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Abstract This paper is a contionuation of [1] and is concerned with multiplication of
weak functions. Here the weak functions are treated as generalized expansions in Hermite
functions in [2].
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1 Introduction

In [1], the ideas of generalized numbers and generalized weak functions were introduced
and weak functions were treated as generalized expansions in Hermite polynomials. In the
present paper, we will treat weak functions as generalized expansions in Hermite functions as
in [2]. For completeness, we give the necessary ideas below.

Definition 1 Generalized numbers

We call the formal number series

o0
D an
n=0

a generalized number, and denote it by

a= Z . (1.1)
n=0
The m-th partial sum of (1.1) Z an
n=0
is denoted by (a)m,, and we write
(@)m —a

Definition 2 Weak Function
We call the generalized Hermite expansion

> antpn(z) (1.2)
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a weak function, where

2

H z d'n —T
Yn(z) = (z) -5 Ho(z) = (-1)"e" d‘;n ,  C? =29"nl/x.
The series (1.2) is always weakly convergent over
K = Span{d)n(:c), n=0,1,2,.- }
with the scalar product (f,§) = [ f(z
We will give some weak functlons below.
Example 1 The identity function 1.
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. 1, x>0,
Example 2 The function sgnz =
-1, z<0.

We have

~+o00 x
sgn = = Z/ Sgn t2n+1(t)dtvon i1 (z) = }: ) Q2n+1%2n+1(2), (1.4)
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where

+oo
n+1(t
Qo1 = / %—:g—zdt.

— o0

Example 3 The function 2.

We have -
1
- = Z a2n+l'¢)2n+1($)- (15)
z n=0
where +oc w2n+1(w) (_1)n22n+1n! +00 1 22
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