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Introduction

For a real Banach space V we denote by V* the dual space of V, by |||, and
[y« the norms in V and V*, respectively, and by (-, ), the natural pairing bet-
ween V* and V. A (multivalued) operator 4 from a Banach space V into its
dual V* (i.e., assigning to each ve V a subset Av of V*) is called monotone if

w*—=w*v—w), =0 for any [v, v*], [w, w*]e€ G(A),
where G(A) is the graph of the operator A4, i.e.,
G(A4) = {[v,v*] e Vx V*: ve D(A) and v* € Av}

with D(A)={veV: Av # ¢}. If A is monotone and there is no proper monotone
extension of A, then A4 is called maximal monotone.

Throughout this paper we let H be a Hilbert space and X a Banach space
such that X < H, X is dense in H and the natural injection from X into H is con-
tinuous, and suppose that X is uniformly convex and X* is strictly convex. Iden-
tifying H with its dual space by means of the inner product (-, -), in H, we have
the relation X c Hc X*. By the symbols ‘“‘—=-"" and ‘- we mean the con-
vergence in the strong and weak topology, respectively.

Let 0<T<o0,2<p<oo and 1/p+1/p’=1 and let  be an extended real-
valued function on [0, T]x X such that for each te[0, T], Y(t;*) is a lower
semicontinuous convex function on X with values in (— o0, + 0], Y(t; )% + o0,
and such that for each ve LP(0, T; X), t—y(t; v(t)) is measurable on [0, T].
We define a functional ¥ on L?(0, T; X) by

’STW(t;v(t))dt if veD(P),
Po) =1 Jo

+ o0 otherwise,

where D(¥)={ve L?(0, T; X): t—y(t; v(t)) is integrable on (0, T)}.
We now pose the following problem: Given an fe L?'(0, T; X*), find a
ue D(Y)n C([0, T]; H) such that

(i) u(©0) =w(T),



