Nonlinear Ordinary Differential Equations, Jordan and Smith

Exercise 1.2
Find the equilibrium points of the system ¥ + x — xZ = 0, and the general equation of the
phase paths. Find the elapsed time between the points (—— 0) and (0, J—) on a phase path.
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Lettingx =y, X+x—x O=>Je =y =

If a path passes through (-0.5, 0) then for this path ¢ = %.

Equilibrium points occur where ¥ = 0 and x = 0. That s, at the points (0,0) and (1,0) in the phase
diagram below, the constant solutions being x(t) = 0 and x(t) = 1.
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Time taken to move between (— %, 0) and (O, %) is given by
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Let u=+/(2x + 1) sothatx = uTl and dx = udu
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