RESEARCH ARTICLE

On the Characteristics of Difference of Some Linear Positive Operators

Sangeeta Garg

Department of Mathematics, Roorkee College of Engineering, Roorkee, Uttarakhand, India

Received: 30-05-2021; Revised: 01-07-2021; Accepted: 10-08-2021

ABSTRACT

Recently, many researchers have concerned the problems based on difference of two linear positive
operators having same basis functions. In this paper, we deal with the difference of two summation
integral type linear positive operators, one having different basis functions and other Durrmeyer type
operators. We also obtained the difference of Baskakov operators and beta operators.
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ESTABLISHMENT

Some days ago Acu and Rasa,!! Aral et al.,”
Gonska and Kovacheval® have innovated new
type of results in approximation theory on
difference of operators. They considered the
difference of operators to generalize the problem
proposed by Lupas!* on polynomial differences.
After that, Guptal®"® gave some results on the
matter having same as well as different basis
functions. Motivated by their work, I found
the difference of two summation integral type
operators in which one has different basis
functions and other with same basis functions.
We take interval I € R and C(I)={f: [-R is
continuous}. Also C, (I) as the space of all
fe C(I) such that

Ifl=sup {|f(x)|:xe [} <o

Now we take a positive linear functional
F(f):C(I)—R such that F(e))=1. Also we take the
following notations throughout the paper.

pF EF(el);nf =F(e,—pe);reN
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BASIC INEQUALITY

Here, we give an inequality established by Acu
and Rasal"! for f(x)e C(I).
Lemmal! If fe C(I) and e C_B (I), we have

\F(f)—f(pF)\S%f”

GENERAL CONCEPT OF
OPERATORS

Let us consider two linear positive functionals
F*,GY:C(I)— R,k e N° such that

Fk(eo)=G,f(e0)=1

Again, let o, , B € C(I) such that

zan,k (x)= Zﬁn,k (x) =&

keN® keN®

then, we can have

Yo, OE Y B, ()

keN® keN®

Gi(f)ec(n) S

We take D(I) the set of all fe C(I) for which (3.1)
holds then we can define two linear positive
operators U , V_: D(I)—C(I) as
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Zan k

keN®

2 B, ()G, (f)

keN®

V,(fox)=

FUNDAMENTAL OF DIFFERENCE OF
OPERATORS
Here, we give the fundamental activity theorem to

understand the difference of two operators.
Theorem 17 If fe D(I) with £ C (I), we have

(U, =V,)(f32)| £ x @)1 £l +20,
(f+9,(x)) +20,(f,3,(x))

Where

X(x) = B 2 (an,k (x) X

keN®

- ﬁn,k (76)7720'f )

*(x)= Z%,k(x)(p“k —x)2

keN®

=Y 6. 0)(p% ~x)

keN°

Its proof can be seen in Gupta and Acu.!”!

APPLICATIONS

Here, we have given two applications related to
our considered subject.

Difference of two summation integral type
operators

We find the difference between two summation

integral type operators-

(1) Beta-Szasz operators and (2)Szasz Durrmeyer

operators.

First operators we take Beta-Szasz operators as
1 which are defined for xe [0,00) as

=3

A (F3) = S (5) s (1) 7 (1)

k=0

(5.1)

whose basis functions are
1 x"

b = d

(%) B(k+1,n) (14 x o
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()

Sn,k (y)ze k!

From here, we get the moments

4, (e3) =14, )= LT

(n+2)(n+1)x> +4(n+1)x+2

2
n

A, (ez,x):

Other operators as in®! we take Szasz Durrmeyer
operators which are defined as

ﬂwanm s, () 1 (v)ay

whose basis function s ik 1s defined above. Also

from here, we get the moments

1+nx

Bn(eo, )—IB (el, ) - B(ez,x)=

n’x* +4nx+1

2
n

Now writing both the operators in the following
standard form

A,(f.x)=Y a, (DF(f)

keN®

B, (f.x)= Y. B, ()GL(f)

keN®

and comparing we have

FH(f)=Gi(f)=n[s,, () f (v)dv.,, (x) =

From here, we get-

F (e)=G,(g)=1

F Gt _k+l
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(2805000 o

:ﬁ[(2n+l)x+2j

6 (x) = zan,k(x)(PF”k —X)2 =

keN®

% > b, (0" ~x)

keN°

(n—l)2 x* +(3—2n)x+1

= 2
n

82 (x)= X B,,0)(p% ~) = Ts,.0)(p% ~x]

keN® keN®

2n(n—1)x2 +(3—2n)x+1

2
n

Therefore according to Theorem 1, the difference
of our operators (5.1) and (5.2) is

(4, = B,)(f3x)| < 2 @)1 £ 1420, (.8, (x)) + 20

(f,8,(x) < %[(2n+1)x+2]f"+ 20,
n

f’\/(n—l)zxz+(3—2n)x+1]_|_2m1

2
n

2
n

f,\/2n(n1)x2+(3—2n)x+1}

Hence, we obtain the required result.

Difference of Two Summation Type Operators

We consider here the estimates for the difference
in Baskakov operators and Beta operators.
The Baskakov operators are given by
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o k o
R =E 07 ( % )= S ! (1)
k=0 n k=0
Wh ( ) (n +k— 1) " q
ere xX)= an
pn,k k (1 + x)n+k

k
Er(f)= f(—) .

n
Obviously, moments for Baskakov operators are

1 1
P (eo,x) =LA, (el,x) =x,4, (ez,x) = M
n

Also therefore

n

pF"k :F"(el):ﬁ and
n
N =F(e,—pe) =0.

Now, the Beta operators are given by

0.(7:3)= 3 01X =3B )i (1)

1 x"
Where b, (x)= Blk+1n) i+ x)n+k+l and
c(n)=r[*
6:(n-1(%)
Moments for these operators are
n+l)x
0, (eo,x) =10, (el,x) = ( , ) ,0, (ez,x) =
(n + l)x[(n +2)x+1]
n2
Ef k k
Also P =Gl (e)=— and  therefore
n

leGﬁ =F(e _pG',;eo)2 =0.

Therefore
- l b GH) _
2(x)=5 3 (e, (0 =B, oms* ) =0
keN®
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Y koY

8, (x)= Ebn,k(x)(pG” —x) =0, (——x) X |=

keN® n

x[(n+2)x+(n+l)]

n
Applying Theorem 1, we get
x(x+1)

‘(Pn _Qn)(f7x)‘ <20 f, T + 2w,

2
n

f’\/x[(n+2)x+(n+l)]

Thus, we have obtained the required difference of
Baskakov and Beta operators. Taking appropriate
f(x) defined on some interval we can show the
results as classical one.
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