#3D
VAL 7

—/

Werk

Label: Article
Jahr: 1973
PURL: https://resolver.sub.uni-goettingen.de/purl?31311157X_0098|log120

Kontakt/Contact

Digizeitschriften e.V.
SUB Géttingen

Platz der Gottinger Sieben 1
37073 Gottingen

& info@digizeitschriften.de


http://www.digizeitschriften.de
mailto:info@digizeitschriften.de

Casopis pro p&stovini matematiky, ro¥. 98 (1973), Praha

A BAIRE FUNCTION NOT COUNTABLY DECOMPOSABLE
INTO CONTINUOUS FUNCTIONS

Roy O. DAvies, Leicester
(Received July 28, 1972)

In connection with a problem of KARTAK [1], VRKOC recently constructed [2]
a measurable real function f on I = [0, 1] such that I cannot be partitioned into
countably many sets A, with each restriction f | A, continuous. He asked whether
for every Baire function there does exist such a partition of I into Borel sets. Here
it will be shown that, on the contrary, there exists a function of Baire class 1 for
which there exists no such partition whatever, even into non-Borel sets.

Theorem 1. If f: A — I is continuous, where A is a subset of I, then given ¢ > 0
there exists a closed set F = I x I such that F A Gr(f) =0 and m(F,) =1 —¢
forallxel.

Proof. For each element ue A, let J, = {(u,y): |y — f(u)| < 3¢} and K, =
= ({u} x I) \ J,. Denote by E the closure of the set D = U{K, :u e A}. First,
we observe that E n Gr (f) = 0. Indeed, given any point (u, f(u)) € Gr (f), we can
choose 6 > 0 so small that

ved&|o— u| < 5= |f(v) — f(u)] <¢fd;

then the open rectangle with centre at (u, f(u)), width 26, and height e contains
no point of D.

Next, we prove that for every x € 4, thesetI \ E,is an interval of length at most e,
open relative to I. Since E, is closed, it is enough to show that if y,, y,€l \ E,
and y, < y < y, then (i) y, — y; < eand (i) yeI \ E,. Consider any u € A with
|u — x| < &, where & is the smaller of the distances of (x, y,) and (x, y,) from E;
then (u, y,)eJ, and (u, y,)€J,, and (i) follows. Moreover |y — f(u)|< }e —
— min (y, — y, y — »,); hence the open rectangle with centre (u, y), width 26,
and height 2 min (y, — y, y — y,) contains no point of D, and this establishes (ii).

To construct F we adjoin to E a large part of each strip S = (¢, d) x I, where
(c, d) is an interval of I \ A; namely, the whole of S except for an open *corridor”
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