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Then the density is the limit as n — oo:
lingoln/QJ/n =1/2.
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As n — o, we have 7(n)/n — 0.

Theorem (Prime number theorem)

Asn — o, we have m(n) — n/In(n). In other words,
m(n)
11m .
n—cw n/ln(n)

(Proof in Analytic Number Theory, using complex analysis.)
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Goldbach’s Conjecture: Every even n > 4 is a sum of two primes.
Proven: Every (sufficiently large) odd n is a sum of three primes.

Twin Primes Conjecture: There are infinitely many prime numbers
p such that p + 2 is also prime.

Proven: There are infinitely many prime numbers p such that p + 2
is either prime or the product of 2 primes.

Conjecture: There are infinitely many prime numbers of the form
N? +1, with N € Z.
Proven: There are infinitely many (even) N such that N2 + 1 is
either prime or the product of two primes.
Let
T(n) = #{ primes p < n such that p + 2 is also prime },
S(z) = #{primes p < n such that p = N2 + 1 for some N € Z}

Conjecture: Both
T(n) S5(n)
o (In(n)? R U nn) vn/In(n)

n—ao0 n/

exist and are positive.






