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ABSTRACT
In this short paper we give the final resolution of “P versus NP” theorem according to our previous
results obtained in the field of automaton implementation for extended regular expressions and
generally intersection operator.

Keywords: P versus NP, proof, P = NP.

INTRODUCTION
The statement was given before by Stephen Cook [1] in his seminal work, where there’s a clear
definition of oracle with ‘certificate’ and the problem solution itself defined as an automaton.
Prior to this ‘milestone work’, we have worked on narratives of experimental proof and showed that the
equivalence function exists [2], this is, however, not a definitive answer with the full composition of
the problem according to oracle and problem languages.
Before we have shown that intersection of languages can be simulated on finite automaton with the
‘witness state’ [3-5].

STATEMENT
Let’s define the language proposed by our solution as Lsouion(A), Where A is the alphabet and also let’s
define the language recognized by set of oracles as Loracie(A) over the same alphabet.
We are to show that P equals NP and, thus, the problem can be solved and verified in any polynomial
time.

PROOF
Let’s assume that P not equals NP and thus, we have:
t{L

A)>t{L,..(A).

solution ( oracle (

For our proof let’s assume that states in our solution automaton with oracles are final states as they are
actually accepting any existing problem solution.
As we know the only condition in order for the arbitrary word w to be a solution is defined as:

weL

(A)AweL,, ..(A).

solution oracle

From the above it follows that:

w E[Lsolution (A) N Loracle ( A)]
Let’s construct the modified state automaton for the intersection of the languages above as it was first
stated in [3-5] — this algorithm shows that we have the least number of operations in order to compute
by our algorithm:
o(1)
t(w>:fpoly[NFAAhofCorasick{Lsolution(A)}’NFA[L (A)}]:|W| .

oracle


mailto:mirzakhmets@icloud.com

From the above it follows that the time for solving the co-existence of certificate path and path
followed by solution branch in our automaton construction is polynomial, thus the languages can be
found on both paths of our branching, since our automaton is finite along the sought path.

This is proved by the fact that automaton for solution language is finite by definition and the automaton
for oracle can be as large as the whole set of certificates amortized by the Aho-Corasick tree which can
efficiently encode large data and has the complexity of O(]A|¥"™V) - it’s also bounded by the
polynomial.

Since NFAano-corasick Can give the paths for each of the language of arbitrary length, it will give the fixed
polynomial number of steps along the path of the oracle word.

For more proof, we will consider 3-SAT or even MAX-SAT problem as it can be converted into our
modified non-deterministic automaton with extended operator like intersection according to proposed
logic with the size O(n*k), where n is the number of variables and k is the number of constraints —
literally for each of the logical clause we construct ‘n-length’ expression with binary alphabet,
replacing each of the operand in this clause with “0” or “1” according to its form which can be negated,
thus giving zero value, rather than one, after each of these steps, we get the final expression which is
the intersection of each of the expressions corresponding to each of the clause and its definition.

Thus, we can easily simulate by our extended membership problem algorithm [3-5] and show that the
solution exists as well as verify it.

Thus it follows that complexity classes are equal on case of any regular language Lsouion(A) or any SAT
problem:

P=NP.

DISCUSSION
Generally speaking, we have already shown the thesis on whether any non-deterministic finite
automaton can be as functional as any deterministic one — since we have a strong proof of the linear
complexity of our algorithm on non-deterministic automaton [5], it follows that it’s as performing as on
deterministic automaton [3, 4].
The above proof could be possible when even simulating automaton, however, we apply the
intersection as we have in general the set of certifying states which is polynomial as it was stated in the
original theorem [1].
In contrast, our proof could be seen improper if there would be so-called product constructions for the
set operators on finite automatons describing any language, whereas our intersection algorithm on these
automatons propose the best possible solution within the time frame as we go through the whole
simulation on both branches of construction. More generally, our method can be seen as product
construction, however, there is the solution with fewer states on the automaton describing solution
language.

Thus, in this paper, we have shown that extended finite automaton can easily simulate any of the SAT-
language Lsar(A) over alphabet A as well as get the certifying state within any of the member of
accepting states.

CONCLUSION
We have shown the proof the equivalence of general complexity classes by our finite automaton
construction for intersection operator and the way of its simulation which is to be linear. For better
understanding of our methodology, it’s recommended to read our algorithm in the reference articles,
which is omitted here as it was outlined many times before with the general aim of implementation of



effective solutions on finite automaton with extended operators like intersection, subtraction and
complement.

At first glance, we used Aho-Corasick trees for efficient computation, however, on account of SAT
problem type we can get the automaton with extensions, which were seen before in our continuous
series of articles, which are not limited to the presented in reference list.
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