2

and is said to have time duration 2.

a. Plot x(2t). What is its time duration?

b. Plot x(0.5t). What is its time duration?

c. Show that if a>1, then the time duration of x(at)nmg#er than that of x(t). This speeds
up the signal and is call time compression.

d. Show that if 0<a<1, then the time duration of x(afaiger than that of x(t). This slows
down the signal and is called time expansion.
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Problem 1.9: Consider a signal x(t). Define

X (t) = X(t) +2x(—t) and x_(t) = X(t) —2x(—t)
Show that ¥t) is even and xt) is odd. Note: a signal x(t) is even if  x(t)=x(atd is odd
if X(t)=-x(-t).

Problem 1.13: Sketch the signal in Figure a in Problem 2 ratetuiby  cosa.
Problem 1.14: Compute

a.f[cosnr]d(r -3)dr

b. [/ [cosmr]a(r - 3yar

c. [ [cos¢-n)|o(z +3)dr
d. j: [cost - 7)|o(r +3)dr

e.[" [cost-))o(r +3dr
Problem 1.20: Show

X[n]é[n - no] = X[no]é[n - no]
where pis a fixed integer, and

S X(nd[n - ny] = X[n,]

n=-oco

They are the DT counterparts of the sifting prope







