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Ordinary Differential Equations — Part 16
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Definition: A global solution ot: R —> ) of X = v(x) is called:

o fixed point if x(t) = «(0) for all teR.

+ periodic if theve is a | >0 with X(t+T) = o(t)
/ for all teR.

a period
orbit
Proposition: Foy V::D %[Rh loc, Lipschitz continuous,
. | | % = V(x)
there are three options for the maximal solution oL of
X(O) = X,

(a) o is injective /\/\/

(b) o is fixed point
(c) K is periodic
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Do we have §: Rl—> R with }(o((’c)) = constant for all t ?

Note: }(u({:)) = constant for allt

. & A f(®) 20 for allt

contour lines of ‘5:
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..Q..._; & {ard§(«(0) , (&> =0 for allt
injective v(o(('k))

solution L :
periodic solution
{1 1 :
5()(1/"1.) = X, = cos(¥%) satisfies <qvad§(x1,xL),V(x1,x,)> =0.
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Fixed point: qvaol}()(“xt) = (sm(X1)> _ (3) => X,=0 , x1:|(.r,,~
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