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1. Introduction

Syntax has long been believed to be the heartbeat of Homo Sapiens. Some
(Berwick and Chomsky, 2015) even claim that syntax, and in particular Merge, is
the prerequisite of becoming human, differentiating us from the upright man, Homo
Erectus, from the Pleistocene. Berwick and Chomsky (2015) also argue that our
mathematical and physical understanding originates from the linguistic evolution of
Merge. However, in Matrix Syntax (MS), we witness the existence of First and
Elsewhere Merge. In the physics and mathematics jargon, First Merge is equivalent
to Matrix Multiplication and Elsewhere Merge equals Tensor Product
(Tensorization). In the present work, we assume the minimalist approach with strong
MS concerns and investigate the quantum superposition of syntactic chains resulting
in the two newly-introduced operations of General and Special Merge. We argue
that the evolution of the cognitive capacity of Tensorization (Elsewhere Merge),
alongside Matrix Multiplication (First Merge) made us human. We then compare the

physical, mathematical and biological advantages of the aforementioned view with
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the (in)famous hypothesis of all you need is Merge. Consequently, we posit that
human language faculty did not have a communicative reason to evolve and its
biophysical nature has always been to gratify the conditions triggered by First and

Elsewhere Merge.

2. Materials and Methods

MS argues that “chains are best described as sums of vectors in some
Hilbert space with a tensor product structure and thus act very much like
superposition does in quantum mechanics”. In this sense, chains are the analogue of
“Schrodinger’s cat” in quantum physics.

MERGE appears to decide what it wants, siggesting the need for a meta-
operation intelligent enough to make the decision. We refer to that operation as
General Merge. This entails, at least from a physics perspective, that there also has
to be another operation responsibe for “updating” the system based on what General
Merge generates. We call that operation as Special Merge. In MS, Special Merge
operates on Hilbert spaces, so what it does is transforming a HS to HS’. At this
point, we can reduce axioms 3 and 4 to General Merge as it controls multiplication
and tensor product:

General Merge:

HS=[{A{B,C}}, D, E]

Let X be {A, {B,C}} iff Y=d and every Xn = {E}

HS’=[{D.{A{B.C}}} E]

If o merges to B to form a unique head complement K, apply First Merge=
First Merge of a with B entails multiplying a by B, otherwise apply Matrix Tensor
Product to Merge elsewhere.

Now with special Merge:

The group G8' = {#I, +Z, +C1, +C2} is abelian because all matrices are
diagonal and therefore, they mutually commute:

HS: [{A, {B,C}}, D, E]

Let X be {A, {B,C}} iff Y = C and every Xn ={D, C}

Special Merge elements in the derivation and update the space:

HS'=[{C.{A{B.C}}}, D, E]

1. G8, is in fact the linguistic version of a qubit.
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For every SO generated, apply SMC! and NTC? rendering the outcome

visible but not accessible.

3. Results and Discussion
A physicist-friendly equation in Dirac notation for chains can be described

as follows (MOU In Progress):

However, perhaps what might be more familiar to linguists is the

following:

[Chain]= [c@K]+[0®A] =a[K+A]

Considering the above formulae, it can be said that “in a valid chain, a
specifier is at two different positions”. In this example, |&> acts as the specifier of
|K’> and

the elements that are being “specified”, amounting to (|K’>+|/\’>). In the physics

/\’>  simultaneously. In the MS model, this is achieved through summing

jargon, one would say that a linguistic chain is a superposition of two different
states, both of which are specified by the same linguistic specifier.

Now, regarding the evolution of the language faculty, many (Berwick and
Chomsky 2015; Chomsky et al. 2019; Chomsky 2021b; Barzegar 2018, 2021, 2023;
Barzegar and Dabir-Moghaddam forthcoming) have posited that its emergence did
not have a communicative origin. We agree with that position in this work and
suppose that it is in line with our reasoning®. We think there is substantial evidence
to believe that General Merge appeared first in the evolutionary timeline and within
GM, it seems that First Merge may have been the primary operation to evolve. The

idea is that the system found a way to compress information and dimensionality,

1. Shortest Move Corollary

2. No Tampering Condition

3. For detailed analysis of this subject in both Persian and English data, please see Barzegar’s “The
Biological Foundations of Syntax” (2018), MS thesis, Allameh Tabataba’l University Publications.
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whether by mutation or other evolutionary mechanisms. It is plausible to think that
at first, there was only First Merge, evolved by a game-changing mutation as
suggested by Berwick and Chomsky (2015). However, they only consider the
evolution of one single operation: MERGE. On the contrary, we believe that First
Merge appeared first, enabling man to project items from the lexicon. Therefore,
General Merge shows up first and immediately after that, for what can be rendered
as “updating” mechanisms, Special Merge appeared in the system. Such a system
demonstrates that one does not need communicative reasons for the evolution of
language, even if one departs from Chomsky’s infamous all-you-need-is-Merge
theorem. We agree with Barzegar and Dabir-Moghaddam (forthcoming) that the
evolution of the language faculty had cognitive advantages and has always been a

powerful engine for a human-level thought system.

4. Conclusion

In summary, there seems to be practically and technically no single
operation within the aforementioned forms of Merge whose mathematical
foundations have not already discussed and established in our preferred General and
Special Merge. We also argued for a thought-generating system rather than a
communicative one, whose internal structure seems to perfectly satisfy the
conditions triggered by General and Special Merge, otherwise known as Matrix

Multiplication and Tensorization in the mind.

Keywords: matrix syntax, quantum superposition, general and special merge,

evolution
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