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Abstract

The concept of NP-completeness summarizes a multitude of problems that can be
transformed into each other through polynomial reduction. Its main idea is: "if we solve
one problem in polynomial time, we will solve them all." At first glance, this is promising.
But upon closer analysis, it turns out that the mechanism of reduction itself requires that
each NP-complete problem has an independent polynomial-time solution. This is because
the reduction represents a transition between initially necessary solutions for each
separate problem, and not a means to simplify the solution by finding it in only one place.
Therefore, with each new proven NP-complete problem, the necessity for a solution to
exist foritis added, if such a solution is even possible. If even one does not have a solution,
then none can. Thus, a statistical argument against P=NP is formed.

Thesis

The reduction between NP-complete problems is a transformation with polynomial
complexity from one problem to another. But both at the "input" (first problem) and at
the "output" (second problem) there are elements with non-polynomial complexity (e.g.,
exponential). That is, the reduction does not change the complexity of the problems. The
reduction itself cannot be a solution.

It can only be a solution if it itself is non-polynomial. In this case, however, the principle
of NP-completeness is violated.

In short, exponential complexity cannot be reduced to polynomial through polynomial
transformation.

Formally, let:
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where f € P is a polynomial function. This means that solving problem A can be reduced
to solving B. But if B € P, then A & P. The reduction does not provide an independent
solution.

Therefore, the reduction is useful only if B € P. Otherwise, it only transforms the
problem without reducing its complexity. For example, if the solving time of a problem is
T(n) = 2”n, and f(n) € poly(n), then the result is T(f(n)) = 2*{poly(n)} & P.

Hence, the existence of a class of NP-complete problems requires that each of them
has its own hypothetical polynomial-time solution, so that any of them can exist at all.
And the reduction would only represent a transition between these solutions.

At present, the reduction works successfully for transforming between non-polynomial
solutions. One problem solvable in exponential time can be solved through another —
again in exponential time. The transformation is polynomial.

However, this principle does not introduce facilitation (solve just one and we're done),
but statistically escalating evidence that P # NP.

If we assume that for each NP-complete problem there is an optimistically defined
probability of 99% to find a polynomial-time solution, then the requirement for such to
exist for all problems would lead to a negligible overall probability for any solution to
exist. Currently, thousands of NP-complete problems exist. Between 500 and 700 are
officially documented and recognized as such. Raising the probability 0.99 to the power
of 500 gives 0.0066. Or 0.66%. This is the overall probability for the existence of a
polynomial solution, even under extremely optimistic assumptions (0.99 per problem)
and a minimal number of proven NP-complete problems (500). The real probability is
much lower.

But most importantly, with the discovery of each new NP-complete problem, it adds
"statistical evidence" that P # NP.

If n =1000, then:
0.9971000 = 4.3 x 10~

And asn - oo:
lim_{n—=>2}0.99n =0

Thus, with each new NP-complete problem we approach a complete impossibility for
the existence of a universal polynomial solution. This leads to:



P # NP (by statistical induction)

Here we must clarify that the problems in the NP-complete class are extremely
different from each other and require entirely different types of solutions.

They encompass different types of structures and requirements. Some require
numerical solutions, others — combinatorial, others — graphs, etc. For example:

- some are based on combinatorics (SAT),
- others on numerical relations (Subset Sum),
- others on graph constructions (Hamiltonian Path).

In order for all of them to be solved polynomially simultaneously, mutually
contradictory requirements are imposed.

These problems require different types of algorithmic properties. If each problem P_i
requires a specific condition s_i for polynomial solving, and if there exist pairs s_i, s_j with
s_iNns_j=0, then there cannot be a universal property valid for all problems:

S={S1, S2, eeey Sk}, Jizjisin Sj = )

Therefore, individual polynomial solutions for each problem cannot simultaneously
exist, and the reduction requires exactly that — each problem to be equivalent to the
others in difficulty.

An example of such a contradiction was analyzed in depth in the article Invariance of
Initial Conditions in P and NP and Structural Incompatibility Between Problems with
Hypothetical "Additional Hidden Properties” Allowing Partial Solutions to Each
(Bozhilov.D).

That is, to simplify an NP-complete problem to a polynomial solution requires
hypothetical qualities that are not the same for another NP-complete problem. And the
qualities can contradict each other.

Which makes it impossible to have simultaneous individual polynomial solutions for
each. And these are mandatory and follow from the proven polynomial reduction
between the problems.



Conclusion

Of course, mathematics does not accept statistical arguments as definitive ones. One
might ask whether the choice is either there is proof (100%) or not (0%). And intermediate
levels such as 99% or multiplication of probabilities, do not exist.

But the meaning of this article is to point out that the increase in the number of
documented NP-complete problems makes proving P = NP increasingly difficult. For a
single polynomial solution to exist, such must exist everywhere —and in diverse problems.
And the probability for such to exist is inversely proportional to the number of problems.

In theory, it has been proven that an infinite number of NP-complete problems can
exist.

When using a statistical approach, this may be considered complete proof, insofar as
raising an arbitrary probability to a power tending to infinity yields an overall probability
tending to zero.

That is, if we proceed from such logic, then P # NP.
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