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Communication Systems

Lecture 3

Introduction to Signals
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Signals & Systems
Signals: 

A signal as the term implies, is a set of information or data. Signals are 

generally functions of the independent variable time.

Systems: 

Signals may be processed further by systems, which may modify them or 

extract additional information for them.

Signal Energy

Signal Power
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Question??

 Is there any signal for which neither the 

energy nor the power exists?

 YES

 Ramp Signal
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Example 2.1 Determine the suitable measures of the signals in Fig 2.3



Fundamentals of  Communication Systems 

FALL 2007 6

Classification of Signals

Continuous-Time & Discrete-Time Signals
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Analog & Digital Signals
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Periodic & Aperiodic Signals
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Energy & Power Signals

Deterministic & Random Signals

A signal whose physical description is known completely, in either a mathematical

form or a graphical form is deterministic signal. If a signal is known only in terms

of probabilistic description, such as mean value, mean squared value and so on,

rather than its complete mathematical or graphical description, is a random

signal. Most of the message & noise signals encountered in practice are random

signals.
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Some Useful Signal Operations

Time Shifting

Fig 2.8  Time shifting a signal
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Time Scaling 

Fig 2.8  Time scaling a signal
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Example
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Example 2.3  Figure 2.10a and b shows the signals g(t) and z(t), respectively, Sketch: (a) 

g(3t); (b) z(t/2).
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Fig 2.11 Time inversion (reflection) of a signal

Time Inversion (Time Reversal)

2.16
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Example 2.4
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Unit Impulse Function

Multiplication of a Function by an Impulse
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