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The transfer function of a linear, time-invariant, differential equation 

system is given by the  ratio of Laplace transform of output variable 

(response function) to the Laplace transform of the input variable 

(driving function) under the assumption that all initial conditions are 

zero.    

It is to be noted that non-linear systems and time-

varying systems do not have transfer

functions because they do not obey the principles of 

superposition and homogeneity
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Features and Advantages of Transfer Function 

Representation

The following are the features and advantages of transfer function 

representation:

(i) Using transfer functions, mathematical models can be obtained and 

analyzed.

(ii) Output response can be obtained for any kind of inputs.

(iii) Stability analysis can be performed.

(iv) The usage of Laplace transform converts complex time domain 

equations to simple

algebraic equations, expressed with complex variable s.

(v) Analysis of a system is simplified due to the use of s-domain variable in 

the equations,

rather than using time-domain variable.

Dr.Manjula A V, Associate  Professor , Dept.of ECE, ATME 

College of Engineering



20

The following are the disadvantages of transfer 

function representation:

(i) It is not applicable to non-linear systems or time-varying 

systems.

(ii) Initial conditions are neglected.

(iii) Physical nature of a system cannot be found (i.e., 

whether it is mechanical or electrical or thermal system).
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