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(iii). (Dn,c (X) is completely monotone, so

1. Introduction

that (-1) ®®_ _ (x)>0, x>0,
Motiveted by the Mastroianni’ s operators

. . . k
[2 ],[ 3] which were studied by O. Agratini, (iv). cD(k)n’C (x) _ (nc In 1j C) o, (x)
B. Della Vechia [1], we consider the sequence

(d)n,c)neN, Cc>0of real valued functions (v). limx'®" (x)=0, reN,.

defined on [0, +©) as
Let

l+ C x—0o 14 X2
be the space endowed with the norm

D (X):(Ljncx’ >0, x20, neN E, [O,w)::{f eC[0,») | (3) IimM <o |

These functions satisfy the following ”f
conditions, foreach ne N and ¢>0:

f
:sup{ﬂ, X > 0} which is a Banach
: 1+x

space.
@M. Pne (0)=1
’ We define the operator

(i). @n. €C” [O, 00), L,.:E,[0,00) > C[0,0) as



(1.1)

-1 ‘ qu)n c 1+cC
pn,k,c(x): ( ) kI ’ =
Because
k
» Y (—ncxln 1Cj
Z Pr.c (X) :ch,c(X)Z e :dDM(x)exp(—ncxlnLj
k=0 P k! 1

these operators preserve constant functions.
Our aim is to find some approximation
properties.

1,

+C

2. Main results

Lemma 1. The moments of the operators
L. (f;x) fore (x)=x",r=012, x>0

are given as

L. (e;%)=1,
@, (0) c
L X)=——"">"¢ (x)=-cxIn—, 2.1
e (@7%)=—— =8 (x) " (21)
"(0), (1 @uc (0) A
L. (e;x)=—2~"e (x)-—2"e (x)=x¢*In* ——-=cIn—.
ne (€27%) n’ (%) n’ (%) 1+c n  1+c
Proof. By a simple computation it can easily Remark. If c¢-—>oothe operators (1.1)
be verified the identities of the lemma. converge to classical  Szasz-Mirakjan
operators

Theorem 2.1. If c=c(n)—>o, n—cothen

limL ., f=f uniformly on compact subsets

nN—o0

of [0,c0)forany (V) f e E,[0,0) .

Indeed,

according to the well-known Bohmann-
Korovkin theorem, relations of the lemma
guarantee that limL . f = f uniformly on

nN—o0

taking c=c(n)—> o, N>

compact subsets of [0,0) .

© k
s, (ix)=3 e (™) f(hj,xzo.

e k! n
Applying a classical result due to Shisha O.
and Mond B. [4] we obtain the pointwise
estimate
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Lo (fix)—f (x)\s(1+5‘l\/Lm ((el—xeo)z;x)ja)( f,6),x>0

with
2 @ (0) @;(0) @ (0
Ln,c((el_xeo) ;X)=X2(1+2 n( )—|— " )_ ng )X=
=x2(1+2clni+c2|n2L)_XE|nL.
1+c l+c n 1+c

These operators admitte a generalization of Durrmeyer type, because

c
—nxcln——

k k
© © ( l Cj c nex (_nc In ]-ch 0 c nex
dx = * dx = * k( ] dx =
.(l;pn,k(x) X ! (1+cj X J;x X

k! l+c

—
ncln—
1+c

(_ncln-ljcjk_ (_1)kk!)kz( ¢ jncxdxz_ 1

The Durrmeyer type operator asociated with the operator (1.1)-(1.2) become:

DL, (f;x) :—(ncln ﬁjg Poc (X)I P (1) T (1) dt.

For these operators we have



k
e w(—nctlnlc) .. (1)
DL (e:x)=|-ncln— X * t dt=
Lei=(-nen= ]S (0f "
k
c
c . (—nclnmj "
=|-ncln—— X t“d  (t)dt =
(1o 2] S p (0 e, 1)
k
(—ncln ¢ j ( )
c ) +C k+1)!
=|-ncln— X
[ +Cj 5P (01— ( : J
—ncln——
1+c
C © k+1 1 -
Z(—ncm_j ank(x) 2= Z(k+1) pnkc(x)_
1+c) &= | c _nc|ni k=0
—neint ¢ l+c
1 _ ~ 1
—_ . nL,.(e;Xx)— =X
ncln—— ncln—— ncln——
+C 1+c l+c
k
¢ e w(—nctlnﬂj @, (1)
DL =| -ncl ?
(&%) ( nc n1+cjkz;, P ( ).([ T t?dt
k
c . [—nclnccj "
| I + k+2 _
_( ncln1+cj kZ:(;pn,k(x) % .([t @, (t)dt=
c k
-nclin
(e S ) % ( +cj (k+2)' (. C )% (k+2)(k+1)
_( nCIn1+Cj ;pnk(x) k1 ( c jk+3( nCInl_{_C] ;pn,k(x)( c j3_
—ncln—— —ncln——
1+c 1+c
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uniformly on compact subsets of [O,oo).
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