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Abstract

Recently Deo N.et.al. (Appl. Maths. Compt.,201(2008), 604-612.)
Introduced a new Bernstein type special operators. Motivated by
Deo N.et.al., in this paper we introduce generalization of modified
Baskakov type positive linear operators (4) which is generator
of positive linear operators (6) and (7) .We shall study some
approximation results on it.

Keywords
Positive linear operators, Bernstein type special operators,
Baskakov type positive linear operators.

I. Introduction
Baskakov [6] introduced the sequences of positive linear operators

{L.), (neN)
Ly: €C[0,%) — C[0,R] (R >0)

which are defined by
o (_ )k k
L) =) —— 6P f ()
k=0 (1)

and are generated by sequence of functions {4, . (neN})possesses

the following five properties:

1. ¢, is analytic on the interval [0,R] where R>0 including
end point.

2. ¢ (0)=I.

3. ¢, is completely monotone i.e.
~DP ) =0 if k=012,..

4. There exist positive integer m(n) not depending on k such
that

ke k=
—fﬁ';[t ]{.x'} — n(_;':im!l]]{x)[l + wk},!{x)]

where o,  (x) converges to zero uniformly in k as n—oo.

5. lim, . =

Deo N.et.al. [1] introduced anew Bernstein type special operators
{V, f} defined as,

W f)(x) = o Pk (x)f (E)

-1 n n
where P.:k{ﬂ = (1 + ;] [;{)xk ;

for 0 =x=—
n+1

2

Again Deo N.et.al. [1] gave the integral modification of the
operators (2) which are defined as,

(L, f)(x) = H(I + 1)2

Zprrk(x]J F"rrk{t}f{t}l{!’t
3)
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and prove some approximation results on the operators (3).
Motivated by Deo N.et.al.[1] we studied a sequence of positive
linear operators {M f} which are defined as,

2

(M, f)(x) =n (1 + i)

> G 0@ [ a0 F O
k=0
where
1 L n " n n=K
Pni(t) = (1 +H) (k)r (n +1 t)
p=>0 and forte {JJ%

and are generated by sequence of functions {9, },(neN) possesses
the above mentioned five properties. We shall study some
approximation results on the operators (4).

The following are some special cases of the operators (4) :

A hp(x) = ™™
B. Ppn(x) = (1 —x)"
&, h(x)=(14+x)""

In this paper, we shall study some results on the positive linear
operator (4) for special case ¢ (x)=(1+x)".

Il. Main Results

In order to complete our study first we show that
above five properties (a) to (e).

1. Let ¢, (x)=(1+x)"

Now successive differentiate the ¢, (x) k times w.r.t., we get

satisfies the

Pr(x) = —n(1+x)™ "1
hl(x) = (=1)nn+ (14 x)" "2
Pl (x) = (—1)n(n+ 1)
{n+2)(1 +x)~ 3

q"{k}(:f} = (- ’.IJ‘Jﬁr ;-1[:1 + 1D(n+2)..
m+k—-1)(1+x) "k

![H(I}
nn+1Dn+2)..(n+k—=1) (n—=1)
:{—1} ( - I
n—1)!
(1+ I)-[n+k}
qbitlk){x) = (—l]k(n;:}‘!l]!(l + x)-tn+k:|
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'H+1 |-

Therefore ¢, (x) is differentiable in the interval |

2.,(0)=(1+4+0)"=1""=1
3 f q’)n_{x:} =(1+x)™"
— 1)
= f}i,iff](x) ( l)k%(] +I}—l:rr+k:|
ke =n
= (=1 ;7 ()
= (—Dk(-1)* %I}I“I (14 .‘r}"f"'"'*'}
= {—1)2k M{J .|_:,l-}—'[n+k] = 0.

(n—1)!
4. There exist positive integer m(n) not depending on such
that

k - .
{ j{x) = ?IEIJ::”(”])'J{:I) | 1+ I!I_I:I;laﬁkln{zle

where, 111’11;1_,;;«:. ((RI,L(;K'} =10

Since (j'J '[:‘(.'] = (—1)k ( H{Ull] (1+x) —(n+k)
_'] 1

;l;tIU( } ( I}k 1.n—J[:1 +x} (n+k)
Therefore
(1) ¢ ()

+ k-1
= (_I}(—ljk% (1 + x:'—{n-l-_k:]
_*?5,{.”'[ )= [_1}k—lw{1 + _r}—liu+kj
= np ¥V (x)

— r:(fJiil]{x] [1 + lim akln(x)].

. - n
5. im0 = Jilfll s ke

i
)
Here we took c=1.
This completes the proof.

If we put the value of ¢:'"'(x) in the operator (4), we get new
modified positive linear operator.

M
1o (—x)* (n+k—-1)
:n(l +;) —{—leW

k=0

n

..(1 +r}—¢u+kﬁj"‘+1

o

U2 Gtk
( n) Z : L:f 1):} B

k=

(40" *’H*ﬁf P (0 F(D)dt
(1]

1\ (n+k—=1) Xk
) — k'(n—1)! (14 x)nsk) ™

Pax(t) f(t)dt

n

...f"*lp“(:jf'[z}dc
]
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z = k
zn(l+1) (”+k_1)x—.
n k (1 4 x)m+k)

IIH Pk (L) f(2)dt
0

Which is modified Baskakov type positive linear operators.
Now we are modifying operator (6) for c>0 as follows:

(4,,f)(x)

() B

k=0 k

(cx)"

L™
(1+ cx)c*

n

[ o F@2de
0

n—~k

where pr!.k(t} — (1 N %)ra (:) tk( n

~)'
n+1

¢ >0 and for th['[II,i

t+1
Which is modified Baskakov type positive linear operators given
by S. P. Singh et. al. (Proceeding of The Mathematical Society
BHU Vol. 24 (2008) 1-9).
These operators have different approx properties, analysis is
different. We will discuss them elsewhere.

I1l. Conclusion

In this paper, we conclude that our new modified Baskakov
type operator (4) is generalized positive linear operator of
modified Baskakov type operators (6) and (7). These operators
(6) have different approx properties; analysis is different which
is open question to study some approximation results for new
researchers.

IV. Acknowledgment
The authors are thankful to Director of National Institute of
Technology, Raipur (C.G.) for encouragement.

References

[1] Deo N., Noor M.A., Siddiqui M.A.,“On approximation by
class of new Bernstein type operators”, Appl. Math. Comput.,
201, 2008, pp. 604-612.

[2] Kasana H.S., Prasad G., Agrawal P.N., Sahai A., “Modified
Szasz operators”, Proceeding of International Conference
on Mathematical Analysis and its Applications Pergamon
Press, 1985, pp. 29-41.

[3] Papanicolau C.G.,“Some Bernstein type operators”
Math. Month, 82 (1975), pp. 674-677.

[4] SinghS.P.,“Some problems on approximation of functions by
positive linear operators”, Ph. D. Thesis, Roorkee University
1982.

[5] ShivKumar Sahoo, S. P. Singh,“Some approximation results
on a special class of positive linear operators” , Proceedings
of The Mathematical Society , Banaras Hindu University,
Vol. 24, 2008, pp. 1-9.

[6] Baskakov V.A.,“Anexample of a sequence of linear positive
operators in the space of continuous functions”, Dokl. Akad.
Nauk, 113, 1973, pp. 249-251.

, Amer.

www.ijcst.com



