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Mathematical Representation of Signals

• Independent variable can be
• ‘Time’, ex. Speech signal
• ‘spatial co-ordinates’, ex. Image
• ‘time and space’, ex. Video
• ‘numerical index’

• Function can be,
• Of many Dimensions
• Continuous, Notation “( )”, as in x(t)
• Discrete,  Notation “[ ]”, as in x[n]

Function of an independent variable, in 
Mathematical Sense



Examples of common Continuous signals
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Classification of Continuous-Time Signals 
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Infinite length signals: Example 1
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Examples 2&3: Infinite length signals 
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Finite length signals
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Unit Step Signal
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Finite continuous pulse

( )u t T-

T

( ) ( )u t u t T- -

T

Fig 16.9

Fig 16.10

Fig 16.11



One Sided Signals:  Application of Unit step signal

Unit step signal operates on the ideal non-causal
infinite length signal into a causal one
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Rectangular Pulse
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Unit Ramp Signal
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Unit Impulse Signal
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Unit Impulse & Unit Step Signals,  contd..
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Unit Impulse: Approximation with pulses
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Notice that the area of any pulse is
Impulse results at the derivative of any discontinuous point

Fig 16.20



Unit Impulse:  Derivative at discontinuity

Notice the location and magnitude of  impulse
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Unit Impulse- Derivative of a discontinuous function
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Unit Impulse - Scaling property
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Unit Impulse - Example
  ,  ( ) sin(20 ) ( 1 80)Evaluate the expression x t t tp d= -

( ) sin(20 ) ( 1 80)
      sin(20 ) ( 1 80)
      ( 1 80)
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Unit Impulse - Examples
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Operations on continuous-time signals
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Operations on continuous-time signals, contd…

( )x t

(2 )x t

( 2)x t
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Operations on continuous-time signals, contd…
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