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Abstract

P vs NP problem turns out to be P=NP with an extended context of Continuum Hypothesis
and Category Theory.

1 Introduction

P vs NP problem is a long disputed problem of the computational science.[1][2] And I will show that
it’s P=NP in an extended context of Continuum Hypothesis and Category Theory.[3][4]

2 Continuum Hypothesis

The continuum hypothesis is a concentration representation between the following infinitives.[3]

2N = Nn-{-l

Here, when n=0, a transformation occurs between the countable and uncountable infinity. In-
terpreter is for running programs based on specific source code. It’s a concept that contrasts with
compilers, but in fact, compilers are essentially more detailed interpreters that optimizes the source
code in a minimal way.[5]

Interpreter runs the source code by the following procedure.

1. Interpreter creates the given source code first into a logical binary tree structure.

2. Interpreter cycles the binary tree structure contents in order to derive the execution result.

In a sense that every algorithm could be written in form of binary tree, every kind of binary tree
could result in form of uncountable infinity. 6]

3 Category Theory

Next, it can be extended to the Continuum Hypothesis based on Category Theory[7]. As discussed
earlier, the countable infinity is a binary tree corresponding to the binary code structure of the inter-
preter. And as a consequent, the interpreter’s execution of a binary tree is a result of logical values.
At this point, intuition through logic circuits can be derived: there are infinite uncountable number of
logic circuits for the same outcomes with the same incomes, but there could be only one (or at least,
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countable) shortest optimized logical structure exists. (It’s because all logical circuit structures could
be reduced with two elements: NAND or NOR.[8])

In Category VC,

3(-) =TRUE = NAND(-)=NAND(TRUE) = FALSE

() =FALSE= NAND(-)=NAND(FALSE)=TRUE
such that if NAND( -)=-(-)= (Evident Proposition) = TRUE

1. All logical circuit structures can be reduced into two elements: NAND or NOR in classical
computing. And they can be transformed into CNOT in quantum computing.[9] As a result,
all logical circuit structures can be abbreviated to the shortest optimized single(or at least,
countable) structure.

2. Additionally, despite the existence of the most optimized logical circuit structure, it is impossible
to know the execution result value before execution. This is associated with Halting Problem.[10]
One of the main arguments for Halting Problem is, “It’s impossible to determine which Turing
machine accepts what is self-evident or not.”

To be more intuitive, the logical expression extended from “countable infinity” to “uncountable
infinity” can be abbreviated to the most optimized structure in forms of NAND and NOR, and the
optimizations to be revealed in classical computing are still remaining in questions. And in reality,
the optimized structure in quantum computing in forms of CNOT can be evaluated by a quantum
computer in polynomial running time. As a result, P vs NP problem turns out to be P=NP in
quantum computing but remains questions of optimization in classical computing.
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