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A POSTSCRIPT TO .G-BINARY RELATIONS AND PAIRWISE
NORMALITY"

BY

ANGEL GUTIERREZ and SALVADOR ROMAGUERA

We shall use the nolation and terminology of {1}. Throughout this
aote. stlien we are concerned to Ty and T, for a bitopological space (X, Ty To).
we suppose i#j and i, j=1, 2.

In a recent paper [1. theorem 2] we prove an inserlion and extension
fheorem for pairmise normal spaces. From this theorem we derive, among
alhier results. the fellowing |1, corollery 2.2 : Let € be a T-closed and T,
closed sel in the pairwise normal space (X, T, T.). Let @ bz a upper (lower)
bound 'd function on € Tl s.c. and Tprase. on C. Then there is o real-
valued function A un N T-ls.c. and Tprusce. on X such that h{x) =0(x)
for every re(

Unforfunately. this resull is not correct as we prove in the next variant
of a Lane’s example.

Erxample. Let X be the set of real numbers. Let 1, be the discerete lopo-
logy on X and let T, consist of the void sel and complements of countable
sots. (N, T, Ta) is a pairwise normal space. Let € be the set of all negative
integer numbers and tel the function @ on C defined by ®(x} =z for every
re. We have that ¢ and ® verify the hypothesis of [1. corollary 2.2] but
® does not admit an extension 7-Ls.c. and T-usc to X since X is uncoun-
table.

In [2. proposition 11] Lane proves an extension theorem for T, and
T'-zero sets. By using a simblar technique to that in Lanc's result we obtain
the following modification of corollary 2.2 in [1].

Theorem. Lel € be a Twzero sef and Ty-closed set in the pairwise normal
space (X, T\ T.). Lef @ be a upper (lower) bounded function on C, T¢ls.c.
and T,-u.s.c. {Tl.s.c. and Tiuw.s.c) on C. Then thereis a real-valued funclion
hon N Tels.e. and Tyrus.e.{TylLs.e. and Ti-us.e) on X such lhal h(x) =®(x)
for cvery x=C.

Proof. Let @ be a upper bounded function on ihe Ti-zero set and Ty
closed sel €. Then € is Ti-closed and Tj-closed. By hypothesis, @ is T;-1s.c.
and T -ws.c. on C. Let 4=®/(14|®]). By [2. theorem 2.6] Lhere exists a
Tls.c. and T,-uws.c. function F on X such that —1<F<1 and F(x) =d(x) for
every re=(C. Since @ is upper bounded on C it is clear that there exists a con-
stanl 21 satisfyving —1<¢(x)<« for every veC. Hence. -1 F(r)gax]
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for every reX. By following Lanc's technique and his nolation, we abiain

the function
F,—-G
= .
1—{ F,—G|

which is T\-ls.c. and T,-w.s.c. on X and satisfies hix) -

d(2) for every r=C.

It @ is a lower bounded function Tyls.c and Teu.sc. on the Trzero

set and Ty-closed set C then — @ is upper beounded

T.-la.c. end Ty-us.c.

on C and the result follows from the .upper bounded™ case. The proef is com-

plete.

The authors are grateful to the referec for his suggestions.
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SOLVABITITY RESULTS FOR (=TRONGIY) SELF-ACCRETIVE
AADE

A

MINAT FURINNC]

0. Tntreduetion. Iet XNand YV be B anach spaces. Y7 the (topolegical)
dral of ¥ and 2" the ¢dzss of all nonempty parts of il Given the mapping
I X—= Y, call it strong’y acerclive modulo o N—2"" or, simply. strongly
aeacerefive (Brow d e {3]) when for each 20 0 €N there exisls " Sou — )
with

{\) CTe=-Tu. yhacy v-—=u =

(the eonstant ¢ -0 heing independent of » and a) and. vespectively. locally
stronglyy geacereiive (K irk [13]) in ease (A) holds locally (modulo x). These
raiher technical variants of ccerelivily were introduced in wn effort of uni-
[ving the theorics of monctmne maps. corvesponding to Y ==X" and (standard)
accrefive maps. corresponding to Y =X, wilh respect lo the hasic problem of
delermining suificient conditivas under which T be surjective or, equivalently
(with a suitable franslated map} the operaior equation Ta== 0 be solvable
in X. As remarked by Kirk and Schineberg [16]. Lhe increasing
interest in these problems is motivaied. among others, by the fundamental
role of acerelivity in Lhe ordinary differential equations {heoryoverBanach
spaces, and. in fact, many coniributions in this area such as those of Martin
[18]. Kartsatos [11), Reich {24} Deimling [8J or Morales
[19] are based on sich o conneciion. In parallel to these efforls, an essentially
different way of attacking the same problem is the (melrvical) maximalify
one. started by i1 k fsee the above reference) and subsequently developed
by Ray [23]. Park and Park [20]. Kebayashi [17], and olhers.
Finally, as results from ihe papers by Galica and Kirk [11] or Pe-
tryshyn [21]. the fopological degree (echniques can be used as well
1o derive rather deep rosulis of this kind. :
Concerning our develupments, it the mement to specily that the main sta-
tements of the present cxposition were oblained on the basis of the second cate-
gory of methods we just enumerated. applicd Lo a special class of (strongly) ¢-ac-
crelive maps, characterized as (Tor some couple d : [0, 0)*—= [0, 00), ¢: X*=2"),
(SA) (Tz—Tu, yyzdy Tx | | a—ul) | Te—Tu |, with y" oz, u).
introduced, in a .non-direciional” context (d(t, s) =di, oz, u) = (1))
by Browder inhis 1972 paper [6] and called in -the sequel (strongly)
self-acerefive because the term [T — Tu] appears in both sides of the compa-



