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4. 0<r < %, Fixed points: z = 0, x = /1 — 1/r. Bifurcation from one-periodic to

two-periodic: r = 2.

log(L1) — log(L2) 3.5 —3.33
~l+———~1.15
log(d2) — log(d1) + 2.75 —1.60

Dp=1+

6. a) 1 =z, o = &, x3 = L.

Ct‘l = X2
Ty = —ﬁ’ —0.08x9 + Acos (x3)
iy = 1

Lie derivative: —0.08 = dissipative.

b) Yes: Non-linear (2 term), dissipative, 3-dim flow

c) A1 + A2 = —0.08 = A\ = 0.04, one positive Lyapunov exponent means that the
system is chaotic.
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T = pg/m
y = py/m
px = _41U2
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c¢) The system is separable and thus integrable



