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I. Introduction. In [2] and [3], R. H. Cameron has defined several special
integrals connected with the Wiener integral, and has studied the existence and
properties of those integrals. Under certain hypotheses on the integrand, these
integrals are connected with R. P. Feynman’s function space integral [12], in the
one dimensional case. These “ Feynman’ integrals of certain classes of functionals.
serve as solutions to the Schroedinger equation.

This paper extends these ideas from the Wiener stochastic process to Gaussian
Markov stochastic processes. A further problem considered is an existence theo-~
rem for a partial differential equation which plays the role for Gaussian Markov
processes that the generalized heat flow equation [4] does for the Wiener process.

A Gaussian Markov stochastic process {x(f), ¢ = ¢ < b} is determined by a
mean function E{x(¢)} = m(f) and a covariance function

r(s, 1) = E{[x(s) — m(®)]z@®) — m®)]}.
The Markovian nature dictates that r(s, t) has the “factorable” form:
"o, 1) = {u(s)v(t), st
u(th(s), ¢ =<s,

where u(f) = 0, v(f) > 0, and u(t)/v(¢) is strictly increasing on [a, b]. Furthermore
we will require that " (f) and v/ (t) exist and are continuous on [a, b] so that al-
most all sample functions are continuous. [9]. Finally we require that

OV @ — u®y'®] > 0,a =t =D

Five examples of such processes appear in Section VII.

* This paper is a condensation of the author’s Ph.D. dissertation written at the Univer-
sity of Minnesota under the supervision of Professor Robert H. Cameron, to whom the author
expresses gratitude for his generous assistance and encouragement. This research was sup-
ported by a National Science Foundation Cooperative Fellowship and the United States
Air Force. Abstract appeared in Notices, American Mathematical Society, August, 1963,
63 T-273.
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