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Problem 5: Determine the Sturm permutations o of the Chaffee-Infante problem,
Uy = Upy +u(l —u?), O<z<lL, +Neumann b.c.,

for all L >0, L & 7Z.

Problem 6: Consider the problem
U = Uge + fx,u,u,), +Neumann b.c.
Show that the Sturm permutation oy on 0 < x < L coincides with o2 on 0 < z < 1,

with
¥ (z,u,uy) = L2f(La,u, L uy).

Problem 7: Consider the problem
U = Uge + f(u), +Neumann b.c.

Show that the Sturm permutation o is an involution, i.e. JJ% =id.

Problem 8: Consider the Chaffee -Infante problem,
Uy = Upy + u(l —u?), x € [0, L], uz(0) = u, (L) = 0.

Determine the Sturm-Liouville eigenvalues and the Morse indices of the trivial equilibri-
um v = 0 and the homogeneous nontrivial equilibria v = +1. Compare PDE and ODE
stability for each of the three equilibria.



