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System Control
Reduction of multiple subsystems
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Block diagrams
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Block diagrams: cascade & parallel
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Block diagrams: feedback form
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Analysis & design of feedback systems
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Signal-flow graphs

- Cascade

- Parallel

- Feedback
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Mason’s rule



UNICON LAB, Unmanned & Intelligent systems Control Laboratory

Signal-flow graphs of state equations (1)
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Signal-flow graphs of state equations (2)
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Similarity transformations
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Similarity transformations

Example
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Similarity transformations

Example: Diagonalization
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Similarity transformations

Example: Diagonalization
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System Control
Stability
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Stable & Unstable
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Routh-Hurwitz criterion

How many system poles are in the left half-plane, in the right half-plane, 

and on the imaginary axis?

# of sign changes in the first column = # of roots in RHP
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Routh-Hurwitz criterion: special cases (1)
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Routh-Hurwitz criterion: special cases (2)

When an entire row of the R-H array is zero, this indicates that there are complex 

conjugate pairs of roots that are mirror image of each other with respect to the 

real axis. 
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Stability design via Routh-Hurwitz (1)
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Stability design via Routh-Hurwitz (2)


