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ROOTS OF EQUATION GENERAL SOLUTION OF
a2  b  c  0 ax ′′  bx ′  cx  0, a ≠ 0

real & different 1 ≠ 2 x  c1e1t  c2e2t

complex conjugate     i,  ≠ 0 x  etc1 cost  c2 sint

real & repeated   1  2 x  c1  c2tet

Homogeneous Linear Autonomous 2nd Order Equations

0, 0ax bx cx a′′ ′+ + = ≠

There is a significant shortcut for finding the general solution.
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Section 5.4  Phase Plane Portraits                        
for autonomous homogeneous systems
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This means the  is the trivial solution
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only constant (equilibrium) solution
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We only consider systems for which

This solution’s orbit is a point located in the phase plane at the origin.  

This is the only point orbit.
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Orbits are “pinched” around eigenvector associated with 
eigenvalue of smallest magnitude.
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