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The first five sections of this installment treat a situation which is related
to the one considered in the first installment, pages 44 to 93 of this volume,
just as the potential theory of the Laplacian in a region is related to the
theory of the Newtonian potential in the whole of Euclidean space. The
following section shows the relative theory to be in a sense complete; and the
last section sketches a slight extension—or rather another interpretation—of
the main theorems.

The numbering continues that of the first installment. References such as
[1] are to the list at the end of the first installment.

10. Terminal times

The simple terminal time S, which serves only to produce convergence,
will now be replaced by one defined in terms of a positive function a and a
sett A. Loosely speaking, the new terminal time is the moment a wandering
particle is destroyed, if there is probability a(r) d= that the particle, having
reached the point r safely, is destroyed in the subsequent time interval dr
and if in addition the particle is sure to be destroyed the instant it touches 4.

To be precise, let a be a positive function measurable over the field @ and
let A be a nearly analytic set. Given a process X and a positive random
variable Zx, independent of the process and having the density function
¢’ for positive ¢, define Rx(w) to be the infimum of the strictly positive =
for which at least one of the statements

(10.1) X(r,w) € 4, fof a(X(a, w)) do = Zx(w),

is true, with the understanding that Rx(w) is infinite if there are no such 7.
We shall say that Ry is the terminal time assigned to X by a and 4, with
Zx as auxiliary variable.

Let T be a stopping time for X, with & as auxiliary field, and suppose that
X, Zx, & are independent and that @, the set where T is less than Ry, has
strictly positive probability. Take Y to be the process

Y (7, w) = X(T + T(w), w), T2 0,0wel,

defined over the probability field €, and take Ry to be the restriction of
Rx — T to Q. Straightforward calculation shows that Ry is in fact that
terminal time assigned to ¥ by a and A, the auxiliary variable being the
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