
 Plan
Poisson Distribution

Binomial Distribution

Inequalities Jensen's ineq Holder ineq Chebycher ineq
1 Poisson distribution discrete randomvariable
at unit time we expect certain raid events to happen forexample

decay of a particle in a pile of particles l having a defective products
when youdo production

µ expectation number for the rare events
Pk actualnumber of occurren k e th et's Taylorexpansion's kthterm

e
4 MI
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see Boas for a derivation of this 515.9

4 inProblems15.97 Say on average youhave 4 phonecalls perdaywhat is the probabity that onesyou have no calls what about 5 calls

Ans µ 4 Po e 4 If e 4 I e 4

B e 4 5

8 say there are footings in a magazine On
ca.no pamped to find no misprint

on average the misprint rate per page µ 2.5
pageIo e l probability of a single have no misprint

Turn this into a b problem
N 40 trials
trial success rate Po
X random varible of success success nomisprint

E X N Po 40 e
2.5

b On how many pages do you expect to find 2 misprint
a the probability of a single page to have 2 misprint

Pz e M M Clue2.57
N 40 trials the event having 2 misprint in a trial



happens with probability Ps
El ofevents happens 40 Pz 40 e 2.5 2257

Binomioldistribution counting problem

permutationnumber PCn k of ways to pickout k balls
outof n labelled balls 7 and laythemin row

pick k out of or objects andorderthem
n of n
N Ch l n 2 Ch Rti
k terms

Combination number Chik of waysto pick out k balls
outof n balls and leavethemin a
pile
don't care aboutthe order

Ccn k PCt cn k
k RCRD 2

Setup for binomial given N trials independent of eachother
a each trial has success rate p
random variable X of success
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Inequalities valued
in Jensen inequality a let X be a randomvariable in R

convexfuxnationlet 4 be a Corin on R
togas1 3then myEICH E E QCD if

H a b acb
TEX X satisfies Bernoulli distribution i.e 4CA Etz ceca 6lb

X a with prob P L de coDX b with prob 1 P I pate a b 3 463 4DeadElk a.pt b Ct p
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4 Being convex PCEX E El 41 7 I
Application Cfc x2 EXT E ELXD

define c EX and let LCD axib such that
Cc Acc thisis possible because Q is convex
Lex e ceca p
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