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Abstract

Bunyakovsky conjecture is proved to be true.

1 Introduction

Bunyakovsky conjecture is as follows[Bouniakowsky(1854)]:

1. The leading coefficient is positive,

2. The polynomial is irreducible over the rationals (and integers), and

3. There is no common factor for all the infinitely many values f(1), f(2), f(3), · · · . (In partic-
ular, the coefficients of f(x) should be relatively prime. It is not necessary for the values f(n)
to be pairwise relatively prime.)

If f(x) satisfies (1)–(3), then f(n) is prime for infinitely many positive integers n.

2 Proof

As discussed in generalized prine number sequence[Yoon(2023)]:

p = (x3 + 3x2 + 2x)p′ + p′′

If Bunyakovsky conjecture is true, any polynomial that fits the statement in introduction can
be reduced into the form of generalized prime number sequence with given x varies separately.

f(x) = axn + bxn−1 + · · · z = (x3 + 3x2 + 2x)p′ + p′′ + a′xn + b′xn−1 + · · ·+ y′x+ z′

With expanding generalized prime number sequence:

p = (x3 + 3x2 + 2x)p′ + p′′

=⇒ p = k + α1M1 + α2M2 + α3M3 · · ·
(∀α ∈ P ∪ {0, 1}, k ∈ {0, 1, 3, 5}) s.t. Mx = x(x+ 1)(x+ 2)

If then, with target polynomial function being described in addition or subtraction or multi-
plication of x(x + 1)(x + 2) with other x(x + 1)(x + 2) by arbitrary x ∈ Z, then Bunyakovsky
conjecture gets true. And it is true for the equations in polynomial function that fit the con-
dition, and takes part other than that is presented invariably primes. (e.g. for upper occasion,
a′xn + b′xn−1 + · · ·+ y′x+ z′ = 0 then leaves only prime form. Note that a′, b′, · · · , y′, z′ can vary
with given formulation originated from x(x+ 1)(x+ 2).)
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e.g. x(x+ 1)(x+ 2) = x3 + 3x2 + 2x, (x− 2)(x− 1)x = x3 − 3x2 + 2x

=⇒ x(x+ 1)(x+ 2)− (x− 2)(x− 1)x = 6x2

For intuitive explanation, a′xn+b′xn−1+· · ·+y′x+z′ inside f(x) works as tank for constituting
prime numbers with algebraic form of x(x+ 1)(x+ 2). And Bunyakovsky conjecture is proved to
be true.
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