MATH 285: Stochastic Processes

Today: Introduction.
Definition of Markov processes

Test Homework on Gradescope
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CHochastic  Processes

Motivotion: Mathemotical meodel of F\no_hom:aha

Fho t evolhie 1n 4iMme in o rondom woy

Stochastic processes have
applications in many disciplines such as

biology,®! chemistry,[”] ecology, (8!

neuroscience, [®! physics, %! image processing, + £inance

signal processing,[" control theory,[12]

information theory,['3] computer science, 4!

cryptography!('®] and telecommunications.!1¢!
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Prices, sizes of Fovu\a{'\'ons number of Far‘r\"c,lesl--,



ExamP\eS

Example 4.2 X4, Xa .. are i.i.d. random variables

(el -volued) defined on the same probebility space.
Then  (KndpeN 15 o discrete time stochoshic proeess.
T-N, 5-R

Define  Spi= X Xet v X Then (&), 15 ogain o
discrete time  sfochastic  process
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() T=N | S=g-1a1

(Sn): T=N | S=7Z (symmetac condom welk on Z)
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Discrete time Markou chain
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Discrete time Mackou chain

Def 1.5 Let Xo be o discrete time stochastic process
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Example 1.2 (Qqca,kl (%) are dl)

Suppose that S s Linte oc countably infinite

Then  (loy ndependence )  PTXn=ln | Xi=0), e Kan 2 tun§ = P[Knz0r]
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