
Introduction to State Models



Mathematical models of physical systems

• Kepler’s laws of planetary motion

• Newton’s laws of motion, law of gravity

• Kirchhoff’s laws of circuits

• Maxwell’s laws of electromagnetism

• Navier-Stokes equations of fluid flow



Dynamic system and internal state

• Dynamic system: internal state changes over time
• State model: captures such changes
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Example: electric circuit



Example: mechanics
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Linearity
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State Models



Example
• Consider a self-driving car:
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Meaning of “state”
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