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Abstract. Of concern is the following wave equation with nonlinear dissipation on the
boundary:

ugt(z,t) = uzz(x,t) for (z,t) € (0,1) x (0,00),
uz(0,t) € Bo(ut(0,t)),

—ug(l,t) € B1(ut(l,t)),

u(z,0) = uo(x),

ut(z,0) = vo(z),

where 8o and B; are maximal monotone graphs in R X R each containing the origin. We
prove the well-posedness and obtain the associated w-limit set.

1. Introduction. This paper studies the following wave equation with nonlinear
dissipation on the boundary:

( ug(z,t) = uzz(z,t) for (z,t) € (0,1) x (0, 00),

uz(0,t) € Bo(ue(0,1)),
q —ua(lht) € Br(ue(l,t)), (1)
u(z,0) = uo(z),

[ ut(z,0) = vo(z),

where §y and (; are maximal monotone graphs in R x R such that 0 € 5,(0)N3;(0).
We prove the well-posedness of (1) and obtain the associated w-limit set. We show
that the w-limit set of (1) only depends on the size of the space domain (I) and on
Bo(0) and (3;(0). In particular, if 8o(0) = $1(0) = 0, then the solution of (1) with
arbitrary initial data will decay to 0 as t — oo.

To solve (1), we use the nonlinear semigroup theory (which provides unique
existence and regularity of the solution [9]) and rewrite (1) as an evolution equation

dw
’U)(O) =W
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