Zoom Class-March 30, 2020

Wednesday, March 25, 2020 10:37 AM
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1. there exists f : S — S and a state x,, then evolves according to the rule
Tpe1 = f(z,). [More generally one might allow =, = f, (zg,...,2,)
where f, : "1 — § is a given function for each n.

2. There exists a vector field f on S (where now S = R? or a manifold)
such that @ (t) = f(z(t)). [More generally, we might allow for #(t) =
f (f; :1?|:(}_t]) , a functional differential equation.]
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Definition 1.1 (Stochastic Process via Wikipedia). ..., a stochastic
process, or often random process, is a collection of random variables rep-
resenting the evolution of some system of random values over time. This is
the probabilistic counterpart to a deterministic process (or deterministic sys-
tem). Instead of describing a process which can only evolve in one way (as in
the case, for example, of solutions of an ordinary differential equation), in a
stochastic, or random process, there is some indeterminacy: even if the initial
condition (or starting point) is known, there are several (often infinitely many)
directions in which the process may evolve.
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https://www.mathematik.tu-clausthal.de/en/mathematics-interactive/simulation/markov-chain-

discrete/

https://www.zweigmedia.com/RealWorld/markov/markov.html
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Poisson point process in last 1/4 to 1/3 of the course.
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Fig. 13.1. ] T T : P square and the

unit. interval with “intensity” equal to 10. This picture was generalted with the aid of
Theorem 13.66 below.
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Fig. 13.2. A Poisson point process typical sample point in the unit square and the
unit interval with “intensity” equal to 100. This picture was generalted with the aid

of Theorem 13.66 below.

Lecture 1 Page 5



.

«— Sg —>

"‘—Sl—-" -1—.57-1-—

-« Sgp — =

Wh Wi | W,
»2 e AR N . R 1
“Jrﬂ Wl WS ﬁfﬁ W’E Wﬁ Wﬂ Wlﬂ

Fig. 13.9. A sample path of a Poisson process with the the arival and sojourn times
indicated on the picture.
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