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Introduction 

• Signals: represent some independent variables that contain some 
information about the behavior of some natural phenomenon.

• When these signals are operated on some objects, they give out 
signals in the same or modified form. These objects are called 
systems.
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Definitions :

• Signal: A signal is defined as a physical phenomenon that carries some 
information or data.

• The signals are usually functions of independent variable time. 

• There are some cases where the signals are not functions of time. 

• The electrical charge distributed in a body is a signal which is a 
function of space and not time.
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• System: A system is defined as the set of interconnected objects with 
a definite relationship between objects and attributes. 

• The inter-connected components provide desired function.
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Signals are broadly classified as follows:

• 1. Continuous Time signal (CT signal).

• 2. Discrete Time signal (DT signal).
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Continuous time signal 

• The signal that is specified for every value of time t is called 
continuous time signal

• denoted by x(t)
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Discreet time signal 

• The discrete time signal is represented as

• a sequence of numbers and is denoted by x[n] where n is an integer. 
Here time t is divided into n discrete time intervals.
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Basic Continuous Time Signals

• Unit Impulse Function
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Importance of Impulse Function

• 1. By applying impulse signal to a system, one can get the impulse 
response of the system. From impulse response, it is possible to get 
the transfer function of the system.

• 2. For a linear time invariant system, if the area under the impulse 
response curve is finite, then the system is said to be stable.

• 3. From the impulse response of the system, one can easily get the 
step response and ramp response by integrating it once and twice, 
respectively.

• 4. Impulse signal is easy to generate and apply to any system.
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Properties of Impulse Function
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Unit Step Function
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Importance of Step Function

• 1-Step function is easy to generate and apply to the system.

• 2. By differentiating the step response, the impulse response can be 
obtained. By integrating the step response, the ramp response can be 
obtained.

• 3. Step signal is considered as a white noise which is drastic. If the 
system response is satisfactory for a step signal, it is likely to give a 
satisfactory response to other types of signals.

• 4. Application of step signal is equivalent to the application of 
numerous sinusoidal signals with a wide range of frequencies
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Unit Ramp Function
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Relationships between Impulse, Step and 
Ramp Signals
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Unit Parabolic Function
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Unit Rectangular Pulse (or Gate) Function
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Unit Area Triangular Function

7/24/2024 Dr . Mahmoud Sawalha 21



Unit Signum Function
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Unit Sinc Function
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Sinusoidal Signal
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Real Exponential Signal
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Complex Exponential Signal
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Basic Discrete Time Signals
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The Unit Impulse Sequence
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The Basic Unit Step Sequence
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The Basic Unit Ramp Sequence
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Unit Rectangular Sequence
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Sinusoidal Sequence
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Discrete Time Real Exponential Sequence
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Basic Operations on Continuous 
Time Signals
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Addition of CT Signals
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Multiplications of CT Signals
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Time Scaling of CT Signals

• The compression or expansion of a signal in time is known as time 
scaling
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Amplitude Scaling of CT Signals
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Time Shifting of CT Signals
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Signal Reflection or Folding
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Inverted CT Signal

• The inverted signal −x(t) is obtained by inverting its amplitude. By this 
the signal above the horizontal axis (time axis) comes below the axis 
and vice versa.
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Multiple Transformation
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