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THE TRANSFER FUNCTION FROM THE STATE EQUATION

The transfer function of a single input-single output (SISO) system can be

obtained from the state variable equations.

uBxAx +=

xCy =

where y is the single output and u is the single input. The Laplace transform

of the equations
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where B is an nx1 matrix, since u is a single input. We do not include initial

conditions, since we seek the transfer function. Reordering the equation
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Therefore, the transfer function G(s)=Y(s)/U(s) is

B)s(C)s(G =

Example:

Determine the transfer function G(s)=Y(s)/U(s) for the RLC circuit as described

by the state differential function
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Then the transfer function is
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Example: Consider the third-order system 
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We can obtain a state-space representation using the ss function. The state-

space representation of the system given by G(s) is
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Block diagram with x1 defined as the leftmost state variable. 
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For the RLC network, the state-space representation is given as:  
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The initial conditions are x1(0)=x2(0)=1 and the input u(t)=0. 
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