
MATH180C: Introduction to 
Stochastic Processes II

Lecture A00: math-old.ucsd.edu/~ynemish/teaching/180cA
Lecture B00: math-old.ucsd.edu/~ynemish/teaching/180cB

Week 3: 

homework 2 (due Friday April 15)

Midterm 1 date changed: Friday, April 22

Today: Kolmogorov’s equations

Next: PK 6.4, 6.6, Durrett 4.3
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Kolmogorovforwardeguations
Apply Chapman - Kolmogorov equations to compute
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kolmogorovequations.Remarksl.IQsatisfies both (forward and backward ) equations .

Indeed
, omitting technical details , differentiate term - by- term
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2. Redundancy is related to the stationarity of
transition probabilities .

If transition probabilities

Pij ( sit ) =P / Xt=jlXs=i / are not stationary ,
then
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equation



Exampte
Two-state Q=(

- & ✗

p
-

p )
< Ktp ) - ✗ (HP)) = - (Ap ) Q= (

- & &

)(
"

d) =/ - pimp ) plate)p
-

p p
-

p

↳ Q
"

= C- 1)
""

(✗ + p)
""

Q K ≥ I

é? É
.

= I + II. ⇐i%;?
"

Q

= I - ¥ C- cap ) )'t
"

Q

= I - ¥p ( e-
"P"

- 1) Q

= I + ¥pQ -⇒ e-
"+PHQ = pct )



Exampte
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t-orwardandbackwardeguationsforBEDproce.SI
Forward equation :
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Similarly ,

we derive the backward equations
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Exampte Linear growth with immigration .

Recall dk = d- K + a.
← immigration

E linear birth rate

MK = µ
- k

↑ linear death rate
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