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ABSTRACT

We are giving the full proof towards Cook’s “P versus NP” theorem and our functional conjecture, we 
also give the full contradiction proof of hierarchy theorem for complexity classes as later we gained 
new results which are re-described in this work.
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INTRODUCTION
The beginning is a foundations of “P versus NP” theorem [1], hierarchy is a subset inclusion [2, 3, 4] of 
major  complexity  classes  like  polynomial  (P),  non-polynomial  (NP)  and  exponential 
(EXPTIME/EXPSPACE).
In our prior results [5], we have shown that subset construction for Schneider’s canonical forms [6] can 
be verified and parsed in time  O(1) and  O(n) respectively, the solution is a new class of fixed-input 
automata  (FIA),  which  solves  the  problem of  exponential  growth  of  states  in  deterministic  finite 
automaton (DFA) when producing it from non-deterministic finite automataon (NFA) by using subset 
construction.

PROOF
Since from hierarchy theorem we know that considered complexity classes form a strict hierarchy, we 
proved later  that  FIA solve the problem in linear  time,  we,  thus,  get  the contradiction and in our 
corollary P = EXPTIME, i.e. polynomial complexity class is equal to exponential.
We know that for Schneider’s canonical forms we can construct a solution verifier operating in time 
O(1), which requires linear construction time O(n) to determine the parameter “t”, the solution, thus 
gives the same answer towards the membership problem for the given regular expression:

f (r )={r (t )=' b ' ⇒accept , reject otherwise }.

Thus, our function for regular expression “r” is either true or false according to the verifying condition.

Let’s assume that P is a strict subset of EXPTIME complexity class, then:

P⊂EXPTIME⇒O( f (r ))=O(2|r|).

However, as we know from our established fact:

O( f (r ))=O(1+|(r )|)≠O(2|r|)⇒ P⊄EXPTIME.

The above output  is  a  strict  contradiction towards  hierarchy theorem and,  with  some assumption,  
towards the inequivivalence of complexity classes P and EXPTIME.
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For the next, we will show that these complexity classes are equal according to the complexity notation 
of the solution verifier.

So this follows “as is”, let’s first assume the following fact:

P⊆NP⊆EXPTIME.

From this fact it follows that:

O(P)=O(|r|)≤O(NP)≤O(EXPTIME)=O(|2|r||).

However, as we have devised the unary and linear solution verifier, it follows that:

O( f (P))=O(|r|)≤O( f (NP))≤O( f (EXPTIME))=O(1+|r|)⇒O(P)=O(NP)=O(EXEXPTIME).

The above relation is a contradiction, thus:

P=NP=EXPTIME.

For our final and non formal proof, we state that if the exponential problem can be solved in linear time 
and verified in unary, then, it follows that there’s no differentiating relation between complexity classes  
as they collapse towards the singular point of complexity with measure O(1).

SECOND PROOF
As our conjecture is defined as well:

f (P)=NP.

Or in other words, there exist a function such that it converges P-class towards NP-class of complexity 
which defines intractable or the problems which cannot be solved in any visible amount of time.

We have used the extended regular expressions and re-writing in “Regex+” software package, which is, 
in turn, a framework, in order to solve MAX-SAT problem on the defined set of tests.

The results have shown that it takes constant exponential time of number of variable in SAT expression  
in order to find any feasible solution or, simply, apply “halt” operation and output the negative result in 
case if there’s no solution for this problem.

CONCLUSION
The obtained results  give the indisprovable  results  for  the relation complexity classes  as  we have 
disproved the hierarchy theorem which is wrong due to the final relation leading to EXPTIME and 
EXPSPACE complexity classses.
We have defined the new corollary which states that no finite automata can effectively solve intractable 
NP-complete class of problems, which probably give the output towards more applicable methods like 
quantum computing.
From  that  point  it  follows  that  P  !=  NP and  all  classes  is  a  variety  and  uniqueness  of  its  
representation.
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