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1. Introduction

o0
Let gu)= 3 a,z" be an analytic function in the disc |z| <R, R>1

k=0
and suppose that g(1) # 0. Define the Appell polynomials px(x), k > 0 by :
o0
(1.1) g(u)e™ = Ypgut
k

To each function f defined in [0, ) associate the operators:

(1.2) (Lpf)(x) = - Zpk( )f( j
(1) k=0

we suppose px (x) >0 forx € [0, ), k=0,1,2, ...........
Ifa, > 0,n € N, this supposition is satisfied, because
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(1.3) Y ke
: pk(x) = i:Z:Oaim.

A. Jakimovski’ and B. Wood® have studied the properties of this
sequence of operators.

/1+k+1

For f € L,[0, ), we replace f( j ﬁ j Ak (g ) (1) dt
A+k+1

into L, and thus we define the following class of positive linear operators:

A+k+l ©

_ —nt l-i—k
(14) (Mp /)0 = (1) me )Wj Sy D (0 dt,

(WX)

where (S, ) () =™ Z f(%) .

Next, we denote by E the class of function of exponential type, which
have the property that | {t) | < e™*, for each t > 0 and some finite number A.

2. Basic Results

The following results are essential to study the convergence of the
sequence Myf.

(2.1) (M) (x) =1,
2.2) M) () =x + LEDEFD
ng(l) n
(23) M, ) ()= {x* + {(2/1 45+ 280 } x
gl) |n
+ L {g"“) + @A) | 24 na+3) }}
n? g
In particular, we have
(2.4) (M, (t-x)) (x) = {g ((11))+(/1+1)} and
(2.5) (Mn (t—x)z) x) :3%+i2{g"(1)+ (zé)* DEAOMN (/1+1)(/1+3)} .
n

Proof: We use the following results
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(2.6) (S, D(x) =1, (L, D(x)=1,
(2.7) (S, H(x) =x, (Lnt)()c)zx+l &,
n gl
2.8) S, )x) =x> + =,
n

2vn_| 2 X 26 )|, 1 [g"D)+g'D)
(Lt )(x)—[x - (1+ =0 J}rnz (—g(l) J

Using the definition of Gamma-function, we have

Te" £t :VH :

0
Using (2.6), we have

gr @ /1+k+1 ©
M = Zpk< )W [em (s, o
g 2 l+k+1 ot ﬂ+k
o) 2 )WI “
ipkmx) L0 = 1.
(1)
Now
g > /1+k+1 © t/1+k
(M, 1) () = Zpk( )WJ Mt dt
= _:l;c i pk(nx)(/HkHj, by Gamma function
et LA TS
= o) & > pnx). = PP zpk(WX)

= L) + %“(an)
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1 1
_ox 180 A
n g(1) n
e X o0 /1+k+1

e 0]
_ t
0 n

Next (Mt )(x)_ o(1) kz‘z)pk( )W

using (2.7)
A+k+l 0
j —nt /1+k+2dt
(1) M k+1

1 —nx o /1+k+

o kzo p s

{e_"x ip( )(/1+k+2)(/1+k+1)

0
o0
'[ —nt /1+k+1dt]
0

O}
+;’$}i . )(/1+nk+1):|
{e_(lf)cim(nx)ﬁ + (24+4) e (Z:]ipk( )—
. (/1+1i(2/1+3) e‘(’g ip (nx)}

= {(an‘2 ) (x)+ (2/1;_ 4) (Lnt) (x)

+ W(Lnl) (x)}
n

- {xz +[2g'(1) n (2“5)F

n

L [g"(l)“””)g'(lh (z+1)(z+3)}},

g

using (2.6) to (2.8).
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Now
M, (tx)(x) = My (H)(X) - x(Mn 1)(%)
_1g'(1) , Al
n g() n
and

M, (tx)%(x) = (My )(x) - 2x(M, 1)(x) + x2(Ma1)(x)
_ {xﬂf[zms . 2g'(1)j . L{g"(l)+(2/l+5)g'(l)
n

g() n’ g()
+(/1+1)(/1+3)} - Zx[x + l%ﬁrﬂﬁl} +x2}
ng n

~ 3_X+L( g"(1)+(24+5)g'(1)
g()
3. Main Results

+ (/1+1)(/1+3)].

n n2

Theorem 1: If f € L;[0, ©) N E, then Lim(L,f)(x) = f(x), the

n—-oo
convergence being uniform in each compact [0,1].

Proof: From (2.1), (2.2) and (2.3) of the basic results one results that
Lim (L,f)(x) = f(x),forfix)=1,x and x’
n—-oo

In accordance with the Bohman - Korovkin theorem, we obtain the desired
result.

Theorem 2: Iff € C [0, b), then for any x € [0, b), we have

0@ = Bl v 3 wan(3+ 2]

where u = \/Mn (t—x)2 (x)
Proof: Let fi be the Steklov function attached to the function f. Let us

use the following result of V.V. Juk’. Iff € C[0,b)and u € (0, b—;j,

then ”f—fk” < %wz(f;u) and ||f”|| < %uiz%(f;”)'
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Since (M,1)(x) = 1, we can write

| (M, 1) ()= F () | = [(Maf)(x) = (M fi)(x)

£ (M )(x) - fie(x) + fie (%) - £(x) |
[ M (= 1) (Mufi) (%) A (0] +[(fi) () - £(x)] ]

(3.1) <2 |r-sl + | (Mufi)(x) = S (5) ]
Because M, /], sup |£(x) | = My lA] = [[Ma1 = |71
By using the relation

| (M02)(x) - (x) [ <l Mo (=) (x) + el (4 (=) )(3).

For g € C* [0, by,

We have

| ()07 (5) = L M (=2 () 3 i

(Mn(t—x)z)(x)} . for fi € C2[0, b]
In accordance with a result from3'4, we obtain
. 1 b | 1
A B VI VS I

Thus we have

004 | = {3 1Al -

3b 1
Iu—2W2 (f;u) .

b1

3
FIFAL (f;u)}

s Gt e o) |

u

UM, (=2 (x) + {

N | =
| W

Using u = \/Mn (t—x)2 (x) ., we have

[0 =Al) | = % LA+ S ()t
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From (3.1), we can write

04101 ()| = |3 () +

Hence the proof.

The authors are thankful to Dr. S. K. Varma, Vice Chancellor, Sarguja

e o=

u
5 171
3b 1 3
t oW (fu) + sz(f;u)}
||f|| + 2W2 (f‘u) + 3— W»o (f‘u)
4 ’ 4 ’

1
u
Il + 2wa () (3+%) .
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