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Attempt all questions :

1. Show that if a trajectory Γ is a periodic trajectory. [10]

2. Consider the system

ẋ1 = −x3
2

ẋ2 = x3
1

Use the Liapunov function V (X1, X2) = X4
1 + x4

2 to prove that the
origin is a stable equilibrium point of their system. Is it asymptotically
stable? [10]

3. (a) Define the Poincare map.

(b) State the Poincare-Bendixson Theorem. [5+5]

4. (a) State Lienard’s Theorem (for the system xẍ + f(X)ẋ + g(x) = 0).

(b) Let F (x) =
x∫
0

f(s)ds satisfy the hpotheses of Lienard’s Theorem.

Show that z̈ + F (ż) + z = 0 has a unique stable limit cycle. [5+5]

5. (a) State the Poincare Hopf Index Theorem.

(b) Does there exist a nowhere vanishing smooth vectorfield on the
sphere S2? Same question for the torus T . Justify your answers. [5+5]
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