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ABSTRACT

Generalized functions have widely been a subject of great interest in sev-
eral different branches of mathematics. For decades, they have already long
been used in essence by physicists and opened up a new area of mathematical
research, which in turn provided an impetus in the development of a number
of mathematical disciplines, such as ordinary and partial differential equations,
operational calculus, transformation theory and functional analysis.

Most important to the development of the theory have been the works of 1.
M. Gel’fand and G. E. Shilov. They have given a systematic development of
the theory of generalized functions and of problems in analysis connected with
it. The concept of their work is a convenient link connecting many aspects of
analysis, functional analysis, the theory of differential equations, the represen-
tation theory of locally compact Lie groups and the theory of probability and
statistics.

This research work is in the field of distribution theory. Our main contri-
butions consist of new formulae of the generalized functions, especially in the
generalized function (Pp)}. More precisely, we investigate the residue of the
generalized function (Pm)f‘l_ which has two sets of singularities namely

A=-1,-2,...,—%,...
and
__n _n _n
2m’ 2m T 9m U

We also study the residue of the generalized function P related to the Dia~
mond operator . Consequently, many generalization formulae of the formulae
that appear in the works of I. M. Gel’fand and G. E. Shilov are obtained.

Finally, we introduce a new generalized function and find the multiplicative
product of such generalized function. This leads to the use in a perturbative
calculation of Green furction in quantum field theories.




