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A NONLINEAR BOUNDARY VALUE PROBLEM
WITH A NON-SUMMABLE SINGULARITY

M.J. Alves
L

1. The space B,

We denote by C the space of continuous functions z : [0,1] — R! with the norm |z[c &

lnax |z(t)], by L, (1 < p < oo) the space of equivalence classes of functions z : [0,1] — R!

1 1/p
integrable with p-th power with the norm ||z||., & (f |z () dt) , and by L. the space of
0

equivalence classes of measurable and bounded in essential functions z : [0,1] — R! with the
norm ||z, % vraisup|z(t)|. Let v : [0,1] — [0,400] be a nondecreasing positive function on

0,1].

Definition 1 (see [1]). By (1 < p < 00) is a space of equivalence classes of measurable functions
z : [0,1] — R such that for each function z € B} a constant exists M, > 0 with which everywhere

t
on [0, 1) the inequality holds [ |z(s)|? ds < MPv(t).
0

In the capacity of the norm [|z||py of an element = € B} one can take the value ||z| . & inf M, .

14 1/p

The norm ||z sy of an element € BY can be also defined as ||z|| sy ' sup (ﬁﬂx(s)ﬁ’ ds) :
2 ? 0<t<1 0

For p = oo, we define BY, as the space of equivalence classes of measurable functions z : [0,1] — R}
such that for each function # € B} a constant M, > 0 exists with which everywhere on (0,1) the

inequality is fulfilled vraisup [z(s)| < M, v(¢). The norm ||z||z. of an element z € BY, is defined
0<s<t

via the expression ||z gy 4 inf M,. The norm |lz||gs. of an element x € BY, can then be defined

as ||z]|ps X sup (577 vraisup |z(s)]). The spaces B} are Banach.
= 0<t<1 0<s<t

Lemma 1. Let the spaces B)* and B;? be generated by the functions vy and vy, respectively,

and let the inequality hold MP, < sup Ul—g; < 0.
o<t<1 2

Then the space B)* can be continuously embedded into the space B)?; moreover, for any x € B!
we have ||z]| g2 < Myslz|| g -

Let us introduce the notation t* = ¥/t if 1 < p < 0o and t* = 1 if p = co. Further, we introduce

the weight space BL'" of equivalence classes of measurable functions z : [0,1] — R! such that

z € B if xt* € BE. We put B pes def |#t*|| ;- The space BL' is Banach.
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