
JOURNAL OF APPKOXIMATION THEORY 30, 334-336 (1980) 

Note 

On Approximation by Linear Positive Operators 

B. MOND 

Department of Mathematics. La Trobe linicersi!,,. 

Bundoora 3083. Melbourne. Australia 

AND 

R. VASUDEVAN 

Deparimenr oJ’ Marhematics. Delhi Unicersir!,, Delhi 110007. India 

Communicated b>, Oved Shisha 

Received January 19. 1979 

In [ 7, 8 1. Shisha and Mond gave a quantitative formulation of some well- 
known results of Korovkin [4 1. In [ 6 1, Mond showed how a proof in 17 ] is 
easily modified to yield a more general and often better result. Here we show 
how the proofs of Censor [ 11 can be similarly modified to obtain 
corresponding generalizations. For simplicity we utilize the notation of 11 I. 

THEOREM. Let A be a positice number. Let L,. L,,... be linear positive 
operators on Cla, b]. Suppose that (L,,(l)}: , is uniformly bounded in [a, b 1. 
Let f E C’ la, b 1 and let w(f ‘; .) be the modulus of continuity off I. Then, for 
n = 1, 2,.... 

where 

and 

p” = 11 L,,((t -x)$ .}li”‘. 

In particular, if L,( 1) = 1. (1) reduces to 

I~LU-) -fll < ilf”lI~, + (A ’ t l)~u,df’;A~u,). 
334 

002 I-9045!80/ 120334~03$02.00/0 
Copyright c 1981 by Academic Press. Inc 
All rights of reproductmn ,n anv form reserved 

CORE Metadata, citation and similar papers at core.ac.uk

Provided by Elsevier - Publisher Connector 

https://core.ac.uk/display/82546591?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


APPROXIMArlON BY POSITIVE OPERATORS 335 

IjI in addition, L,( t; x) E x, we obtain 

I/ L,(f) -fll < (A ’ t 1) Pn 4f’; APu, ). 

Note that, if we take A = 1, the theorem reduces to that of Censor j 1 I. 
The proof of the theorem is analogous to that of Theorem 5 of \ 1) except 
that, in the appropriate step of the proof, one takes 6 = A,u~ instead of 
6 = p,, A number of other results of Censor [ 1 1 can similarly be improved 
by this change, introducing the arbitrary constant A into the estimate for 
‘I L,(f) -i-ii. 

EXAMPLE. Let D be the set of all real functions with domain 10. 1 j. For 
n = 1, 2...., let L, be the linear positive operator with domain D. defined by 

(L,@)(x) = 2 
i -0 

9(i/n) ” x’( 1 - X)” i. 
i 1 

Let f be a real function in C’[O, 1 1. Let n be a positive integer. Then 
L,,( 1) = 1. IL.(t)\(x) = x. 

!L,(t*)l(x) = (n - 1) n-‘x2 -t n- ‘x. (L,( [t -xl?))(s) = II ‘(x - x1). 

Taking A = 2. our theorem gives 

“Ty, If(x) - L,f(x)I < (5 + 1) 2 ‘n?20(f’: 2/(2n’!2)) 
\ , 

= $I 1,24j?; n '2). 

Thus, by selecting A = 2, our theorem yields the estimate for the rate of 
convergence of Bernstein polynomials of functions in C’[O. 1 ] given in 
[ 5. p. 2 1 1, whereas in [l-3 1, as good a result is not achieved. 
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