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& brief note describing the methodology adopted for proving the Riemann
Hypothesis (RH)] by K.Eswaran

The Riemann Hypothesis is a celebrated unsolved problem which concerns the
2eta function and its zeros, The zeta function is a function of a complex variable
and is defined in terms of prime numbers, Thns. function becomes rero at all the
negative even integers (called the trivial zeros) but, more impartanthy, it also

becomes 2ero at other puinti ﬁcalled thE nnntf'wial 2eros). The famr.:nus R Emann

thc mta Fur'lﬂlﬂr't OCCur on a single straight line — the so called eritical line— of the
complex plane.

| took off from the work of LE. Littlewood [1885-1977) and showed that the RH
could be resobeed if the analytical behavior of a certain specially chosen function:

Ci2s)f Lis), of a complex variable can be determined. The study of this special
function led to a study of the asymptotic behavior of a “factorization sequence”™ of

numbers whose n™ term {is Aln) called the Liguville function) is determined by

factorizing the integer n into its prime factors and assigning Aln) a value +1 if the

number of prime factors is even, or -1 if the number is odd. it was shown by
adopting Littlewood’s technigue that RH is proved if it can be demonstrated that
the sum of this factorization sequence up to some large value N asymptotically
satisfies a certain condition that requires it to behave like the sguare-root of M.

| weas then lucky to get my next cue from a_review paper of the Nobel Laureate
and astrophysicist 5. Chandrasekhar who demaonstrated that, for a random walk
{ar a sequence of coin tosses) to obey the square root “Law”, each step (or coin
toss) should have (a) equal probability of being H or T {1 or =1) and (b}
independence or unpredictability . that is each step (or coin toss) is independent
af the previous steps | or tosses) Le. they are unpredictable. Eswaran's paper is

devaoted to proving that as »n tends to infinity, the A (n) sequence possesses

properties {a) and (b} and therefore the factorization sequence, too, must satisfy
the square root "Law"”. The proof of (a) and {b) forms the core of the paper with
alternative proofs (e.g. a proof of equal probability ) using the rules of elementary
number theory and the property of unique factorization of integers. It so turns out
that actually (a) follows from the Prime Number Theorem, a celebrated result long
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Topics in our Riemann Integral Notes pdf The topics we will cover in these Riemann Integral Notes pdf will be taken from the following list: Riemann Integration:A ADefinition of Riemann integration, Inequalities for upper and lower Darboux sums, Necessary and sufficient conditions for the Riemann integrability, Definition of Riemann integration by
Riemann sum and equivalence of the two definitions, Riemann integrability of monotone functions and continuous functions, Properties of Riemann integrable functions, Definitions of piecewise continuous and piecewise monotone functions and their Riemann integrability, intermediate value theorem for integrals, Fundamental theorems (I and II) of
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of beta and gamma functions, and their properties. Observe that FPV[a, b ] ¢AAA ¢AAA n=1¢AAARN + 1. Now, take A’A A"A AuA A"A = A’A ApuA A"A 4 . Pointwise and uniform convergence of series of functions, Theorems on the cqnt1nu1ty, derivability, and integrability of the sum function of a series of functions, Cauchy criterion, and the
Weierstrass M-test for uniform convergence. Let us take A’A AA ApA AA = A’A ApA AA . Based on this norm, we also derive some other equivalences of the Riemann integral and the p-integral. Observe that when ApA AA decreases, N ApA AA increases. If P ¢AAA ¢A2A°A Q ¢AAA , we say P is a refinement of Q ¢AAA . Hence, by Definition 5, f ¢AAA D
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