Exercise # 1 Due October 26.

Let A;(-,-) : GXIRM* — TR for each 0 < j < N and assume A;(z,€) € IR
is continuous in ¢ € RN and measurable in z € G, 1 < p < oo, k(-) €
LP (@), and

N
|Aj(, &) < CY NGl + k(x),
=0

> A6 = ) |G — ka),
(A (. = A(em)(& — ) 2 0.

For each u € LP(G,IRN ™), that is, u(z) = (uo(x), u1(z), ..., un(x)) with
each u; € LP(G), denote the composite function = — A;(z,u(x)) by A;(u).

e Show that A;(u) € L” (G) for each u € LP(G).

e Show that u € LP(G,IRN™) s A;(u) € L¥'(G) is continuous.
(Hint: Use the Nemytskii Theorem.)

e Show that u € W'P(G) — A;(u, Vu) € L” (G) is continuous.

Define A : WH?(G) — WP(G)' by

where 0y = Id.

e Show that A is continuous, bounded, coercive, and monotone.



