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a universal null set:
(6) If pis a non-negative non-atomic finite Baire measure on I, then
p(B) = 0.

Several remarks about whether a listed property is equivalent to or
stricter than its snccessor are given in [3], which was written while the

author sought to answer the following gquestion.

If B is a subset of I with property (6) and h is a continuous funciion
of bounded variation on I (OBV), then must h(B) have property (6)2

TUnfortunately, the author was ignorant of a vast amount of pertinent
information that was available. For example, A. S. Besicoviteh ([2])
had shown that property (4) does not imply property (3) (ct. [3]). Before
becoming aware of Besicovitch’s result, the author found another proof of
it; but, he was still unable to settle the original guestion or to show
that property (5) does not imply property (4). However, W. Sierpinski
(4], p. 57) had shown that a contintious image of a universal null set
need not be a universal null set, from which it follows that (5) does
*' not imply (4). ) _
' The purpose of this note is to answer our question in the negative
by modifying Sierpiniski’s construction so that a theorem of N. Bary can
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be applied. o .
Tet P be the Cantor set in I of measure 1/2 which is obtained by

taking out middle quarters. Let Iy, j < 9%, denote the ith staigej interyals
in the canonical representation of P as an intersection oflfmlte unions
of intervals, and let Oy, j < 27", denote the corresponding segments

which are removed at the ith stage.
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It :followg from [4], p. 37, and the fact that there is an order preservi
homeomorphism between the irrationals in I and the non-end o'lfcg
of P that there is a universal null set ¥ in P such that there is copt‘m .
ous 1;11?]9 g of N onto P. Denote the graph of ¢ by Q. S

here is a standard way of mapping I into I 5
morpl:usm f such that f maps P ?)Eltog P xP anéjlllllj(ie:veli*onlf};)_
equa-tlonlv(m).—_—y has only a finite number of solutions if y e} —)Pe
where v is defined on I by f(t) = (u(t), v(t)). Beginning with a diagr: ’
a sketch of a construction of such a function f follows. s

1

| s | on]| 1y |

0’1‘11111?;1 t];]l emapts igld ?ineaﬂy onto the noted diagonal of I, x I,, 0y, linearly
e noted diagonal of I,; x Oy, ... To define foy et

after f; on the sets To;, 4 < 4, and , ‘ o T T
o = on t rag - i

rocess, atd ot fou z,ﬁm\fﬂ( ;; N fa=fi on the rest of I. Tterate this
b Ili‘iez.tz;a,use Gis a su‘bset of PxP, the set B =f"YG) is a subset of P
Sme‘i 15‘]10meo.morphm to‘ G. Hence F is a universal null set. (In fact
" cortg Is continuous, B is also homeomorphic to N.) Moreover, v is’
Onlynﬁ:lnniggluys I;l;a;% of 11’ t(?nto If, v(E) = P, and the equation v(x) =’y ha:s

y solutions if y ¢« I—P. Hence it follows from [1

; ‘ Theo-

;ZLEL ];I% é)‘.r(%fo, th‘at there exists a strictly increasing continuous gugl,ctionoq;
unction & such that v = g o h. It h(EB) were a universal null

Set, then i ould fOHOW hat P =
S . t t. i = olh eas
; iW X ‘ ql( (.E)) has m asure zero. Hen(ﬂe h(—E)
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Some remarks concerning
the shape of pointed compacta

by
Karol Borsuk (Warszawa)

By @ we denote the Hilbert cube, that is, the subset of the Hilbert
space consisting of all points (2, 2s, L) with 0 <z <1fnforn=1,2, ..
Two pointed compacta (X, a), (¥, b) are said to be fundamentally equiva-
lent (notation: (X, a)% (¥, b)) if there exist in @ two pointed compacta
(X', &') and (¥, b’) homeomorphic to (X, @) and (Y, b) respectively and
two fundamental sequences (see [1], p. 225)

f= e (X, a), (T, 00} and g ={gr (T, 9, (X a')}
such that jgzi(ygb/) and gf= i, where 4z, denotes the identity

fundamental sequence {3, (Z, ¢), (Z, ¢)}-

If we assume only that the second relation g I dxean holds true,
then we say that (X,a) is fundamentally dominated by (¥Y,b) and we
write (X, a) < (¥, b).

F

The collection of all pointed compacta (Y, b) fundamentally equivalent
to a given pointed compactum (X, a) is called the shape of (X, a) (see [3]);
it is denoted by Sh(X,a). Thus the relation Sh(X, a) = Sh(Y, d)
means that (X, a)% (Y,D). If (X,a) % (Y, b), then Sh(X,a) is said to
be less than or equal to Sh{Y, b) and we write Sh(X, a) < Sh(¥, b).

The aim of this note is to establish & condition under which Sh(X, a)
does not depend on the choice of the point a, and to study the operations
of addition and multiplication of shapes of pointed compacta.

I wish to thank A. Lelek, who read the manuscript of this note,
for his penetrating remarks.

1. A Jemma on isotopy. By a map we understand here always & con-
tinuous function. A map '
¢ X x{u,v;>Y, where u,v are numbers with » <7,
is said to be a homotopy in & set B if all values of ¢ belong to Z.If aeX,
beY and if g: XX u,vy—>Y is @ homotopy satisfying the condition

@la,t)=">b for every u <t<v,
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