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ABSTRACT

Let C be the space of all real-valued continuous functions x

defined on 10,1] and vanish at 0.

The purpose of this thesis is to give a full treatment of a
construction of the Wiener measure on the Wiener space C. We also show
how the Wiener integral transforms under a translation and find a
necessary and sufficient condition under which it is invariant.
Finally, we consider a certain beheviour of the integral under a

scalar multiplication.
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CHAPTER 0

INTRODUCTION

The original problem which Wiener posed himself was the
following : Can one introduce in the space C of continuous functions
x defined on [0,1] and vanish at 0, a countably additive measure W

such that the measure of the set of paths which at times t'l" ..,tn

(0 < t) < ... <t < 1) pass through the " gates "

(di, F&),...,(d%, F%) is such that
W ‘[allé x(tl) < Fl,..., oA < x(tn) P ﬁl}

Py
e ] S Fa Py
J"ﬂgtl(te-‘tl)...(tn-—tn_l) oy 1 t -t

In this thesis we call such set of paths an interval in C.

The structure in this thesis is the followings :

In chapter I we recasll, without proof, some notions and frects
from measure and integration theory, particularly for Lebesgue,

sufficiently for use in this +hesis.

In chapter IT we deal with quasi-intervals in C which are the
genoeraliza.tion of intervals and then prove that the two collections
and jg of intervals and quasi-intervals in C are rcapzetively,semi-algcbs:

and algebra of subsets of C.



In chapter ITII we define, for cach positive constant ¢, a set
function on :f and then prove that this set function is indeed the

measure.

In chapter IV we show that even thougﬁ we have two algebras on C,
according to Carathéodory for each positive constant ¢ there is only
one measure which defines on the éf—algebra of C. We also define the

Wiener Integral Theorem in this chapter.

In chapter V we prove the translation theorem for Wiener
measurable sets and Wiener integrals of arbitrary measurable functionals.
We also consider a necessary and sufficient condition under which the

integral is invariant.

Finally in chapter VI, we consider a certain behaviour of the

Wiener integral under the scalar multiplication y — y/ &, ¢ > 0.

A symbol such es (m.n), where m and n are integers, refers to the

equation n in chapter m.

It is hoped that this study will be enough to provide tools for
further studies in the evaluation of various Wiener integrals by others

who feel interested in this ares.
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