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STATE VARIABLES AS PHASE VARIABLES

• To convert a transfer function (TF) into state equations, we first convert the TF to a 
differential equation by cross-multiplying and taking the inverse Laplace transform, 
assuming zero initial conditions. 

• Then we represent the differential equation in state-space using phase variables

• We select a set of state variables, called phase variables, where each subsequent state 
variable is defined to be the derivative of the previous state variable.

• A convenient way to choose state variables is to choose the output, y(t) and its (n-1) 
derivatives as the state variables.
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