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Abstract

The well established theory of summability of simple series has been brought to a high degree
of development; however the extension of this theory to multiple series is still in its infancy.
As regards to the double series, in the proposed paper a result on absolute indexed matrix
summability with an additional parameter of doubly infinite lower triangular matrix has been
established that generalizes a theorem of E. Savag and B. E. Rhoades [10] (see E. Savas and B.
E. Rhoades, Double absolute summability factor theorems and applications, Nonlinear Anal.
69 (2008), 189-200). Furthermore, some concluding remarks and applications are presented in
support of our result.
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1 Introduction and definitions

Let A = (amn) be a lower-triangular matrix and > a,, be an infinite series with sequence of partial
sums (s;) such that the A-transform of the sequence (s,,) is given by,

n
A, = E AnoSou-
v=0

A series ) a, is said to be summable |A|, (k> 1) (see [7]) if,

D> nf AL = A |F < o0, (1.1)

n=1

and is said to be summable |A,d|, (kK >1; & > 0) (see [9]) if,

o0
> R A, — Ay |F < oo, (1.2)
n=1

Similarly, let A = (amn;ji) be a lower-triangular matrix and > > damn be a double infinite series
with sequence of partial sums (s,,,) such that, the mn!* term of the A-transform of the sequence
(Smn) is defined as,

m

n
T = § § AmnpvSpuv-

pn=0v=0
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Note that, a doubly infinite matrix A = (@mn,x) is said to be doubly triangular if a,m,r = 0 for
j>mork >n.

We have, for any double sequence (umn), A1 is defined by

A11umn = Umn — Um+1,n — Umn+1 + Um+1,n+1
Similarly, for any fourfold sequence (vmnij),
All’Umnij = Umnij — Um+1,n,i,57 — Um,n+1,4,j + Um+1,n+1,i,55
Aijvmnij = Umnij — Um,n,i+1,j — Umni,j+1 T Um,n,i+1,j+1;

AOjvmnij = Ummnij — Um,n,i,j+13

AioVmnij = Umnij — Um,n,it+1,j- (1.3)

A series Z Z bmn, With sequence of partial sum (8,,,) is said to be summable |A|; (k > 1) (see

[10]) if,

ZZ mnk YA T 1n— 1| < 00, (1.4)

and is said to be summable |A,§|; (k> 1; § > 0) if,
Z Z mn) MR A LT, [P < oo (1.5)

We may associate with A, two doubly triangular matrices A and A as follows:

Omnij = ZZamn,w and &m,n,i,j = All&mfl,nfl,i,j (m,n €Ny =: {0} UN) (16)

p=iv=j
Note that apooo — 6_10000 = apo00-

m n

Let (Ymn) denote the (mn)" term of the A-transform of Z Z buvAuw, then we may write,
pn=0v=0

m n noow
=D DY bihis

=0 v=0 i=0 j=0

m m
= Z bis D)L

=0 j p=1t v=j

m n
= Z bijAijlmnij-

i=0 j=0
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Thus, we have

Allynfbfl,nfl =Ym—-1,n—-1 — Ymn—-1 — Ym—-1,n + Ymn

m—1n—1 m n—1
= g E bijNijGm—1,n—1,i,5 — E E bijNijGmmn—1,ij
i=0 j=0 i=0 j=0
m—1 n m n
> " bijNijlm-1mig + > D bijNijlmnis
i=0 j=0 i=0 j=0
m n n—1 m—1
= g E bijNijamon,ij — g b AmjGm—1,n—1,m,j — g binAinGm—1,n-1,i,n
i=0 j=0 =0 i=0
m n
+ § binAinam,n—l,i,n+ § bmn)\mjam—l,n,m,j
i=0 =0
m n
= E E bijAijlmnij-
i=0 j=0
Since,
C_Lm—l,n—l,m,j = afm—l,n—l,i,n = C_Lm,n—l,i,n = &m—l,n,m,n = 07
and

bmn = Sm—-1,n—1 — Sm—1,n — Sm,n—1 + Smn-
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So,

n
§ Amnij 2] Sz 1,j—1 — Si—1,j — Si,j—1 +Sij)

Ms

A1Ym—1,n—1 =

i=0 j=0
m—1n—1 m—1 n
= E am,n,i+1,j+1>\i+1,j+15ij - E E am,n,i+1,j+1>\i+1,j8ij
i=0 j=0 i=0 j=0
m n—1
- § am ’I’L,Z,]—‘rlA’L j+1Sij + § § a’mnlj)\ljslj
i=0 j=0 =0 j=0
m—1n—1 m—1 n—1
= § Aij(amnz] 17 S'I_] E Om,n,i+1,n 7+1,n5in - § am,n,m,,j+1Am,,j+1,n+15mj
=0 j=0 =0 7=0
m—1
+ § amnm] Am jSmj T § GrmninAinSin
=0 =0

3

M§

Az] amnzg i 51] + E Oamnzn zn)sin

@
i
o
<.
5 L
o
L

+ (AOjdmnmjAmj)smj + dmnmnAmnsmn (17)
7=0

Also, we have
AiOQmm’n)\in = AinAiOamnin + am,n,i+1,nAiO)‘in

and
AOj&mnmj)\mj = )\mjAOjafmnmj + &m,n,m,j+lA0j)\mj-
Clearly,
m—1 n—1 m—1
E anmn'Ln zn)31n+ E AOjarnnrnj mj sm] § )\znAiOdmnin +dm,n,i+1,nAi0>\in]sin
=0 7=0 =0
n—1
+ E A Dojlmnmj + Gmn,m,j+10805 Amj|Smy- (1.8)
=0

Next, we present the following Lemma for two dimensional case, which is similar to the one
dimensional formula for the first difference of a product of two sequences.

Lemma 1. (see [10]) Let (u;5), (vij) be two double sequences. Then
Aij(wijvig) = vigAsgui; + (Bojuits ;) (Biovig) + (Aiowij11)(Bojvig) + tivr 11 Aijvig. (1.9)

In the year 2008, Savag [9] has proved a theorem for generalized absolute summability factors.
Subsequently, Savag and Rhoades (see [10]) has proved some inclusion theorems based on double
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absolute summability factor theorems and applications. Furthermore, in the year 2018, Jena et al.
[4] has proved on generalized local property of |A4; §|x-summability of factored Fourier series.

Motivated essentially by the above-mentioned works, here based on | A, §|,-summability of double
infinite lower triangular matrix, we have proved a new theorem that generalizes the result of E.
Savag and B. E. Rhoades (see [10]). Moreover, in the last section we have presented some concluding
remarks and corollaries in support of our result.

Moreover, Matrix summability or matrix transformation is very important in the study of
summability theory in the sense that it generalizes the different summability methods like Cesaro
summability, Norlund summability, Riesz summability etc. Also, the statistical convergene and
statistical summability are more general than the ordinary convergene and ordinary summability.
For recent works in this direction, see [1], [2], [3], [5], [6], [8], [11], [12], [13] and [14].

2  Main result

Theorem 1. Let A be a doubly triangular matriz with non-negative entries satisfying

(1) A110J7n 1,n— 11]>0

n
(ll) E Amniv = E Am,n— 1“,—bm Z and E amm” E Am—1,n,u,j _a(n ])
v=0

(iil) mnampmn = O( );

(iv) @mnij > maz{@mni1,ijm+1nigt (m>d, n>j;i,5=01,..,);

m n
i=0 j=0
M+1 N+1
Z Z (mn)°F| Aijamnis| = O((i5)* aijij);
m=i+1n=j+1
M+1 N+1
V11 Z Z mn am n,i+1,j7+1 = O(Z])ak

m=14+1n=j5+1

let (xmn) be a given double sequence of positive numbers and suppose that (Smn) = O(Xmn)
(myn — 00). If (Amn) is a double sequence of real numbers satisfying

(viii) Z Z amnmn(|>\mn|an)k < o0
=1n=1
m—1n—1
(ix) (i5)" | A0 Aij| Xij = O(1);
i=0 j=0

o0 o0
ZZ ij) 5k|A10/\U|X” < 00;

=0 j=
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Gd) 3 3 0) AKX = O(1):
1=0 5=0

Gai) S0 S () (g | X = 0(1),
i=0 j=0

then the series Zmen)\mn is summable |A,d], (k>1; 0<0<1/k).

Proof. In order to prove the theorem, it is required to show that,

Z 5k+k_l|A11ymn| < 0.

From lemma 1, we have

A (GmmnijNis) = NijDij(Gmnig) T (Dojm n,it1,5)(DioAij)

F(Ai0bm,ni,5+1)(DojAij) + Gmonit1,j+1865Nij -

Now using (2.1), we get

m—1n—1 m—1n—1

Z ZAij(&mnz] ij 52] Z Z ij Az]amnm) (AOjdm,n,i+1,j)(AiO>\ij)

i=0 j=0 i=0 j=0

F(Ai0@m,nij+1)(DojAij) + Gmon,iv1jr1(DijAig)]sij-

Further, using (1.7), (1.8) and (2.2), we may, write

9
A112—/7n—1,n—1 = Z Tmnr-

r=1

Now using Minkowski’s inequality, it is suffices to show that,

Z Z(mn)5k+k_1|Tmm|k <oo (r=12,..9).

m=1n=1
We have, for r = 1, and by using Hoélder’s inequality,
M+1 N+1

— Z Z(mn)5k+k—1|Tmn1|k

m=1 n=1

k
M+1 N+1 n—1

m—1
DO mn) LSS A || A | X
i=0 j=0

m=1 n=1

M+1N+1

m—1n—1 m—1n—1
1) Z Z (mn)(;kJrkil Z Z |Aijdmnij||)\ij|k|Xij|k Z Z |Aij&mnij
i=0 j 1=0

Jj=

m=1 n=1 =0

(2.2)

k—1
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Also, from (1.6),

Gmnij = D118Gm—1,n—1,,j

= 0m-1,n-1,4,j — Om,n—1,i,j — OGm—1,n,i,j + Gmnij

m—1n—1 m n—1 m—1 n

- E § Um—1,n—1,i,j — § E Umon—1,4,5 — § E A — lnz,j+§ E Amnig-

pn=i v=j n=i v=j p=i v=yj n=iv=j
Again since,
m—1,n,mw = Am,n—1,un = 0.

So, by using (1.3) and by property (ii),

amni] - § E am 1,n—1,u,v — Qm,n— 1,pn,v amfl,n,u,v + am,n,u,v)
pu=iv=yj
m—1 j—1
= E [b(m —1,p) — E Am—1,n—1,u,0 — b(m, 1) + E Amn—1,u,
pn=1i v=0 v=0
j—1
_b( —1,U,—|—§ am—ln,,u,v"'bm,uf E amnuv
v=0
m—1n—1
= § § (_amfl,nfl,u,v + amn—1p0 T Gn-1n,u0 — am,n,u’v)
p=i v=j
j—1lm—1
= E E (*am—l,n—l,,u,v + Am,n—1p,v + Am—1,n,p,0 — am,n,p,v)
v=0 p=1i
j—1 Jj—1
= E [—a(m —1,v) + E Am—1,n—1,p,0 + a(M, V)
v=0 n=0

i—1 7 %
- Z am,nfl.,,u,v + a(m - 1; 'U) - Z amfl,n,,u,v - a(m, U) + Z am,n,u,v]
n=0 pn=0 n=0

i—1j—1

=3 ) Anam-tn-1uw >0

p=0v=0

(2.3)
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Further, using (1.3) and (2.3),

i—1 J

TR 0 9) 350 30 355 3 315 3) 9} [N

pu=0v=0 pu=0v=0 p=0v=0 p=0v=0

Jj—1
= - § A1lam 1,n— 111}"’ § A11a7n 1,n—1,i,v
v=0 v=0
= A11Gm—1,n-1,ij- (2.4)
Again, from condition (ii),
m—1n—1 m—1n—1
E E Aijamnij = E (amfl,nfl,i,j — Omn-1,i,j — Am—1,n,ij + amm‘j)
i=0 =0 i=0 j=0

3
L

(b(m — 1,4) — b(m, i) — b(m — 1,4) + am—1n,in + 0(M,9) — Amnin)

I
i{ng

3
L

(amfl,n,i,n - amnin)

N
Il
=)

(n7 TL) - a’(n> n) + Gmnnm-

Il
e

Now using condition (iii), we get

M+1 N+1 m—1n—1

D (mnamnmn) T Hmn) > TN Ay i [P X

m=1 n=1 =0 j=0

M+1 N+1

M N
)Y XGIXa) YT DT (mn) | A

m=1n=1 m=i+1n=j5+1
Moreover, using the condition (vi) and (vii), we obtain

M N

I =0(1) Y > (i) aii; (1A Xig)* = O(1).

i=0 j=0
Next, for » = 2 and by using Holder’s inequality,

M+1N+1

— Z Z(mn)5k+k—1|Tmn2|k

m=1 n=1

M+1 N+1 m—1n—1

= > mn) NN N (Aojam i) (Dioki)sig

m=1 n=1 i=0 j=0



Double absolute indexed matrix summability with its applications

M+1 N+1 m—1n—1
=0(1) () FEL LS TS " Agjm i1, D00 A | X
m=1 n=1 =0 j=0
k—1
m—1n—1
D0 D A0 i1l AioAis | X
i=0 j—0

Using (2.3) and by property (ii), we have

i j—1
0 < am,n,it1,j = E E A1Gm—1,n—1,5,0
pn=0v=0
m—1n—1
< (amfl,nfl,/t’v ~mn—1uv ~Om—1nuo T am,n’#’v)
pn=0 v=0
m—1

(b(m - 17 ‘LL) - b(ma :U’) - b(m - 1; ,LL) + Am—1,m,u,n + b(m, /~L) - amn,uv)

=
Il
o

3
i

(am—l,n,u,n - amn;w)

ki
o

= CL(TL, TL) - a(n, ’I’L) + Gmnmn-
Again, since

[A0jmn,it1,5] < Gmonit1,j + Gmonyitt,j+1,

so by using properties (iii), (vii) and (x), we obtain

M+1N+1 m—1n—1
IL=001) Y > (mntmpmn)" ™ (mn)*" > "> | Agjamm.is1,i1Di0Ni;1 X5
m=1 n—=1 i=0 j=0
M+1 N+1

1Diodij I Xi; D D (13)F Agjamnit

m=i+1n=j+1

= 0(1)

3
Il
—

NGE
M=z i[M]=

M+1 N+1
[DioXij 1 Xi; Y D () (Gmmitrj + Gmnit1,j+1)
m=i+1n=5+1

=0(1)

3
Il
_
3
Il
-

= 0(1).

In the similar lines, it can be proved that
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Next, for r = 4 and by using Hoélder’s inequality,

M+1 N+1

14 — Z Z(mn)6k+k—1|Tmn4|k

m=1 n=1

M+1N+1 m—1n—1 y
=0(1) Y D (mn) NN i1l 8i A 1 X
m=1 n=1 i=0 j=0
M+1 N+1 m—1n—1
=0(1) Y > (mn) FEEN TN g ir gl A 1 X
m=1 n=1 i=0 j=0
k—1
m—1n—1
: Z Z |@mn,iv1,ga1 ]| AijAij| Xy
i=0 j=0

Also, From (2.3) and by property (ii),

%

J
0< Amon,i+1,5+1 = g g Allam—l,n—l,p,v

pn=0v=0
m—1n—1
< (@m—1,n-1,00 —mn—1,u0 —Gm—1,n0 + Gmn,u,e)
pn=0 v=0
m—1
= (b(m - 17 M) - b(m7 /j‘) - b(m - ]-7 M) + Am—1,n,u,n + b(m7 ,U/) - amnp,v)
n=0
m—1

(am—l,n,p,n - amn,uv)

=
Il
=]

= a(nv TL) - a(n, n) + Gmnmn-

So, by using properties (iii), (xi), and (vii), we fairly obtain
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M+1N+1 n—1
|

m—1
) Z Z(mnamnmn)kil(mn)ék Z Z i1, g1 ][ Dij Aig | X
i=0 j—=0

m=1 n=1

k—1
m—1n—1
> D 1A IXy
i=0 j=0

M+1N+1 n—1

m—1
1) Z Z(mn)ék Z Z &m,n,i+1,j+1‘|Aij>\ij|X’ij
i=0 j=0

m=1 n=1

M N M+1 N+1
| A Nij| Xij Z Z (mn)°" @, nit1,j41
0

z:O Jj= m=i+1n=j+1

m—1 N
(mn)™|AijNij| X
=0 j5=0

=0(1).

Next, for r = 5 and by using Holder’s inequality, we have

M+1N+1

_ Z Z(mn)ékJrkfl‘Tmndk

m=1 n=1

M+1 N+1

Z Z mn 6k+k 1

m=1 n=1

k
§ )\znAanmnznszn

M+1 N+1

Z Z mn 6k+k ! <Z >\zn|Az0amnzn|in>

m=1 n=1

M+1 N+1

1Y 3 (e

m=1 n=1

k—1

Z |A20amnzn| |)\2n|X'Ln ‘|

Z |A20amnzn |]
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Also, from (1.6),

Aiobmnin = Dio(A118m—1,n-1,in)

= Aio(am—l,n—l,i,n - dm,n—l,i,n - aJm—l,n,i,n + amnin)

m—1 m
= Ai() - § Um—1,n,0,n + E Umnun
n=i n=t

<o.

= Gm—1,n,i,;n T Amnin

Again, by property (ii),

m—1 m—1

iOdmnin = Um—1,n—1,4,n — Amnin
>ola =D (@m-1m14, )
1=0 =0

=a(n,n) —a(n,n) + Gmnmn-
Thus, by using property (iii), (vi) and (viii), we get

M+1 N+1

1) Z Z (Mmnamnmn) k L(mn) ok

m=1 n=1

+1N+1 m—1
Z Z (Z |A10amnzn|(‘)\zn‘X1n) )

m=1 n=1 =0

m—1
Z |A Oamnzn|(|)\zn|Xﬂl) 1

=0

N+1 M

m—1
‘Aln‘X’L'n (Z (mn)6k|A10&mnzn|)
=0 =0

n=1 14

= 0(1).
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Further, for r = 6 and by using Holder’s inequality, we have

M+1N+1

IG _ Z Z(mn)6k+k—1|Tmn6|k

m=1 n=1

M+1N+1

E:E:mnék—kkl

m=1 n=1

k
E am n,i+1, n 10)\171)5171

M+1N+1

k
Z Z mn 5k+k 1 (Z |amnz+1 n|| zOAzn)|in>

m=1 n=1

M+1 N+1

(1) 3 3 () [Z il zoW'X”‘]

m=1 n=1
_— k—1
. lz |&m,n,i+1,n||(Ai0)\in)|Xin‘| .
i=0

We have, from (1.6) and by condition (ii),

Am,n,i+ln = amfl,nfl,iJrl,n - am,nfl,iqtl,n - dmfl,n,i%»l,n + dm,n,iJrl,n

m—1 m
- E Um—1,n,umn T E Am,n,p,n

p=i+1 p=i+1

= (nn +§ A — 1n,;¢n+ann E amn,unf

pn=0

m—1
> (@m0 = Gngnun)
pn=0

IN

= a’(na n) - a(n, TL) + Gmnmn-

13



14 B. B. Jena, S. K. Paikray, U. K. Misra

Clearly, using conditions (iii), (vii) and (x), we get

M+1 N+1 1
1) Z Z(mnamnmn)kil(mn)(sk lz |&m,n,i+1,n||(Ai0/\in)|Xin‘|

m=1 n=1 =0

m—1 k-1
> |Ai0>\in|Xin‘|

i=0

M+1 N+1 m—1
=0(1) Y > (mn)** [Z |am,n,i+1,n||<Aioxm>|xm]

m=1 n=1 =0
M N+1 M+1
= O(l) Z Z |A10)\zn|in Z (mn)6k|&m»”’i+1>”|
m=1 n=1 m=i+1
M N+1

DY Y (mn) | Aiodin | Xin

m=1 n=1

=0(1).
Next, for r = 7 and by Holder’s inequality, we have
M+1 N+1
I7 = Z Z(mn)ékJrk*l\Tmnﬂk
m=1 n=1
k
M+1 N+1 n—1
=2 D mn)™ Y X (Dojmnms)mj
m=1 n=1 7=0
k
M+1N+1 n—1
DY mn) ™S 05 (Doj G ) [ Xom
m=1 n=1 7=0
- k—1
M+1 N+1 n—1 n—1
DY S ) S At (ol X )| | D 1805
m=1 n=1 _j:O j=0
Also, from (1.3),
dmnmj = am—l,n—l,m,j - Zlvn;n—l,n’b,j - am—l,n,mﬁ' + a/m,n,rmj

n—1 n
= - § Um,n—1,m,j + § Am,n,m,j-
v=j v=yJ

Again, since

A()jarn'm’n,j = —O0m,n—1,m,j + A m,m,j»
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so, properties (iv) and (ii), yields

n—1 n—1
> Ao tmnmil = > (Gmin-1.m.j = Gmnm.;)
i=0 =0

= b(m, m) — b(m, m) + amnmn-

Clearly, using properties (iii), (vi) and (ix), we get

M+1N+1 n—1
17 - Z Z mnamnmn k 1(mn ok Z ‘AOjamnmj|(|)\mj|ij
m=1 n=1 7=0
M+1N+1 N+1
Z Z | A ‘XmJ Z (mn)(sk‘AOjdmnmj‘
m=1 n=1 n=j+1
= 0(1).
Next, for r = 8 and by Holder inequality, we have
M+1 N+1
— Z Z(mn)6k+k—1|Tmn8|k
m=1 n=1
k
M+1 N+1 —
= Z Z (mn)6k+k_ Z Am,n,m,j+1 A0] )\mj)sm]
m=1 n=1 7=0
k
M+1N+1 n—1
=0(1) Z(mn)‘”ﬁrk—1 ZamnmJJrl(Aoj Amj) Xmj
m=1 n=1 7=0
M+1N+1 n_1
DD mn) ™ NS g1 (Do Amg) Xomg
m=1 n=1 7=0
k—1
n—1
Z Amnm,j+1(D0j Amg ) Xomj
j=0

Now in the similar lines as in the proof of I and by using properties (iii), (vii), and (ix), we get
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Finally, for r = 9 and from properties (ii), (iii), (v) and (xii), together with (1.7) and under the
consideration of @ympmn = Amnmn, we have

M+1N+1

Ig _ Z Z(mn)6k+k—l|Tmn9|k

m=1 n=1

M+1 N+1

=0(1) 37 3 ()™ @ Amn| Ximn)*

m=1 n=1

M+1N+1
— k—1 ok k
- 0(1) Z Z(mnamnmn) (mn) af’rnn'rnn(|/\mn‘an)

m=1 n=1
= 0(1).

Which completes proof of Theorem 1.

3 Concluding remarks and applications

In the concluding section, we recall here the criterion for double triangular matrix g V,p,q) (see
[10]) and accordingly we say, a factorable double weighted mean matrix, written as (N, p, ¢, d) is a
double triangular matrix with entries,
P Piq;
mnit) — b

where (pn,), (¢n) are non-negative sequences with pg, go > 0, and

m n
=0

=0

Now, we present below the following corollaries and remarks for the sake of applications of our
result demonstrated in this paper.

Corollary 1. Suppose that (N,p,q,d) satisfies

()" >
~0
(HjQij ’

let (Xmn) be a given double sequence of positive numbers and suppose that (Smn) = O(Xmn)
(m,n — 00). If (Amn) is a double sequence of real numbers satisfying

(i) st = O(1);

mdn

M+1 N+1

.. Pmdn
(11) Z Z(mn>6k PanPm—lQn—l

m=1 n=1
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M+1 N+1

(iii) Z Z(mn)ékgmén (|)‘mn|an)k < 00,

and condition (ix)-(zii) of Theorem 2,

m=1 n=1

then the series Z men)\mn is summable |N,p,q,d|x (k> 0).

Proof. Conditions (i), (ii), (iv) and (v) of Theorem 1 are automatically satisfied. Condition (iii)
becomes condition (i) of Corollary 1, and conditions (vi) and (vii) of Theorem 1 become conditions
(ii) of Corollary 1. Finally condition (iii) of Corollary 1 is condition (viii) of Theorem 1. So it is
fairly obvoius.

m n
Remark 1. Let s,,, = Z Z bi;, define
i=0 j=0

A = {smn DY (mn) R b R < oo} .

m=1m=1

A double infinite matrix (A4, J) is said to be a bounded operator on Ay, written as (4, ) € B(Ag),
if every sequence in Ay is summable |A, d]y.

Corollary 2. Let A satisfy properties (i)-(vii) of Theorem 1. Then (A,0) € B(Ay).

Proof. By setting each \;; = 1 and assuming X,; = |b;;| in Theorem 1, the conditions (ix)-
(xi) are automatically satisfied. Condition (iii) implies that (@¢mnmn) is bounded, thus (viii) holds
true.

Remark 2. The result obtained in this paper is more general in the sense that by taking § = 0,
the double absolute | A|g-summability can be obtained from Theorem 1.
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