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Solution m : = g()= P ·

Assume that p TheMent, transce
I

Question When is itwell recurrent ? We use here Atheeya, Ney; Branching Processes
Springer 1972First WeInte that[Z]=m2. Nauchy

, Zu = Trust ...t In 1
, zn+Whereis the memberof offspringe . En=LED=En.m . Bmathematical induction We get that IE(Zn]=in

We assumethat m=g)= 1
.
This is the so-called critical case.Then by IECZn51

.

⑪1CZn]=ECZnIZp·PlzpoSZ=] ·PEngE lEZEnlEno]i30-
Theorem 1 (from Athereya,Ney's book p.1) Assume M=#L=1 & E: Vario
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Where anb means lu
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We know that our chain is recurrent
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Let N : = sep[neIN: En >03. . If No then the chain returns
to 0 after N+1 step. IfEC500 then the chain will recurrent.
[Nzn3 = [ Zu > 03.

E2N]= 1P(N=n)=PLEpo)-E= 00
.

n =1 n = 1

That is the chain is well recurrent.
So, we have proved that

ELY]= 1 & Var(1100 - the chain in
V well recurrent.
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WeconcePoissondistributionothe numberofeventsacr,a
· independent
· The average rate of events (1 is corsts

ut over the interval.

· The events are discrete and can be counted individually, and they cannot
happen at the same time.
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We use Poissondistribution=
Let X be the number of types on page 13 .

&IP(X=2)=(P(X>1) = 1- 1P(X=0)- ((X=1)= 1-- = 1- 0
. 6065-0

.
3033 = 0

.
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2. )

Let X be the cookies
.
Let X be theber of raisine peraverage num

Grandom) number of raisins in a cookie . We want IP(X=1) 70. 99.
We know that IP(X= 1)= 1-1P(X=0)=1-2. That is

1- =* = 0
. 99 = 210. 01= xx - 2 (0.01)7)x = 4. 6057 .

him (4) .pt(-p(n-kn+a

p-0, NP-X

Roughly speaking : We se Poisson distribution instead of the binomial
ask how many events happens among many, inde-listribution if weO

but events of small probability.peno
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Let X be the number of ticks in a participant. The distribution
of X-Poi(x) . We do not know I now but we will compute it. If n is the
number of participants then (P(X=1) = =00,P(X=2)=

~==1). 143 .78

=(X=)= That is the best guess is that there
was. 1144 participants.
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In Karmer's fairly big family, an average of 2 .5 glasses break everymonth (30days) . Question What is the probability that in the next
10 days not a single glass will break ?
Solution Let be the number of broken glasses dising 10 consecutive
days. Then

Y has Poisson distribution since we are dealing with a fixed time
interval and the events (broken glosses) are independent with e given rated.

This vite X is the average number ofglasses broken during 10 consecutive
days which is x=

5
. 10 = 0. 8333

.

So,
,
In Poi (Nforx = 0. 8333

Theprobability of no glasses broken =1P(=== 50.033= 0
. 4346 .


