
Singularity Functionsg y

A singularity function is a function A singularity function is a function 
that either itself is not finite 
everywhere or one (or more) of 
i  d i i  i  ( )  fi i  its derivatives is (are) not finite 
everywhere.

Unit Step Function



Singularity Functions (cont.)g y ( )

U it I l  F tiUnit Impulse Function

For any function f(t):



Laplace Transform Definition



Laplace Transform of Singularity Functionsp g y

For A = 1 and T = 0:



Laplace Transform of Delta Functionp

For A = 1 and T = 0:For A  1 and T  0:





Properties of Laplace Transformp p

1. Time Scaling

2. Time Shift Example



Properties of Laplace Transform (cont.)p p ( )

3. Frequency Shift

Example

4. Time Differentiation 



Properties of Laplace Transform (cont.)p p ( )

5. Time Integration

6. Initial and Final-Value Theorems 



Example 10-5:  
Initial and Final Values



Properties of Laplace Transform (cont.)p p ( )

7. Frequency Differentiation 8. Frequency Integration








