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ISOTONIC APPROXIMATION OF APPROXIMATELY CONMTINUCUS FUNCTIONS

Let M consist cf all nondecreasing functions on [D,lj. If £ is ia
Lm[O,IJ and l<p<=, then M is a closed convex subset of the vniformly
convex subset of the uniformly convex Banach space Lp[O,l] so there 1is
a unique best Lp—approximation, fp, to I by elements of M, i.e.,

NE -fp!ip;:_![f -h!ip, hoe M.
If limpﬁmfp(x) (respectively, limp&lfp(X)) exists aimost everywvhere as
a bounded measurable function, then f is said to have the Polya property

(respectively, Polya-one). 1If f has at most dfscontinuities of the first

o }

kind, then f has both properties [3;, [1}. The purpose of this note is

to present the results of our investigaticns of the case in which f is

in bA, the set of all bounded approximately centinucus functions on {0.1}.
The theorems mentioned here are proven in [21.

THEOREM 1. Suppose f ¢ bA, 1 < p < « and g is a best prapproximatiou

to £ by eclements of M. Then g is continucus.

THEOREM 2. Let f = bA. Then there exists a unique best Ll-
approximation fl of £ by elements of M.

THEOREM 3. Let f € bA. Then fp converges uniformly to f1 as p
decreases to one.

So, not only does the Polya-one property hold for f ¢ bA, but the
convergence is uniform. The Polya property however, may fail. In [21,
an example, h, is constructed which is continucus on [0,%) and [%.1]

and approximately continuous at * but there exists a sequence {pn}

with p - « such that {hp } diverges at every point in (%,1].
n
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0f related interest is the continuity, in Lp. 1 <p < », of the
map f » fp. For 1 <« p < », it is known that f » fp is continuous if

is any bounded measurable function [4, Ccrollary 2]. This is not true

n

if p = 1. 1Indeed, by [2], there exist functicns £, n=1,2,... and

such that each f" is continuous and " - f pointwise but {f?} is not

Cauchy in L We are however, able to state the following:

1!
THEOREM 4. Let £, t", n=1,2,... ¢ bA. If ||f" - f|ll » 0, then

t

£ - ¢ :
l,f1 fl”‘l > 0.

REFEREHNCES

1. R. Huotari, "Best Ll—approximation of quasi continuous functions
“ .
on [O,IJ by nondecreasing functions'", submitted.

2. R.B. Darst and R. Huotari, "Best L,-approximation of bounded,
approximately continuous functions on [0,1] by nondecreasing
functions", submitted.

3. R.B. Darst and S. Sahab, "Approximation c¢f continucus and quasi
continuous functicns by monotone functions', J. Approx. Theory,
33(1983), 9-27.

4. D. Landers and L. Rogge, "'Continuity of best approximants',
Proc. Amer. Math. Soc., 83(1981), 683-689.

416



	Contents
	p. 415
	p. 416

	Issue Table of Contents
	Real Analysis Exchange, Vol. 9, No. 2 (1983-84) pp. 298-583
	Front Matter
	PROCEEDINGS OF THE SEVENTH SYMPOSIUM
	SEVENTH SYMPOSIUM ON REAL ANALYSIS [pp. 302-305]
	Maximal operators and strong differentiability of the integral [pp. 306-312]
	MULTIPLICATION AND TRANSFORMATION OF DERIVATIVES [pp. 313-316]
	A GENERAL NONSEPARABLE THEORY OF FUNCTIONS AND MULTIFUNCTIONS [pp. 317-335]
	On Porosity and Exceptional Sets [pp. 336-340]
	Baire Classification of Generalized Extreme Derivatives [pp. 341-344]
	ON THE GENERAL THEORY OF POINT SETS [pp. 345-353]
	The Peano derivative: What's known and what isn't [pp. 354-365]
	A SIMPLE PROOF OF THE INTEGRATION BY PARTS THEOREM FOR PERRON INTEGRALS [pp. 366-368]
	On generalizations of exact Peano derivatives and integrals - via the coefficient problems of convergent trigonometric series - [pp. 369-378]
	A FUNCTION IS PERRON INTEGRABLE IF IT HAS LOCALLY SMALL RIEMANN SUMS [pp. 379-379]
	A RIEMANN INTEGRAL AND THE DIVERGENCE THEOREM [pp. 380-380]
	SYMMETRIC AND SMOOTH FUNCTIONS: A FEW QUESTIONS AND FEWER ANSWERS [pp. 381-385]
	Porosity Characteristics of Intersection Sets with the Typical Continuous Function [pp. 386-389]
	Density topology and the Luzin (N) condition [pp. 390-393]
	On Residual Subsets of Darboux Baire Class 1 Functions [pp. 394-396]
	Darboux-like Properties of Generalized Derivatives [pp. 397-399]
	REMARKS ON AGRONSKY'S THEOREM ON STRONG CONTAINMENT AND CONTINUITY ROADS [pp. 400-414]
	ISOTONIC APPROXIMATION OF APPROXIMATELY CONTINUOUS FUNCTIONS [pp. 415-416]
	ON FUNCTIONAL COMPLEXITY AND SUPERPOSITIONS OF FUNCTIONS [pp. 417-431]
	A Note on Blumberg Pairs [pp. 432-433]
	MARCZEWSKI SETS, MEASURE AND THE BAIRE PROPERTY [pp. 434-435]

	TOPICAL SURVEY
	A survey of Borel selection theory [pp. 436-462]

	RESEARCH ARTICLES
	Selective differentiation of typical continuous functions [pp. 463-472]
	Constructions of Some Non-σ-porous Sets on the Real Line [pp. 473-482]
	On Typical Bounded Functions in the Zahorski Classes [pp. 483-494]
	On Foran's Conditions A(N), B(N) and (M) [pp. 495-501]
	CEDER'S CONJECTURE ON BAIRE 1 SELECTIONS IS NOT TRUE [pp. 502-507]
	POROSITY ESTIMATES FOR THE DINI DERIVATIVES [pp. 508-538]

	INROADS
	SOME APPLICATIONS OF PARTITIONING COVERS [pp. 539-557]
	On Foran's Property (M) and its relation to Lusin's Property (N) [pp. 558-562]
	Transformations of Functions [pp. 563-577]
	The Powers and their Bernstein Polynomials [pp. 578-583]




