
Mechanics in d=1
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U(x) = E =⇒ x(E) a turning point

2 turning points x±(E) ⇒ motion bounded

1 turning point x∗(E) ⇒ motion unbounded

local minima of U(x) =⇒ centers

local maxima of U(x) =⇒ saddles

phase curves: flow is to right for v > 0 and to left for v < 0

red curves through saddles are separatrices

(topology of phase space motion changes across separatrix)
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period of bounded motion:
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fixed points ⇒ v = 0 and U
′(x) = 0

Taylor’s theorem: f(x+a) = f(x)+f ′(x) a+ 1
2f ′′(x) a2 + . . . =

∞∑

n=0

1
n!f

(n)(x) an


