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e=CONTIHUNAG FUNCTIOHS

VASLILE CARPLAN

FURCTII 2=CONTIRIE
(reasumnt)

In ncenetd notd go eroté ci’.‘..mulyim-en functllilor 2=con=
tious eate intermsdierd intre myltisen funcfillor continoe wniform

pl aultimes func{illor continue punctunl.

In thip notes I is phown that the set of E-ooftinlicis
funotions 1o ocituated between the oet of uniformly continoous
funetions apnd the set of continuoun Punstionn.

First we sotaobllsh » lessa acnes¥ning the continulty of
a function. '

. JLEMHN . The fumetlon Fi(X, C) —= (Y, T} ia continuous if
and only if prye((0, E:'ﬂ”h}l =% (K, &) 1e open, where O = | (x,2{(z}}
/xe X} end pr; io the firet srojectione

Proofs Let f be continuous snd U x ¥ ¢ 2207  an elemsnt
of the beae of tha product topologzy. We have pril{U;L!}I\n]- -

s {2el / flz)e 'l’}n Unr"l{ﬂﬁﬁ ¢ oince f is contimuous) there-
I.Inrﬂ the imoge under pry of mvery open ast from & :I{E is open.
It follown Ihht?p:i!_'lﬂ open. Conversely, let ¥ be an open aubset :
of fu Than £7H(V) = XN£7H(V) = pry((X x V)N G) ¢ 2 since pry 1is
open, We conclude that £ is continucus.

Lat X, I be oooempty autn, flI i ¥ 8 funation aad ﬁ F
topolozian on I. reapactlvely !. The function f x £ 1 ¥ —++I=
(f = £)(x,y) = {£{z),f{y)) io called the binary functlon of I,

We ooy that i [I..P }— (Y, fl'} 1 2=continuous if £ x f in



44

eeitinuous (2] . The derinition or Aedulvonow [2] oonecrning
2-continuous rfunctions introduces = trpe of continuity of &
function on wpsces without topolondez, bus one eop providae uzgu"
monto from Gomersl Topology in order bo motivets thias definltion.
llore are throo oweh erpguments, :

1) The fonction fe{X, 2 ) — (£, ) iz continvovn if pnd unly
.l:i' l'nflf.:lz, EE} — L'r."'; H’Ej ia cuntingeun, sut on xe Lheers
exiat cany topolopisg which nre not the produst of tmo topologien
o0 X (lndecompozsable topolopiea)e ovo sroeple I & = Ja,b,e },
om IE thers exdot B4} decempgasble topologien end mors than
63.la” indecompouable onee [1] . Thus tha otudy of Z-pontinusus
functions iu laprowed Ly the greal nusber of theoes functionn.

2) The concept of uniform coal inuity of o functlon £4(X,U) —» (1,0
is defin~d waing the binery Cunctlon.

3} By wirtue of the sbove lemna, the continuity of o function can
b dafined uoilng & tnyﬂlu&& on o fubset ox Koe

In order to sotoblish a connoction batmesn E-nuﬁtinuuun

functions end continuoun functions me miot define a topology on
X Af there ozxiuta o topology £ on 121. tie sanll indicots tmo
protodures [or obtodaing s topology on X by meana of » topology.
P n.n'iE-. The flret procedure bug been lndicntad by A.hlvanows
the socand onc io conzidered lere for tihe fireé Ling.

Lot o e X gnd let & (¢, f ) be the topolosy on X detormined
by F_Ilﬂii x » that lo

E{a,F.,:l = {tex/s ja] x Géﬁfﬂﬁ.‘i .

lence, to 8 topolopy Ip, ori 1‘3 correupminla & fooily of

topolopies on A, detexmined by the plewmcntn of i
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Thegrem 1. If fi(X, ) — (¥, Irs']l iy 2=continuous and
b = £{n), then fu(X, ELE,F}} —-— (¥, E’.'[h.JB‘H in continuous.
proof. If £a£1(x%,[3) — (¥, 3') ia continuous, then
ite restrictlon to the subast {af %z % is olso continuous.
Lot ¥ e 2Lu, F’”" thet ie by = ¥ EPIlih}h‘- . de have {f;:;'lu-,}j.w].
= |ajx f'*]‘{'i}::r.h“:: 4 a hence r"j'{'.‘]--.ﬂ..E.'{ﬂ.,rb Jo It followa thet
{ 18 continuons.
The sscond procedure for obtelnlng o topology on X
from a bopology ﬁ, ol IE is the followlng. Lot [1X —= X b8
an erbitrury functien, G its graph end Hﬂ the indaved fvpology
on G« YWe denote by &(f, F;J the final topolopy determined by the
firnt projection F|:|.-;|I|IH]l r‘.l-:i] =3 N, Hancm, to 2 topology on %2
corrempandn a family of topologiesn on X, deternmined by the aat
of the functlons from X into E. Lat It X — X be the ldantity
funstion and E{p}l = &(I,f )a
iheorem 2. IfFﬂ[i‘l.P} —+ (i, p') is 2-continuous, thea
£101, 2(p)) = (¥, Z(p")) 1a nnutiuunuhn. '
Proof, Let Ve B( '), that 1o ¥ = pry (B'nAg) where

B'ep' end 4y = ysydiye ¥} « de have £*L(y) = prlimn‘lq::_mr]-
= pryB NAy € E(p) oince B = (exe)" M) e B, nnd
_5}: - H:,ﬂ;: zxf[* 1t followse thot f 18 contlnuoum.
Lot U be o uniforaity on X snd F»{LI'} n _aal:u} whars
£(U) 18 the wciform topolopgy on A. '

Theorem 3, If fe(X,U) == (¥Y,U') is uniformly l:nntin.dtll.
then f:(i, F{UJJ - {f.llﬁ{ir*]] 1a Z=continuoing.
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