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Abstract

The aim of optimal control is a functional extreme. An optimal solution is equivalent to a function-
al extreme. The optimal solution to the linear quadratic regulator can be expressed by a uniform
formula. In addition, closed-loop optimal control can be achieved by simple linear feedback of
state. This paper gives the procedures of calculating the optimal solution to the linear quadratic
system and gives the diagram of the controller. As all states of a practical system can’t be meas-
ured, this paper gives the diagram of a linear quadratic controller with a state observer.
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Figure 1. Diagram of a linear quadratic optimal controller
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Figure 2. Reconstruction of state x(t)
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Figure 3. An optimal controller with a state
observer
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