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Abstract. This is an introduction to geometric methods in probability, and vice versa,
with all needed preliminaries included. We first discuss the basic equations of physics,
from a geometric viewpoint, and with focus on the case of random input and output.
Then we go on a detailed discussion regarding heat diffusion, in various dimensions, and
the related notion of heat kernel. We then discuss the use of spherical coordinates, again
in various dimensions, in relation with various questions from physics and probability.
Finally, we discuss rotationally invariant problems, and other invariance questions.



Preface

This is an introduction to geometric methods in probability, and vice versa, with all
needed preliminaries included. The book is organized in 4 parts, as follows:

I. We first discuss the basic equations of physics, from a geometric viewpoint, and
with focus on the case of random input and output.

II. Then we go on a more detailed discussion regarding heat diffusion, in various
dimensions, and the related notion of heat kernel.

III. We then discuss the use of spherical coordinates, again in various dimensions, in
relation with various questions from physics and probability.

IV. Finally, we discuss various rotationally invariant problems, both algebraic and
analytic, and other invariance questions.

Many thanks to my cats, for some help with infinite dimensions.

Cergy, September 2025

Teo Banica
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