
rath
Öntapadó jegyzet
the random variable X_i defined like this has Bernoulli distribution with parameter p

rath
Öntapadó jegyzet
if we perform n independent experiments and each experiment has success probability p, then the number of succesful experiments has BIN(n,p) distribution.  

rath
Öntapadó jegyzet
X_i is the indicator of the event that experiment i was succesful, thus S_n is the number of succesful experiments (out of n)


rath
Öntapadó jegyzet
the fraction of succesful attempts converges in probability to p as the total number n of attempts goes to infinity

rath
Öntapadó jegyzet
here comes the definition of convergence in probability

rath
Öntapadó jegyzet
if x > p then this probability goes to zero as n goes to infinity, but how fast?



rath
Öntapadó jegyzet
in words: a_n is exponentially equivalent to b_n as n goes to infinity

rath
Öntapadó jegyzet
in words: if the asymptotic exponential growth/decay rate of a_n / b_n is zero



rath
Öntapadó jegyzet
thus I(x) is a convex function of x

rath
Öntapadó jegyzet
since for all x the probability
P[ (S_n - n*p)/( n*p*(1-p) )^(1/2) < x ] donferges to Phi(x) as n goes to infinity, and if we plug x=0 then this comes out, since Phi(0)=1/2



A B

rath
Öntapadó jegyzet
here is the proof of A

rath
Öntapadó jegyzet
thus e^(a_n) and e^(b_n) grow at the same exponential rate

rath
Öntapadó jegyzet
here is the proof of B



rath
Öntapadó jegyzet
by the def of BIN(n,p) distribution

rath
Öntapadó jegyzet
we apply lemma three times, and then we can erase the upper integer parts, because it remains triple wiggly equivalent

rath
Öntapadó jegyzet
the e^(-n) term in the numerator cancelled the product of two similar terms in the denominator

rath
Öntapadó jegyzet
the n^n perm in the numerator gets cancelled by the product of the n^(nx) and n^(n(1-x)) terms in the denominator

rath
Öntapadó jegyzet
see the definition of I(x) on page 2

rath
Öntapadó jegyzet
since the exp function is the inverse function of the ln function

rath
Öntapadó jegyzet
we are done with the proof of the thing we claimed on the top of this page



rath
Öntapadó jegyzet
a sum is greater than one term of the sum

rath
Öntapadó jegyzet
we replace each term of the sum with its biggest term and we upper bound the number of terms by n

rath
Öntapadó jegyzet
by the cancellations in the ratio of the two binomial coefficients that appear in p_{k+1} if we write them out using factorials



rath
Öntapadó jegyzet
in order to anser this question, we will need this definition

rath
Öntapadó jegyzet
in words: I hat lambda

rath
Öntapadó jegyzet
since S_n = X_1 + ... + X_n


