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. Fixed points: (0,0),(—1,—1).

. Eigenvalues for (0,0): A = £1, a saddle-point.

Eigenvalues for (—1,—1): A = —1,—3, a stable node.

. Eigenvectors: For (0,0): (1,1)(A =1),(1,-1)(A = —1). For (-1,-1): (1,0)(A = —1),(0,1)(A =

—3). Stable manifold for (0,0) (with eigenvalue A = —1) defines boundary for basin of at-
traction for stable fixed point (—1,—1).

II.

(0,0) is a fixed point. Another fixed point must satisfy z* = 1 and z* = —2y*? but that is
not consistent. Therefore (0,0) is the only fixed point.

. We assume V(z,y) = 22 + ay?. Then V(z,y) = 2zd + 2ayy = —22 — 22y% + (a — 2)zy?. If we

choose a = 2 then V(z,y) < 0 and V(0,0) = 0.

III1.

. We identify h(z,%) = 3i® — i. With = r(T)cos(0),i = —r(T)sin(d) we get r' =<

—3r3sin*(0) + rsin®() >= —4r® + Lr.

r¢! =< —3r3sin®(0)cos(0) + rsin(6)cos(6) >= 0.

4= —Lp3+lr = dT = T(4 r)dr—( 2z)dr = [dT = [(2+:%3) =T+k.
Since 7(0)2 = 2(0)? + #(0)® = 2 we obtain k = 0. That gives the solution r(T) = lf =

o
r(t) = \/1_|_287—st

Iv.

Gi = — (b1 — ¢n) + (b0 — $u—1) + adu(d) — 1) = 0= ni1 + $u1 — 265 = adu (¢}, — 1).
Tyl = o1 = 28 + azp (2, — 1) — Pt = 22, + azn(z}, — 1) — yn

Ynt1 = Pn = Zn.

Determinant of Jacobian = 1.

(0,0),(1,1),(—1,—1) are fixed points for 7.

Eigenvalues for (0,0) : A = @

circle.

Eigenvalues for (1,1),(=1,—1) : A =1+ a + v2a + .

The ”+4” eigenvalue is for a > 0 always greater that 1, i.e. an unstable eigendirection.

. For a < 4 they are complex eigenvalues on the unit

The ”-” eigenvalue is for a > 0 always smaller that 1, i.e. a stable eigendirection.

For the fixed point (0,0) the complex eigenvalues \ = 2=a£va"—4a ”2“2_4“ " collide” for a = 4 at the
value A = —1. Therefore a period doubling will take place.



