Anatomy of a Fallacy: The P = NP Mirage

Deconstructing the exponential trap hidden inside the 3-SAT to DNF-SAT reduction.
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Premise A: DNF-SAT can be solved in Polynomial Time (P).

i

Premise B: Any 3-SAT problem (which is NP-Complete)
can be converted to DNF-SAT using boolean distributive
laws.

The Claim: Therefore, 3—SAT can be solved in
Polynomial Time. P = NP.

&1 NotebookLM



The Boolean Architecture: DNF vs. CNF

DNF (Disjunctive Normal Form)

CNF (Conjunctive Normal Form)

Core Structure

OR of ANDs
(AAB) V (CAD)

AND of ORs
(AV B) A (CV D)

Only ONE clause needs to

Sat'gl"l?:”'ty be True to satisfy the entire Al Csliar;lﬁﬁtz rTeL:)SL;[s?e el
expression. Y-
Satisfiability | Solvable in Polynomial Time

Complexity

(P).

NP-Complete (for 3-SAT).
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Premise A: Solving DNF-SAT in Polynomial Time

Yes Move to next AND clause.

Select an Does it contain Expression Is

it tisfiable.
AND clause. a contradiction? Sa
il (x AND Xx) (Halt)

For n variables and m clauses, maximum time = O(n X m)

Because O(n X m) is a polynomial time bound, Premise A is mathematically sound.
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Premise B: The Distributive Bridge

(avbVv<c)A(avb)

(ana)V(bAaa)Vv((cAna)Vv(aAb)V(bADb)V (cAD)

Algebraically, 3-CNF can be perfectly converted to DNF by distributing
ANDs (A) over ORs (V). Premise B is theonecratically true.
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Reduction

DNF-SAT
()

The Rule of Reduction:
For a proof of P=NP to be valid,
the reduction process itself must

execute in Polynomial Time.

Does the distributive law cross this bridge safely?
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Exponential Blowup Tree

The Trap of
Distribution

To generate the
equivalent DNF
expression, the
algorithm must
select one of up to 3
literals from EVERY
CNF clause.

Every possible 29 940 060 060 404 400 600 044 ¢
combination must
be generated. 066 66006 06606 60660 60066 60066 0660 60660 00

3 CNF clauses = 27 branches || 2 CNF clauses = 9 branches || 1 CNF clause - 3 branches
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The Mathematical Reality

m represents the number of

clauses in the original 3-CNF
expression.
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In the worst-case scenario,
this creates a DNF expression
with 3”m AND clauses.

0(3"m) dictates an exponential growth rate in both time and space. The

conversion process 1s not polynomial. The reduction is invalid.
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A Modern Technical Textbook

The Collapsing Bridge. The logical premises are true in a vacuum, but the mechanism connecting them

carries infinite weight. An exponential conversion cannot act as a bridge to polynomial time.
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Post-Mortem of a Fallacy

Theoretical equivalence does not
equal computational equivalence.

Time and space complexities are

inescapable physical realities of
logic.

The P = NP problem cannot be solved
by simply rearranging boolean formats;
the intrinsic complexity of the
problem always persists.

P (Polynomial
Time)
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