TUTORIAL
ELG3125B:SIGNAL AND
SYSTEM ANALYSIS

Chapter (1)

(Part 1)

By: Hitham Jleed

http://www.site.uottawa.ca/~hjlee103/

|

SIGNALS AND SYSTEMS

3 {.s.f

Transformations of the independent
variable.

Periodic Signals Vs Aperiodic Signals.

Fundamentals of Systems.

System Properties.

LTI - Systems



hitham
Typewritten Text
(Part 1)

hitham
Typewritten Text


Transformations of the independent variable (1)

1. Time Shift:

Time shift is defined as
= x(t) = x(t - 10)
s x[n] =» x[n -n0]:

If to> 0, the time shift is known as “delay". If to< 0, the time shift is known as “advance".

x(t) z(t —2)

Transformations of the independent variable(2)

2. Time Reversal

Time reversal is defined as,
© x(t) =2 x(-t)
» X[n] = x[-n]

Transformations of the independent variable(3)

3. Time Scaling

Time scaling is the operation where the time variable t is multiplied by a constant a:
= X(t) = x(at) a>0

If a = 1, the time scale of the resultant signal is “decimated” (speed up). If0<a<1,

the time scale of the resultant signal is “expanded" (slowed down).

z(t)

x(2¢)
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BASIC PROBLEMS

1.21.
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A continuous-time signal x(¢) is shown in Figure P1.21. Sketch and label carefully
each of the following signals:

(a) x(r—1) (b) x(2—1) (c) x(2r+ 1)

(@) x4 -5 (@) [x()+ x(—=nlu(y (0 x(OE¢+ 3) — 8(r — 3)]

A discrete-time signal is shown in Figure P1.22. Sketch and label carefully each of
the following signals:

(a) x[n— 4] (b) x[3 — n] (c) x[3n]

(d) x[3n+ 1] (e) x[na]u[3 — n] (f) x[n—2]6[n— 2]

(@) Sxln] + J(=1)"x[n]  (h) x[(n— 1)]
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1.23. Determine and sketch the even and odd parts of the signals depicted in Figure P1.23,
Label your sketches carefully.
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Chap.1 Problems 61

1.25.

1.26.

1.27.
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Figure P1.24

Determine whether or not each of the following continuous-time signals is periodic.
If the signal is periodic, determine its fundamental period.

(a) x(t) = 3cos(4t + T) (b) x(t) = /™D

(¢) x(t) = [cos(2r — D)I? @) x(t) = &{cos(dmt)u(t)}

(€) x(t) = &vfsin@dmu(} @ x() = > e @My — p)

Determine whether or not each of the following discrete-time signals is periodic. If
the signal is penodlc determine its fundamental period.

(a) x[n] = sm(—n +1) (b) x[n] = cos(8 - 1T) (¢) x[n] = cos(%n2)
(d) x[n] = cos(Fn)cos(Fn) (e x[n] = 2cos(Fn) + sin(gn) —2cos(Fn + )
In this chapter, we introduced a number of general properties of systems. In partic-
ular, a system may or may not be

(1) Memoryless

(2) Time invariant

(3) Linear

(4) Causal

(5) Stable

Determine which of these properties hold and which do not hold for each of the
following continuous-time systems. Justify your answers. In each example, y() de-
notes the system output and x(#) is the system input.
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