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KOROVKIN TYPE THEOREMS AND ITS APPLICATIONS
VIA off— STATISTICALLY CONVERGENCE

NAIM L. BRAHA AND VALDETE LOKU*

(Communicated by M. Mursaleen)

Abstract. In this paper we will introduce the generalized concept of the weighted a8 — statisti-
cal convergence, introduced by Aktuglu. We will show a new aff— weighted statistical conver-
gence and based on this definition we will prove a kind of the Korovkin type theorems. Also we
will show the rate of the convergence for this kind of weighted o3 — statistical convergence and
Voronovskaya type theorem.

1. Introduction

We shall denote by N the set of all natural numbers. Let K € N and K, = {k <
n: k€ K}. Then the natural density of K is defined by §(K) = lim,, .. &0 if the limit
exists, where the vertical bars indicate the number of elements in the enclosed set. The
sequence x = (x) is said to be statistically convergent to L if for every € > 0, the set
Ke ={k €N |x;— L| > €} has natural density zero (cf. [12, 17]), i.e. for each € > 0,

1
lim —[{k<n:[u—L| > e} = 0.

In this case, we write L = st —limx. Note that every convergent sequence is
statistically convergent but not conversely. Statistical convergence is extended to the
weighted a8 — statistically convergence by Aktuglu (see [1]) as follows.

Let a(n) and B(n) be two sequences of positive numbers which satisfy the following
conditions

l. «,p are both non-decreasing numerical sequences
2. B(n) = a(n),
3. B(n)—oa(n) — oo as n— oo
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and let us denote with A the set of all pairs (a,) which satisfying conditions
(1)-(3). For each pair (a,) € A, 0< y< 1 and K C N, we define §%F(K,y) in the
following way
IKNI&P|

(B(n) —a(n)+1)7’

where is the closed interval [a(n),B(n)]. A sequence (x,) is said to be weighted
of— statistically convergent of order y to L, if

8%P (K, y) =1lim

J@h)

er],‘,x’ﬁ s — L ESH
(B(n) — au(n) +1)7

The statistical convergence of the numerical sequences is extensively studied by
many authors (see [3, 7, 4, 17, 12]). In this paper we will define the weighted o3 —
statistical convergence of order ¥ and for this kind of statistical convergence we will
prove the second Korovkin type theorems, rate of convergence and Voronovskaya type
theorem. In what follows we will give the concept of the weighted off— statistical
convergence. Let (p,), (¢,) be any two positive real sequences, such that

5P ({k: [~ L] > €},7) = lim 0

Pi=p1+p2+t-+ps p-1=0,
On=q1+q+ - +qgn, q-1=0.

Convolution of the above sequences we will denote by:

R, = Z Pk 4B(n)—k — > as n— e
kel b

and .
Nipa®) =27 L Ppim-i-
()

DEFINITION 1.1. A sequence (x,) is said to be weighted o/ — statistically con-
vergent of order 7y to a number L if for every € >0

o1
lim — | {k < Ru: prapn—ilxe — L] > €} =0,
n Rn

and we will denote it by st )~ Xk — L.

Nny,p,q
In this example we will prove that above definition is generalization of the statis-
tical convergence,hence, generalization of the ordinary convergence.

EXAMPLE 1.2. Letus consider that py =1, B(rn)=n, a(n)=1, y=1 and

qk =

1if k=m?m=23,--
0 otherwise
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and
1 if k= m—mmz—m—l-l Sm?—1
=< —mif k=m*m=2,3,--
0  otherwise

It is known that sequence (m”;m =2,3---,) is statistically convergent to 0. On the
other hand sz —liminf, x, = 0 and st —limsup,, x, = 1. Thus x = (x,) is not statistically
convergent. But

.1
11m—|{k<Rn Po-kqPx — L] = €} = lim o [{k < Ru: 1-qilve —L| > €}] = 0.
n

n—oo R

Hence, st( M pg) —x; — 0.

DEFINITION 1.3. A sequence (x,) is said to be strongly weighted o8 — summable
of order y to a number L if

hm— Y. P —L" =0,
R kel P

for every 0 < r < oo and we will denote it by xz — L(N; . 4.)-

REMARK 1.4. In case where r = 1, the sequence (x,) is said to be weighted
o3 — summable of order ¥ to a number L if

lir _y Y peapmy—il—LI =
Ru cren)

and we will denote it by x; — L(N} »4).

REMARK 1.5. If p, =1, g, =1, y=1, a(n) =1, B(n) =n+1, then from
above summability method we get Cesaro summability method.

2. Results

THEOREM 2.1. Let prqg(n -k — L| < M, forall ke N. Ifa sequence x = (xg)
is st N pa) ™~ statistically convergent to L then it is statistically summable ( fpg)— 10
L, but conversely is not true.

Proof. Since x = (x;) is sty — statistically convergent to L, it means that
n.p.q

y|{k<Rn Prap(n) -kl —L| = €} = 0.
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Letus denote by K = {k< R : prqp(n)—klxx—L| > €} and K = {k< Ry : prgp (m)—ilxx—
L| < €}. Then we have:

Y peapny-—il—L|
P el

Z P4 (n)—kXk — L|+ Y peapny—il—L|

ke] (@B) " kel P
keK keKC
1
<u7 Y peap il — LI+ _y Y peagi il —L|
Ry ke[,,a .B) Ry ke 1(06 B)
keK keKC

— M- |K|+ Z e—0+e-l=¢
k,(aﬁ)
ker

as n — oo. Which implies that Ny , ;(x) — L. Thatis x = (x,) is Ny ,,— summable

to L, in ordinary sense, which implies the N,},', p.g— statistically summability to L. To
prove that converse is not true we will construct this

EXAMPLE 2.2. Let us consider that p, = ¢, =1 and (n) — a(n) = n+1, then
the summability method (N}, ;) reduce to the (C,1)— summability method. In this
case the SUNT )~ statistically convergence is reduced to the statistically convergence.

We define the : sequence x = (x,) as follows:

1 if k=m?*—mm?>—m+1,--- m*—1
xp=1{ —mif k=m>m=273,--
0 otherwise

Under this conditions we get:

1 n
npq Z Pk4B(n) 1Zxk
kel @) k=0
_ ,’lill it n=m?—ma I=01, o m—Tim =23,
= 0 otherwise

whence it follows that limy,_. N} , , = 0, and hence st,y —Ilim, . N, = 0, ie.,
P N py Pq

x= (x,) is (Ni »4)—summable to 0. On the other hand, the sequence (m*;m=2,3---,)

is statistically convergent to 0, it is clear that st —liminf, x,, = 0 and st —limsup, x, =

1. Thus x = (x,) is not statistically convergent, nor Sty T statistically convergent.
n.p.q

THEOREM 2.3. Let 0 <y < 7 < 1. Then, we have (Nyj 5. 4,) C (Ny p.g.r) and the
inclusion is strict for some y < T.



KOROVKIN TYPE THEOREMS AND ITS APPLICATIONS VIA (Xﬁf STATISTICALLY CONVERGENCE 955

Proof. Let x = (x,) € (N

pq.1): and 7,7 be given such that 0 <y <7< 1. Then,
we obtain

Y. peap—il—LI" < F Y peapiy-iln— LI
" e )

Hence, (Nfl/ pg1) © (N g1)- To prove that inclusion is strict, we will consider that
r =1 and it is shown by the following

EXAMPLE 2.4. Let us consider that py = g; = 1, then R} = (B(n) — au(n) +1)7.

o=ty = { B0 VT o T <k <Bln)

0, otherwise

F0r0<}/<%weget

1 B B(n)—o(n)+1-1
B o 7177, &, 1 (B ) 17

— o0, aS N — oo,

On the other hand, for % < 1< 1, we have

! o B e
B ot 717, 2, S (g a1 0

as n — oo,

So we have find a sequence x = (x) € (N , . 1)\ (NY ). Which proves theo-

n,p,q,l
rem.
In what follows we will show under which conditions from st( N o) statistical
n,p,q

convergence, follows (N, p.q,-)— summability and the conversely.

PROPOSITION 2.5. Let us suppose that x = (x,) is (Ni p4.r) summable conver-
gentto L. If

1. 0<r<land 0<|x—L| <1,
2. 1<r<eand 1 < |xp—L| <o
then x is SUNT ) ™ statistically convergent to L.

Proof. Let us suppose that x = (x,) is (NJ,,)— summable convergent to L.
Under above conditions we get(in both cases):

PrAp(n)— kX — LI" = pqp n)—klxe — LI
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Let us denote by A = {k < Ry : prqp(n)—il*x — L| > €}, then

. glAl 1
11£nR—f 7 Y 8< 5 Y. PkAB(m) kXK — L|< Y prapn -kl —L|
”k i kIaB kI,,aB
keA keA
— Y Prap -l —LI"=0.
k I(‘Xﬁ

Hence x = (x,) is SUNY )~ statistically convergent to L.
PROPOSITION 2.6. Let us suppose that x = (x) is SUNY )™ statistically con-
vergent to L and prqpn) il — L] < M(k € N). If
1. O0<r<land 0<M<1,
2. 1<r<eoand 1 <M <
then x is (N} p.4.r)— summable convergent to L.

Proof of the theorem is similar to Theorem 2.1, and we omit it.

PROPOSITION 2.7. (i) If x = (x;) — L statistically convergent, it is St ;
X — L.

pq)

7N . .. . .
i) If (%) is a bounded sequence, then statistical convergence is equivalent to SUNY )
n,p.q
convergence.

3. Korovkin type theorem

Let Cla, D] be the space of all functions f continuous on a [a, D] of the real num-
bers. Also, Cla,b] is a Banach space with norm

A1l = sup {|f(X)[},f € Cla,b].

x€la,b]

The classical Korovkin first theorem is given as follows (see [10, 11, 2]):

THEOREM 3.1. Let (By) be a sequence of positive linear operators from C|0, 1]
into C[0,1]. Then
lim [B,(f,x) = f(x)[|= =0,

forall f € Cl0,1] if and only if
Jim [|By,(fi,x) = fi(x)[|= = 0,

for i€ {0,1,2} where fo(x) =1, fi(x) =x and f>(x) = x*,
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where By, is a sequence of positive linear operators from [a,b] — [a,b], and we say that
B is a positive if B(f;x) > 0, whenever f(x) > 0.

The Korovkin type theorems are investigated by several mathematicians in gener-
alization of them in many ways and several settings such as function spaces, abstract
Banach latices, Banach algebras, and so on. This theory is useful in real analysis,
functional analysis, harmonic analysis, and so on. For more results related to the Ko-
rovkin type theorems see ([8, 15, 16, 10, 11, 3, 14, 6, 7, 5, 9]). In this section, we
prove Korovkin type theorem for the weighted a3 — statistically convergent defined as
in definition 1.1.

Let C[a,b] be the Banach space with the uniform norm ||.||. of all real con-
tinuous functions on [a,b]. Suppose that B, : Cla,b] — [a,b]. We write B,(f;x) for

By(f(s);x).

THEOREM 3.2. Let (By) be a sequence of positive linear operators from Cla,b]
into Cla,b]. Then for all f € Cla,b]

SN o) —lirlln||B,,(f) —fll—0, on |[a,b] 3.1
if and only if

Sty )~ im[Ba(fi) = fill = 0, on [a,b], with filx) =x5i€{0,1,2}. (3.2)

Proof. Let us suppose that relation (3.1) is true, since functions 1,x,x> are con-

tinuous, then relations (3.2) follow immediately from (3.1). Now we will prove the
conversely, that relations (3.2) are valid, and we will prove that relation (3.1) is valid,
too. Let f € Cla,b], then there exist a constant K > 0 such that |f(x)| < K for all
x € [a,b]. Therefore

[f(1) = f(x)| < 2K, x € [a, b]. (3.3)

For every given € > 0 there exista § > 0 such that

f(0)—fx)l<e G4

whenever |t — x| < § for all x € [a,b]. Let us denote by v = y(t,x) = (t —x)>. If
|t —x| > &, then we have:

2K
)= F0)] < 3 Wlo.x). (335)
Now from relations (3.3)-(3.5), we get
2K
£ = )] < & 3 W(e.).

Respectively,
2K 2K
—€&€- y‘l’(fax) < f(t) _f('x) < EW(LX) tE.
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Applying the operator By (1,x) in this inequality, since Bi(1,x) is monotone and linear,
we obtain:

Bi(1,x) (—s— %’ﬁw) < B(19) (1) ~ 1)) < Be(1,%) <52 w+s)

—eB(1,2) ~ 2 By(W(0).3) < Bu(f3) — F()B(1,3) < 5 B(y(1),x) + €Bi(1,).
(3.6)
On the other hand

Bk(fvx) _f('x) = Bk(fvx) _f(x)Bk(lvx) +f(X)[Bk(1,X) - 1] (37)
From relations (3.6) and (3.7) we have:

Bi(f,x) = f(x) < é—Ika(w(t)J) +eB(1,x0) + f(x)[Be(Lx) = 1].  (3.8)

Let us now estimate the following expression:

Bi(w(t),x) = By (x—1)%,x) = By ((x* — 2xt +1%) ,x)
= X*Bi(1,x) — 2xBy(t,x) + By (1*,x)

Now, from the last relation and (3.8), we obtain that

BUF0) ~ /() < o {B1,3) 1]~ 2x(Byle, )

o [Be(t?%) =] |+ €Bil1.) + FBe(1,2) — 1]
= e e[Bi(lx) — 1]+ /() Bi(1.9) — 1

512({)5 By(1,x) — 1] — 2x[By(t,x) — x] + [Bi(t*,x) — x°] }
Therefore,

2Kb? 4Kb
70— 500] < e (e K4 2 IBuC1,0) - 11+ 2 Butr)

2K
F B )~ .
Now taking the sup,c(, ;) in the above relation, we get:

1Bi(f,%) = f() | clap) <E+K (||Bk(1,x) — Ulctap + 1Bi(t,%) — x| clap)

B 5) =2 )

where M = max {8+K+ 215%; , 4§(ij %Ig}
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For a given r > 0, we can choose € such that € < . Now we will define the
following sets:

D= {kgn: ||Bk(f,x)—f(x)||c[a7b] 2 r}’

r—E&
Di = {k<n: |1Be(£i0) = fi0)llcws > S

Then D C U%:OD,- and for their densities is satisfied relation:

0(D) < 6(Dy)+6(Dy)+ 6(Ds).

}J:QLZ

Finally, from relations (3.2) and the above estimation we get
St(NQ,/,,,’q) _hanBn(f)_fH _’07 on [avb]a
for every r > 0, which completes the proof.

REMARK 3.3. Those results are generalization of the known results given in [16].
For p, =1 and g, = A,, where A,— is given as in [16], then we obtain results from
[16].

In what follows we will give example with which prove that our result is extension

of the classical Korovkin approximation theorem.

EXAMPLE 3.4. We will consider this type of modified Bernstein type operators

B = 3 prcsanf (1) () 00—

where x € [0,1].
Let p, =g, =1, and L, : C(D) — C(D) be sequence of operators defined as
follows:

Ln(f,X) = (1 +xn)Bn(fux)7
where (x,) is defined by Example 2.2.
Bn(lax) =1,
By (tax) =X
x(l—x)

3

Bu(1*,x) =x> +
and sequence of operators (L,) satisfies conditions (3.2). Hence,
SN ) —li£n||Ln(f,x) —f(x)|| =0, on [a,b].
On the other hand, L, (f,0) = (14 x,)Bnf(0) = (1 +x,)(0), which obtains that
1L (/%) = ¥l = |Ta(f50) = F(O)] = 2] £(O)].

Last relation shows that sequence of operators (L,) does not satisfies the classical
Korovkin type theorem, because sequence (x,) is not convergent.
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4. Rate of convergences

In this section, we study the rate of the weighted a8 — statistically convergent of
order v, for a sequence of positive linear operators T,, defined on C[a,b]. We begin by
presenting the following definition.

DEFINITION 4.1. Let (a,) be any positive, nondecreasing sequence of positive
numbers. We say that sequence (x,) is a weighted a8 — statistically convergent of
order ¥ to x with rate of convergence o(ay), if for every € > 0,

. 1
lim Ry‘{k Ryt prqp(ny—klx — LI = }’ =0.
n

nan

In this case, we write x; — x = o(a,) (weighted aff— st. convergent of order y), on
[a,D].

LEMMA 4.2. Let (a,) and (by) be two positive nondecreasing numeric sequences.
Let (xn) and (y,) be two sequences such that x, — x = o(ay) (weighted o — st. con-
vergent of order y) and y, —y = o(by) (weighted of— st. convergent of order ).
Then:

1. (xy—x) £ (yn—y) = 0(cp) (weighted aff— st. convergent of order ),
2. oxy—x) = o(ay) (weighted o3 — st. convergent of order ), for any scalar «,

3. (xn—x)(yn—y) = olanby) (weighted aff— st. convergent of order y),

where ¢, = max {a,by}.

Proof. In what follows we will prove just the first statement, the others we can
prove in similar way. For € > 0, let us denote by

Ap = {k<Ru: prgpm)—ilfi + 8 — (f+8)| > €},
Az—{k<Rn-Pk4ﬁ —dfi—f1 = }

J

Nlmwlm

{k SRy Prgpn—klgk— 8l =
Then observe that A C A, UA3. Moreover, since
¢p = max{ay, by},
we get:

Atl _ 1A | 1A
coRY " a,R)  b,RL

4.1)
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Now by taking limit as n — oo in (4.1) and using the hypothesis, we conclude that

A
im A _ g

— Y
n—oo CnRZ

which proves that first statement of the lemma.
Now let us recall the notion of the modules of continuity. The modulus of conti-
nuity for function f(x) € Cla,b], is defined as follows:

o(f.6)=sup |f(x+h)—f(x).
|h|<d
x.x+hea,b]
It is known that

10 =10l <0(r.8) (252 41). @2)

forall x,y € [a,b].
We have the following result:

THEOREM 4.3. Let (By,) be a sequence of positive linear operators from Cla,b]
into Cla,b]. Suppose that

1. ||Bn(1,x) — 1]|e = 0(an) (weighted o3 — st. convergent of order ),

2. o(f, ) =o0(b,) (weighted aff— st. convergent of order y), where A,=+/B,(Y, X)
and y = y(t,x) = (t —x)*

Then for all f € Cla,b] and x € |a,b], we have:
[|Bn(f,x) — f(x)]]ec = 0(cn)(weighted af — st. convergent of order y),

where ¢, = max {ay,by}.

Proof. Let f € Cla,b], ||f]l~ =K and x € [a,b]. From relations (3.7) and (4.2)
we get this estimation:
|Bu(fx) = f(x)] < [Ba(lf(y) = S ,X) |+ [£(x)] - [Bu(1,5) — 1

B, ('xgy' +1,X> O(f.8)+ | @)]-Ba(1.0) — 1]

<
<

(by Cauchy-Schwartz inequality) < %Bn ((x—y)%x) : By (fo (x),x)% o(f,5)
+B,(1,x)0(f,8) + | f(x)| - [Ba(1,x) — 1]
(for 8 = A, we get) < K|By(1,x) — 1| +20(f,8) + o(f,0)|B,(1,x) — 1]
+(D(f,6) |Bn(17x)_1|'

Now, by using relations (1) and (2) in the theorem and Lemma 4.2, we complete proof
of theorem.
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5. Voronovskaya type theorem

In this section, we will show that the positive linear operators L, defined as fol-
lows: a )
+Xx
Ln(f7x): n2 - Bn(f7'x)7
where sequences (x,) are defined in Example 1.2, satisfy a Voronovskaja type property
in the weighted aff— st. convergent of order y— sense. We first prove the following
lemma.

LEMMA 5.1. For x € [a,b], ®(y) =y —x then
R L, (®%) ~ X (2x7 + 1) (x — 1) (weighted o — st. convergent of order y), on |a,b].

Proof. After some calculations we get:

5 8 11 6\ s 45 9 6\,
<2—Z+;—$+%)x+<—2+Z—;+;—%>x

pi-2e D122 2 -2 (L2402,
n n n n nt n2 nd nt '

Thus we obtain:

[P Ly (%) — (2 + 1) (x— 1)

n2L, (D) =(1+x,)

5 8 11 6
<|(l+xn)—1|‘(2x5—2x4+x3—x2)‘+‘(—Z—i-————i——)xs

2 o ont
45 9 6\, 2 1) 4 2,3 2\,
|G ) ) (- )
1 3 2
+ ;—;4-% X

— 0 (weighted o8 — st. convergent of order y),
as n — oo, on [0, 1]. This completes proof of the Lemma.
In what follows we establish the following Voronovskaya type theorem for opera-
tors L,, defined as in above Lemma.

THEOREM 5.2. For every f € [a,b] such that f | f € [a,b], then
n[nLa(f) — f(x)] ~ % (x—x?) £ (x)(weighted aff — st. convergent of order y),
on la,b).

Proof. Let us suppose that f, f € Cla,b] and x € [a,b]. Define

o) for x#y
0 xX=y.

FO) ) —0—0f ()= 02" )
Yy (y ) =
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Then y,(x) =0 and y; € Cla,b]. By Taylor’s formula, we get

1

FO) =@+ 0=0f )+ 300 @+0-0w%0). 6D

Knowing that

Xn x—x?
L,,(l,)c):(l—’:2 );Ln((y—x),x)zo and Ln((y—x)z,x)z(l—i—x,,)T,

and after operating in the both sides of relation (5.1) by operator L,, we obtain:

n*La(f) = f(x) +xaf (x) + (1+xa) + (1 +25) Lo (D7 W, x),

' (x) x—x2
2 n

which yields

< x| £ ()] 20

)

n[PL) — 1] ~ 56— W

£ ()| 4n(1+50) L (@7 i)

receptively

R L)~ F3)] 5= 2) ()| < nuM 4 n(1 400) [L( @y 0)], (52)

where ®(y) =y —x and M = [|f|[cjap + ||f”||C[a7b]' After application of the
Cauchy-Schwartz inequality in the terms of the right side of the relation (5.2), we ob-
tain:
1 1
1| Ly(D? i, x) | < [R2La (D%, %)] - [La(Wi,X)] 2. (5.3)
Putting 1.(y) = (wi(y))?, we get that 1,(x) = 0 and n.(-) € C[a,b]. Also

=

nxy ’Ln(CIDZI//x,x)‘ < xp [nan(CI>4,x)}% (La(yi0)] 2, (5.4)

where x, — 0(weighted o8 — st. convergent of order ¥).
Now from Theorem 3.2, it follows that

L,(nx) — O(weighted o — st. convergent of order ¥) on [a, D). (5.5)
Now, from relations (5.3), (5.4), (5.5) and Lemma 5.1, we have

n(1 4 x,)L, (@ y,,x) — O(weighted a8 — st. convergent of order y) on [a,b]. (5.6)

)

For a given € > 0, we define the following sets:

An52) = [{ sk < Ro prdgyo[ERL = 7090] = S 201 )

)
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)
Al’,,(x,e) = ‘{k: k<R,: pkqﬁ(n>,k|kxk| > m}

)

and
A p(x,€) = Hk: k < Ru: prqpny—klk(1 +x0) L (PP, x) | >

j|

NS RNe

From last relation we have

Ap(x,€) - Aj,(x,€) n Ap y(x,€)

< 5.7
anRZ anRZ anRZ (5.7)
From definition of the sequence (x,), we get

nx, — O(weighted o8 — st. convergent of order y) on [a,b]. (5.8)

Now from relations (5.6) and (5.8), the right hand side of the relation (5.7), tends
to zero as n — oo. Therefore, we have

A
tim ArE) _
n—oo Clan

which proves that
1 I
n [nzL,, (f) = f(x)] ~ 3 (x—xz) f (x)(weighted af3 — st. convergent of order 7)
on [a,b].

6. Concluding remarks

In this section we will give some remarks related to the results obtain in this paper
and their relationship with other results.

REMARK 6.1. Suppose that we replace the conditions (1) and (2) in Theorem 4.3
by the following condition:

B, (xi) — x; = o(ay,) (weighted a3 — st. convergent of order ) on [a,b](i =0, 1,2).
(6.1)

Then, since
B, (y?:x) = B, (t*,x) — 2xB,(t',x) + ¥*B,(1,x),
we may write
Bu(y?,x) < K[|Bu(1,x) = 1|+ |Ba(t, ) — 1] + |Bu(r?,2) = 2],

where
K=1+2[t]|+]|].
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Now it follows from above relations and Lemma 4.2 that

6, = 1/ Bu(y?) = o(d,)(weighted o8 — st. convergent of order 7)

on [a,b], where d, = min{ay,,an, ,an, }. Hence

o(f,d,) = o(d,)(weighted o — st. convergent of order y)

on [a,b]. If those conditions which are given here we can use in Theorem 3.2, we can
thus see that, for all f € Cla,b],

B,(f) — f = o(d,)(weighted aff — st. convergent of order 7)

on [a,b]. Therefore, if we use the condition (6.1) in Theorem 4.3 instead of the condi-
tions (1) and (2), then we obtain the rates of the weighted off — st. convergent of order
vy of the sequence of positive linear operators in Theorem 3.2.
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