
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 1:

visit course web site
homework 0 (due Friday April 1)
join Piazza

Today: Birth and death processes.

Next: PK 6.5

:
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So S , Sz Sz

Wi - i- th " birth time " si _
"

time between (i- i) -th birth and i -th birth
"

Wi = Ë se ↳ sojourn times
1=0

Alternative way of character izing (Xt ) t :O :

- describe the distribution of ( si ) o

- describe the jumps ✗Win - Xwi



Descriptionofthebirthprocessesviasojourntirf.TK
eorém

1-et (dk)# o be a sequence
of positive members

.

Let

(✗e) + > ☐

be a non - decreasing right - continuous process ,
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,

taKing values in {0.1.2 - - . } .
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.

l'=D

Then conditions

(a) So
,
Si

,
Sa

,
_ _ . are Independent exponentiel r.us

of rates do
, di , da ,

- - -

(b) ✗
µ.

= i ( jumps of magnitude i )

are equivalent to
( e ) (Xt ) t > o is a pure

birth process with parameters eh
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Explosion ii.
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population becomes infinite in
finito time

Third
.

1-et (Xt)t > o be a pure
birth process of rates (die) # o .

o

Then . if I ¥ < •
,

then PC (Xt )+⇒ explode s ) = 1
k = 0
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Hint
.
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