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Let 2 be a finite complete measure spacé and H=L2(n)
be the space of Lebesgue measurable square integrable func-
tions on Q2. We consider the existence of solutions of the
equation
(1) Lu = Au = g(.,u) + f,
where L: domL cH —> H is a Fredholm linear operator with
index zero and compact generalized right inverse, K, i is
an eigenvalue of L, feH and g:2xR—> |R is a nonlinear fun
ction satisfying Caratheodory conditions which grows at most
linearly.

Recently, Iannacci and Nkashama, [3], have obtained an
exis;ence Theorem for (1) when L is selfadjoint, A=A is
the n-th eigenvalue of L and the nonlinear function g lies
between two consecutives eigenvalues_and may be unbounded

and reach the eigenvalue 2 —xn on a subset of positive me

. n+1
asure.

When L is nonselfadjoint, there exist few results about
(1). Abhmad, [1](see, also [2]) studies (1) when L is an uni
formly elliptic linear operator of second order with Dirich
let conditions on the boundary of a bounded open set 2 of Pn
x=x1 is the principal eigenvalue and g(.,u)=zg(u) is locally
Lipchitzian on |R. He shows that there exists a constant dgk
depending only on L (d =A2 if L is selfadjoint) such that

if }lT sup (g(u)/u)<d ~A1,( and f satisfies a Landesman La-
Uu|— o

zer type condition), (1) is solvable.

We present some abstract results for (1) valid for L
nonselfadjoint which generalize in certain cases those of
(11, [3].

Let L be satisfying the previous conditions. It is not
restrictive to assume » =0 € o(L)(= eigenvalues of L) and con
sider the equation

1

(2) Lu = g(.,u) + f, uedom L.
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Suppose moreover that

-

*
(C1) For any ¢eker L, ¢ #0, there exists ¥eker L —-{0} with
o(x)¥(x)>0 a.e. & and [N(¢)-N(¥)|=0,

where I is the adjoint operator of L, N(f)={xeq|f(x)=0} and
4

|.| denotes the measure of Q. \

THEOREM.- Let d =sup { d>0/ if uweH, O<p<d a.e. @ and ¢ Is

solution of Lu=pu, then ¢ckerL}(one can prove d0>0}. Suppose

(H1) There exist y,k,a,BeH, 0575d<d0 a.e. @ such that
lglx,u)l<y(x)|lul + k(x), ueR, g(x,ul>a(x), u>0, gix,ul<p(x/,
u<0, a.e. xeq.

f

r - r
(H2) For any YekerL™-{0}, [fy > | B(-=¥ - | gl+e)¥”

Q Q Q
where g(-=)(x)=1imsup g(x,u), gl(+=)(x)=liminf g(x,u), v (x)=
u—>-o u— + o

max(v(x),0), v (x)=max(-v(x),0).

Then, equation (2) has at least one solution.

The proof of this Theorem is based in topological meth-
ods and it is esential to obtain apriori bounds. These aprio-
ri bounds are obtained by using a contradiction argument and

comparing with a linear problem.

The following Proposition sets up the relation between
the previous Theorem and the results in [1], [3].

PROPOSITION.- Suppose, also
1 2
i

HsH 21

Then, do=A1 and we can replace the condition 057§d<d0
in (H1) by O<v<ry, a.e. a.

A
(C2) 0<x =inf(Rex>0/ xeofL) YeolL) and || (L- _21.1)‘

REMARK.- If L is selfadjoint, conditions (C1) and (C2) are
trivially satisfied (when L has positive eigenvalues) and
(H1) allows to the nonlinearity g to lie between two conse-
cutives eigenvalues of L.

EXAMPLES. -
Let @ be a bounded open set of Pn, T>0, H=L%(R%IZ)XQ)

and kn the n-th eigenvalue of Dirichlet problem for the
Laplacian operator on @ (we denote by A). Define
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L: domL ©H

>H by

1.—- domL = {u:HlJ((R/TZ)xn) / u=0 in 38 in the sense
of traces},

Lu:= u, = AU - A _uU.

t n ‘
2.- domL = { usHLZ(HR/TZ)Xﬂ)/ u=0 in 38 in the sense of
traces}, '
Lu:= Upp = Au + nug - xnu, n#0.

In both examples, if f and g verify (H1) and (H2) with
0< YA iq7r, B-€. (R/TZ)x2, Lu = g(t,x,u)+f has solution.

These results for the heat and telegraph equation, res-
pectively, cannot be obtained from the results in [3] since
L is not selfadjoint. »
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