Assignment 3
Due Wednessday, February 27.

For o > 0, define X,, : R X R+ by

cosh(t)|y? — 1]«
Xa(toy) = S (1) e R Ru).

(a) For which a > 0is X, locally Lipschitz on R x R+¢?
(b) For which a > 01is X, Lipschitz on R x R+(?
(¢) Prove that X, is locally Lipschitz on R x ((0,1) U (1, 00)).

(d) Let (to,40) € R x ((0,1) U (1,00)). Prove that there exists a solution (I, y) of

dy
i Xao(t,y) (1)

such that ¢ty € I and y(ty) = yo.

(e) Let (/,y) be the solution in (d). Prove that there exists a neighborhood U of ¢, such that
(INU, y’mU) is the unique solution of (1) on (I N U) x Rxq with y(t9) = yo.

(f) Discuss how all of this relates to Exercise 1 in the first assignment (which was due
February 13).



