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Nullclines divide phase plane into regions

in which                                                    
all vector field arrows point in the same “compass direction”
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Frictionless Mass-Spring (harmonic oscillator)
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LINEAR  SYSTEMS
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Fundamental Existence & Uniqueness Theorem applies.

A stronger Theorem for linear systems implies             
solutions exist on the whole interval  α < t < β.
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EXAMPLES

Solutions exist  ,   i.e., on the intervalfor all t t−∞ < < ∞
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Equivalent autonomous linear first order system
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Homogeneous Linear Systems
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Nonhomogeneous Linear Systems



The  of a nonhomogeneous system has the form
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In matrix notation …
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Homogeneous Linear Systems
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