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Abstract: In this paper we have proved a theorem on generalized

Norlund summability of infinite series, which generalizes various
known results. However, the theorem is as follows:

Theorem: Let {Q(n)} be positive sequence such that {M}

n
=1
is a non-increasing sequence and the series Z—
w1 nQ(n)
P
u t
converges and Iﬁdu =0| ——— |ast—0,0

u 1
t 10 _
()

being some fixed positive constant then the orthogonal series

Zan¢n (.X) is summable ‘B‘ at t = X, provided

n=l1
Sk log(n+ k) = O(n Q).

Definitions and Notations: Let { sn} be the sequence of partial

sums of a seriesZan . Let the sequence {t L (n)}:_l is defined
by
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k-1
(1.1) tk(n)=%2sn+v , keN
v=0

If

(1.2) %imtk (n) =8, a finite number, uniformly for all
—>00

ne N, then z u, is said to be Banach summable to S '.
Further if Z‘tk (n)—t,, (n)‘ < oo uniformly forall € N,
k=1
then the series Zun is said to be absolute Banach summable or

simply |B | -summable.

2. Let {¢)n} be an orthogonal system defined in the interval
(a,b).We suppose that f(x) belongs to Lz(a,b) and

f =2 0,0,

We denote by E'* (f) the best approximation to f(x)in the

metric  of L2 by means of polynomials of

¢O(x)’¢1(x)’ """" ¢n71 (X)

It is well known that

EX(f) =[§\ak\ j A

we write A/’Ln =A . —/’Ln_l for any sequence { /1”} .

2
ey 8k _?ck(k+1)§(n+v) /

L s v (n+v)wﬁ @
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__ I G4 B
22 J(k,u)—F(l_ﬂ):[dtg(k,t)(t w) P di

aok,u)y=u"J(k,u)

[x]= greatest integer not exceeding x

1 1
U=|—=| and T=| —
u t
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1. Introduction

Ul’yanov’ has proved the following theorems on ‘C , ‘ summability.

- 2
Theorem A: If 1> ¢ >% and > |an| logn(loglogn)'™*< converges,

n=n,

then the series Zan¢n (x) is summable |C N | almost everywhere.

n=1

- 2
Theorem B: If()<a<land > la
2 n

n=n,

n'=2« logn(log n)1+€ converges,

then the series i a ¢ (x) is summable |C ,0{| almost everywhere.

n=l1

Theorem C: If 1>¢g> %and i n”'(loglogn)"** {Ei” (f)}z converges,

n=n,

then the series Y a, @, (x) is summable ‘C N1 ‘ almost everywhere.

n=1

Theorem D: If 0< a<l and converges, then the series i ag(x)is
2 o nt'n

summable |C,a| almost everywhere.
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Generalizing the above theorems Okuyama® has proved following
theorem for |N, p, | summability of orthogonal series.

Theorem E: Let {Q(n)} be positive sequence such that Error!

Reference source not found. is a non-increasing sequence and the series

=

2

=1 nQ(n)

converges. Let {p } be non-negative and non-increasing. If the

0o 2
series Z|ak| Q(n)w, converges, then the orthogonal series 3 a0, (x) is
n=1

n=l1

summable | N, Pn| amost everywrhere.

2
:linzpjpj—k i_ b,
k n=1 pn pn pn—k

where @, Error!

Reference source not found.The main object of this paper is to generalize

Theorem E for absolute Banach summability of orthogonal series.

Main Theorem: We establish our result in the form of following

theorem.

Theorem: Let {Q(n)} be positive sequence such that {Q(”)} is a non-

n
increasing sequence and the series SHR. converges and
w1 n(n)
) . . ..
J¢"(u) du=0 ! as t—0, O being some fixed positive constant
t
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then the orthogonal series ian¢n(x) is summable ‘B‘at t = Xx, provided

n=l
S k2 log(n + k) = 0(nQ(n))-
k=1
Proof: In order to prove the theorem. We have to prove that
g\rk (n) —1,,,(m| = O()
Now taking

n(n)—t,,(n)=

Kkt Zv(n +V)0 ) (Hn*™ where 0< y<1
v=l

2\ ] ¢, k-1
k(k+1);( (7:}]0. ‘ {log(n+t)}n a

=t{ 1 }i v (n+V)7(EJ]EQ(2t){ @,(1) }nkldt
k(k+1) |5 (n+v) T)y t log(n+1)

1 SX1) n!
j¢<>{ T DZ( v) }zt

t* log(n+t)

Q) n*! d
t* log(n+1) dr

_[o,0) g(k,nds

td o Qu) n!
:-([ dt gk.1) {;[[ u’ log(n+u) duj}dt
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2m+1 1 k-1
Q(t n
<logty > [k, ) dt
k=2"+17 t° log(n+t)

ot k nk—l nk—l
<logt g(v,t)—+J(v,t)—}
|:k;+l {V:O log(n+1) log(n+v)

Slogti@m { % {Z(n+v)a)(k V) n” H
2

v=0 é;(’Z-F V)

w el e
+logt ) (2") wo(k,v)
; {k—Z’”H log(n+k) }

DI

this estimation holds for any k > —1.

Now,

lelogri(zm{ D {Z(n+v)a)(k py—" H

n=1 k=2"+1 | v=0 (n +v)

k<7 k<7
v

—20((n+v)a)(k v)) - [zk 1og(n+k)]

-0(n")0(nQ(n))
-0(1)

Again Zz=logti(2m { Z w(k, V) ] }

m=1 k=2"+1 (n +k)
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m (k-1)
_logrY 0 2"n" 'nQ(n)
1 | k(k+1)]log(n+k)

k>—
v

=logtO(n'™"HY 2" nQ(n)
o1 [ k(k+1Dlog(n+k)

v

v—1 2’”
= Ol )El k(k+1)

v

= 0" MHOnQ(n))
_0()

(nL(n))

This completes the proof of the theorem.
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