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Summary : The object of this note is to determine necessary and 
sufficient conditions for some matrix A = such that -4-transform of 
x = (xk) belongs to the set c (q), where in particular xec0 (p). 

B A Z I D İ Z İ U Z A Y L A R I N D A MATRİS D Ö N Ü Ş Ü M L E R İ 

Özet : Bu notun amacı, özel olarak x e c a ( j ı ) olduğunda x—ix^nm 

^-dönüşümünün c (g) cümlesine ait olması için A = (ank) matrisinin sağla
ması gereken gerek ve yeter koşulları belirtmektir. 

1. I N T R O D U C T I O N 

Let s be the set of all real or complex sequences and let /«,, c and cQ 

denote the Banach spaces of bounded, convergent and null sequences x=(xk) 
respectively, normed as usual by )| x |j = sup | xk j . 

A 

Let D be shift operator on st that is, 

I t may be recalled that the Banach limit L is a nonnegative linear functional on 
/„ such that L is invariant under the shift operator, that is, L(Dx) = L(x) 
for all xeL and that L(e) = 1, where e = (1,1,...). A sequence xeU is said 
to be almost convergent (see, Lorentz f 1 ]) i f all Banach limits of x coincide. 
Let c denote the set of all almost convergent sequences. Lorentz [ ' ] proved that 

m 

c — S x : l im tnm (x) = l im — - — ""N^ xlt+i exist uniformly in n 
( «!-*«> m^<» m - j -1 

Let p=(pm) be a sequence of real numbers such that pm>0 and sup pm<co. 
We define (see, Nanda [ 5 ]) 
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c (p) = )x : Hm 
m + 1 Z—4 

(=0 

p ) 
' " = 0 uniformly in n for some .Le C i . 

pm = 1 y m » t ^ 6 1 1 c (?) is same as c. 

Let us write ^ xfc f ° r 2 " * ^ ' ^ ^ A ^ ^ * s r e a * ^ e n P = (Pk) * s s u c n th - a t 

fc=0 

SUP İ7A < oo . 

Let us list the required sequence spaces as follows [ 2 j , [ 3 j : 

c0 0?) = { x = (xk) : | \"k - > 0, as £ - » °o } 

c GO = {x = (xk) : | xk — L | p * - > 0, as & —> «> for some X } . 

When /J/c = I for all k we write c0 GO — c0 and c (p) = c. 

Let X and Ybe two nonempty subsets of s. Let A~(allk) ( n , / c = l , 2,3, ...> 
be an infinite matrix of complex numbers. We write A x — (^4n (x)) i f (;e) = 

= 2 " c o n v e r S e s f ° r e a c ^ n - I f x=(xk) e l = > A x=(An (x)) e Y, we 
fc-0 

say that A defines a (matrix) transformation from X into Y and denote it by 
A : X ~> Y, By (X, Y) we mean the class of matrices A such that A : X - » F. 

We now characterize the matrices in the class (c0(p), c(q)). We write 

CO 

tnw (A x) = ^?a(n,k, m) xk 

where 
111 

a (n, k, m) = ^ a"+l-k 

(this notation is used throughout). 

Recently, Sridhar p] proved the following theorem: 

A. A e (c0 (p), cQ (g)) i f and only i f 

l im \a(n,k, m) f'" = 0 (n, k = 0, 1,...) 
m->"> 

and 
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l im l i m s u p f V | a(n, k, m)\N~ V P k Y '" = 0 (« = 0, I , . . . ) . 
k 

The space U={x : sup | tmi!(x) | < °°} has been introduced and investigated 
m, n 

in Nanda [ 6 ] . Recently, Nanda [ 7 ] observed that this concept coincides with U 
as following: 

sup 
111, » 

i 
x,l+i 

J7Î + 1 
i = 0 

> sup I xn I 

and 

sup I — 1 — ^ xn+i I < sup I xn j —?— - - N 1 = sup j x„ |. 
m, n j m + 1 / i> I n m - r l " 

i = 0 ( - 0 

The object of this paper is to obtain necessary and sufficient conditions to 

characterize the matrices of class Ae(cQ(p), c(g)). 

Now let us quote some known results as following: 

Lemma B ({«]). c$ (p) = [] { M ] > K I M~ < « } 
M > J A 

Lemma C ([*], [ 7 ]) . .4 e (c0 (/>), k>) = (c0 O ) , /«,) i f and only i f 

sup V j a (n » ^c ' m ) I M ~ VP'C < 0 0 f"01' s o m e integer > 1 and «. 

Theorem 1. A e (c0 ( / ; ) , c (#)) i f and only i f 

(1) sup ^ ( a(n, k, m) | AT" < «> for some integer M and «, 
111 ™ ' 

ft 
(2) there exists a p a 2, ... such that 

| a (n , /c, m) — a f t - > 0 as m - > uniformly in / i , 

(3) l im limsup f V [ a (n , k , m) - a t | M ~ ) " m = 0 for each n. 
ft 

Proof. Sufficiency: Let conditions (1) - (3) hold and (xlc) e cQ (p). Since 
q = (qm) is bounded, (3) and Lemma B imply in particular (a(njc,m)—ak) 

^CQ(P) for each n and m. Now, condition (1) together with lemma B gives 
that a(njc, m) e CQ (p) for each n and m. 
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Since it is clear from Lemma B that CQ (p) is a linear space, on substraction, 

we get (o.k) e c$ (p) so that ^ ak xk m u s t e x i s t f ° r e a c n x = (xk)e
 CQ(P)- Let 

k 
^ q / t .vA = £ ( x ) . By virtue of conditions (2), (3) and Lemma A, we have for 
k 

every XGC0(J>) 

Ax-L(x)ec0 {q\ 
i.e. 

A xec(q) 

with lim ^ x = L (x). Hence A e (c0 (p\ c (g)). 

Necessity : Let Ae(c0(p), c(q)). Since c(q)<L we have Ae(c0(p), /„) 
so that by Lemma C, (1) is necessary. Condition (2) follows from the fact that 
ekec0(p) and 

I tmn (Ax) ~ L (x) j , m 0 (m - > ° o , uniformly in «)• (*) 

To prove (3), let g(x) = sup\ xk\'>k/N, where f f = m a x ( l , sup p,) define 
ft A 

a paranorm on c0{j?)- Then, 
II 

g ( x - y xk ek ) = sup [ x f c [ V f l 0 (n -» <*>), 

so that A- = ^ E A w ^ t n e s a m e topology on c0 (p). Now for each « , m, 
k 

a(n,k,m) xkec§(p) and hence tmn (A x) e c0(p). Using uniform boundedness 

principle we see that l e c ^ (p). Hence for each x e cQ (p) L(x)=L xkek "j -
k 

— 2 xk L (ek) a n < ^ by (*) we get a(n,k, m-* ~~ a f t ) X k f"' ~* 0 ( « 2 - » 0 0 , 

uniformly in rc). Hence Ax—L(x)ecQ(q), so that by Lemma A condition (3) 
is necessary. 

Now we conclude this paper by stating the following result: 

Corollary ( [ 5 j ) . A e (c0 (p), c ) i f and only i f there exists an absolute 
constant M > 1 such that 

sup "̂ T \a(ji,k, m) \ M~1/Pk < °° for each n 
k 

and 
l im a(n, k, ni) = aA uniformly in n, for each fixed k. 
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