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1. Introduction

Consider the problem
w' — Aw+ | wlP2w=f inQ=28x(,T), (1.1)
w=0 ondR x (0,T), {w,w}l={w, wll_ ing2,
where £2 is a bounded open subset of R*, n = 2, 3, with a smooth boundary. The forcing term f is in a closed subset of N+
and

T T
Nt = {g :/ (g, p)dt =0V € I*(Q), ¢(., 0) zw(-,T),/ wdt:O}-
0 0

The existence of a solution of (1.1) is established in Section 3 when2 < p < 4 and 2 C R® and for planar domains with
2 < p < oc. For the linear wave equation we shall study time-periodic solutions of the linear wave equation with a forcing
term dependent on the unknown.

Let {r, B} be in {H} (£2) N [P(£2)} x [*(£2), and consider the initial boundary problem

w' — Aw+ |wP2w=f inQ,
w=0 ond2 x (0,T), {w, w'}|,_o = {a, B} inS. (1.2)

In Section 4, we study the optimization problem

A= {||a — w(, Dy + 18 = /(. Tl : Ve, B, w) solution of (12), Ve, B} € Hy(£2) x LZ(.Q)}. (1.3)
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