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Let C denote the complex algebra of continuous functions of a 
non-negative real variable under addition, scalar multiplication and 
convolution. C has no divisors of zero and its quotient field F is 
called the field of Mikusinski operators [l]. It is well known that 
Mikusinski has defined a sequential convergence in F which is not 
topological [2]. Using a recent result due to T.K. Boehem [3] we 
shall provide F with a sequential convergence which i_s topological. 

Hereafter, let the complex algebra C be endowed with the topology 
of compact convergence and for each p e C, let 
S(p) = sup{r : t < T =$ p(t) = 0} denote the ordinary support number of p. 
If f = p/q £ F, the number S(p) - S(q) is called the support number of 

the operator f. The fact that this number is uniquely determined by f 
follows from Titchmarsh's fundamental theorem [l] which implies that 
S(p') - S(q') = S(p) - S(q) whenever p/q = p'/q'- Boehem's theorem 
states that if {q ) is a sequence in C, then a necessary and L n 
s u f f i c i e n t c o n d i t i o n t h a t t h e r e e x i s t s a n o n z e r o q e C s u c h t h a t e a c h 
q f a c t o r s q, i . e . q = q r w i t h r £ C, i s t h a t t h e s u p p o r t n u m b e r s 
^n n n n 
S(q ) a r e u n i f o r m l y b o u n d e d on t h e r i g h t . In p a r t i c u l a r , t h i s i m p l i e s 

n 
t h a t e v e r y s e q u e n c e {f ) = {p / q ) of o p e r a t o r s w i t h s u p p o r t n u m b e r s 

^ nJ n n J 

S(p ) - S(q ) u n i f o r m l y b o u n d e d on t h e le f t p o s s e s s e s a c o m m o n 

d e n o m i n a t o r q e C , i . e . , qf = q p / q = r p £ C f o r a l l n . 
^ n n n n n 

D E F I N I T I O N . A s e q u e n c e {f 1 of o p e r a t o r s i s s a i d to b e 
n J 

c o n v e r g e n t i n F if and o n l y if t h e s u p p o r t n u m b e r s of t h e s e q u e n c e 
a r e u n i f o r m l y b o u n d e d on t h e le f t and fo r a n y s u b s e q u e n c e { f .} and 

f o r a n y q £ C s a t i s f y i n g qf. £ C fo r a l l i, t h e c o r r e s p o n d i n g f u n c t i o n 

s e q u e n c e {q f . } i s c o n v e r g e n t i n C. 

T h i s d e f i n i t i o n i s m e a n i n g f u l s i n c e if q f £ C and q f e C foi 
1 i 2 j 

2 
a l l i and j , w i t h q , , q„ TÉ 0, q f -> p j and q f . - * p „ in C, then 

1 2 ^1 l 1 ^2 j 2 

1 
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2 
Note that by Boehem's theorem there exists a nonzero q £ C such 
that qf -*• p in C. 

n 
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p /q = p 0 / q £ F and so t h e r e is a unique o p e r a t o r l imi t d e t e r m i n e d by 

any conve rgen t o p e r a t o r sequence {f } . Accord ing to th is defini t ion, 

a " c o n s t a n t " sequence , i . e . , f = f for a l l n, i s conve rgen t and 
n 

c o n v e r g e s to the " c o n s t a n t " and e v e r y subsequence of a conve rgen t 
sequence i s conve rgen t and c o n v e r g e s to the s a m e o p e r a t o r . M o r e o v e r , 
if an o p e r a t o r sequence {f J fa i ls to c o n v e r g e in F to an o p e r a t o r f, 

then e i ther the suppor t n u m b e r s a r e not un i formly bounded on the left 
or for s o m e subsequence {f.} and some nonze ro q e C the co r r e spond ing 

function sequence {qf.} fa i l s to c o n v e r g e to qf in C. If the suppor t 

n u m o e r s a r e not un i fo rmly bounded on the left, then t h e r e ex i s t s a 
subsequence {f } with the suppor t n u m b e r s tending mono ton ica l ly 

to - oo. If a function sequence {qf.} fa i l s to conve rge to qf in C, 

then e i the r qf / C, or qf e C and the sequence fa i l s to conve rge to the 
function qf un i formly on some c o m p a c t s e t . Thus , in any event , if an 
o p e r a t o r s equence {f } fa i l s to c o n v e r g e in F to an o p e r a t o r f, 

t h e r e ex i s t s a subsequence {f } such that e v e r y s u b s e q u e n c e of the 

l a t t e r a l so fa i l s to conve rge in F to the o p e r a t o r f. T h e s e t h r e e 
p r o p e r t i e s g u a r a n t e e that c o n v e r g e n c e in F is topologica l [4, 5 ] . 

This new c o n v e r g e n c e concept a p p e a r s to be as useful in the 
o p e r a t i o n a l ca lcu lus as the one o r ig ina l ly in t roduced by Mikus i î î sk i . 
In p a r t i c u l a r , addi t ion and m u l t i p l i c a t i o n in F a r e cont inuous in th is 
topology and the " s t a n d a r d " c o n v e r g e n c e t h e o r e m s [6] a r e a v a i l a b l e . 
However , F does not b e c o m e a topologica l field s ince the r e c i p r o c a l 
mapping i s not cont inuous [6]. 

oo 
E X A M P L E . Let § be a n o n t r i v i a l C function with c o m p a c t 

suppor t on the pos i t ive h a l f - l i n e . F o r each pos i t ive in t ege r n, let 

a = sup { J cj) (t) | :t >_()}, w h e r e cj> denotes the n d e r i v a t i v e of $. 

Then if s deno tes the d e r i v a t i v e o p e r a t o r in F , the function sequence 

cbsn 6 ^ ( t ) 
{ ) = { ) c o n v e r g e s in C. On the o ther hand, if k is a 
L n a J n a J 

n n 

pos i t ive cons tan t and the function ^ i s defined by \\j(t) - c|>(kt) for t >_ 0, 

then the function sequence { ^ \ - {—-*- * \ does not conve rge 

n a J n a 
n n 

n 
m C if k > 1. It follows that the o p e r a t o r sequence { \ fa i l s L n a J 

n 
to conve rge in F and yet it does c o n v e r g e in the o r ig ina l s e n s e 
defined by Mikus insk i [ l ] . 
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