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Branching Process

X(n ) = number of individuals in nth generation
XCO ) = 1

Each generation ,

each individual either

Idies ,
or

has a random number

of offspring
so each generation ,

each individual
is replace by random Y number

of individuals

X ( nt 1 ) = ,×§P 4
:

where Yi are ii .d

Pi , ;
 = PC ,&n,Y

.

= j )



Simple random walk H

- on integers §-9,09*9>30
- reflection at o try
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Flow balance equations
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recall when x< 1
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Simple Protocol
- after I

step process start Comm , attempt

- channel busy with prob . 0.01

-

message succeeds with prob 0.98

-

message fails
, retry with pole 0.01

÷⇐@
FAIL

→@÷!QH€D'

succ

Question - dist .

of time slots required to suceed



Not
53 is an

"

absorbing
" state

TTNH
) = P( chair enters S

, by then or earlier )

←

TINCS
, ) for nil ,z -

- - -

,
a

is CDF of time to send message

As ' DE
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j=i



Availabilityfxample

- system may
fail

, wp . pf
@ day

-

Can be brought back instantly if
spare

is available

State = ( b
,

,
bz ) b

,

: Boolean = I if system up

bz : Boolean = I if
Spare present

Pf
: probe of failure

Pd
: prob ordered spare is delivered

- assume that spare is ordered when

spare placed into service



a
- Pf

µCPd+Pf) 21 . pd

EE.sc#.s@
Pd

- what is availability ?

Now
suppose

that when system fails another spare
is ordered immediately

€Pf ¥PdtPf )

z 1- (
poepd

+ ZPDG -

Pd ) )

@

.tl#@F*@
\

-
I -

zpdtpdpd



Revisit simple protocol
- in states

.

" think
"

for a geometrically
distributed time with success parameter p⇐

- in state s
,

channel is busy
with Arts ps

message fails with probability pf ,

returns to So

Successful message
returns to So wp .

I -

Pf
-

%
What is the thruput .

'

*

f@⇒§Og#f|Tilt

Pflwny
?

\ - Pf



Cs,N ) inventory system
-

maximum N items in stock
-

inventory replentished at

hefty
in [ s

.

D.is
distribution of demand @ day

ii .d
.

state ±
 items in inventory

at
beginning

of day

State is N at
beginning

of
day if either it

started previous day and had demand

pushing below st ,
,

or was
at

Pan
= p{ Dao }

Pjn
= P { j - D es }= P { js =D }

K < n p ; ,n
=P { I - D= k }



Questions

- what's the
probability of unfulfilled demand ?

Suppose
* cost to retailer of

purchasing one item is

cp* cost  

of holding 1 item in inventory is a
,=

per day

* sale prize per item is Cs

what values of s
,

N maximize profit ?


