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Abstract-
In this paper a theorem on (z, x,y) summability which generalizes a theorem of BEOHAR [2] is proved.
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1. Introductions: Notations and Definitions

[1.1]Let Y, a, be a given series with sequence of partial sums {5, }.
Let {x,,}, {3} be a sequence constant, such that

(X"Y)n = XoYn + X1Yn—1 + = Xn Yo
n

= Z Xn-mYm

m=0

Let sequence to sequence transformation, be

n

1
th = (X * ) Z Xn-mYmOm 1.1

m=0

The series Ym—o A, is said to be summable (z, x,y) to § if t,, = & as n — oco. We shall denote it by

am =6(z,x,5)

It

or
6p = 6(z,x,5)

We shall also use the notations

where

[1.2] Let f(¢p) = f(cos ¢), ¢ € [0, ] be a Lebesgue measurable function such that

frr f(¢)R£la,ﬁ)(COS ¢)sin ¢2a’+1cos ¢2ﬁ+1d¢
0

a>-1,>-1
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exist, where R,, @) (cos ¢) is the n' Jacobi polynomial of order (a, 8).
The Fourier Jacobi series associated with this function is

f) ~ f £ (@R (cos b) 1.2.1)
0
where
f) = J; F(@)Ru(cos $)du(d)

and

— " 2 -
hy = { fo Rycos du(¢)}

_I@n+a+p+DIn+a+p+DI(n+a+1)
B m+B+DI(n+a)l(a+ DB +1)
Rn(cos ¢) = x\" (cos ¢) /%P (1)

and

du(¢) = (sin ¢/2)****(cos ¢/2)* *1d¢

ASKEY and WAINGER [1] have defined the convolution structure of two function f; and f, in the following
manner.

()b = f £1(8)(Tofo () dud

where the generalized translation Ty is defined by

Tof(¢) = j f)K($,0,p)du(¥p)

when
| Racos 9IK(,0.9) = Racos IRa(cos )
and
| k@opau=1
[1.3] Let

[=9]
S
~
S
=

Il

M=

-

(m)hy P (cos @)

_ 2 f " F(8)h, P, (cos $)P,(cos 8)duf

Now using the orthogonal property, we obtain
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5.(8) = F)= Y (F(0) ~ F(#)}du(8) X
x f K(¢, 8, 1)P, (cos W) dpu(p)

= f " Ly IR (cos ) dup,
0

where
o) =Ty(f) — f
and

_ Tn+a+p+2)
"TTa+DIm+B+1)

a+l

Therefore, we have
T, = f(¢)
1
> Bu@® ~ F($))k
k=0

x*Y)n
1

where

w(h) = ay(cos W)(sin /27 Gt

INTRODUCTION

[2] In 1985 BEOHAR]2] proved the following theorem.

Theorem A : Let {x,} be a non-negative and non-increasing such that {xnn_(

f‘s lw W) P ) dip

GO = O(P(l/t)tt(aﬂ)/z)'

where

¥ =[1/1]

and
1/mt 1
f |y (= )P 2dy = 0(1)
0

1 1 .
then for a > — > B>- > the series

1 n
ty = R § tmOn—m
n

m=0

ol
2

(1.3.1)

(1.3.2)

" (a+1,B)
G 2 s | 0B cos wpay

(1.3.3)

)} is increasing. if

(1.4.1)
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is summable (z, x,,) to f ()

Nérlund summability of the series f(¢) ~ Y f(n)h,P,(cos ¢) at the end point has been studied by GUPTA
[3] PANDEY AND BEOHAR [4] BEOHAR AND MISHRA [5] and ASKEY AND WAINGER [6] have
applied the convolution structure formula and studied the series for the entire rang Q i.e. [0, 7].

In present paper we study the above theorem for ( z, x, y ) summability of the series (1.4.1) by applying the
convolution structure formula.

We prove the following theorem

[3.1] THEOREM

Let {x,,} and {y,,} be non-negative and non-increasing such that {(x*y)nn_(““/ 2)} is increasing.
If

(L Lath
f |w(¢)|§; +y3)/2(¢) @ _ - (%)

(1.5.1)

and

1

fﬁ | (= ) [P ~*/2dy = 0(1) (1.5.2)
0

then, for a > — é,ﬁ > — i the series (1.2 - 1) is summable (z, x,y) to f(¢).

[3.2] For the proof of the theorem, we require the following Lemmas.

LEMMA 1: Let , B be real and C a constant, then

1
Zn(ll)) = WZ DkLn—kPn(f:l'ﬁ)(COS 1/})

Z,() = 0(***?) for 0 < ¢ < ni

a+l

3 i
n 2 (x -yt N
(" Y)n . a3 w)ﬁ% (1.6.1)

(sin 7) ? (cos 7

—a-s -B-y

+0 <naT+1) <sin %)T (cos %)T

Zn(Y)=0

1 1
for;< Y < mn.
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PROOF OF THE LEMMA 1:

We know that, 0 < P <

Se

X (cos P) = 0(n%+1)

Therefore,

Z,(%) = 0 (ﬁ) zn: (n — k)% (n — k)*+1D,

— 0(n2a+2)

LEMMA 2: The condition (1.5.1), implies that

t
f lw@)ldy = 0(t2%+2)
0

PROOF OF THE LEMMA 2:

Implies that condition (1.5.1)

J| ey =0 (@)

But the integral on the left hand side

> Gy jo lw(¥)|dp

Therefore, (1.6.3) is proved

[3.3] PROOF OF THE THEOREM:

we have

tn— F($) = j Za @) () dp

0
1 n—% T

- f "t f_ + f RO

say = Ay + A, + A3
where

Ay = f " 025+ 2) | () | dip

by (1.6.1)

(1.6.2)
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— 0(n2a+2)0(¢2a+2)§
=0(1)

Next, we consider

5
A2 = fl 0
n

1
aty

xX*Y)n

/(sin %)“”/2 (cos E)M% ~dy +

I(w(ll)))l(x*Y)[%] /

=0 o f;—% %(%) d +

1
) [Fn 1o’ (@)
+0 (n z)f% o
= 0(1) by (1.5.1)

Also, we get

As = 0(1) by (1.5.2)

(1.7.1)

(1.7.2)

(1.7.3)

Conclusion: Remark: For y,, = 1, our theerem reduces to BEOHAR [2]. Thus the theorem is proved.
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