Section 1.2

Properties of Signals ‘
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@ Afunction Xis said to be If it satisfies
X =X—-H forallt
@ Asequence Xxis said to be If it satisfies

XN =X—m foralln

@ Geometrically, the graph of an even signal is sy/7mefric about the origin.

@ Some examples ofeven signals are shown below.
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@ Afunction xis said to be If it satisfies
X)) = —X—H forallt
@ Asequence Xis said to be If it satisfies

XN =—-X—-M foralln
@ Geometrically, the graph of an odd signalis ani/symmeiric about the
origin.
@ An odd signal xmust be such that X0) = 0. Some
@ examples of odd signals are shown below.
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@ Afunction xis said to be with T (or ) if, for
some strictly-positive real constant 7, the following condition holds:

X = Xt+ T) forallt

@ A 7-periodic function xis said to have lr and
2
T'IT.
@ Asequence Xis said to be with N (or ) if, for

some strictly-positive integer constant A, the following condition holds:

Xn)=xXn+ N) foralln

@ An N-periodic sequence Xxis said to have %/ and
21
A

@ Afunction/sequence thatis not periodic is said to be
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@ Some examples of periodic signals are shown below.
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@ The period of a periodic signal is /70f un/que That is, a signal that is
periodic with period 7 is also periodic with period A7, for every (strictly)
positive integer K
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@ The smallest period with which a signal is periodic is called the
and its corresponding frequency is called the
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Part 2

Continuous-Time (CT) Signals and Systems
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Section 2.1

Independent- and Dependent-Variable Trans formations
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@ [ime shifting (also called translation) maps the input signal xto the
output signal Jyyas given by

NN = At D),

where Ois a real number.

@ Such a transformation shifts the signal (to the left or right) along the time
axis.

@ If b> 0, yis shifted to therightby |b], relative to x(i.e., delayed in time). If
@ b< 0, yis shifted to theleftby |b), relative to x(i.e., advanced in time).
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Q (also known as ) maps the input signal xto the
output signal Jyyas given by

N = X—1).

@ Geometrically, the output signal yis a reflection of the input signal xabout
the (vertical) line £= 0.
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@ [ime compression/expansion (also called dilation) maps the input
signal xto the output signal yas given by

N = Aal),

where ais a strictly positivereal number.

@ Such a transformation is associated with a compression/expansion along
the time axis.

@ Ifa> 1, yis compressedalong the horizontal axis by a factor of g relative to
X

@ If a< 1, yis expanded (i.e., stretched) along the horizontal axis by a
factor of L relative to x
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Q maps the input signal xto the output signal Jyas given by

N = Xal),

where &ais a nonzeroreal number.

@ Such a transformation is associated with a dilation (i.e.,
compression/expansion along the time axis) and/or time reversal.

@ If |al > 1, the signalis compressadalong the time axis by a factor of |4l.

If |4l < 1]3;[]? signal is expanded (i.e., stretched) along the time axis by a
factor of -

If |al = 1, the signal is neither expanded nor compressed. If

o

a< 0, the signal is also time reversed.

Dilation (i.e., expansion/compression) and time reversal commuie

© © ¢ ¢

Time reversal is a special case of time scaling with a= —1; and time
compression/expansion is a special case of time scaling with a> 0.
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