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LIMITS AND SUMS OF EXTENDABLE
CONNECTIVITY FUNCTIONS

This paper shows how to express an arbitrary real function f : [0, 1] — [0, 1]
as the pointwise limit of a sequence of extendable connectivity functions and
as the sum of an infinite series of extendable connectivity functions. We use a
result which describes the extendable connectivity functions g : I — I whose
graphs are dense in I? in terms of certain subsets on which g may be rede-
fined arbitrarily with values in I and still remain an extendable connectivity
function. This result seems related to an open problem of whether or not
the class of extendable connectivity functions can be characterized in terms of
associated sets.

Let I = [0,1]. A function G : X — Y between topological spaces X and
Y is Darbouz if it maps connected sets to connected sets, and it is almost
continuous if every open neighborhood of the graph of G in X x Y contains
the graph of a continuous function from X into Y. We say G is a connectivity
function if whenever C is a connected subset of X, then the graph of the
restriction G|C : C — Y is a connected subset of X x Y. A connectivity
function g : I — R is extendable if there is a connectivity function G : IxI — R
for which G(z,0) = g(z) when 0 <z <1.

Many relationships between different classes of functions defined here are
already known. For functions g : I — I, the connectivity functions are just the
functions whose graphs are connected subsets of I2. But for functions G : I? —
1, the connectivity functions are just the “peripherally continuous” functions
[12], [19], [18]. Namely, for every = € I? and every open neighborhood U of
z and V of G(z), there exists an open neighborhood W of z in U such that
G(bdW) C V. W and bdW can be chosen connected [18]. For functions
f : I = R, we have the following chain of classes of functions: continuous C
extendable connectivity C almost continuous C connectivity C Darboux [18].
All of the containments are proper.

Every real function f : R = R is already known to be (1) the pointwise
limit of a sequence of Darboux functions and (2) the sum of two Darboux
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functions [16], [7]. (1) and (2) are still true when “Darboux” is replaced by
“connectivity” [17], [6] or by “almost continuous” [14]. In [8], Gibson asks if
(1) and (2) are also true for “extendable connectivity” in lieu of “Darboux”.
He also asks if (3) the uniform limit of a sequence of extendable connectivity
functions is again an extendable connectivity function. We give answers to
his questions about (1) and (3), but give an alternate answer concerning his
question about (2).

Here, we let K denote a class of functions from I into I, and we let g € K.
A set M C I is called g-negligible with respect to K if f € K whenever
f:I—> 1Tand f =gonI— M. Thisis the same as saying that every function
f : I = I obtained by arbitrarily redefining ¢ on M is still a member of K.

In [1], Brown characterized in terms of g-negligible sets the members of K
whose graphs are dense in 12 when K is the class of connectivity functions.
In [15], Kellum showed that Brown’s characterization is still valid when K is
instead the class of almost continuous functions. We show Brown’s character-
ization also holds for when K is the class of extendable connectivity functions,
but we obtain the stronger condition that the set A in statement (iii) of the
theorem below can be chosen to be a G5 instead of a countable set. Extend-
able connectivity functions g : I — I, onto I, whose graphs are dense in I?
have been constructed in [2] and [10]. We first need a lemma.

Lemma 1 If G : I? — I is peripherally continuous, then for every z € I
and all open neighborhoods U of (z,0) and V of G(z), there ezist an interval
(a,d) about z in I and a connected open neighborhood W of (z,0) in U such
that (I x {0}) N W = (a,b) x {0}, (I x {0}) NbdW = {a,b} x {0}, and
G(bdW) C V.

PRrOOF. There exists a connected open neighborhood O of (z,0) in U such
that bd O is connected and G(bd O) C V. There is an interval (a,b) about z
such that (I x {0})NO = (a,b) x {0}. Let Co = (—00,a —1]U[b+1,00) and
Cn = [a—1,a— 7 U[b+ A7, b+ 5] forn = 1,2,3,---. Then (Cax{0})Nbd O
is compact for each n = 0,1,2,---. For each y € (C, x {0}) N bd O, there
exists an open neighborhood Wy of y in U such that diam W, < ,17, ([a, ] x
{0} Nl Wy =0, and G(bd Wy) C V. There exists a finite subcover W, of
the open cover {W, : y € (Cn x {0}) Nbd O} of (Cp x {0}) NbdO. Let W
be the component of the open set O — ¢l[Jr~, (UW,)] that contains (z,0). It
follows that bd W C bdOU (U{bd W* : W* € U, Wa}), (I x {0})Nbd W =
{a,5}x{0}, and G(bd W) C G(bd O)U(U{G(bd W*) : W* € sz, Wa}) C V.

Theorem 1 Suppose K is the class of extendable connectivity functions and
g € K. Then the following are equivalent:

(i) The graph of g is dense in I x I.
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(i) Every nowhere dense subset M of I is g-negligible.

(i) There ezists a dense G5 subset A of I which is g-negligible.

PROOF. (iii) = (i): Suppose A is a dense G subset of I which is g-negligible,
and suppose f : I — I is any function for which f = ¢ on I — A. Then
f is an extendable connectivity function, and so the graph of f is connected.
This shows A is g-negligible with respect to the class of connectivity functions,
which, according to Brown’s result, implies g is dense in I2.

(i1) = (i): If every nowhere dense subset M of I is g-negligible with respect
to the class of extendable connectivity functions, then M is g-negligible with
respect to the class of connectivity functions. Therefore according to Brown’s
result, ¢ is dense in I2.

(1) = (iii): The function g : I — I is extendable to a connectivity function
G : I? - I and the graph of g is dense in I?. Forn =0,1,2,...,let D, = {£ :
p is an integer and 0 < p < 2"} = {di,ds,...,d2ny1}, and let D = oo, D,
which is the set of dyadic rational numbers in [0,1]. Let {(zn,g(z,)) : n =
1,2,3,...} be a countable dense subset of g, and let B = {z, : n =1,2,3,...}.
Since G is peripherally continuous, then by the lemma, for each z, € B and
for each positive integer m, there exist an interval I, about z, in I and
a connected open neighborhood U, m of (zn,0) such that diamU,, » < L,
(Ix{0})NUz,m = Iz, .m x {0}, (I x {0}) Nbd Uz, m = (bd I, m) x {0} and
diam(G(bd Uz, ,m) UG(zs)) < £. Let E =5 ,,_; bd Iz, m.

mn=

Define Ty, m = {z € [-E: there exist 2"+1 intervals Iy, m, Iy, m; - - -, lyznyy,m
such that y; € B, diamUy,m < X, z € intly, m, and diam(G(bd Uy, m) U
{di}) < L ford; € D, and i = 1,2,...,2" + 1}. Each T, is a dense G
subset of I. By the Baire category theorem, A = (o \r=1 Tn,m is a dense
G subset of I.

Suppose f : I — I is a function for which f = g on I — A. We show that

the extension F : I x I — I of f defined by

_[f(z) ifzeAandt=0
Flet)= {G(:c,t) otherwise

is peripherally continuous. Let z € I, ¢ > 0, and let U be an open neigh-
borhood of (z,0) in /2 and V = (F(z,0) — ¢, F(z,0) + €). Suppose z € A.
For some n, there exists d; € D, N V. Choose a positive integer m so that
L < e—|f(z) — di| and W C U for each open neighborhood W of (z,0) in
I* with diameter < L. Since z € Tn m, there exists Iy, m such that y; € B,
diamUy, m < %, ¢ € int I, ;m, and diam(G(bd Uy, m) U{di}) < L. Therefore
Uy,;m CU and G(bdUy,,m) C V. F((Ix{0})Nbd Uy, m) = G((bd Iy, m)x{0})
because (I x{0})Nbd Uy, m = (bd Iy, m)x{0} C Ex{0} C (I—A)x{0}. Then
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F(bd Uy, m) = G(bd Uy, m) C V. This shows F is peripherally continuous at
each (z,0) € A x {0}.

Now suppose £ € I — A. Since G is peripherally continuous at (z,0), there
are an interval J about z in I and a connected open neighborhood O of (z,0)
in U such that G(bdO) C V, (I x {0})NO = J x {0}, (I x {0})nbdO =
(bd J) x {0}, and F((bdO) — (I x {0})) = G((bdO) — (I x {0})) C V. Let
a € bdJ. Then a € A. Otherwise, if a € A, then for every i there exists an
arbitrarily small Uy, m, containing a such that G(bd(Uy; m) — (I x {0})) is near
d; and such that bd(Uy, m) NbdO # 0. Then G((bdO) — (I x {0})) is near
d;, a contradiction. Therefore bd J C I — A implies F(bdO) = G(bdO) C V.
This shows F is peripherally continuous at each (z,0) € (I — A) x {0}. F is
peripherally continuous at all points of I? off the closed set I x {0} since G is.

(1) = (ii). Suppose the extendable connectivity function g : I — I has
a graph which is dense in I x I, and suppose M is a nowhere dense subset
of I. M is a 0-dimensional compact set. Without loss of generality, we may
suppose M C (0,1). Let D = {d;,da,ds, ...} denote the set of dyadic rational
numbers in I. For each positive integer m, there exists a disjoint finite cover
I, of M such that each member I,,,; of Z,, is a closed interval of length < #
such that g(bd I;mi) = dp, and each member I 41 j of Ty is a subset of the
interior of a member I,; of Z,,. Then M = Ninz1 (UZm).

Let Aj; be an isosceles triangle in I? with base Ij; x {0} and altitude
< 1. Let Jyx be the closure of a component of I — (UZ;), and let Big be an
isosceles triangle in 12 with base Jix x {0} and altitude < 1. Suppose m > 1
and Im41,j C Imi. Then let Ap 4y ; denote an isosceles triangle in Ap,; with
base Im41,; X {0} and altitude < —t=, and if Jpm11 4 denotes the closure of a
component of Im; — (UZpm+1), let By s denote an isosceles triangle in A,
with base Jm41x x {0} and altitude < 5. For example, the picture for

stages m = 1 and m = 2 might look like Figure 1, page 187.

According to [11], a connectivity function f : I — I is extendable if and
only if f is extendable to a connectivity function from I? into I that is con-
tinuous off I x {0}. It follows that for every positive integer m and for each
Jmk s 9|Jmk is extendable to a connectivity function G : Bp,x — I such that G
is continuous off J,x x {0}. Notice that for m > 1, g(bd Jpk) is either {dn}
or {dm,dm-1}. We define G to be d,, on the slanted sides of each triangle
Ami. At each stage m, G can be extended by the Tietze extension theorem to a
function that is continuous on any remaining points of I? outside the union of
the finite collection of triangles An,; and By (%, k varying). By construction,
the resulting extension G : I? — I of g is peripherally continuous.

Now suppose f: I -+ Tand f=gonI—~M. Then f=gonI— M. We
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Figure 1

show that f is an extendable connectivity function by showing

G(z,t) onI?*—(M x {0
F(z,t):{ f((z) ) onMx({O}x{ )

is a peripherally continuous extension of f. Since F = G on the open set
I? — (M x {0}), F is peripherally continuous at each point of I — (M x {0}).
Solet z € M,e > 0, and § > 0. Infinitely many dyadic rationals lie in
(F(z,0)—¢, F(z,0)+¢). Therefore there exist dp, € (F(z,0)—¢, F(z,0)+¢)
and I,; containing z such that the isosceles triangle A,,; with base [,; x
{0} has diameter < § and F(bd Apm;) = G(bd Apmi) = dp,. This shows F' is
peripherally continuous at each point of M x {0}, too.

Remark 1 It is not difficult to show that Brown’s result is valid for the class



188 HARVEY ROSEN

K of Darbouz functions. Theorem I implies that every function f : I — I is
equal to each dense extendable connectivity function g : I — I except on some
first category F, set B=1— A.

Not many characterizations of extendable connectivity functions are known.
In [11], one is given in terms of a family of “peripheral intervals.” For the class
of Baire class 1 functions, the extendable connectivity functions are charac-
terized in [3] as just the Darboux functions. A class K of real-valued func-
tions f defined on an interval is said to be characterized in terms of associ-
ated setsif there exists a family P of subsets of R such that f € K if and
only if for each a € R, the “associated” sets E*(f) = {z : f(z) < o} and
Eo(f) = {z: f(z) > a} belong to P. In [4], Bruckner showed the class K of
Darboux functions cannot be characterized by associated sets. In [6], Chris-
tian and Tevy used Brown’s result to show that the class K of connectivity
functions f : I — I cannot be characterized in terms of associated sets. Then
in [15], Kellum used his generalization of Brown’s result to show that the class
K of almost continuous functions f : I = I cannot be characterized. by asso-
ciated sets. Seeing a pattern here, we wonder if perhaps our generalization of
Brown’s result can be used to answer the following:

Question 1 Can the class of extendable connectivity functions be character-
ized by associated sets?

We now give an application of the first theorem.

Theorem 2 Each function f : [0,1] — [0,1] is the pointwise limit of a se-
quence of extendable connectivity functions f, : [0,1] — [0,1].

PrOOF. Let g : [0,1] — [0, 1] be any extendable connectivity function onto
[0, 1] whose graph is dense in [0,1] x [0,1]. According to Theorem 1, there
exists a dense G5 subset A of [0,1] on which we can redefine g arbitrarily
with values in [0, 1] to obtain an extendable function. [0,1] — A is an F, set
and contains no interval. Therefore [0,1] — A = |J;2, Ci, where each C; is
nowhere dense in [0,1] and if 7 # j, then C; N C; = 0. For each n > 1, define
fn :[0,1] = [0,1] by

fa=rlaufilJe)ugl( J c).
i=1

i=n+1

Then f, is an extendable connectivity function because according to Theorem
1, we can redefine g arbitrarily on every nowhere dense subset M of [0, 1], such
as M = |J], Ci here, in order to obtain an extendable connectivity function
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again from [0, 1] into [0,1]. Let z € [0,1]. If z € A, fa(z) = f(z) for all n.
But if z ¢ A, there is an integer m such that £ € Crn, and fy(z) = f(z) for
all n > m. This shows f = lim, o fn.

It is a puzzlement whether f is the sum of just two extendable connectivity
functions. We can, however, show the following.

Theorem 3 Each function f : [0,1] = [0,1] equals a series Y oo, gn of ez-
tendable connectivity functions g, : [0,1] = R.

ProoF. Let g, A, and C, be as in the proof of Theorem 2. For each n, let
hyn :[0,1] = [-27~1,2"~1] be a continuous onto function. Define

0 = zflaugiciug(Je

1=2
1 o0
g2 = ZflAVOIGIU(f = 9)IC2 Uk o gl )
1=3
1 o0
g3 = §f|AU0|01U0|CzU(f—g—h1°.‘1)|CBUh2°g|(UCi)
1=4
1
gs = Ef|Au0|Clu0|C2uO|Cau(f—g—h1og—hzoy)|C4
Uhsog|(|JC)
1=5
" = 2iﬂf]Aumclu0|c2u---u0|c,._1
U(f-=g—hiog—hyog—--—hs_209)|Cys
Uhn_10g|( Z C;) for n=3,4,5,--- .
i=n+41

Then g, : [0,1] = [0,1] and each g, : [0,1] = [-2"72,2"~2], where n > 1, are
extendable connectivity functions. For the case when z € A, Y o°  gn(z) =
S5, & f(z) = £(2). But iz € Cm, then T30, 9a(z) = X, g (@) = £(2).
Therefore f =37 | gn.

The uniform limit of a sequence of almost continuous functions need not be
Darboux [14]. It is not necessarily so, too, for the uniform limit of a sequence
of extendable connectivity functions to be Darboux (or connectivity).

Example 1 Let g, A, and C, be as in the proof of Theorem 2. Define f, :
[0,1] — [0,1] as follows:
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g(z) ifzgAng? (%)
fi(z) = . 11
0 ifzeAng (5
hie) = filz) ifzgCing t(})
Tl 1+) ifzecingt ()
falz) ifzgCang 1 (3)
fs(z) = 1,1 -1(1
7+§ 1fz'ECgﬂg (5)
| faa(z) iz gCaoing(3) _
falz) = {%_1_2 foeCy,ng! (%) for n=2,3,4,....

This sequence of extendable connectivity functions f,, converges uniformly to
a function f : [0,1] — [0, 1] whose range is [0,1] — {1}.

[9] gives a Darboux function f : [0,1] - R which is not the uniform
limit of a sequence of connectivity functions, and [13] gives a connectivity
function f : [0,1] = R which is not the uniform limit of a sequence of almost
continuous functions. Is there an example of an almost continuous function
f :[0,1] — R that is not the uniform limit of any sequence of extendable
connectivity functions?

References

[1] J. B. Brown, Negligible sets for real connectivity functions, Proc. Amer.
Math. Soc. 24 (1970), 263-269.

[2] J. B. Brown, Totally discontinuous connectivity functions, Colloq. Math.
23 (1971), 53-60.

[3] J .B. Brown, P. Humke, and M. Laczkovich, Measurable Darbouz func-
tions, Proc. Amer. Math. Soc. 102 (1988), 603-610.

[4] A. M. Bruckner, On characterizing classes of functions in terms of asso-
ciated sets, Canad. Math. Bull. 10 (1967), 227-231.

[6] A. M. Bruckner and J.G. Ceder, On jumping functions by connected sets,
Czech. Math. J. 22 (1972), 435-448.

[6] B. Christian and I. Tevy, On characterizing connected functions, Real
Anal. Exch., 6 (1980-81), 203-207.



LiMITS AND SUMS OF EXTENDABLE CONNECTIVITY FUNCTIONS 191

[7] H. Fast, Une remarque sur la propriété de Weierstrass, Colloq. Math. 7
(1959), 75-77.

[8] R. G. Gibson, A property of Borel measurable functions and extendable
functions, Real Anal. Exch. 13 (1987-88), 11-15.

[9] R. G. Gibson and F. Roush, The uniform limit of connectivity functions,
Real Anal. Exch. 11 (1985-86), 254-259.

[10] R. G. Gibson, Connectivity functions defined on I", Colloq. Math. 55
(1988), 41-44.

[11] R. G. Gibson, A characterization of extendable connectivity functions,
Real Anal. Exch. 13 (1987-88), 214-222.

[12] M. R. Hagan, Fquivalence of connectivity maps and peripherally contin-
uous transformations, Proc. Amer. Math. Soc. 17 (1966), 175-177.

[13] J. Jastrzebski, An answer to a question of R.G. Gibson and F. Roush,
Real Anal. Exch. 15 (1989-90), 340-341.

[14] K. R. Kellum, Sums and limits of almost continuous functions, Colloq.
Math. 31 (1974), 125-128.

[15] K. R. Kellum, Almost continuity and connectivity-sometimes it’s as easy
to prove a stronger result, Real Anal. Exch. 8 (1982-82), 244-252.

[16] A. Lindenbaum, Sur quelques propriétés des fonctions de variable réelle,
Ann. Soc. Polon. Math. 6 (1927), 129.

[17] D. Phillips, Real functions having graphs connected and dense in the plane,
Fund. Math. 75 (1972), 47-49.

[18] J. R. Stallings, Fized point theorems for connectivity maps, Fund. Math.
47 (1959), 249-263.

[19] G. T. Whyburn, Connectivity of peripherally continuous functions, Proc.
Nat. Acad. Sci. U.S.A. 55 (1966), 1040-1041.



	Contents
	p. 183
	p. 184
	p. 185
	p. 186
	p. 187
	p. 188
	p. 189
	p. 190
	p. 191

	Issue Table of Contents
	Real Analysis Exchange, Vol. 20, No. 1 (1994-95) pp. 1-371
	Front Matter
	EDITORIAL MESSAGES [pp. 1-1]
	Tadeusz Świa̹tkowski - OBITUARY [pp. 2-5]
	CONFERENCE ANNOUNCEMENTS [pp. 6-9]
	CONFERENCE REPORTS
	REPORT ON THE SUMMER SYMPOSIUM IN REAL ANALYSIS XVIII, UNIVERSITY OF VIRGINIA CHARLOTTESVILLE, VIRGINIA JUNE 22-25, 1994 [pp. 10-13]
	Carathéodory's outer measures: 80 years [pp. 14-17]
	DISTORTION THEORY FOR FUNCTIONS IN A ZYGMUND SPACE Λ [pp. 18-19]
	PACKING CONICS IN THE PLANE [pp. 20-21]
	ORDINARY AND STRONG DENSITY CONTINUOUS FUNCTIONS ON THE PLANE [pp. 22-24]
	MEASURE PRESERVING CONTINUOUS SMOOTHING OF FRACTIONAL DIMENSIONAL SETS [pp. 25-25]
	SMOOTHING Λ-SEQUENCES [pp. 26-27]
	ω-LIMIT SETS FOR CERTAIN CLASSES OF FUNCTIONS [pp. 28-30]
	ω-LIMIT SETS AND CONTINUOUS FUNCTIONS WITH CONTROLLED GROWTH [pp. 31-32]
	Ap-WEIGHTS AND RELATED TOPICS [pp. 33-35]
	LIMITS AND SERIES OF EXTENDABLE CONNECTIVITY FUNCTIONS [pp. 36-36]
	BOUNDED HARMONIC VARIATION AND THE GARSIA-SAWYER CLASS [pp. 37-38]
	ON SOME PROBLEMS OF FRACTIONAL DERIVATIVES [pp. 39-40]
	INFINITE CONFORMAL ITERATED FUNCTIONS SYSTEMS AND MEASURABILITY OF MEASURE AND DIMENSION FUNCTIONS [pp. 41-42]
	THE MULTIFRACTAL SPECTRUM OF RIEMANN'S FUNCTION [pp. 43-44]
	RANDOM WALKS AND GENERALIZED RIESZ PRODUCTS [pp. 45-46]
	LIMITS UNDER THE INTEGRAL SIGN [pp. 47-47]
	LIMITING CASES OF THE SOBOLEV IMBEDDING THEOREM [pp. 48-49]
	ON VECTOR-VALUED HENSTOCK AND DENJOY INTEGRALS [pp. 50-50]
	NEW INTEGRALS AND THE GAUSS–GREEN THEOREM WITH SINGULARITIES [pp. 51-54]
	HAUSDORFF AND PACKING MEASURES OF SOME SELF-AFFINE SETS [pp. 55-57]
	COMPLETENESS IN TOTALLY ORDERED ABELIAN GROUPS [pp. 58-58]
	ON CONVERGENCE OF FOURIER SERIES IN THE HAUSDORFF METRIC [pp. 59-60]
	POSITIVITY OF THE HAUSDORFF MEASURE FOR RANDOM SELF–SIMILAR FRACTALS [pp. 61-61]
	MULTIFRACTAL MEASURES [pp. 62-62]
	ON VARIOUS POROSITY NOTIONS IN THE LITERATURE [pp. 63-65]
	A SET IN THE PLANE WITH PECULIAR MEASURE-THEORETIC PROPERTIES CONSTRUCTED BY VITUŠKIN, IVANOV AND MELNIKOV [pp. 66-66]

	RESEARCH ARTICLES
	ON CONVERGENCE THEOREMS FOR AP INTEGRALS [pp. 67-76]
	ON A GENERALIZED DOMINATED CONVERGENCE THEOREM FOR THE AP INTEGRAL [pp. 77-88]
	ON THE MEASURABILITY OF EXTREME PARTIAL I-APPROXIMATE DERIVATIVES [pp. 89-93]
	EXTREME PROBABILITY SUBMEASURES ON 3 POINTS [pp. 94-101]
	Density continuous transformations on ℝ² [pp. 102-118]
	A CONVERGENCE THEOREM FOR GENERALIZED RIEMANN INTEGRALS [pp. 119-124]
	THE STRUCTURE OF MINIMAL ATTRACTION CENTERS OF TRAJECTORIES OF CONTINUOUS MAPS OF THE INTERVAL [pp. 125-133]
	Λ-VARIATION AND BAIRE CATEGORY [pp. 134-139]
	FUNCTIONS THAT HAVE NO FIRST ORDER DERIVATIVE MIGHT HAVE FRACTIONAL DERIVATIVES OF ALL ORDERS LESS THAN ONE [pp. 140-157]
	DIMENSION OF SETS OF NUMBERS WITH MULTIPLE REPRESENTATIONS [pp. 158-162]
	DENSITY TOPOLOGIES FOR PRODUCTS OF σ-IDEALS [pp. 163-177]
	ON THE TRANSFORMATIONS OF MEASURABLE SETS AND SETS WITH THE BAIRE PROPERTY [pp. 178-182]
	LIMITS AND SUMS OF EXTENDABLE CONNECTIVITY FUNCTIONS [pp. 183-191]
	APPROXIMATE CORE TOPOLOGIES [pp. 192-203]
	MAXIMAL ADDITIVE AND MAXIMAL MULTIPLICATIVE FAMILY FOR THE CLASS OF SIMPLY CONTINUOUS FUNCTIONS [pp. 204-211]
	MULTIPLIERS FOR SOME GENERALIZED RIEMANN INTEGRALS IN THE REAL LINE [pp. 212-218]
	POINTS OF NON-DIFFERENTIABILITY OF TYPICAL LIPSCHITZ FUNCTIONS [pp. 219-226]
	THE EXTENDING OF DARBOUX FUNCTIONS WITH FINITE VARIATION [pp. 227-243]
	ON THE SUMS OF DARBOUX UPPER SEMICONTINUOUS QUASI-CONTINUOUS FUNCTIONS [pp. 244-249]
	INEQUALITIES OF MINKOWSKI'S TYPE [pp. 250-255]
	FINE VARIATION AND FRACTAL MEASURES [pp. 256-280]
	CARDINAL INVARIANTS CONCERNING FUNCTIONS WHOSE PRODUCT IS ALMOST CONTINUOUS [pp. 281-285]

	INROADS
	ON SCORZA DRAGONI'S PROPERTY FOR THE DENSITY TOPOLOGY [pp. 286-290]
	A PECULIAR SET IN THE PLANE CONSTRUCTED BY VITUŠKIN, IVANOV AND MELNIKOV [pp. 291-312]
	THE SHORTEST ENCLOSURE OF THREE CONNECTED AREAS IN ℝ² [pp. 313-335]
	A NOTE ON MAJOR AND MINOR FUNCTION FOR THE PERRON INTEGRAL [pp. 336-339]
	PATH INTEGRAL: AN INVERSION OF PATH DERIVATIVES [pp. 340-346]
	AN ELEMENTARY PROOF OF THE BOREL ISOMORPHISM THEOREM [pp. 347-349]
	ON ITERATIONS OF DARBOUX FUNCTIONS [pp. 350-355]
	ON DARBOUX BAIRE ONE FUNCTIONS [pp. 356-358]
	DESCRIPTIVE MAPPING PROPERTIES OF TYPICAL CONTINUOUS FUNCTIONS [pp. 359-362]
	KURZWEIL-HENSTOCK ABSOLUTE INTEGRABLE MEANS McSHANE INTEGRABLE [pp. 363-366]
	EVERY BOUNDED FUNCTION IS THE SUM OF THREE ALMOST CONTINUOUS BOUNDED FUNCTIONS [pp. 367-369]

	QUERIES
	A QUERY CONCERNING SARD'S THEOREM FOR POINTS OF NON-DIFFERENTIABILITY [pp. 370-371]

	Back Matter



