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® Differential Equations of Physical Systems.
® The Transfer function of Linear Systems.
® Block Diagram and Signal-flow Graph.

® Mason's gain formula
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Mathematical model:Descriptions of the
behavior of a system using mathematics.
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The differential equations describing the dynamic

performance of a physical system are obtained by
utilizing the physical laws of the process.
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Differential Equations for |deal Elements

(1) | fH (Electrical Resistance )
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(2) F

1 ( Electrical Capacitance )
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(4) REH ( Mass block )
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(5) 3%, ( Spring )
k

P X F=k(x,—x,)
(6) FHJESS ( Damper )
] |2 F=b(v,—v,)
b
(7) BHEBK# ( Operational amplifier )
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Transfer function: The ratio of the Laplace
transform of the output variable to the
Laplace transform of the input variable with
all initial conditions assumed to be zero.
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