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1 Introduction
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Step 3: Solve for the Analogies and Derive Their Meanings

We'll solve for each analogy A; ; systematically.

1. Analogies Involving Symbolic Analogic (B1)

A2 (Symbolic Analogic with Lateral Algebraic Expressions)

- **Conceptual Meaning:** - Simplifying symbolic expressions using lateral algebraic transformations.
- **Mechanical Meaning:** - Transformation: Tg_,,4

Ay.3 (Symbolic Analogic with Calculus of Infinity Tensors)

- **Conceptual Meaning:** - Simplifying symbolic expressions for tensor calculus.

- **Mechanical Meaning:** - Transformation: Tg_,cjr

A1 4 (Symbolic Analogic with Perturbations in Waves)

- **Conceptual Meaning:** - Simplifying symbolic expressions for wave perturbations.
- **Mechanical Meaning:** - Transformation: Tg_, pwcs

A5 (Symbolic Analogic with Algorithmic Formation of Symbols)

- **Conceptual Meaning:** - Converting symbolic expressions using algorithms.

- **Mechanical Meaning:** - Transformation: Tg_,srs

2. Analogies Involving Lateral Algebraic Expressions (Bs)

As 1 (Lateral Algebraic Expressions with Symbolic Analogic)

- **Conceptual Meaning:** - Using symbolic analogic reasoning to simplify lateral expressions.
- **Mechanical Meaning:** - Transformation: T 4_,g

Ay 3 (Lateral Algebraic Expressions with Calculus of Infinity Tensors)

- **Conceptual Meaning:** - Transforming algebraic expressions for tensor calculus.

- **Mechanical Meaning:** - Transformation: Tpa_.crr

Az 4 (Lateral Algebraic Expressions with Perturbations in Waves)

- **Conceptual Meaning:** - Transforming algebraic expressions for wave perturbations.
- **Mechanical Meaning:** - Transformation: T;A_.pwcs

Ay 5 (Lateral Algebraic Expressions with Algorithmic Formation of Symbols)

- **Conceptual Meaning:** - Converting algebraic expressions via algorithms.

- **Mechanical Meaning:** - Transformation: Ty ars

3. Analogies Involving Calculus of Infinity Tensors (Bj)

As 1 (Calculus of Infinity Tensors with Symbolic Analogic)

- **Conceptual Meaning:** - Applying symbolic reasoning to tensor calculus.

- *¥*Mechanical Meaning:** - Transformation: Tcrr g

Az 2 (Calculus of Infinity Tensors with Lateral Algebraic Expressions)

- **Conceptual Meaning:** - Using algebraic methods in tensor calculus.



- **Mechanical Meaning:** - Transformation: Tcrr_sra

As 4 (Calculus of Infinity Tensors with Perturbations in Waves)

- **Conceptual Meaning:** - Integrating tensor calculus with wave perturbations.

- *¥*Mechanical Meaning:** - Transformation: Tcrr_pwcs

Az 5 (Calculus of Infinity Tensors with Algorithmic Formation of Symbols)

- **Conceptual Meaning:** - Converting tensor calculus expressions algorithmically.

- **Mechanical Meaning:** - Transformation: Tcrr_sars

4. Analogies Involving Perturbations in Waves (By)

Ay 1 (Perturbations in Waves with Symbolic Analogic)

- **Conceptual Meaning:** - Applying symbolic logic to wave equations.

- **Mechanical Meaning:** - Transformation: T pycs_s

Ay o (Perturbations in Waves with Lateral Algebraic Expressions)

- **Conceptual Meaning:** - Using algebraic transformations in wave perturbations.

- **Mechanical Meaning:** - Transformation: T pywcs_ra

Ay 3 (Perturbations in Waves with Calculus of Infinity Tensors)

- **Conceptual Meaning:** - Integrating perturbation theory with tensor calculus.

- *¥*Mechanical Meaning:** - Transformation: T pwcs_ciT

Ay 5 (Perturbations in Waves with Algorithmic Formation of Symbols)

- **Conceptual Meaning:** - Transforming wave perturbations via algorithms.

- *¥*Mechanical Meaning:** - Transformation: Tpwcs_ars

5. Analogies Involving Algorithmic Formation of Symbols (Bs)

As 1 (Algorithmic Formation with Symbolic Analogic)

- **Conceptual Meaning:** - Encoding symbolic expressions algorithmically.

- **Mechanical Meaning:** - Transformation: T gsps_.s

As 2 (Algorithmic Formation with Lateral Algebraic Expressions)

- **Conceptual Meaning:** - Algorithmically transforming algebraic expressions.

- **Mechanical Meaning:** - Transformation: T ars_ 14

As 3 (Algorithmic Formation with Calculus of Infinity Tensors)

- **Conceptual Meaning:** - Converting tensor calculus expressions using algorithms.

- **Mechanical Meaning:** - Transformation: T gsrs_crT

As 4 (Algorithmic Formation with Perturbations in Waves)

- **Conceptual Meaning:** - Encoding wave perturbations via algorithms.

- **Mechanical Meaning:** - Transformation: T srs_.pwcs

As 5 (Algorithmic Formation with Multiple Symbolic Systems)

- **Conceptual Meaning:** - Transcoding between symbolic systems via algorithms.

- ¥*Mechanical Meaning:** - Transformation: T Aps_.ars

Conclusion

We have now mapped the set of analogies A; ; to conceptual and mechanical meanings. This allows us to
recognize how the Group Algebraic System G decomposes into five smaller subsystems, each of which relate
to well-known symbolic systems. Furthermore, by recognizing the algorithmic transformations between these
subsystems, we can apply each representing a single component of the Group Algebraic System G, or model
how algorithms are used in mathematics, by mapping its meaning onto the corresponding transformation
steps between the subsystems. Thus, we have transformed a Group Algebraic System G into five simpler
subsystems (namely, symbolic analogic, lateral algebraic, calculus of infinity tensors, perturbations in waves,
and algorithmic formation of symbols), each of which may also be represented algorithmically. This mapping
process serves as a the basis for studying the algebraic machinery used in mathematics and logic to manipulate
symbols, such as the classical logical systems or algebraic systems, using algorithms.

Branch Definitions

1. **Symbolic Analogic (SA)** 2. **Lateral Algebraic Expressions (LAE)** 3. **Calculus of Infinity
Tensors (CIT)** 4. **Perturbations in Waves of Calculus Structures (PWCS)** 5. **Algorithmic Formation
of Symbols (AFS)**

Notations for Analogies (Transforms)

We use T; ; to denote the transformation from branch B; to branch B;. These transformations capture
the mathematical and logical similarity or the transition process from one branch to another.



Complete Analogy Matrix A
The complete analogy matrix for the computation across logical vectors is defined as follows:

1 Tio Ti3 Tia Tis
To1 2 Tz Toy Tos
A=|Tz; T332 3 Tsq T35
Ty Tyo Tuz 4 Tys

Ts1 Ts2 Tss Tsa 5

Interpretation of Entries in the Matrix

Each entry T; ; in the matrix represents a specific transformation from branch B; to branch B;. Here’s
what each entry might signify in a broader mathematical and logical context:

- T4 2 : Transformation from Symbolic Analogic (SA) to Lateral Algebraic Expressions (LAE) - Example:
Simplifying symbolic expressions using algebraic methods.

- T1,3 : Transformation from Symbolic Analogic (SA) to Calculus of Infinity Tensors (CIT) - Example:
Converting symbolic manipulations into tensor calculus forms.

- Ty 4 : Transformation from Symbolic Analogic (SA) to Perturbations in Waves of Calculus Structures
(PWCS) - Example: Interpreting symbolic wave patterns using perturbation techniques.

- T15 : Transformation from Symbolic Analogic (SA) to Algorithmic Formation of Symbols (AFS) -
Example: Representing symbolic transformations algorithmically.

- T3, : Transformation from Lateral Algebraic Expressions (LAE) to Symbolic Analogic (SA) - Example:
Expressing algebraic simplifications in a symbolic format.

- Ty,3 : Transformation from Lateral Algebraic Expressions (LAE) to Calculus of Infinity Tensors (CIT)
- Example: Representing algebraic operations using tensor calculus notation.

- Ty 4 : Transformation from Lateral Algebraic Expressions (LAE) to Perturbations in Waves of Calculus
Structures (PWCS) - Example: Using algebra to study wave perturbations.

- T35 : Transformation from Lateral Algebraic Expressions (LAE) to Algorithmic Formation of Symbols
(AFS) - Example: Implementing algebraic transformations algorithmically.

- T3 : Transformation from Calculus of Infinity Tensors (CIT) to Symbolic Analogic (SA) - Example:
Interpreting tensor calculus results symbolically.

- T3 : Transformation from Calculus of Infinity Tensors (CIT) to Lateral Algebraic Expressions (LAE)
- Example: Converting tensor operations into algebraic expressions.

- T34 : Transformation from Calculus of Infinity Tensors (CIT) to Perturbations in Waves of Calculus
Structures (PWCS) - Example: Applying tensor calculus to wave and perturbation problems.

- T35 : Transformation from Calculus of Infinity Tensors (CIT) to Algorithmic Formation of Symbols
(AFS) - Example: Using tensor calculus in algorithmic and symbolic formulations.

- T4,1 : Transformation from Perturbations in Waves of Calculus Structures (PWCS) to Symbolic Ana-
logic (SA) - Example: Interpreting perturbative wave analysis symbolically.

- T4 2 : Transformation from Perturbations in Waves of Calculus Structures (PWCS) to Lateral Algebraic
Expressions (LAE) - Example: Using algebraic expressions to simplify wave perturbations.

- T43 : Transformation from Perturbations in Waves of Calculus Structures (PWCS) to Calculus of
Infinity Tensors (CIT) - Example: Representing wave perturbations using tensors.

- Ty5 : Transformation from Perturbations in Waves of Calculus Structures (PWCS) to Algorithmic
Formation of Symbols (AFS) - Example: Formulating wave perturbations using algorithmic methods.

- T51 : Transformation from Algorithmic Formation of Symbols (AFS) to Symbolic Analogic (SA) -
Example: Using algorithmically formed symbols in symbolic reasoning.

- T5 2 : Transformation from Algorithmic Formation of Symbols (AFS) to Lateral Algebraic Expressions
(LAE) - Example: Implementing symbolic algorithms in algebraic transformations.

- T5,3 : Transformation from Algorithmic Formation of Symbols (AFS) to Calculus of Infinity Tensors
(CIT) - Example: Encapsulating algorithmic processes in tensor calculus.

- T5,4 : Transformation from Algorithmic Formation of Symbols (AFS) to Perturbations in Waves of
Calculus Structures (PWCS)

Sure. Before I proceed with applying the logical analogies to your set of equations, let me recapitulate
the transformations and associations involved in the analogies to ensure we’re using them correctly.



Given: - Intersection — fo(z1) = fo(z2) - ho(z1) — < fo(z1) + fo(x2) - Union —  fo(z1) = fo(z2) +
ho(z2) = < fo(x1)+fo(22) - Equilibrium — fo(z1) = fo(x2)—ho(z2) — - CancellationofVariables — fo(z1) =
go(x1)/ho(z1) = < fo(z1) + fo(x1) - ... ete.

And your systems are defined:

Ar - [AT EBBT] tanh Cr
87- _ [Sr o Cr] tanh ooc

tanh

At — [At @ Bt] —_— Ct
tanh

St — [St @Ct] e 9t

with additional definitions,

A = Too
At:Foo
S, =(00 X Too); St = (07 X Oo0)

B, = (0 x 7x)"; By = (80 x Tx)" .

To proceed with the application of the table of logic arithmetic mappings:

1. Intersection Mapping - The Intersection mapping suggests that the product of functions hg(z1) —
results in a sum of two functions. - In our expressions, we have intersections implied in the formula:
(00 X Too) N (0T X )

Initially:

{{00 X Too) N (0T X O50)} — 31

Applying Intersection mapping;:
{(00 X 7oo) - (O X O0)} = = (00 X Top) + (OF X 00

Expressing within context:
(00 x Too) + (0T X O)) — F1

2. Union Mapping - The Union suggests that the sum (addition) of indexed terms. - Expressing the
second part with union implication from A, & B,.:

Ar = [Ar ® B,] = < Ay + By — < Tog + (0F X 7o)

So, continuing the analogy:

{{(00 x 7o) + (0F x 05))} = 1

will eventually map to:

{Sr @ Br}Union — {Sr + BT}Sum induced from Union

Conclusion Combining these mappings within the constraints/parameters:

[S + By] = [{00 X Foo + OF X 05)]

Thus based on these analogies:

Ar N [Ar + Br] Union&Intersection Suminduced |:foo + (8f « Foo)T] _ Cr
These mappings resulted directly followed by summation:
[(08 X Too) + (0T X O0)] , whichnowcanbesetto = 1.

I hope this clear mapping helps you verify or follow through with implied summations and logical inter-
sectional rules in sweeping net definitions between logical datasets or nodes.



2 The Analogy Matrix A

We define the following branches:

Symbolic Analogic (SA)
e Lateral Algebraic Expressions (LAE)

Calculus of Infinity Tensors (CIT)

Perturbations in Waves of Calculus Structures (PWCS)

Algorithmic Formation of Symbols (AFS)

The transformation matrix A is formulated as follows:

1 T2 Tisz Tia Tis
Toy 2 Ta3z Ty Top
A=|Ts; Tzp 3 Tss4 Tzps
Ty1 Ta2 Taz 4 Tys

Ts1 Ts2 Tss Tsa 5

Detailed Transformations
Symbolic Analogic (SA) Transformations

Yy eN,P(y) = Qy)\ _ Vy €N, P(y) ® Q(y)
T ( A ) - A

T (PRI =5 [ (P Q) i

9Q(y)
dy . dy )

T, (V?J € N,Pg) - Q(y)) N (ap(y)

(Vy €N, P(y) = Qy)
A

Lateral Algebraic Expressions (LAE) Transformations

’

Ty ) = Algorithm (Vy € N, P(y) — Q(v))

T (13Y) v (@) =2 = J) =2)

Dy . >
T273< A >_§/ﬂ(x@y)d9

ra(152)-5(%52)

Tsy5 (x i y) = Algorithm (z @ y)

Calculus of Infinity Tensors (CIT) Transformations

T3 (/ﬂ Ejde> =Vz, fix(2) = (2 €R)

Ty < /ﬂ Tijkdﬂ) — F(Ty) ® 9(Tige)

T34 (/ Tiy‘kdﬂ) =A <6Tijk>
Q Oz;




T3,5 (/ T’”de> = Algorlthm (/ T”]CdQ)
Q Q

Perturbations in Waves of Calculus Structures (PWCS) Transformations
Ty, (Ad(x)) =z, (f(Ad(x)) = 2)
Ty2 (Ad(x)) = Ag(x) B Ay (x)
Ty3 (Ap(x / Ag(x

Ty 5 (Ap(x)) = Algorithm (Ad(x))
Algorithmic Formation of Symbols (AFS) Transformations

T5 1 (Algorithm(x)) = Vz, f(Algorithm(z)) = (2 € R)

T5 2 (Algorithm(z)) = Algorithm(x) & Algorithm(y)

Ts 5 (Algorithm(z / Algorithm(T5;1)dQ
Al I§

Ts 4 (Algorithm(z)) = A (5gor81tlm($v)>
xXr

Conclusion The comprehensive analogy matrix A provides a robust framework for transforming logical
vectors across different mathematical branches. It ensures clarity and consistency, facilitating a cohesive
understanding of complex mathematical and logical concepts.

3 Example: Transformation of Initial Logic Vector

A ’ A ’ A
Transformed Logic Vector for Branch 2 (LAE):

L. — Vy e N,P(y)®Q(y) 3z e N,R(z)® S(z) Vze N, T(2) ® U(2)
2< A ’ A ’ A >

L — (Vy eN,P(y) = Q(y) Jx e NJR(x)AS(z) V2e N, T(2)V U(z))

Transformed Logic Vector for Branch 3 (CIT):

L3_<Z/ y) AQly dQZ/ r) A S(x dQZ/ dQ)
Transformed Logic Vector for Branch 4 (PWCS):

o (s (50 20) (25225 (152, )

Transformed Logic Vector for Branch 5 (AFS):

L5 = (Algorithm (Vy € N, P(y) — Q(y)),

Algorithm (3z € N, R(z) A S(x)) , Algorithm (Vz € N, T'(2) V U(z))

Given the systems:
tanh

A, — [A e B ] — C,
S - [S ® C ] tanh aoc
At — [At D Bt] tanh Ct

[St @Ct] tanh et



And additional definitions:

From the transformations, we know:
Ay [A, @ By] = T — [;foo + (91 x FOO)T}
In branch transformations:

s (29

)%fLA(P)QeBR

First, let’s derive C,. and Cy:
C, = tanh (foo + (97 x FOO)T)

Cy = tanh (FOO + (90 x foo)T)
Given these expressions for C;. and C}, we now analyze the next equations in the system:

S, =[S @ 0] 2

tanh

St — [St D Of} — Gt
Expressing S, and S;:

S, = (00 X Tso)
St = <8F>< 900>
We can substitute C,. and C; into these equations:
For S,:
(90 x 7o) — <(ae X ) @ tanh (foo + (97 x FOO)T)> N

For S;:
(OF X o) — <(8F>< f0) ® tanh (Foo + (90 x foo)T)> 0,

To solve for A, we need to capture the essence of the transformation rules and system constraints.

Assessing:
Vy e N, P(y) — oP 0
1. (% (y) = QW) _ 5 (2PW) , 9Qy)
A dy dy

Translating within: The overall meaning of solving these systems in context to A, the multiplicative scalar
governing the perturbation influence, is a function hallmark-induced.

We isolate: Deriving Perturbative A

Numerically and algebraically summarizing transformations: Given:

(r(0) @x)
A ("G,

)

= Ju® 0z induced) = (increase k A hImperative)

Thus, A concludes perturbative real-space functional scalar:

1

8= oh)

Examining harmonic equations: A € [0,00] C RT



let us consider a real-space field h(Z), where & € R™ is an n-dimensional space and h(Z) is a scalar
function defined on that space.

To model perturbations in the real-space function, we can introduce a small change Ah in the field, where
A is a perturbing operator. This operator represents the small variations or fluctuations in the real-space
function due to some external factors.

The perturbed function can then be written as:

hpcrturbcd (f) - h(f) + Ah(f)
We can expand this perturbed function in a Taylor series around some point Z; in the real space as:
" S S Lo ., . SN (= =
hperturbed(x) = h(l’o) + (Vh(l'o))T . (:L' — 1‘0) + 5(,@ — LL’O)T . ']—[(;L'O) . (:17 — 56'0) + ..

where H is the Hessian matrix of second partial derivatives of the function h and Vh is the gradient vector.
We can neglect the terms beyond the quadratic for small perturbations, and write:

hperturbed(#) = (o) + (Vh(&0))" - (F = To) + 5 (& — To)" - AH(To) - (7 — Fo)

where AH is the perturbation in the Hessian matrix.
Now, we can define a real-space functional scalar Fperturbed () that represents the change in the real-space
function h due to the perturbation:

]:perturbed(f) = hperturbed(-'f) - h(f) = (Vh(fO))T . (f_ 50) +

We can further define the perturbing operator A as:

1

2= Fhiz)

- Vh(io)"

where Oh(Z) = (Vh(Z,))" is the gradient of the function at the point .

This operator defines a perturbative real-space functional scalar that can measure the changes in the
real-space function. It is a linear operator that maps the real-space field i to a new perturbed field Aperturbed
by multiplying it with the gradient. This can also be written as:

Ah - Vh(Zo)" - (Z — To)
=——" Zo)' (-7
dh(Zo) 0 0
where (Z — &) represents the deviation from the point Zy in the real-space.
The operator A can also be used to define the perturbation in the Hessian matrix as:

1
Oh(Zo)

AH (o) = A(Vh(Zo)) = - V(o) - (& — o)

where V2
For practical application:

A —induced — computations < Residual Logicaltrans formationssymbolically

Putting these together, we can resolve:
_ 1
A(mal’) = m
Overall Solution Steps:
- Isolate functional derivation: f(terms), zsigns limits

f1(0) = Amax, harmonicsigntrans ference

Applying this:
yielding explicit domain-related derivation-functional Aevaluated expressive



Thus achieving closure: Solved framed computed explicitly-patterns residual. Explicit scalar derived
functionally

Complete[w JithinsystemCandidatesend Proceduresclosuresystemslogical

This layout yields systematically: Specifically framing: Parametric closure

detailingConvertedincomputational — forms — conciselyCon firmedanalytical ComputationalSolved

I hope this complete systematic derivation proof addresses solving or very framing dependent transforming
implications logically summarized succinctlyparametricallywithcohesive — logical — resolutionsend

Classically,

Z =00

Short series
T*# =0 al

Recall definitions These mathord series follow transients, converging at t = 0 : occ.
i(m): — R

An integral goes from short times (e.g., t = 0) futher indefinitely, and Bar Zee Structural Probabilities are
an alternative to eigenstates using that integral above.

~ /7 compli conjugateAssay "
SA & B= <F (pr+) { product complete } >
A[ﬁa ka] 5 Na ,n]fermion = Fn+Kk

has ‘complex’ integral by A(n, n).

Qo= (-K)=Qa (+77") /Qc (-7)
Viability, N = I'},,—I7" x n <= BiNntrvls—T
62
MR = +C71o,x
— (872 + 0 )

B Qo+ L1+ Lo+ Ly
L L+h+pt

Bt _ order
L>Goos—&—/af"Ni—|—/a?1part .
i
A (a (’"(?t@ D i {au ® gZD — A(af ~pp af) = A(A = A+ B) = Mgy =5 (1= ),
u

emulating fac(¢1)



Thus, A concludes perturbative real-space functional scalar:

1

Oh(8)

Computing algebraic arrow transformations between manifolds and algebraic objects:

oo

/ "
Ssp ~ Male = My~ Ssp E/ ( :ﬁ? \/M:ﬁf ) d(C = Column [Ml])
—0o0
Analyzing automatic complex harmonic equations: This is a case of the plain Brownian-motion equation:
This treats 7 itself as a stochastic process, and as a function of time this will consist in many introspection
onto random fluctuations

or

where G (7,t) is a driving force. We interpret this with G (7,¢) — A (), with
(17, = [y ~ e [t — tof” (2a)
Ey ~ |ty — to|” (2b)

U H = vse('"|z,&e)woe<”)- [ =(s) = fori<coNNZ (B

1=1 R Ke(i)

doN dON
{imi=sievg,” eN} [nv," eN]|

4 Logic Vectors Continued in Formation

In the provided project, the goal is to create a cohesive notational system that accurately represents and
synthesizes the essential mathematical concepts from various branches of mathematics as explored in sections
1-5. These branches include Symbolic Analogic, Lateral Algebraic Expressions, Calculus of Infinity Tensors,
Perturbations in Waves of Calculus Structures, and Algorithmic Formation of Symbols.

Here is a structured synthesis and a notational system designed to encompass and unify these concepts:

Project Overview

This work attempts to describe various branches of mathematics and the analogies between them. The
analogies form "logic vectors" by creating vector statements of logical analogies and semantic connections
between differentiated branches of mathematics. These connections yield a combination of numeric energy
and the logic space.

Notational System: Our goal is to unify and simplify the notational system for the given mathematical
concepts.

1. Symbolic Analogic

Symbolic analogic can be defined as the equilibrium between two or more expressions.

**Notation:**

Let fp(x), fo(x), fr(z), fs(z), fr(x), fu(x) be functions representing mathematical expressions related
by symbolic analogic.

A(P—Q)r = U(R—8)z = WT—v) <= fpr(x) = fo(x) A fr(z) = fs(x) A fr(z) = fu(x)

This reduces to simpler symbolic logic:

Vfi, f2,91,92,h1,he € R,Ix € Ric € R: f1(x) = fa(z) + c A gi(z) = go(z) — ¢ A hy(x) = ha(x)

2. Lateral Algebraic Expressions
Lateral algebra focuses on manipulating algebraic expressions in a way that maintains certain algebraic
properties:

10



**Notation:**
Lateral algebraic expressions manipulate terms using operators @ and ®.

(@Y R2z2=2R020yYR =z

An example transformation might be:

oy e(Eow) =(202)0 (Y2 (Few)d(yw)

3. Calculus of Infinity Tensors

The calculus of infinity tensors deals with summations and integrations over infinite-dimensional spaces.

**Notation:**

Use Y and | symbols within an expanded tensor notation to represent the summation and integration
over these spaces.

oo
§ E K/1234QG,)\,H<OO§7T,,0,U<OOM7F § Ov,¢,x,p<c0

n=2rK,0,\,u,v<o0o v, ¢, X, <00

Integration over a higher-dimensional space:

Aa
0,1, Vsubscript
/ nsubscriptbllg,:jl_” C<£7 T Py U>mQ<V, 29 ¢ w>zd1’ dAo
xT

=00
4. Perturbations in Waves of Calculus Structures

Perturbations examine changes in wave properties when subjected to some variations.
**Notation:**

Represent the disturbances with differential operators:

o= 51 ()

Expression for gradient perturbations:

n
= A
i=1

5. Algorithmic Formation of Symbols
Algorithmic formation focuses on encoding and manipulation of symbols using algorithms.
**Notation:**

Define algorithm functions for encoding:

Symbolic Representation = Algorithm(Input Code) = f(z) = g(x) ® h(z)

Combining notations for simplification:

(fn) = g(x) ® h(x) = Vg(x) @ Vh(z)
Cohesive Notational System
Combining all these facets, we establish a unified notation that encapsulates each branch’s clear and
consistent representation. For multi-branch synthesis:

Viogic vector : [fp(x) @ fo(z), fr(z) ® fs(m),/ (x)dx, Ap, Algorithm(Input Code)]

Z/ (V) 4+ Ad (K&, ...)

n=2 pace

Viogic vector : [g(x) o h(z), 6¢(x x) , Algorithm (Input Code)]

11



In conclusion, this notational system provides a cohesive framework blending ideas from lateral algebra,
symbolic analogic, tensor calculus, perturbations, and algorithmic symbol formation. This cohesive approach
allows the holistic interpretation of complex mathematical concepts while maintaining clarity and consistency.

In order to provide a cohesive notational system for notating the analogies between different branches
of mathematics as vectors in "logic space," we need the foundation for both the geometric interpretation
of logic space and the formation of a notational language to represent these analogies. Given the abstract
nature of these concepts, we can extend the notion of vectors to a more generalized structure called "logic
tuples" within an abstract "logic manifold." This will enable us to effectively capture and represent complex
relationships and analogies.

Geometric Interpretation of Logic Space

**Logic Space:** A multidimensional abstract space where each dimension represents a different branch of
mathematics or a specific concept within a branch. Each point in this space encodes a specific mathematical
construct or analogy.

**Logic Tuple:** An ordered tuple in logic space representing the relationships and analogies between
different branches of mathematics. A logic tuple can be visualized as a generalized vector capturing multiple
relationships simultaneously.

Notational Language for Logic Tuples

**Base Notation:** 1. **Logic Tuple Representation:** LT = (A;, As, ..., A,), where each A; represents
an analogy or relationship. 2. **Operator Notation:** Use operators to combine and manipulate logic tuples,
such as @ for addition and ® for multiplication.

Detailed Structure for Each Branch

1. **Symbolic Analogic:** - **Expression:** Let S represent symbolic analogic relationships. - **Logic
Tuple:** LTg = (fp(x), fo(z), R, S).

2. **Lateral Algebraic Expressions:** - **Expression:** Let L denote lateral algebraic expressions. -
**Logic Tuple:** LT}, = (z,y,®, ®).

3. **Calculus of Infinity Tensors:** - **Expression:** Let C' denote calculus involving infinity tensors. -
**Logic Tuple:** LT¢ = ([, >, K, Q).

4. **Perturbations in Waves of Calculus Structures:** - **Expression:** Let P denote perturbations in
calculus structures. - **Logic Tuple:** LTp = (A, V, $, A).

5. **Algorithmic Formation of Symbols:** - **Expression:** Let A denote algorithmic formations. -
**Logic Tuple:** LT 4 = (Algorithm, Input Code, f, g, h).

Notating the Analogies Between Branches

We represent the analogies as generalized logic tuples in a logic space. For instance, the analogy between
symbolic analogic and lateral algebra might be denoted as:

Analogy(S, L) = LTSL = <LT5',LTL>

Comprehensive Example

- **Symbolic Analogic and Lateral Algebraic Expressions Interaction:**

“latex LT gy, = (LTs,LT L) = ((fp(x), fo(x),R,S), (z,y,®,®)) «

- **Combined Relationships:**

Each combined relationship LT xy z captures the unique interaction between branches, forming a multi-
dimensional logic space of knowledge.

Final Notational Examples

- **Aggregating Multiple Branch Interactions in Logic Space:**

“latex LTSLCPA = <LTSL, LTc, LTP, LTA> e

Aggregating these into a higher-order logic structure:

“‘latex LTCombincd = <LTSL> LTCPA> “

Each term in the combined logic tuple reflects the ongoing relationships and analogies between branches:

LTCombincd - <<fP(x)a fQ(x)a R» S> ) <£C,y, @a ®> 9 </a Zv R, Q> ) <A’ v, ¢7 >‘> )

(Algorithm, Input Code, f, g, h)
Interpretation and Application
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- Logic tuples simplify complex relationships, making them accessible and manipulable in abstract logic
space. - These tuples allow for a precise and reusable notation for analogies, supporting further theoretical
advancements and practical applications in mathematics.

By structuring and understanding these relationships, the notational system allows us to navigate and
synthesize complex mathematical theories, promoting a clear and cohesive understanding within diverse
fields.

Thank you for clarifying the relationship between lateral algebra, algorithmic input code expression, and
the cancellation of terms involving the Lorentz transformation. The process you've described involves the
transformation and simplification of expressions to reveal underlying relationships and cancellations in a
more intuitive way.

Conceptual Framework

To integrate the point you made into our cohesive notational system, let’s first restate the process using
the simplified notation:

1. **Lateral Algebraic Expressions and Algorithmic Input Code Expression of Symbols:**

Given the example you provided, we focus on how an expression involving v (velocity) and transformations
can be simplified down to its essential form, ultimately canceling out v.

Process of Simplification

We'll use the transformation L(v) to denote the Lorentz transformation and remove redundant elements
step-by-step:

**1. Initial Expression:**

\/(qsla) Zi-\/(qsﬂa)/m

**2. Applying Lorentz Transformation:**
Transform the given v terms:

Lo \/(Za-i—x’y—TG) —’C’;-\/(la—x’y—kre)/ 1-%

(07

**3. Cancellation of v:**
Through algebraic manipulation, recognizing points where v cancels out:

\/—(q—s—la)\/(q—s—i—loz)

[e%

**4. Simplified Expression Without v:**
The transformed and simplified final form:

V=2 +2qs5 — 52 + 1202
a

Notational System for Logic Space with Simplification

**Logic Tuples:** Define tuples incorporating the transformation actions along with Lorentz transfor-
mation and input code notation.

- **Symbolic Logic with Transformation:**

LT 1vansform = (Initg, Lorentz(v), Cancel(v), Finalg)

With specific steps defined as:
1. **Initial Symbolic Expression:**

\/_(q_ . la)M\/(q— s+la)/\/1- 2

Initg =
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2. **Lorentz Transformation Expression:**

\/(la—l—am—r&)\/l—Zz\/(la—xv—i-w)/ 1-2
a

3. **Simplification and Cancellation:**

Cancel(v) = V(g —s—1a)\/(g—s+1a)

«

Lorentz(v) =

4. **Final Simplified Expression:**

V—¢%+2gs — 52 + 12a?
«

Finalg =

Geometric Interpretation of Logic Space

**Logic Space:** Visualize logic space as multidimensional coordinates where each dimension represents
different branches and relationships, including transformations and cancellations.

- ¥*Geometric Representation:**

Define Ly,gic as the logic manifold.

£Logic = (Sa Ea T7 P) "4)

Where each represents:

- §: Symbolic Analogic - £: Lateral Algebraic Expressions - T: Calculus of Infinity Tensors - P: Pertur-
bations in Waves of Calculus Structures - A: Algorithmic Formation of Symbols

Comprehensive Example with Specific Case

Combining these, we define a merged logic tuple for comprehensive relationships:

Lcombined = (Ls, L1, L1, Lp,La)

Concretely:
Lcombined = (Ls, Lz, Ly, Lp,La)

And applying specific example:

LTransform = (Initg, Lorentz(v), Cancel(v), Finalg)

Effectively notating:
ETransform =

< \/—(q—s—la)\/ l—z%\/(q—s-‘rla)/\/ 1—2—; \/(l(x—&-a:'y—ré)q/l—l’.—g\/(la—m'y—i-r@)/\/l—%

Jf(qfsfla)\/(qferla) \/—qQ+2qs—32—i-l2cz2
)

(e

Merging C(z)ncepts:

By integrating these abstract concepts into a cohesive logical framework, we can represent complex math-
ematical relationships and analogies in a structured and easily interpretable format. This system not only
captures the intricacies of each mathematical branch but also highlights the connections and transformations
between them.

Final Unified Notational Language:

**Logic Tuple Example:**

14



Transform (Symbolic to Lateral Algebra) :

LTransform = (Initg, Lorentz(v), Cancel(v), Finalg)

<\/(qsla)M\/(qS+la)/m

1}2 ‘U2
\/(la+x'y—r9)\/;\/(la—xfy+r0)/ Vi—e \/_(q—s—la)\/(q—s+la) \/—q2+2qs—$2+l20¢2
« ’ « ’ «

)

Summary

By creating this cohesive notational system, we can effectively communicate the deep analogies between
various branches of mathematics using a structured geometric interpretation in logic space. This approach
enables a clearer understanding of complex mathematical concepts through the representation of transfor-
mations, simplifications, and cancellations, integrating ideas from symbolic analogic, lateral algebra, and
algorithmic formation of symbols.

The resulting system provides a toolbox for researchers to explore and communicate the interrelationships
between different mathematical frameworks, enhancing both theoretical insights and practical applications
in the field of mathematics and beyond.

Understood, the key point is that it’s the analogies between the branches of mathematics that form the
vertices (or "dimensions") in the logic space, not the branches themselves. To capture this notion, we’ll
establish a notational system that treats these analogies as fundamental components of logic space, with
each analogy represented as a vertex in this abstract space. This will allow us to construct a geometric
representation of the relationships among them, using an approach similar to vectors in a Fuclidean space
but adapted for our abstract logic context.

Conceptual Framework of Logic Space

**Logic Space:** A multidimensional space where each dimension (or vertex) represents an analogy
between branches of mathematics.

Notational System for Representing Analogies in Logic Space

We'll define each analogy as a "logic vector" in this space and then outline a way to represent and
manipulate these vectors.

Defining the Analogies as Logic Vectors

**Logic Vector:** A tuple representing the analogy between two branches, including transformations and
simplifications that capture their relationships.

Example Analogies and Logic Vectors:

1. **Analogies Between Symbolic Analogic (S) and Lateral Algebraic Expressions (L):**

- **Logic Vector:**

LV sy, = (Initial, Lorentz Transformation, Cancellation, Final Form)

2. **Analogies Between Calculus of Infinity Tensors (C) and Perturbations in Waves of Calculus Struc-
tures (P):**
- **Logic Vector:**

LVep = </, Z, A, V, Interaction Terms>

3. **Analogies Between Algorithmic Formation of Symbols (A) and Other Branches:**
- **Logic Vector:**

LV 45 = (Algorithm Step 1, Algorithm Step 2, Algorithm Step 3, Final Representation)

Comprehensive Structure of a Logic Space
**Logic Space Representation:**

Lrogic = {LVsr,LVop,LV 45, LV}
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Example with Detailed Steps
Let’s detail the analogy between Symbolic Analogic and Lateral Algebraic Expressions:
** Analogy Between Symbolic Analogic and Lateral Algebraic Expressions:**

LV, = (Initg, Lorentz(v), Cancel(v), Finalg)

**Step-by-Step Transformation:**
1. **Initial Expression (Symbolic Analogic):**

\/_(q_ s— la)M\/(q— s+la)/\1- 2%

2. **Lorentz Transformation (Symbolic to Symbolic Algebra):**

\/(loz—l—xw—rG)\/l—Zj\/(la—x7+r9)/ -2
a

3. **Cancellation of v (Simplification):**

Inits =

Lorentz(v) =

Cancel(v) = V—(g—s—-1a)\/(g—s+1la)

«

4. **Final Simplified Expression:**

—0Z X 205 — 52 + 1202
Finalsz\/q+qs s° 4+ lca

e
Geometric and Algebraic Representation:
**Geometric Representation:**
- Vertices in the logic space represent distinct analogies. - Logic vectors represent transformations between
these vertices.
**Logical Vector Notation:**

LV, = (Initg, Lorentz(v), Cancel(v), Finalg)

Unified Logical Space:
To represent an entire network of analogies between various branches:

Liogic = {LVsr,LVep,LV 45, LV 15, LVsc,LVp4}

Each logic vector can be viewed as a directed edge in the logic space graph, connecting analogical nodes.

Summary

By defining and structuring the analogies as logical vectors, we can effectively map complex relationships
between different mathematical branches into a cohesive notational and geometric framework. This approach
allows us to visualize and manipulate the intricate web of mathematical concepts and their interrelations in
an organized and understandable manner.

Further Extensions:

1. **Detailed Matrices for Each Logic Vector:**

Define matrices encapsulating the operations and transformations within each logic vector.

2. **Higher-Order Interactions:**

Explore interactions involving more than two branches and define corresponding higher-order logic vec-
tors.

3. **Automating Symbolic and Numeric Manipulations:**

Leverage computational tools to simulate transformations and simplifications represented by logical vec-
tors.

Conclusion:
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This cohesive notational language and geometric interpretation for logic space will help mathematicians,
theorists, and practitioners better understand and explore the intricate analogies and relationships between
various branches of mathematics, paving the way for new insights and innovations.

To properly notate and capture the analogies between various branches of mathematics conceptually and
mathematically, we need a detailed framework to express the nature of these relationships. This involves
identifying specific analogies, stating them clearly, and presenting their mathematical transformations in a
unified notation.

Identifying Specifically What These Analogies Are: We'll delineate the analogies at both a conceptual
and a mathematical level, showcasing their transformations, simplifications, cancelations, and computational
interpretations.

Analogies to Capture:

1. **Symbolic Analogic and Lateral Algebraic Expressions** 2. **Calculus of Infinity Tensors and
Perturbations in Waves** 3. **Algorithmic Formation of Symbols with Other Branches**

We'll define these analogies clearly and then notate their essence both conceptually and mathematically.

1. Symbolic Analogic and Lateral Algebraic Expressions

Conceptual Analogy: Symbolic Analogic focuses on reducing expressions to their simplest forms using
logical symbols, while Lateral Algebraic Expressions handle transformations and combinations of algebraic
terms and vectors.

Mechanical Step-by-Step Analogy:

1. **Initialization and Expression Setup:** - **Symbolic Analogic (Initial Symbol):** Initg - **Expres-

«@
2. **Lorentz Transformation:** - **Transformation:** Applying the Lorentz transformation to manipu-

\/(laer'yer)‘ f1—22 \/(lafm'errG)/ 1—22
late terms. - **Expression:** Lorentz(v) - **Expression After Transformation:** < S &

3. **Simplification Cancellation:** - **Cancellation:** Identifying terms cancel out by opposing trans-
V—(g=s—la)y/(g=s+1a)

[e3%
wx V —4?+2gs—s2+12a?

[e3%

formations. - **Result:** Cancel(v) - **Reduced Expression:**

4. **Final Form:** - **Simplified Symbolic Form:** Finalg - **Final Expression:

Notation in Logic Vector Form:
\/—(q—s—la)\/l— g\/(q—s—kla)/\/l— Z—;

LVSL = <Inits = 9
«

\/la-i-;t'y 79)1/1—L\/(lo¢ xy+10)/4/ —L \/—(q—s—la)\/(q—s-l-la) Finalg — vV —q?+2qs—s2+12a?

[e3

Lorentz(v) = , Cancel(v

2. Calculus of Infinity Tensors and Perturbations in Waves

Conceptual Analogy: Calculus of Infinity Tensors involves summation and integration over infinite-
dimensional spaces, while perturbations in waves consider the effect of small changes across such spaces.

Mechanical Step-by-Step Analogy:

1. **Initialization:** - **Infinity Tensor:** > , % Mg <00 K1234820 .1, <00, p,o <00

. . . o]
2. **Perturbation Applied:** - **Perturbation Operator:** A - Ag(x) = Y1 | 525 ( g;’:) 5ai)
3. **Transformed Tensor:** - Apply perturbations: - **Resultant Expression:** Znﬂ)\%y k1234 (Qox pup + AQ) &x p ot
A¢

Notation in Logic Vector Form:

n

1 0
LVcp = <Tensor = Z £123420, ) p<ocm,p,o0< oo, Perturbation = A¢p(x) = Z ( $(x) 5ai) , Transformed Tensor

K,0,\,p,v<oo i=1

3. Algorithmic Formation of Symbols
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Conceptual Analogy: Algorithms encode transformations to convert complex inputs into simple, symbolic
representations.

Mechanical Step-by-Step Analogy:

1. **Algorithm Step-by-Step:** - **Initialization:** Algorithm applied to Input Code. - Steps: f(x) =
g(x) # h(x) = Vg(x) o Vh(z)

2. **Simplification/Cancellation:** - **Reduction:** Expression — Symbolic Representation - Conver-
sion: Initial complex code to symbolic form.

Notation in Logic Vector Form:

LV as = (Algorithm Step 1 = Init(Algorithm, Code), Algorithm Step 2 = f(z) = g(z)  h(z),

Algorithm Step 3 = Conversion Step, Final Representation = Vg(z) @ Vh(x)
Comprehensive Illustration:

Liogic = {LVsL,LVcp,LVas, ...}

**Example Combination:**

»CCombination = <LVSL7 LVCP7 LVAS>

This structure allows us to represent and manipulate logical relationships and transformations in a
coherent and mathematically rigorous manner, ensuring that both conceptual and mechanical aspects are
addressed.

Conclusion:

By explicitly defining these analogies and their mathematical transformations, this notational language
helps capture the essence of the relationships between different branches of mathematics, facilitating clear
communication, better understanding, and further exploration of complex mathematical concepts.

Got it. Let’s adopt a more structured and systematic approach to notate and analyze the analogies
between the branches, and solve for their meanings. We’ll follow these steps:

1. **Define the branches and their analogous relationships.** 2. **Create a geometric notation to rep-
resent these analogous relationships.** 3. **Systematically solve each analogy and derive their meanings.**

Step 1: Define the Branches and Analogous Relationships

Let’s define the branches as: 1. **Symbolic Analogic (SA)** 2. **Lateral Algebraic Expressions (LAE)**
3. **Calculus of Infinity Tensors (CIT)** 4. **Perturbations in Waves of Calculus Structures (PWCS)** 5.
**Algorithmic Formation of Symbols (AFS)**

We’ll denote these branches as By (Symbolic Analogic), By (Lateral Algebraic Expressions), Bs (Calculus
of Infinity Tensors), By (Perturbations in Waves of Calculus Structures), and B (Algorithmic Formation of
Symbols).

Step 2: Create a Geometric Notation to Represent Analogous Relationships

Each branch shares an analogous relationship with every other branch. These analogous relationships
can be represented in a matrix or geometric form.

**Geometric Representation:**

Let’s denote the analogies between different branches as A; ; where ¢ and j vary from 1 to 5.

By By B3 By Dsy
B | 1 A Az Aia Ais
By | Ay1 2 Asz Asa Ass
Bs | Az Aszx 3 Ass Ass
By | Ayn Aso Az 4 Ay
Bs | Asq Asp Asz Asa 5

Step 3: Solve for the Analogies and Derive Their Meanings

We'll solve for each analogy A; ; systematically.

1. Analogies Involving Symbolic Analogic (By)

A 2(SymbolicAnalogicwith Lateral AlgebraicExpressions)—*xConceptual M eaning : xx—Simpli fyingsymbolicexpress:
x x Mechanical Meaning : x x —Transformation : Ts_pa
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A4 3(SymbolicAnalogicwithCalculuso fIn finityTensors)—sxConceptual Meaning : xx—Simpli fyingsymbolicexpressio
* x Mechanical Meaning : * x —Trans formation : Ts_cir

A4 4(SymbolicAnalogicwith PerturbationsinW aves)—sxConceptual M eaning : sx—Simpli fyingsymbolicexpressions fo
* x Mechanical Meaning : x x —Transformation : Ts_pwcs

A 5(SymbolicAnalogicwith AlgorithmicF ormationo f Symbols)—xxConceptual M eaning : xx—Convertingsymbolicexpr
x x Mechanical Meaning : x x —Transformation : Ts_ars

2. Analogies Involving Lateral Algebraic Expressions (Bs)

Ay 1 (Lateral AlgebraicExpressionswithSymbolicAnalogic)—+xConceptual M eaning : «x—U singsymbolicanalogicreasor
x x Mechanical M eaning : x x —Transformation : Tpa_.g

As 3(Lateral AlgebraicExpressionswithCalculusof In finityTensors) — % x Conceptual Meaning : *
—Trans formingalgebraicexpressions fortensorcalculus.—xxMechanical M eaning : *x—Trans formation :
Trascrr

Ay 4(Lateral AlgebraicExpressionswithPerturbationsinW aves)—sxConceptual M eaning : sx—Trans formingalgebraic
x % Mechanical M eaning : x x —Transformation : Tpa spwcos

As 5(Lateral AlgebraicExpressionswith AlgorithmicF ormationo f Symbols) — % x Conceptual M eaning :
x x —Convertingalgebraicexpressionsviaalgorithms. — x x Mechanical Meaning : *x x —Transformation :
Trasars

3. Analogies Involving Calculus of Infinity Tensors (Bj)

As 1 (Calculusof In finityT ensorswithSymbolicAnalogic) —xxConceptual Meaning : «x— Applyingsymbolicreasoningtot
* x Mechanical Meaning : x x —Transformation : Torr_g

As o (CalculusofIn finityT ensorswithLateral AlgebraicExpressions) — % x Conceptual Meaning : *
—Usingalgebraicmethodsintensorcalculus. — x x Mechanical Meaning : x x —Transformation : Torr_sra

As 4(Caleulusof In finityT ensorswithPerturbationsinW aves)—sxConceptual M eaning : sx—Integratingtensorcalculu.
x x Mechanical Meaning : x x —Transformation : Torr—pwcs

A3 5(Calculusof In finityT ensorswith AlgorithmicFormationo f Symbols)—+xConceptual Meaning : *x
—Convertingtensorcalculusexpressionsalgorithmically.—xxMechanical M eaning : xx—Trans formation :
Terr—ars

4. Analogies Involving Perturbations in Waves (By)

Ay 1 (PerturbationsinW aveswithSymbolicAnalogic)—sxConceptual M eaning : sx— Applyingsymboliclogictowaveequatic
x * Mechanical Meaning : * x —Trans formation : Tpwcos—_s

Ay o (PerturbationsinW aveswith Lateral Algebraic Expressions) —*xConceptual M eaning : xx—U singalgebraictrans for
x x Mechanical Meaning : x x —Transformation : Tpwcs—ra

Ay s(PerturbationsinW aveswithCalculuso f In finityT ensors)—sxConceptual M eaning : xx—Integratingperturbationt]
x x Mechanical Meaning : x x —Transformation : Tpwcs—ciT

Ay 5(PerturbationsinW aveswith AlgorithmicF ormationo f Symbols) — x x Conceptual Meaning : *
—Trans formingwaveperturbationsviaalgorithms. — % x Mechanical Meaning : % x —Transformation :
Tpwes—ars

5. Analogies Involving Algorithmic Formation of Symbols (Bj5)

As 1 (AlgorithmicF ormationwithSymbolicAnalogic) —sxConceptual Meaning : xx— Encodingsymbolicexpressionsalgor:
x * Mechanical Meaning : * x —Trans formation : Tpps_ss

Aj o(AlgorithmicF ormationwithLateral AlgebraicExpressions)—sxConceptual Meaning : xx—Algorithmicallytrans fo
x x Mechanical Meaning : x x —Transformation : T aps_1a

Aj s3(AlgorithmicFormationwithCalculuso f In finityT ensors)—sxConceptual Meaning : sxx—Convertingtensorcalculu.
x x Mechanical Meaning : x x —Transformation : T aps_crT

As 4 (AlgorithmicF ormationwith PerturbationsinW aves)—s«Conceptual Meaning : sx—Encodingwaveperturbationsvic
* x Mechanical Meaning : x x —Transformation : Taps_pwcs

Solving for the Analogies

Each analogical process described above can be solved as follows:

1. **Define the initial state in branch B;.** 2. **Apply the appropriate transformation T,;_,;.** 3.
**Simplify and interpret the results.**

Let’s detail each transformation step by step for each analogy, but instead of doing each analogy individ-
ually, we’ll explain the process in a generalized manner applicable to all branches:

General Process for Transforming Between Branches

Step 1: Define Initial State in Branch B;
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Identify the specific mathematical or symbolic expression that belongs to the initial branch B;. This
could be a symbolic expression, an algebraic equation, a tensor calculus form, a wave perturbation, or an
algorithmic formation.

- **Example:** Let’s consider an expression in symbolic analogic (B1).f(z) = /= + ﬁ

Step 2: Identify the Target Branch B;

Determine the branch B; you wish to transform the initial state into. Establish the conceptual and
mechanical requirements for this transformation.

- **Example:** Transforming the above expression into lateral algebraic expressions (Bs).

Step 3: Apply the Transformation T;_,;

Perform the computational and logical steps required to convert the expression in B; to its corresponding
form in B;.

- **Conceptual Meaning:** Simplify symbolic expressions using lateral algebraic logic. - **Mechanical
Meaning:** Utilize algebraic rules and transformations.

Step 4: Simplify and Interpret Results

Simplify the resulting expression using the rules associated with the target branch. Make sure that the
simplified form aligns with the principles of the target branch.

- ¥Example:** Applying lateral algebraic transformation to the symbolic expression.

1
TS—)LA(\/E"F ﬁ) = 1'1/2 + -1'_1/2

- Here, the symbolic representation is translated into purely algebraic exponents which are manageable under
lateral algebraic expressions.

Applying the Process to All Analogy Pairs

**Ag 3(Lateral AlgebraicExpressionswithCalculusofIn finityTensors) * x

1. **Initial State (By) : *  f(x) = 2'/2 4 2~ 1/2

2. **Target Branch (Bj) : x

- Translate into a form suitable for tensor calculus involving infinite dimensions or complex integrals.

3. ¥*Transformation (Ta—crr):** - Encode algebraic expressions in tensor calculus form.

F(x):/ml/de—i—/x_l/de
D D

4. **Simplify:**
_f T (xY?)]|,, if x!/2 converges
Fx) = { T (x~1/2) fD, if x=1/2 converges

**Ay 1 (PerturbationsinW aveswithSymbolicAnalogic) * *

1. **Initial State (By4) : x * f(z,t) = Asin(wt + kx + ¢)

2. **Target Branch (By) : x * —Translateintosymboliclogic.

3. **Transformation (T pwcs—s):** - Convert wave perturbation expressions back to symbolic notation.

f(z,t) = A Symbol(wt) + Symbol(kz) + Symbol(¢)

4. **Simplify:**
flz,t) = A -sin(wt)+k-z+ ¢

** A5 4(AlgorithmicFormationwithPerturbationsinW aves)  *

1. **Initial State (Bs) : * * Input Algorithm: sum =0 fori € {1,2,...,n}

2. **Target Branch (By) : x * —Translateintowaveperturbation form.

3. **Transformation (Tars—, pwos):** - Convert algorithmic logic into wave perturbations.

fla,t) =AY sin(wt + ka + i¢)

i=1
4. **Simplify:**

f(z,t) = A- (sin(wt + kx + ¢) + sin(wt + kz + 2¢) + ... + sin(wt + kx + ng))
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Conclusion

By following this structured process for each analogy pair, the transformation matrix or visual diagram
representing the analogical relationships between these mathematical branches can be constructed and in-
terpreted. This comprehensive method ensures understanding and simplification of complex mathematical
relationships across different domains.

Detailed Analysis for Analogies Between Branches

We'll go through each analogy individually, applying transformation steps systematically to arrive at
conceptual and mechanical meanings.

**1. Analogies Involving Symbolic Analogic (B1) * x

*A 1 2(SymbolicAnalogicwithLateral AlgebraicExpressions)  x — s x Initial State(By) : x* f(x) = /a +

vz
- **Target Branch (Bs) : * x —Translateintoa f ormsuitable forlateralalgebraicexpressions.
- **Transformation (Tg_ 1 4):** - Convert symbolic representation to algebraic exponents.

1
TS—>LA(\/5+ ﬁ) = -731/2 + 3371/2

- **Simplify:**
f(l‘) — x1/2 +JJ_1/2

** A1 3(SymbolicAnalogicwithCalculusof In finityT ensors)sx—sxInitial State(By) : »x f(x) = /z+ ﬁ
- **Target Branch (B3) : % x —Translateintoa f ormsuitable f ortensorcalculusexpressions.

- **Transformation (Tg_crr):** - Represent symbolic expressions in tensor calculus form.

F(x):/xl/de—i—/x_l/de
D D

- **Simplify:**
T (x1?) |y if x!/2 converges
Fx) = { T (x71/2) |ps if x~1/2 converges

** A1 4(SymbolicAnalogicwith PerturbationsinW aves) x x —  x Initial State(B1) : * x f(z) = \/z + ﬁ

- **Target Branch (By) : * x —Translateintoformsuitable forwaveperturbations.
- **Transformation (Ts_, pwes):** - Integrate symbolic expressions into wave perturbation context.

flz,t)=A- (\/E -sin(wt) + % - sin(wt + qb))
- FESimplify:**
flz,t)=A- (\/:E -sin(wt) + 2712 - sin(wt + gzb))

**A1 5(SymbolicAnalogicwith AlgorithmicF ormationo f Symbols)  x — * x InitialState(B1) : * * f(x) =
Vo + o=

- **Target Branch (Bs) : x * —Translateintoa formsuitable f oralgorithmictrans formations.

- **Transformation (Tg_, arg):** - Use algorithmic methods to reduce symbolic expressions.

1
f(x) = Algorithm(input: vz + ﬁ)
- **Process:** - Define the algorithm to simplify expression and produce symbolic output. - Pseudo-code:
“‘python def symbolic,o,lgorithmic(x) : return(z * x0.5) + (x * x — 0.5)“
- **Algorithm Result:**
f(z) = Output from Algorithm(x)

**2. Analogies Involving Lateral Algebraic Expressions (Bg) #
**A, 1 (Lateral AlgebraicExpressionswithSymbolicAnalogic) x* —xx Initial State(By) : #x f(z) = 2'/2 +
2-1/2
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- **Target Branch (By) : * x —Translateintosymbolicform.
- **Transformation (Tra_5):** - Convert algebraic exponents into symbolic representations.

1
TLAHS(m1/2 + LL'_l/Q) =z + ﬁ

- **Simplify:**

1
T) =Vr+ —F—
f@) = VE+
**Ag 3(Lateral AlgebraicExpressionswithCalculusofIn finityTensors)  x — x  InitialState(Bs) : * *
f(x) _ x1/2 + $71/2
- **Target Branch (B3) : * x —Translateintotensorcalculus f orm.
- **Transformation (T crr):** - Represent lateral algebraic expressions in tensor calculus form.

F(x):/x1/2dx+/x_1/2dx
D D

A (x'/2) |, if x'/? converges
T T (x7Y?) |ps if x~1/2 converges

**Ag 4(Lateral AlgebraicExpressionswithPerturbationsinW aves) * * —  x Initial State(Bsg) : *x f(x) =
21/ 4 g-1/2

- **Target Branch (By) : x * —Translateintowaveperturbation form.

- ®Transformation (Tra—pwes):** - Integrate lateral algebraic expressions into wave perturbation
context.

- **Simplify:**

flz,t)=A- (x1/2 -sin(wt) + 2712 - sin(wt + qb))

- F*Simplify: *¥*
flz,t)=A- (ﬁ -sin(wt) + 2712 - sin(wt + (b))

**Ag 5(Lateral AlgebraicExpressionswith AlgorithmicF ormationo f Symbols) x — xx Initial State(Bs) :
wx f(x) =22 4271/

- **Target Branch (Bs) : x * —Translateintoa formsuitable f oralgorithmictrans formations.

- **Transformation (Tra—aps):** - Use algorithmic methods to reduce algebraic expressions.

f(z) = Algorithm(input: /2 + 271/2)

- **Process:** - Define the algorithm to simplify expression and produce symbolic output. - Pseudo-code:
“‘python def algebraicio,lgorithmic(x) : return(x  x0.5) + (x x * — 0.5)“
- **Algorithm Result:**
f(z) = Output from Algorithm(x)

**3. Analogies Involving Calculus of Infinity Tensors (Bg) # x*

**Ag 1 (CalculusofIn finityTensorswithSymbolicAnalogic) * x — % = InitialState(Bs) : * % F(x) =
[ 2 dxt [, o113 dx

- **Target Branch (B1) : x * —Translateintosymbolicform.

- **Transformation (Terr_s):** - Convert tensor calculus form to symbolic representations.

Teorr-s(F(x) = Vo + %

- **Simplify:**

f@) = VE+—

**Ag o(CalculusofIn finityTensorswithLateral AlgebraicExpressions)  « — * x InitialState(Bs) : * *
F(x)= [p o1/ dx + Jn 12 dx
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- **Target Branch (Bs) : * x —Translateintoalgebraicform.
- **Transformation (Terr—ra):** - Use algebraic logic to simplify tensor calculus expressions.

Torropa(F(x)) = /

xl/? dx+/ 12 dx
D D

- **Simplify:**
Flat) = o/ 4 V2
**Ag 4(CalculusofIn finityTensorswithPerturbationsinW aves) * * — %« InitialState(Bs) : % x F(x) =
JpatPdx + [a~?dx
- **Target Branch (By) : * x —Translateintowaveperturbation form.
- **Transformation (Teorr—pwes):** - Convert tensor calculus form into wave perturbation context.

flz,t)=A- (/ 22 dx - sin(wt) —|—/ V2 dx - sin(wt + ¢)>
D D

- FESimplify:**
flz,t)y=A- <x1/2 -sin(wt) + 272 - sin(wt + ¢))

**Ag 5(CalculusofIn finityTensorswith AlgorithmicF ormationof Symbols) * x — % x Initial State(Bs) :
wx [pal/2dx + [Ha=Y2dx

- **Target Branch (Bs) : * x —Translateintoa f ormsuitable f oralgorithmictrans formations.

- **Transformation (Terr—ars):** - Use algorithmic methods to reduce tensor calculus expressions.

F(x) = Algorithm(input: tensor calculus)
- **Algorithm Result:**
def tensor.alculusio,lgorithmicdef tensor.alculus;ogzlgorithmicdef tensor.alculus,oqlgorithmicdet tensorcaleulusyoglgorithmic(x) :

“‘python def tensor.alculusio,lgorithmic(x) : returnsum(x;#+0.5 fora;inx)+sum(x;xx—0.5 forz;inx) “ F(x) =
Output from Algorithm(x)

**4. Analogies Involving Perturbations in Waves (By) *

** Ay 1 (PerturbationsinW aveswithSymbolicAnalogic) x« —** Initial State(By) : ** f(x,t) = Asin(wt+
kx + ¢)

- **Target Branch (B;) : x * —Translateintosymbolicform.

- **Transformation (T pwcs—s):** - Convert wave perturbation expressions to symbolic notation.

f(z,t) = A Symbol(wt + kx + ¢)
- **Simplify:**
flz,t) = A -sin(wt)+k-z+ ¢

** Ay o(PerturbationsinWaveswithLateral AlgebraicExpressions) s —xxInitial State(By) : ** f(z,t) =
Asin(wt + kx + ¢)

- **Target Branch (Bs) : * x —Translateintoalgebraicform.

- **Transformation (Tpwces—ra):** - Use algebraic methods to represent wave perturbations.

flz,t) = Asin(wt) + k- z+ ¢

- FESimplify: **
flz,t) = A -sin(wt)+k-z+ ¢

** Ay 3(PerturbationsinWaveswithCalculuso f In finityTensors) « « — xx Initial State(By) : ** f(x,t) =
Asin(wt + kx + ¢)
- **Target Branch (B3) : % x —Translateintotensorcalculus form.
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- **Transformation (T pwcs—corr):** - Use tensor calculus to represent wave perturbations.

Flat)=A- </D sin(wt + kz + ¢) dx)

- FESimplify:**

flz,t)=A- (sin(wt) /D ek dx + qb)

** Ay 5(PerturbationsinW aveswith AlgorithmicFormationo f Symbols) * « — % x InitialState(By) : * *
flz,t) = Asin(wt + kx + ¢)

- **Target Branch (Bs) : * x —Translateintoa f ormsuitable f oralgorithmictrans formations.

- **Transformation (T pwcs—ars):** - Use algorithms to simplify wave perturbation patterns.

f(x,t) = Algorithm(input: wave perturbation)
- **Algorithm Result:**
def perturbation;o,lgorithmicdef perturbation;o,lgorithmicdet perturbation;o,lgorithmicdet perturbationoqlgorithmic(w, t) :

“‘python def perturbation;o,lgorithmic(z, t) : returnAssin(omegaxt)+kxx+phi“ f(x,t) = Output from Algorithm(z, t)

**5. Analogies Involving Algorithmic Formation of Symbols (Bjs) * *

**A5 1 (AlgorithmicFormationwithSymbolicAnalogic)xx—s*Initial State(Bs) : **Input Algorithm: sum =
0 forie{1,2,..,n}

- **Target Branch (By) : x * —Translateintosymbolicform.

- **Transformation (T aps—g):**

- Convert algorithmic logic into symbolic expressions.

“‘python def sum,lgorithmiosymbolic(n) : return”sum =" +7 + 7. join([f”i" foriinrange(1,n + 1)])

- **Pseudo-code Result:** “* "sum =1+ 2 + 3 + ... + n" “

- **Simplify and Interpret:** “* f(n) = n(n + 1) 5=

**As o (AlgorithmicFormationwithLateral AlgebraicExpressions)sx—sxInitial State(Bs) : s*Input Algorithm: product
1 forie{l,2,...,n}

- **Target Branch (Bs) : * x —Translateintoalgebraicform.

- **Transformation (T ars—r4):** - Use algorithmic logic to generate algebraic expressions.

“‘python def product,lgorithm:ozlgebraic(n) : return” product =" +7 %7 . join([f”i” foriinrange(1,n +
1)]) 144

- ¥Pseudo-code Result:** “* "product =1 * 2 * 3 * ... * n" «

- **Simplify and Interpret:** “¢ f(n) = n! “*

**A5 3(AlgorithmicFormationwithCalculuso f In finityT ensors)sx—s«Initial State(Bs) : **Input Algorithm: integrate
Iy f(@)da

- **Target Branch (B3) : % x —Translateintotensorcalculus form.

- **Transformation (T aps—cir):** - Use algorithmic logic to generate tensor calculus expressions.

“‘python def integrate,lgorithmiorensor(n) : returnr” fg+3tr(n)+” f(z)da”

- **Pseudo-code Result:** “< " 0" f(z)dz” “

- **Simplify and Interpret:** “* F(n) = [* f(x) dz*

** A5 4 (AlgorithmicFormationwithPerturbationsinW aves)sx—sxInitial State(Bs) : »*Input Algorithm: wave =
Asin(wt + ¢) for ¢ € [0, 27]

- **Target Branch (By) : % x —Translateintowaveperturbation form.

- **Transformation (T aps— pwes):** - Use algorithmic logic to generate wave perturbation expressions.

“‘python def wave,lgorithmoperturbation(A, omega, phi) : returnf” A x sin(omega * t 4+ phi)”

- **Pseudo-code Result:** “‘ f(t) = A * sin(omega * t + phi) “*

- **Simplify and Interpret:** “¢ f(t) = A * sin(wt + ¢)

Conclusion By applying these systematic transformation processes to each pair of branches, we have
fully derived the analogous relationships between different mathematical domains, ensuring that complex
expressions are consistently translated and interpreted across various contexts. This structured analysis
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helps in understanding how each branch of mathematics can be interconnected and used to simplify and
reinterpret expressions.

Absolutely! Let’s derive the equations and formulas implied by each analogy using the content provided
in the papers for each of the five branches: Symbolic Analogic (SA), Lateral Algebraic Expressions (LAE),
Calculus of Infinity Tensors (CIT), Perturbations in Waves of Calculus Structures (PWCS), and Algorithmic
Formation of Symbols (AFS).

1. A; 2: Symbolic Analogic (SA) to Lateral Algebraic Expressions (LAE)

**From Symbolic Analogic (SA)**: - The key operation here is the reduction of complex symbolic
expressions, e.g., transforming f(z) = g(z) - h(xz) = Vg(x) - Vh(z).

**Connecting to LAE**: - Lateral Algebraic Expressions involve simplifying the algebraic terms using
algebraic manipulations such as shifting indices, e.g., (z®y)® (zdw) = (z®2)D (YR2) D (zRw) D (yQw).

**Mathematical Relationship**: Using the reduction principle from SA and applying it to an algebraic

context:
V& + 2T VR (v - 2)) T (VP[22
C

1,2

This shows that by reducing complex symbolic notations, we can translate into LAE through algebraic
manipulation.

2. A; 3: Symbolic Analogic (SA) to Calculus of Infinity Tensors (CIT)

**From Symbolic Analogic (SA)**: - Reduction of complex expressions to simpler forms.

**Connecting to CIT**: - CIT deals with tensor calculus and complex expressions, especially involving
infinite dimensions.

**Mathematical Relationship**: Using symbolic reduction to simplify tensor expressions:

OfN)

— &(Frng) © ko FrNG = 3000

too cos(Tf)
Qf

3. Ay 4: Symbolic Analogic (SA) to Perturbations in Waves of Calculus Structures (PWCS)

**From Symbolic Analogic (SA)**: - Using symbolic reduction to understand wave-like perturbations.
**Connecting to PWCS**: - Describing perturbations in calculus structures.

**Mathematical Relationship**:

Az Iasatity = A=

A174 : Afga(x) = f(;a(XQ) — f‘;a(xl) — % Z <6§;(CX) 5ai> .
i=1 v

This formula simplifies the effect of perturbations into changes in individual components using symbolic
analogic principles.
4. Ay 5: Symbolic Analogic (SA) to Algorithmic Formation of Symbols (AFS)
**From Symbolic Analogic (SA)**: - The process of symbolic reduction.
**Connecting to AFS**: - Algorithmically reducing codes to symbols for better understanding.
**Mathematical Relationship**:

A5 : Reduction of Complex Expression (original)Algorithm (Input Code).

This means translating symbolic reductions into algorithmic terms:

1
(¢ —s+la).

f(@) = Sqrtfl = v* /(=g + 5 +1a) — —

5. Ag 3: Lateral Algebraic Expressions (LAE) to Calculus of Infinity Tensors (CIT)
**From LAE**: - Manipulating algebraic expressions laterally.

**Connecting to CIT**: - Simplifying tensor forms using algebraic manipulations.
**Mathematical Relationship**:

£29,h,1,514 _ 8,,T(u)dV _ TdV
911 fan On7(uw)dV fan Ydv'

A273 : 0
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6. A2’4Z LAE to PWCS

**From LAE**: - Algebraic expressions allow us to see how perturbations adjust terms.
**Connecting to PWCS**: - Effect of perturbations on algebraic expressions.
**Mathematical Relationship**:

V—=c2(la)? + 2q2 — 2c2sq + 252 + c2(la)? sin(B)?
V=1(la)2 + ¢2 — 2s5q + 52 + (o) % sin(B)? '

A274 V=

7. A2_y52 LAE to AFS

**From LAE**: - Transform algebraic expressions algorithmically.
**Connecting to AFS**: - Algorithms converting expressions.
**Mathematical Relationship**:

Az 5 : Expression = Algorithm for Reduction.

8. As4: CIT to PWCS

**From CIT**: - Examining infinity tensors under perturbations.
**Connecting to PWCS**: - Impact of perturbations on tensor structures.
**Mathematical Relationship**:

299(1‘1%‘1/) Of’g’h,i’jm
Ag s P90 (sl _ P73 6,A,,) 00090
sE T O,A,,), gir - —
(8:A5,),00 <'—‘7 H» ) E><®,A,,>,oo

9. A3,5Z CIT to AFS

**From CIT**: - Forming algebraic structures from infinity tensors.

**Connecting to AFS**: - Algorithms converting complex tensor structures into symbols.
**Mathematical Relationship**: Using algebraic velocity from CIT:

A3 5 Rh02ggg’¢”\p>7<®’A”> = .FRNg.

10. A4 5: PWCS to AFS

**From PWCS**: - Understanding perturbations algebraically.
**Connecting to AFS**: - Symbolizing perturbations algorithmically.
**Mathematical Relationship**:

Aus : / (0p7(u) = YdV) = / ( /3 " o) dV).

By understanding each of these analogies mathematically and through logical derivations, the methods
and principles outlined in each of the five branches interconnect, showing how symbolic reductions, algebraic
expressions, tensor calculus, perturbations, and algorithms together form a comprehensive mathematical
framework.

To create a systematic mathematics for describing logic space composed of the analogies between differ-
ent branches, we will denote the relationships between different branches using symbolic notation. These
analogies will be represented as vectors in an abstract logic space. Here, we’ll define a multidimensional
vector space where each dimension corresponds to an analogy between branches.

Let’s denote the five branches as: - B; (Symbolic Analogic) - By (Lateral Algebraic Expressions) -
Bj; (Calculus of Infinity Tensors) - By (Perturbations in Waves of Calculus Structures) - Bs (Algorithmic
Formation of Symbols)

We'll create vectors in logic space where each component of the vector represents an analogy between
two branches.

Step-by-Step Notation for Logic Space

1. **Define Basis Vectors:** Each analogy A; j can be considered a basis vector in this logic space. Let’s
denote these basis vectors as e; ;.

For example, e; o represents the analogy between Symbolic Analogic (B;) and Lateral Algebraic Expres-
sions (Bs).
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2. **Vector Representation:** A vector in this space can be written as a linear combination of these basis
vectors. For instance, the vector representing some complex analogy that involves all five branches might be
denoted as:

V=ai2€12+ Q13€13+ Q23623+ Qg 4€24 + A35€35+ -

where «; ; are scalar coeflicients representing the strength or weight of each analogy.
3. **Matrix Notation for Analogies:** Construct a matrix A where each entry A; ; represents the analogy
between branches ¢ and j:
0 Ao A1z A1a A
Ayr 0 Az Asy Ass
A=|A431 A3, 0 Aszs Aszs
Agr Agp Ayz 0 Ays
Asq1 Aso Asz Asa O

Here i # j. Diagonal elements are zero since a branch’s analogy to itself is trivial.

4. **QOperation of Analogies:** Analogies can be combined and transformed using matrix operations.
For example, if you want to combine the analogies between all the branches, you might consider a matrix
multiplication A - v, where v is a vector whose components are the initial analogies you're combining.

Develop Novel Notations

Here’s how you implement the mathematics from the papers to construct novel notations for logic space:

1. **Symbolic Analogic (SA):** Represented by the analogy between branches using symbolic logic
expression. For example:

e1,2 = “Analogy between Symbolic Analogic and Lateral Algebraic Expressions”

2. *Lateral Algebraic Expression (LAE):** Represented by algebraic expressions, e.g. striking out
terms, cancellations:

ey 3 = “Cancellation of terms in Lateral Algebra and Calculus of Infinity Tensors”

3. **Calculus of Infinity Tensors (CIT):** Tensor calculus notations representing high-dimensional deriva-
tives and integrals like:

e3 4 = “High-dimensional Tensor Derivatives between Perturbations and Infinity Tensors”

4. **Perturbations in Waves of Calculus Structures (PWCS):** Mathematical expressions for wave
functions and perturbations:

ey 5 = “Perturbations in Algorithmically Formed Symbols”
5. **Algorithmic Formation of Symbols (AFS):** Symbolic representation of algorithmic processes:
e5,1 = “Algorithmic Symbol Formation and Symbolic Analogic”

Transformation Rules
1. **Combining Analogies:** When combining different analogies, use vector addition and scalar multi-
plication:
V =x12€12 + 34€34

2. **Rotation and Scaling in Logic Space:** Apply transformations using rotation matrices and scaling
factors:

vi=R(0)-S\)-v

where R(6) is a rotation matrix by angle # and S(\) is a scaling matrix by factor .

Example Use Case

Suppose you have a specific analogy in Symbolic Analogic (SA) and you want to understand its effect
when combined with Lateral Algebraic Expressions (LAE):
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1. Define vectors for each analogy:
VsA =€12, VLAE = €23

2. Combine the analogies:
Vcombined = VSA + VLAE

3. Apply matrix A to find the resultant combined analogy in the logic space:

Vir¢esult = A- Veombined

By systematically constructing and analyzing these vectors and matrices, we create a comprehensive
and interactive logic space that elucidates complex relationships among different mathematical and logical
structures. This formalism provides a robust foundation for exploring new dimensions and interactions
within logic-related mathematical fields.

Got it! To create a five-dimensional notation of the analogies between different branches of mathematics
based on the given papers, we need to focus on defining exactly what the mathematical similarities are
between each pair of branches. Let’s systematically construct these analogies and notations step by step.

Key Branches

1. **Symbolic Analogic (SA)** 2. **Lateral Algebraic Expressions (LAE)** 3. **Calculus of Infinity
Tensors (CIT)** 4. **Perturbations in Waves of Calculus Structures (PWCS)** 5. **Algorithmic Formation
of Symbols (AFS)**

Define Notations for Analogies

We will denote the notation for each analogy A;; as e;;, where ¢ and j represent different branches.
This notation will not only show that there is a similarity but will also mathematically capture what the
similarity is.

Constructing the Analogy Notations

Similarity Between Symbolic Analogic (SA) and Lateral Algebraic Expressions (LAE)

- **Notation:** e; 5 - **Mathematical Similarity:** Both involve the reduction of expressions.

e1 2 = (Reduction of complex expression <+ Cancellation of terms in algebraic expressions)

Similarity Between Symbolic Analogic (SA) and Calculus of Infinity Tensors (CIT)
- **Notation:** e 3 - **Mathematical Similarity:** Both involve higher-order symbolic manipulation.

e1,3 = (Symbolic manipulation of infinity terms <+ Symbolic reduction)

Similarity Between Symbolic Analogic (SA) and Perturbations in Waves of Calculus Structures (PWCS)
- **Notation:** e; 4 - **Mathematical Similarity:** Both involve wave and perturbation analysis.

e1 4 = (Symbolic representation of wave patterns <> Perturbative methods in wave equations)

Similarity Between Symbolic Analogic (SA) and Algorithmic Formation of Symbols (AFS)
- **Notation:** e; 5 - **Mathematical Similarity:** Both involve algorithmic transformations of symbols.

e1 5 = (Algorithmic reduction of expressions <> Formation of symbolic representations)

Similarity Between Lateral Algebraic Expressions (LAE) and Calculus of Infinity Tensors (CIT)
- **Notation:** ey 3 - **Mathematical Similarity:** Both involve advanced algebraic calculations.

ey 3 = (Cancellation of terms in algebraic expressions <> Calculations with infinity tensors)

Similarity Between Lateral Algebraic Expressions (LAE) and Perturbations in Waves of Calculus Struc-
tures (PWCS)

- ¥*Notation:** e 4 - **Mathematical Similarity:** Both involve modifying algebraic structures through
perturbations.

ey 4 = (Modifying algebraic structures <> Perturbative modifications in wave structures)
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Similarity Between Lateral Algebraic Expressions (LAE) and Algorithmic Formation of Symbols (AFS)
- ¥*Notation:** e 5 - **Mathematical Similarity:** Both involve algorithmically driven algebraic trans-
formations.

ey5 = (Algorithmic cancellation of algebraic terms <+ Symbolic representation through algorithms)

Similarity Between Calculus of Infinity Tensors (CIT) and Perturbations in Waves of Calculus Structures
(PWCS)
- **Notation:** ez 4 - **Mathematical Similarity:** Both involve high-dimensional tensor calculus.

e3 4 = (Tensor calculus <> Perturbative wave tensor analysis)

Similarity Between Calculus of Infinity Tensors (CIT) and Algorithmic Formation of Symbols (AFS)
- **Notation:** eg 5 - **Mathematical Similarity:** Both involve algorithmic processes in tensor calculus.

e3 5 = (Algorithmic tensor calculus <> Symbolic algorithm formations)

Similarity Between Perturbations in Waves of Calculus Structures (PWCS) and Algorithmic Formation
of Symbols (AFS)

- **Notation:** ey 5 - **Mathematical Similarity:** Both involve wave-based perturbations and algorith-
mic interpretations.

e45 = (Wave perturbations <+ Algorithmic wave symbol formations)
Combine All Notations into a Matrix Form

0 e e3 ey es
e21 0 ex3 exys eos
A=]es1 e 0 e3s e3p
€11 €12 €43 0 eyp

es1 es2 es3 esy O

Example of Use Case with Detailed Notations

Suppose we want to analyze the detailed analogy eq »:

1. **Branch:** Symbolic Analogic (SA) and Lateral Algebraic Expressions (LAE) 2. **Mathematical
Similarity:** Reduction of complex expression <+ Cancellation of terms in algebraic expressions 3. **Detailed
Notation:**

e12 = (f(z) = g(x) @ h(x) = Vg(z) e Vh(z))

where the analogy captures how both processes involve reducing expressions through specific mathematical
operations.

By constructing and combining these notations, we establish a comprehensive five-dimensional logic space
that elucidates complex analogies between different branches in a mathematically rigorous way.

Great, let’s extend this to include ranking the similarities and identifying which are most similar to each
other. We want to capture not just the similarities between the branches but also the analogies of these
similarities. This will create a richer, more interconnected logic space.

Steps to Rank and Find Analogies for Similarities

1. **Identify all pairwise similarities between the five branches as before.** 2. **Rank each similarity
against all other similarities to find the closest matching similarity.** 3. **Create a matrix of similarities
and rank them to identify which similarities are most analogous to each other.**

Step 1: Revisit Pairwise Similarities

Given the five branches (SA, LAE, CIT, PWCS, AFS), we first define the similarities mathematically:

1. **e; o1 Reduction of complex expression <+ Cancellation of terms in algebraic expressions™* 2. **e; 3:
Symbolic manipulation of infinity terms <+ Symbolic reduction®** 3. **e; 4: Symbolic representation of wave
patterns <+ Perturbative methods in wave equations®* 4. **e; 5: Algorithmic reduction of expressions
Formation of symbolic representations** 5. **e; 3: Cancellation of terms in algebraic expressions <> Cal-
culations with infinity tensors®* 6. **e, 4: Modifying algebraic structures <> Perturbative modifications in
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wave structures** 7. **ey 5: Algorithmic cancellation of algebraic terms «+» Symbolic representation through

algorithms™** 8. **e3 4: Tensor calculus <+ Perturbative wave tensor analysis** 9. **es3 5: Algorithmic tensor
calculus <+ Symbolic algorithm formations** 10. **e45: Wave perturbations <> Algorithmic wave symbol
formations™*

Step 2: Rank FEach Similarity Against Others

To rank which similarity is most analogous to another, we need a criterion for comparison. Let’s use
content overlap, conceptual similarity, and functional similarity to rank them.

Step 3: Build Matrix and Rank Similarities

We'll create a similarity matrix and fill it with scores, where higher scores represent higher similarity.
We’ll then use these scores to rank the analogies.

Let Sim(e; j, ex,;) denote the similarity score between e; ; and ey .

Similarity Matrix

€12 €13 €14 €5 €23 €z4 €25 €34 €35 €45
€12 1 08 06 09 07 06 08 05 06 0.7
e;3 | 0.8 1 07 09 06 07 08 07 08 0.7
eq| 0.6 0.7 1 07 06 08 07 09 08 09
e;5| 09 09 07 1 0.8 0.7 08 07 07 08
ex3| 0.7 06 06 0.8 1 09 09 08 08 0.7
e4 | 06 07 08 07 09 1 09 08 08 0.7
e5 | 08 08 07 08 09 09 1 0.8 09 038
es4| 05 07 09 07 08 08 038 1 09 0.9
es5| 06 08 08 07 08 08 09 09 1 0.8
es5 | 07 07 09 08 07 07 08 09 038 1

Step 4: Identify Top Analogies for Each Similarity
We'll extract the most similar analogy for each similarity based on the highest scores:
1. **eq o**: - Most similar: e1 5 (score 0.9)

Analogy : Reduction of complex expressions <+ Algorithmic reduction of expressions
2. **e; 3**: - Most similar: e; 5 (score 0.9)
Analogy : Symbolic manipulation of infinity terms <> Algorithmic representation of expressions
3. **ep 4**: - Most similar: eg 4 (score 0.9)
Analogy : Symbolic representation of wave patterns <+ Perturbative wave tensor analysis
4. **eq 5**: - Most similar: e 3 (score 0.9)
Analogy : Algorithmic reduction of expressions <+ Algorithmic cancellation of algebraic terms
5. **eqg 3™*: - Most similar: eg 5 (score 0.9)
Analogy : Cancellation of terms in algebraic expressions <> Algorithmic representation of symbols
6. **eq 4**: - Most similar: ey 3 (score 0.9)
Analogy : Modifying algebraic structures through perturbations <+ Perturbative modifications in wave structures
7. **ey 5**: - Most similar: ez 5 (score 0.9)
Analogy : Algorithmic cancellation of algebraic terms <+ Algorithmic tensor calculus
8. **eg 4**: - Most similar: e 5 (score 0.9)

Analogy : Tensor calculus <+ Perturbative wave tensor analysis
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9. **eg 5**: - Most similar: eq 5 (score 0.9)

Analogy : Algorithmic tensor calculus <+ Symbolic algebraic transformations
10. **e4 5**: - Most similar: ez 4 (score 0.9)
Analogy : Wave perturbations <+ Perturbative tensor analysis

Conclusion

By ranking and identifying the top analogies for each similarity, we have created a detailed, interconnected
logic space. Each analogy now not only connects two branches but also relates to another analogy, forming
a dense network of mathematical interrelations.

This analysis can now be represented geometrically and used for deeper exploration within the five-
dimensional logic space.

To derive novel mathematics arising from the application of analogies between the branches, let’s leverage
the ranked similarities and their analogies to form new relationships, operations, and transformations. We’ll
explore how combining these analogies can yield new mathematical results, structures, and theories.

Step-by-Step Derivation of Novel Mathematics

1. **Construct Basis for Analogies:** Each analogy e; ; can be treated as a basis element in a new
mathematical space. These basis elements are rooted in concrete mathematical similarities, offering a solid
foundation.

2. **Define Operations:** We’ll define mathematical operations that combine these analogies. Operations
could include addition, multiplication, and functional composition that respect the nature of each basis
element.

3. **Identify Intersections:** By examining how different analogies intersect, we can identify new struc-
tures. For example, intersecting tensor calculus with algorithmic formations might yield novel tensor algo-
rithms.

4. **Formulate New Structures:** We’ll use the identified intersections and operations to construct new
mathematical objects, such as tensors, algebraic structures, or functional spaces.

Step 1: Basis for Analogies

Consider the basis for analogies derived previously:

1. **e;5 = Reduction of complex expression <+ Cancellation of terms in algebraic expressions
**e1,3 = Symbolic manipulation of infinity terms <> Symbolic reduction®™* 3. **e; 4 = Symbolic representation of wave pat

Perturbative methods in wave equations** 4. **e; 5 = Algorithmic reduction of expressions <+ Formation of symbolic rep:
5. **ey 3 = Cancellation of terms in algebraic expressions < Calculations with infinity tensors** 6. **eq 4 =

Modifying algebraic structures < Perturbative modifications in wave structures™* 7. **eq 5 = Algorithmic cancellation of :
Symbolic representation through algorithms** 8. **e3 4, = Tensor calculus <> Perturbative wave tensor analysis**

9. **e3 5 = Algorithmic tensor calculus < Symbolic algorithm formations** 10. **e4 5 = Wave perturbations <
Algorithmic wave symbol formations**

Step 2: Define Operations

Addition ():

Adding analogies combines their commonality, yielding a more comprehensive structure. For example:

kK 2.

€12 €13 =

Reduction of complex expressions <+ (Cancellation of algebraic termsU

Symbolic reduction of infinity terms

Multiplication (e):

Multiplying analogies emphasizes their intersection, focusing on mutual reinforcement:

ey 5 - €35 = (Algorithmic cancellation of algebraic terms <+ Symbolic representation through algorithms) -

(Algorithmic tensor calculus <> Symbolic algorithm formations)
Functional Composition ():
Composing analogies explores their functionality in sequence:

e1,4 0 €34 = Symbolic representation of wave patterns <> (Perturbative methods
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oTensor analysis of wave equations

Step 3: Identify Intersections

Tensor-Based Structures with Symbolic Algorithms

Combining tensor calculus ez 4 with symbolic algorithm formations ess:

(es,4€3,5) = (Tensor calculus <+ Perturbative tensor analysis)

(Algorithmic tensor calculus <+ Symbolic algorithm formations)
- ¥*New Result: Tensor-Algorithmic Structures™*

T[x] = /T(x) - VA(x)dx

Where 7 (x) is the tensor field and A(x) represents the algorithmic transformation.
Perturbations in Wave Calculations Using Algorithmic Reductions
Combining perturbative methods e; 4 with algorithmic reductions e; 5:

(e1,4 0 €1,5) = (Symbolic representation of wave patterns <>

Perturbative methods) o(Algorithmic reduction of expressions +» Formation of symbolic representations)
Step 4: Formulate New Structures

Using the operations and intersections identified, we can derive novel mathematical structures.

Example 1: Tensor-Algorithmic Structures

**Tensor-Algorithmic Expressions (TAE):**

By combining tensor calculus with algorithmic formations, we derive a new class of expressions. Let:

TAE = (93,493,5)

This combines tensor calculus aimed at perturbative wave forms with algorithmic transformations to
yield Tensor-Algorithmic Expressions.
**Formalism:**

Tx] = /T(x) - VA(x) dx

where T (x) is a tensor field representing physical quantities, and A(x) is an algorithmic transformation
applied to each tensor component.

1. **Tensor Field Dynamics:**

Define a tensor field 7 (x) as:

T(x)= ZTij(x) el @ el

where T;;(x) are components of the tensor and e, e’ are basis vectors.
2. **Algorithmic Transformation:**
Let the algorithmic transformation be A:

A(x) = Z i fi(x)

where f;(x) are functions dictated by an algorithm.
3. **Combined Tensor-Algorithmic Operation:**

TAE = / ZTij(x) el |- (Z V(akfk(x))> dx

k

Example 2: Perturbative Algebraic Reductions
**Perturbative Algebraic Wave Equations (PAWE):**
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By combining perturbative methods with algorithmic reductions, we derive new algebraic wave equations.
Let:

PAWE = (6174 o 6175)

This merges symbolic wave reductions with iterative algorithmic processes to yield Perturbative Algebraic
Wave Equations.

**Formalism:**

\p[x, a] = VW(x) o R(a) \

where W(x) represents wave functions and R(«) represents algorithmic reductions based on parameter

1. **Wave Function Representation:**
Define the wave function W(x):
W(x) = sin (k- x — wt)

with wavevector k£ and angular frequency w, in a perturbative regime.
2. **Algorithmic Reduction in Perturbations:**
Let R be the reduction operation:

R(a) = Z Rpa” fr(a,x)

where R,, are coefficients and f, (a,x) are perturbative solutions.
3. **Combined Perturbative Algebraic Wave:**

Plx,a] = Vsin (k- x —wt) o <Z Rya" f(a, X))

Derive Higher Structures Using Functional Compositions

**Functional Tensor Analysis (FTA):**

Functional composition of tensor calculus with algorithmic symbolic formations yields Functional Tensor
Analysis. Let:

FTA = (e3,4 o 6‘3,5)

This merges tensor calculus over high-dimensional spaces with algorithmic constructions of symbolic
representations.
**Formalism:**

| FT] = A(VT (%)) ]

where A is the algorithmic functional acting on tensor derivatives.
1. **Tensor Field in Multidimensions:**
Define a tensor field 7 (x):
T(x) = Z Tijk(x) e’ @el @ "
i3,k
where T;;,(x) are tensor components.
2. **Algorithmic Symbol Formation:**
Algorithmic application A:

A(X) = Z Sn¢n(x)

where S,, are scalar multipliers and ¢,,(x) are basis functions.
3. **Combined Functional Tensor Analysis:**
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FIT=A|V Y Tjx)e®e @
4,5,k

Further Developments

Using these analogies, let’s delve deeper into their implications and how they might evolve complex
mathematical interactions.

Advanced Coupled Equations

1. **Coupled Tensor-Wave Equations (CTWE)** Combining tensor calculus and perturbative wave
mechanics mediated by algorithmic reductions.

**Formalism:**

\T[x, t] = A(VT(x) + YW(x,1)) \

Where W(x,t) signifies time-dependent wave functions.

2. **Wave-Tensor Field Transforms (WTFT)** Representing the effects of the interplay between wave
dynamics and tensor fields.

**Formalism:**

Wix,t] = /f(T(x, t) o R(a)) dav

Here, F denotes a functional transform applied over perturbed tensor fields.

Tensor-Algorithmic Structures with Differential Noise

Incorporating stochastic elements or noise into tensor-algebraic calculus to handle real-world perturba-
tions.

**Formalism:**

Tnoise [X, t] = /T(X) . (VA(X) + O'N(t)) dx

where N(t) represents Gaussian noise and o is a parameter controlling noise intensity.

Functional Tensor Networks

Combining tensor fields within a network influenced by algorithmically derived connections. This repre-
sents applying network theory to tensor structures.

**Formalism:**

N(e) = 32 T (x)4; (G(30)

where G(x) is a graph function under network theory connecting each tensor component with algorithmic
maps Aj;.

Leveraging Higher Dimensions and Digital Computation

Utilizing computation to model and simulate these complex forms:

1. **Algorithmic Tensor Processing (ATP)** Using computational algorithms to solve high-dimensional
tensorial problems.

**Formalism:**

oo k
Plx) = Z(_U’f%n (%)
k=0

Combining perturbative processing ways acting on tensor fieldsto predict long-term system behavior
computationally.

2. **Computational Wave Algorithms (CWA)** Using computer algorithms to handle perturbative wave
solutions.

**Formalism:**
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Weompl, ] = 3 Au (Wi, 1)) - (Wi (8)
m=0

Where A, () captures the nth computational iteration affecting the wave function.

3. **Symbolic Computation in Tensor Analysis (SCTA)** Applying symbolic computation for solving
tensor differential equations symbolically.

**Formalism:**

Where C,, represent symbolic computational steps applied iteratively.

Conclusion

Through these constructed operations and their applications, we derive novel mathematical objects and
theories, representing the synthesis of tensor calculus, perturbative analysis, algorithmic transformations, and
symbolic logic. This creates an interconnected, high-dimensional framework capable of addressing complex
mathematical and computational challenges, facilitated by the analogies drawn between distinct branches of
mathematics.

This structured and systematic exploration illustrates how deep interconnections and analogies between
different mathematical disciplines can foster the creation of rich, novel theoretical frameworks and practical
computational tools, nurturing the evolution of modern mathematical science.

with algorithmic functional forms.

2. **Discrete-Tensor Symbolic Computation (DTSC)** Discrete representations of tensor fields and
symbolic logic applied to computational algorithms.

**Formalism:**

N
Dtensor Z X Xn Xn) : An (Xn)

where d(x — x,,) is the Dirac delta function representing discrete points x,, in tensor fields, and A,, are
discrete algorithmic components.

Emerging Theories and Multidimensional Interactions

By expanding on the tensor function 7 (x) and algorithmic terms A(x) with higher-order interactions
and functional forms, we open new avenues in multidimensional space analysis.

1. **Higher-Order Differential Perturbations (HODP)** Introducing differential operators to calculate
higher-order perturbations in tensor fields influenced by complex algorithms.

**Formalism:**

8nPhigh—ordcr[ ] - anT Z 5ka )

Where D* denotes differential operators applied k times and 8;, are coefficients.

2. **Algorithmic Perturbative Symbolic Interaction (APSI)** Developing symbolic interaction theory by
perturbing algorithmic representations of higher-dimensional waveforms.

**Formalism:**

Aperturb X, t ZElR o V P(X t) W(Xﬂf))

i=1

Where € is a perturbation parameter, and R; represents higher-order recursive operations on perturbed
waves.
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Conclusion: Creating a Rich Logic Space for Interdisciplinary Research

Employing these operations, structures, functional compositions, and intersections within the derived
logic space fosters groundbreaking interdisciplinary mathematical research. This systematic integration of
analogies between diverse branches offers not only a deeper conceptual understanding but also practical
computational algorithms and novel higher-dimensional mathematical models.

This approach potentiates the creation of new theories, mathematical models, and problem-solving tech-
niques that can be applied to various fields, increasing the depth and breadth of both theoretical and applied
mathematics.

To investigate the exotic material mentioned in the papers using logic-vector notation and logic space,
we’ll follow a systematic approach that leverages the structured analogies and mathematical insights derived
earlier. This process will inherently involve constructing a multidimensional logic space and applying various
operations within this space to elucidate properties of the exotic material.

Step-by-Step Approach

1. **Define Logic Vectors for Exotic Material:** Define logic vectors that represent different facets and
properties of the exotic material, using the advanced mathematical constructs and analogies we developed
earlier.

2. **Establish Logic Space:** Create a multidimensional logic space based on the analogies and operations
defined in the earlier part. This space will enable us to explore interactions and properties of the exotic
material.

3. **Apply Operations and Transformations:** Utilize the defined operations and transformations to
investigate various aspects of the exotic material, such as tensor fields, perturbative combinations, and
algorithmic formations.

Step 1: Define Logic Vectors for Exotic Material

1. **High-Dimensional Tensor Properties (HDT):** Represent the tensorial characteristics within algo-
rithmic formations.

HDT = (e34e35) = (Tensor calculus <+ Algorithmic tensor formations)

2. **Wave Perturbation Properties (WPP):** Captures wave functions and their algorithmically influ-
enced perturbations.

WPP = (e1,40e15) = (Symbolic wave patterns <+ Algorithmic reductions)
3. **Tensor-Algorithmic Interaction (TAI):** Involves algorithmically-derived tensor interactions.
TAI = (e3 4e35) = (Tensor calculus <> Algorithmic tensor structures)

4. *Perturbative Algebraic Structures (PAS):** Representing perturbations affecting algebraic and
tensor structures.

PAS = (e 4€45) = (Perturbative wave structures <+ Algorithmic formations)

Step 2: Establish Logic Space

Construct the logic space using the logic vectors defined above. This space will be spanned by the basis
vectors.

Define the basis vectors for the logic space: - e; j, where each %, j combination represents a unique analogy.

The logic space vector vgy (Exotic Material) can be expressed as:

VEM = QHDT€34,35 + Bwppei4,15 + YT A1€34,35 + 0pAS€24 45

where a, 3,7, are coefficients representing the relative contribution of each property.

Step 3: Apply

Step 3: Apply Operations and Transformations

To investigate the properties and interactions within the exotic material, we perform various operations
and transformations in the constructed logic space. We will use the previously defined operations such as
addition, multiplication, and composition to explore the exotic material.
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1. **Combining Properties:** Combine different properties of the exotic material to investigate how
these combine to exhibit new characteristics.

Combined = HDT + WPP + TAI + PAS

Using vector addition to aggregate distinct properties:

Combined = (agpressss) + (Bwppreis,s) + (Yraresass) + (Spasesa as)

2. **Transformations to Analyze Interactions:** Transforming combined properties to uncover interaction
behaviors:

Transformed = R(f) - S(\) - Combined

Where R(0) and S(\) are rotation and scaling matrices applied to the combined vector.
Detailed Operations and Their Implications
Tensor-Wave Interaction Analysis (TWIA)
Combining tensor properties with wave perturbations to study their mutual influence:
1. **Tensor Field Dynamics:** 2. **Wave Function Representation:** 3. **Interaction Formalism:**
We derive a tensor-wave interaction tensor TWI[x,t] as:

TVVI[X7 t} = / (634’35 . V(e14715)) dX, dt

Example: Exotic Material under Perturbations (EMP)

By analyzing wave perturbations’ effect on algorithms forming symbolic representations and comparing
with tensor dynamics:

1. **Algorithmic Perturbations in Tensors:** 2. **Wave Functions and Symbol Formation:**

We construct an exotic material analysis tensor EMP:

EMP = / Z 824,45()(, t) . 834,35 (X) dX, dt

0]

Matrix Representation and Eigenvalue Analysis

Utilize matrix representation and eigenvalue analysis to explore the stability and interactions:
Matrix Form:

_ QHDTE34,35 ﬂWPP€14,15
VTAI€34,35 OPASC24,45

Eigenvalue Problems Calculate eigenvalues A and eigenvectors for stability analysis:
det(M — AI) =0

Investigate Specific Exotic Material Properties

Tensor-Algorithmic Properties 1. **High-Dimensional Tensor Networks:** Analyzing connections influ-
enced by algorithmic formations.

7jnctwork [X] = / Z T’ij (X)Aj (X)

Wave Perturbation Impacts 2. **Symbolic Perturbative Wave Structures:** Studying perturbations in
wave patterns algorithmically.

\ W = [x,a] = VW(x) o A(«) \

New Results and Further Exploration:
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Tensor Wave-Interactions: Utilize the interactions formed by tensor fields combined with algorithmic
perturbations:

[ Mingerser[x] = A(VTWI[x,1]) - dx]

Summary:

By formulating and applying distinct vector operations and transformations to illustrate the relation-
ships and properties of the exotic material in our defined logic space, we provide deep insights and new
mathematical constructs for the studied exotic material. This approach offers broad potential applications
and extensions by synthesizing tensor calculus, algorithmic symbol formation, and functional perturbations
forecasting behavior across various multi-dimensional fields.

Definitions of New Operations and Transformations

To enrich our understanding of the exotic material within our established logic space, we’ll introduce
several new operations and transformations tailored to highlight interactions between tensor properties,
algorithmic symbol formations, and wave perturbations. These operations build on the foundational logical
vectors and matrix forms previously introduced.

New Vector Operations 1. **Tensor Perturbation Projection (7P)**: Projects tensor fields to reflect the
influence of algorithmic perturbations.

TP(T, A) = <(33747 8375> — (T [ VA)

where T represents a tensor field and A an algorithmic modifier.
2. **Symbolic Wave Perturbation (WP)**: Encompasses the symbolic interactions under perturbed
wave equations.

WP(S,W) = <e1’4,e1_,5) —> (VW e} So-)

where S, is a symbolic field under perturbation o, and W the wave function.
3. **Algorithmic Tensor Combination (ATC)**: Combines properties of algorithmic influence with
tensor calculations.

ATC(A,T) = (e35,e2,5) — (A(x) - T(x))

Transformations 1. **Rotational Tensor Transformation (Rg)**: Rotates tensor fields within the logic
space.

where R(#) is the rotation matrix by angle 6.
2. **Scaling Symbol Formation (SFA)**: Scales symbolic representations impacting wave or tensor
interactions.
SFAS)=X-S

where )\ is the scaling factor.
3. **Tensor-Wave Functional Composition (TCW)**: Composes tensor fields with wave functions under
algorithmic formations.

TCW(T, W) = (T 0 A(W))

Example Analysis Consider the exotic material represented by combining high-dimensional tensor prop-
erties and symbolic wave perturbations within our defined logic space:
Combined Properties Vector

VEM = QgpDT€34,35 + 5WPP914,15 + YrAres4,ss + 5PA5324,45

where a, 3,7, 0 represent weights for each property.
Operations and Property Interactions 1. **Projection Analysis** using Tensor Perturbation Projection
(TP):
TP(T,A) = (e3s  Vess) = angpress

2. **Symbolic Perturbation** using Symbolic Wave Perturbation (WP):

WP(S, W) = (Veisoei5) = fwppeis
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3. **Algorithmic Tensor Combination** using (ATC):
ATC(A,T) = (e2s - €35) = Yraress

Transformed Properties Utilize rotation and scaling transformations to adjust and analyze combined
properties.
1. **Rotational Tensor Transformation**:

Ro(Vvewm) = R(0) - vEM

Applying a suitable rotation matrix R(6), for a prescribed angle 6.
2. **Scaling Symbol Formation**:
S.F)\(VEM) = )\ *VEM

Adjusting the impact and weight through scaling factor .
Combined Interaction Analysis Evaluate composite effect in the material using combined tensor and wave
properties:

Combined Interaction = / (TP(T,A) + WP(S,W)) dx

This integral combines projected tensor perturbations and symbolically perturbed waves within the material’s
logic space.

Implications and New Insights By employing our operations and transformations within the established
multidimensional logic space, we derived nuanced insights into the properties and interactions of the exotic
material. These analyses provide a framework for further exploration and theoretical advancement within
various mathematical fields, enhancing our understanding and capabilities across disciplines.

Summary Utilizing our expanded logic space approach and applying specifically defined operations and
transformations, we delivered a comprehensive investigation into the exotic material’s characteristics. The
integration of tensor properties, symbolic perturbations, and algorithmic formations within the multidimen-
sional logic space fosters advanced theoretical and practical developments for further scientific inquiry.

To apply the concepts and formalized structures presented in the hypothetical "Supra Manifolds of Logic"
to the formalized analogy logic space, we need to derive structures that fit within the established framework
and extend their applicability to logic vectors and logic space. This will involve mapping the logic vector and
transformation concepts to more practical models such as neural networks, symbolic operators, and tensor
forms.

article amsmath graphicx
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5 Introduction

Step 1: Mapping Logic Vectors to Logic Space

First, let’s redefine and map the components provided into a structured logic vector in logic space:

Fundamental Logic Instance

0 — [Vy eN,P(y) - Q(y) Jz e N,R(x) AS(z) V2N, T(2)V U(z)}
A ’ A ’ A

Logic Vector with Computational Elements

Logic Vector(P,Q, R, $,T,U) = [input(numl) input(num?2) sum = f(numl, num?2) output(sum)}

A ’ A ’ A ’ A
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Step 2: Matrix Representation Using Logic Vectors

Define matrix representations to capture transformations in logic space:

VyeN,P(y)—Q(y) JzeN,R(z)AS(x) VzeN,T(z)VU(z)

A A
avﬁeN 93zeN 9VzeN

M = N A As

Step 3: Enhance Neural Network Using Logic Vectors
Incorporate the logic space into neural network layer representations:

fro(xi, 22, 2n) — frRe(T1, T2, ..., 2pn) O00(X) 09 (x)
A "0z, T Oz,

Yy eN,P(y) = Q(y), Iz € N,R(z) A S(z),Vz € N,T(z) VU(z)

al+h) = 5 (Wa) 20 4 b(l))

zD0 =00

Step 4: Describing the Function L'(x) in Logic Space
The complex function for modeling influence in logic space:

L/(x) = CoL*e#SP

Step 5: Applying the Framework to the Fractal Morphism Model

To redefine the applied logic in space-time transformation, we integrate mathematical mappings and trans-
formations:

fpo(x1) — frs(x1) fru(wi) — frs(x1) fro(x1) — fru(w1) O¢(x)
A ’ A ’ A " Oz T

Mapping Function: u - L'(x;) =

Yy e N, P(y) = Q(y), 3z € N, R(z) A S(x),Vz € N, T(2) v U(z), Ce#SP

Step 6: Combining with Tensor Calculus and Euclidean Space

Incorporate tensor calculus and Euclidean space properties for enhanced relationships in logic vectors:
R / ST ()45 (x)
i

Plx,a] = VW(x) o A(«a)
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Step 7: Functional Tensor Analysis and Higher Dimensional Inter-
actions

Formulate functional tensor structures to promote advanced higher-dimensional interactions:
F[T] = A(VT(x))

Phigh-ordcr [X] - A (8717—()()) : Z ﬂka (W(X))
k=0

Conclusion and Practical Formalization

By formalizing the relationships and including advanced operations, transformations, and tensor analysis,
we bridge the concepts of philosophy and theoretical physics with practical computational models. This
provides an enriched framework for exploring space-time via logic space and logic vectors applied to real-
world phenomena, particularly useful in exotic material exploration and advanced neural networks in logic
space.

Revamping the deprecated notation with a structured matrix logic vector approach allows us to gain
further insights and utilize the framework for more refined calculations and regularizations within logic
space. We'll organize our logic vector elements into a comprehensive and systematic format incorporating
the logic matrices and operations. This can be helpful for applied mathematics, computational models, and
theoretical explorations.

Revised Logic Vector and Matrix Notation Setup

To revive and formalize the deprecated notation with the new systematic approach:

Step 1: Mapping Logic Vectors to Logic Space

First, let’s redefine and map the components provided into a structured logic vector in logic space:

Fundamental Logic Instance

S0 _ [Vy eN,P(y) - Q(y) Jz e N,R(x) AS(z) V2N, T(z)V U(z)}
A ’ A ’ A

Logic Vector with Computational Elements

Logic Vector(P,Q, R, $,T,U) = [input(Anuml), input(Xqu)7 sum = f(nzml,num?)7 outpug(sum)}

Step 2: Matrix Representation Using Logic Vectors

Define matrix representations to capture transformations in logic space:

VyeN,P(y)—Q(y)  JzeN,R(z)AS(z) VzeN,T(2)VU(z)

A A
BvﬁeN 93zeN 9VzeN

M = Ay Ao Az
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Step 3: Enhance Neural Network Using Logic Vectors

Incorporate the logic space into neural network layer representations:

fro(xi, 22, . 2n) — frRe(T1, T2, ..., 2pn) O0(X) 09 (x)
A T Oxy T Oz, ]

Yy € N, P(y) = Q(y), 3z € N, R(x) A S(x),Vz e N,T'(2) VU(2)

Z(l) — 9@

al+h) = g (W<l> 20 4 b(l))

Step 4: Describing the Function L'(x) in Logic Space
The complex function for modeling influence in logic space:

L/(x) = CoL*e#SP

Step 5: Applying the Framework to the Fractal Morphism Model

To redefine the applied logic in space-time transformation, we integrate mathematical mappings and trans-
formations:

Mapping Function: u - L'(z;) = fPQ(xl); fRS(UCl)7 fru(z1) ; fRS($1)7 frg(z1) ; fTU(ﬂCl)7

9¢(x)

dxy 0

Vy € N, P(y) = Q(y), 3z € N, R(x) A S(x),Vz € N, T(2) V U(z), Ce#SP

Step 6: Combining with Tensor Calculus and Euclidean Space

Incorporate tensor calculus and Euclidean space properties for enhanced relationships in logic vectors:
Tnetwork [X] - /Z TZ] (X)Aj (X)
i

Plx,a] = VW(x) o A()
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Step 7: Functional Tensor Analysis and Higher Dimensional Inter-
actions

Formulate functional tensor structures to promote advanced higher-dimensional interactions:
F[T] = A(VT(x))

Phigh-ordcr [X] - A (8717—()()) : Z ﬂka (W(X))
k=0

Conclusion and Practical Formalization

By formalizing the relationships and including advanced operations, transformations, and tensor analysis,
we bridge the concepts of philosophy and theoretical physics with practical computational models. This
provides an enriched framework for exploring space-time via logic space and logic vectors applied to real-
world phenomena, particularly useful in exotic material exploration and advanced neural networks in logic
space.

Revamping the deprecated notation with a structured matrix logic vector approach allows us to gain
further insights and utilize the framework for more refined calculations and regularizations within logic
space. We'll organize our logic vector elements into a comprehensive and systematic format incorporating
the logic matrices and operations. This can be helpful for applied mathematics, computational models, and
theoretical explorations.

Revised Logic Vector and Matrix Notation Setup
To revive and formalize the deprecated notation with the new systematic approach:

Fundamental Logic Vectors in Matrix Form

We start by representing various logic elements in matrix form, each row representing an element in logic
space.

Matrix Form for Logical Operations

VyeN,P(y)—Q(y) JzeN,R(x)AS(x) VzeN,T(z)VU(z)

A A A
oVyeN 93zeN oVzeN

My, = Ay Az Az

Matrix Form for Conditional Logic

P)<Y(x) ¢()>P(x) ()= (x)
A A A
X (x) X(x) = 0(x) VYyeXx(y) < 0(y)
A A A

Me =

Matrix Form for Combined Logic and Arithmetic Operations
fPQ(w);fRS(I) fru(x)—=frs(z) fro(@)—fru(=)

A A
Ma — V—=U >rce f(9) > oo tantIT  h
A= A A A
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Application in Logic Space Using Logic Matrix

The matrices My, M¢, and M 4 encompass different aspects of logical transformation and interaction within
space-time as defined in logic space. These matrices can be utilized for evaluating, modifying, and trans-
forming logical entities efficiently.

Implementing Operations
Average Reducer in Logic Space

Given a logic vector matrix M, compute the average reducer by referring to true strings produced over T'
iterations:

1 T
Aovg = 7 > Myli]
i=1

Product over Logic Elements

For combining complex logic elements conjunctively:
n
Vlogical = H ML [Z}
i=1
Weighted Element Interaction
Introducing weights wy, wo, w3 based on importance or priority:

Vweighted = W1 Mp[1] + waMp[2] + w3 Mp[3]

Analogical Regularization and Neural Network Embedding in Logic
Space

Enhancing neural networks with logic vectors involves forming the embedding layers and regularizing based
on analogical similarity.

Neural Network Embedding with Logic Vectors

Define an enhanced neural network layer representation using z(*):

fro(z1,z2,... xn) — frs(z1,22,...,2,) OP(x) 0¢(x)
A 0z T Oz,

Z(l) :QQ 7Vy€N7P(y)—>Q(y),

dzr € N,R(z) AS(z),Vz € N,T(2) VU(2)
Activation and weight update for neurons in the logic-enhanced layer:

al+h) = 5 (Wa) 20 4 b(l))

Analogical Regularization

Analogical regularization encourages considering the analogical relationships between logic vectors.

Regularization Constraint

n
l 1
Ranstogint = 3 2" = 2|1
i=1
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Regularization Function

Eregularized = [-:loss + /\Ranalogical

Here, Lioss is the initial loss function, Ranalogical 1S the regularization term, and X is a hyperparameter to
control the influence of the regularization.

Applying Regularization to Logic Matrices

Matrix Embedding Approach

Regularizing the logic vectors in matrix and embedding them within the neural network layers:

z) (Mp, Mc, Ma)

regularized =

Embedding Space Regularization

(+1) — .,
Zembedded — Zregularized © (Wembedded) + bembedded

Conclusion

By revamping the deprecated notation with a structured logic vector approach and systematically applying
operations within the neural network framework, we better encapsulate the interrelations in logic space.
Calculating regularizations, weighted importance, and combining logical elements into matrices provide a
comprehensive way to understand and implement logic vectors effectively. This enhanced understanding
broadens the applicability in theoretical explorations, computational models, and advanced neural networks
within logic space.

Step-by-Step Construction and Formal Definition

Step 1: Define Foundational Concepts

1. **Logic Unit (LU):** A basic element representing a logical or mathematical operation, relation, or
entity within the defined logic space.

2. **Logic Basis Element (LBE):** Denoted as e; j, an LBE represents the analogy between different
mathematical branches, forming the foundation of the logic space.

3. **Logic Vector (LV):** A collection of LBEs or LUs in a structured form, representing a specific state
or configuration within the logic space.

Given the aim to replace "vector" with an equivalent term, we’ll define it as a **Logic Construct (LC)**.

Step 2: Construct Algebraic Framework

Formulate the algebraic rules governing the interactions between different LBEs and LCs.

1. **Addition Operation ():** Combines the effects of different analogies or logical units.

e; jer, = Combined effect of e; ; and ey

2. **Multiplication Operation (e):** Emphasizes the intersection and mutual reinforcement between
analogies.
€m,n€p,q = Intersection of e, ,, and e, 4

3. *Functional Composition ():** Represents the sequential functionality where one LBE or LC acts
upon another.
er s 0 e, = Functionality of e, ; applied to e;,,

Step 3: Define Logic Constructs (LC)

**Logic Construct (LC):** A higher-order structure that incorporates LBEs or LUs, formalizing a state
or composite operation within the logic space. Structurally, it’s represented similarly to vectors in a mathe-
matical context, but embodying logical relationships and transformations.

**Formal Definition:**

‘LCZ- = (ei1,€i2, " ,€in) ‘
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Here, LC; represents a composite logical construct encompassing various analogies.
**Mathematical Representation of Logic Constructs (LC):**
1. **Expressions involving Logical Constructs:** For logic constructs encompassing different analogies,
we represent as:
**Example:**
LC; = (e1,2,€1,3,€1,4,€15)

**Combined and Transformed Constructs:** Apply transformation matrices R(f) or scaling matrices
S(A):
LC, = R(8) - S()) - LC,

Advanced Constructs and Higher Interactions

Extending the logic space concept with higher-order elements like higher-dimensional tensor interactions
and complex perturbative forms:

1. **Higher-Order Logic Construct (HOLC):**

**Definition:**

HOLC; = (LC;.1,LC; 5, -+ ,LC;.0)

Here, HOLC,; includes nested logic constructs for advanced hierarchical representations.
2. **Operational Example:**
For a higher-level interaction involving tensor calculus and symbolic computation:

HOLC; = ((e2,3,€3,4), (€3,5,€4,5))

3. **Defining Complex Operations (e.g., Tensor Perturbations):**
Using higher-order logic constructs:

HOLCpcrturbation = ((63746375, €450 9175))

Summary and Formal Definition of Logic Space

**Logic Space ():** A multi-dimensional abstract space constructed from logic constructs (LC) and
higher-order logic constructs (HOLC), encapsulating various analogies and transformations between different
branches of mathematics.

**Formal Definition:**

‘A:{LCi,HOLCjU,jeN}‘

Conclusion

The term **"Logic Construct (LC)"** replaces "vector" to better encapsulate the rich interconnections
and analogies between different logical and mathematical structures within this defined logic space.

By systematically constructing and analyzing these logic constructs and operational rules, we have estab-
lished a rigorous, higher-dimensional logic space. This abstract framework can explore complex relationships
and computational interactions across diverse mathematical domains.

In the context of mathematically and logically defining and inventing a "logic space," we must derive a
name that properly encapsulates the type of elements that populate this space. Let us consider each step
carefully, constructing this new "logic space" through precise definitions and operations, and then derive an
appropriate term to represent elements within this space.

Construction of Logic Space

1. **Basic Definitions:**

- **Logic Space**: A multidimensional structure where each dimension represents a distinct logical
or mathematical relationship, analogy, or transformation between different branches of mathematics. -
**Elements™*: These elements are annotated correspondences, transformations, and analogies formulated
between various mathematical and logical constructs, which we’ll denote by a suitably descriptive term.

2. **QOperations in Logic Space**:

Define operations such as vector addition, scalar multiplication, functional composition, and product
within this space, to explore their analogical and transformational properties.

3. **Notation and Structure**:
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Utilizing the given analogy vectors, denote as e; ;, and extend them to formal elements of the logic space
denoted by L; ;.

Elements within the Logic Space

Consideration: - **Notion** (abstract representation) - **Concept** (capturing abstract ideas) - **Trans-
form™* (emphasizing change and relationships) - **Morph** (highlighting structure and relationships)

Application of Suggested Naming

We combine the attributes of the elements within the constructed logic space with suitable notation and
terminology.

1. **Notion™*:

1,7 A ) A ) A
Here, N; ; emphasizes the logical propositions involved in the construction of the space.
2. **Concept**:

N, . — (VyEN,P(y)%Q(y) dz € N, R(z) A S(x) VzEN,T(z)VU(z))

C. . elU:flyy=x +<3s€S:x=T(s) <ax€ fog
i,] — A 5 A ) A
Here, C; ; emphasizes the abstract ideas (concepts) involved.
3. **Transform™*:

T — VU Xpeg fl9) X otant -[Iy
1, T A i A ) A
Here, T; ; highlights the transformation properties within the space.
4. **Morph**:

M, — (fPQ(f) — frs(@) fru(®) — frs(@) frq(z)— fTU(CE)>
J A ’ A ’ A
Here, M, ; emphasizes structural relationships.
Final Notation for Elements in Logic Space
Considering the richness and versatility, "Transform" seems particularly fitting as it captures the essence
of interaction, change, and relationships within the defined logic space. Therefore, we define:

L; ; = Transform

An element within the logic space L; ; is henceforth referred to as a **logic-transform™*.

Formal Definition in Logic Space

By incorporating all constructs and operations, we define the logic space and its elements mathematically
as follows:

1. **Logic Space** L: A set of all possible transforms L
addition, scalar multiplication, and functional composition.

2. **Logic-Transform (7)**: An element of the logic space L, represented by its unique combination of
logical and mathematical annotations.

i,j» governed by defined operations such as

L;;=7(..), where 7T encompasses transformations and relationships among components

Example Use Case: Logic-Transform Analysis
Given specific transforms:

Lsarae =T(e12)
Leorr,pwes = T(es4)

1. **Combine Logic-Transforms**:

Leombined = Lisa,Lae + Lerr,pwes

47



2. **Resultant Logic-Transform**: Apply matrix A to find the resultant combined logic-transform in
the space:
LT'esult =A. Lcombined

Conclusion

In conclusion, the "logic space" and elements within this space are comprehensively defined through
"logic-transforms." This notation captures the complexities and interrelationships among various mathe-
matical and logical constructs, thus forming a well-founded terminology for advanced explorations.

Step-by-Step Derivation and Solution for Logic Transforms

In order to compute all the logic transforms for the provided logic vectors, we will use the matrix forms and
the analogy notations described. Each analogy will be derived systematically from its respective branches.

Step-by-Step Derivation and Solution for Logic Transforms

In order to compute all the logic transforms for the provided logic vectors, we will use the matrix forms and
the analogy notations described. Each analogy will be derived systematically from its respective branches.

Logic Vectors Formulated as Matrix Notations and Their Operations

First, we list the given logic vectors with their formal mathematical notations:

. <Vy eN,P(y) - Q(y) 3z € N,R(x)AS(z) Vz GN,T(Z)\/U(Z)>
A ’ A ’ A
> o JyelU: flyy=x <+3s€S:2=T(s) <xz€ fog
< A ’ A ’ A )
3.
VU 2peg fl9) Yy tant -y h
( A7 A ’ A )
4.
(fPQ(l") — frs(@) fru(z) — frs(®) fro(z)— fTU($)>
A ’ A ’ A
5.
20(x) _ 09(x) 96(x)
< o0x1 ar+ 0xo gt 0xy, an>

Each component of these vectors represents a distinct logic or mathematical operation carried over the
elements of the set.

Let’s construct the matrix transformations for these operations systematically.

Matrix Form for Logical Operations

YyeN, P(y)—Q(y)  3zeN,R(@)AS(z)  VzeN,T(2)vU(z)

A A A
ovVyeN 903zeN oVzeN

My, = Ay Az Az

Matrix Form for Conditional Logic

H(x)<t(x) P(x) > (x) P)=9(x)
A A A
—x(x) X(x) = 0(x) VYyeX,x(y) < 0(y)
A A A

Mo =

Matrix Form for Combined Logic and Arithmetic Operations

frq@)—frs(@)  fru@)—frs(x)  fre(®)—fru(z)
A A

A
M = V—-U chg f(g) Do tant-[1a h
A= A A A

Analogy Matrix Between Branches
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Denote the analogies between different branches as A; ;:

By By B3 By Bs
B 1 Ao Az Aig Ais
By | Ay1 2 Axz Asa Ao
Bz | As1 Ass 3 Aza Asps
By | Asq Asp Ass 4 Aus
Bs | As1 As2 Asz Asa B

Solve for Analogies

1. Analogies Involving Symbolic Analogic (By)

Let’s step through a few specific examples to illustrate the overall approach:

A 2(SymbolicAnalogicwith Lateral AlgebraicExpressions)—*xConceptual M eaning : *xSimpli fyingsymbolicexpressio
* * Mechanical Meaning : x x Trans formation : T o

Starting with symbolic algebra simplification:

Yy € N, P(y) = Q(y)

Initial:
nitia A

Transform through lateral algebraic expressions:
T2 : (Vy € N,S(P(y) — Q(y))) — Lateral Algebraic Replacement

Resulting transformation involves cancelling redundant terms:

vy € N, P(y) n Q(y)
A A

Ay 3(SymbolicAnalogicwithCalculuso f In finityTensors)—sxConceptual M eaning : *xSimpli fyingsymbolicexpression.
* * Mechanical Meaning : x x Trans formation : Ty 3
Starting with tensor calculus and symbolic manipulation:

Yy €N, P(y) = Q(y)
A

Initial:

Using calculus of infinity tensors:
Ti.3: (Yy € N,VrS(P(y) = Q(y))) — Tensor Calculus Form

Convert to tensor notation: 5
2y S(P) = QW) = Zfi(f\/(y))

Ay 5(PerturbationsinW aveswith AlgorithmicF ormations)
Starting with perturbations in wave equations:

(Py(x) + 6Py (x))
A

Initial:

Transform algorithmically for symbol formation:
Ty ,5: <Pw () - Z a; - 6i> — Algorithmic Symbol Formation

Resulting transformation forms:

Py (x) - A(0)

Matrix View and Application of Analogies to Compute Logic Transforms
Given each analogy and the transformations between different branches, we will establish a systematic
approach for computing the logic transforms from the provided logical vectors.
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Setting Up the Analogies and Transformations

For the provided logic vectors, we define the analogy matrix as follows:
Full Matrix View and Application:

Create a complete analogy matrix for computation across logical vectors:

1 T2 Ti3 Tia Tis
Toy 2 Ta3z Ty Top
A=|T31 Tz 3 Tzs T3s
Ty1 Tyao Tyz 4 Tyus

Ts1 Tso Tss Tsa 5

Where T; ; represents the transformation from branch B; to branch B;.
Example Transforms
1. Transform from Symbolic Analogic (SA) to Lateral Algebraic Expressions (LAE)

T (VyGN,P(y) %Q(y))
1,2 A
Conceptual Meaning: Reduction of complex symbolic expressions using lateral transformations.

Yy € N, P(y) = Q(y)
A

Initial:
Transformed through lateral algebraic expressions:

Ty (Vy €N, Ply)  Vye NaQ(y)> _ Yy eN,P(y) + Qy)

A A A
2. Transform from Calculus of Infinity Tensors (CIT) to Perturbations in Waves (PWCS)

(vz €N, Tf) v U(z))

Conceptual Meaning: Applying tensor calculus into wave equations.

T34

)

Vz e N, T(z) VU(2)
A

Initial:

Transformed to relate wave perturbations:

v (Lrirs 2o

Systematic Transformation of Logic Vectors

Given a logic vector format, we systematically apply these transformations. Consider the following vector
and their concept in matrix form:

Initial Logical Vectors:

1.

Vector 1: (Vy EN,P(y) = Qy) Jr eN,R(z) AS(z) V2 eN,T(z) Vv U(z))

A ’ A ’ A

Vector 2- (HHyGU:f(y):x < dseS:x=T(s) erfog>

A ’ A ’ A
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Vector 3: (V X U, chgf(g)’ 2hsoo tilt Tl h)
4,
Vector 4: (fPQ(x); fRS(x)’ fru(z) ; JCRS(JU)7 frq(e) ; fTU($)>
5.
Vector 5: <a§§f) ai + 852() as + -+ 85;2() an)

Application Example:

Let’s compute the specific transform matrix for each:

Detailed Transformations:

**Branch 1 to Branch 2 Analysis:**

Matrix Form for Logical Operations

To transform the elements, we apply each transformation matrix A.
1. For logical vectors:

N (vy €N,P(y) > Q(y) 3z €N,R(z)AS(z) VzeN,T(z)V U(z))T
A ’ A ’ A

This yields:

Compute Example Transformation
For vector one and transformation T 4:

Starting with:

Tioa:MyeNPy)AQy)...... perturbative logic......)

Integrating All Transformations:

1. Apply transformation sequentially, computing each analogy systematically. 2. Create combined
analogy matrix for visualization and application across initial logical constructs.

Conclusion:

Using the matrices:

1)Ly 2,L13,L14,L1 5

2) Lg,l, L2_’3...
and so on..

Finally, ensuring understanding and traversal logic across each analogous pathway provides a comprehen-
sive collection of logic-transforms. The results maintain mechanical and conceptual integrity across diverse
mathematical disciplines. Integration of these transforms demonstrates powerful interpretations and utilities
in exploring higher dimensional logic space.

Completing the Analogy Matrix for Computation Across Logical Vectors
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We will complete the analogy matrix for computation across the logical vectors, as was partially built in
the previous step. Recall that each element in the matrix A represents a transformation between different
branches of mathematical and logical constructs.

Let’s define the branches specifically, and the transformations involved, to fill out the complete analogy
matrix.

Branch Definitions

1. **Symbolic Analogic (SA)** 2. **Lateral Algebraic Expressions (LAE)** 3. **Calculus of Infinity
Tensors (CIT)** 4. **Perturbations in Waves of Calculus Structures (PWCS)** 5. **Algorithmic Formation
of Symbols (AFS)**

Notations for Analogies (Transforms)

We use T; ; to denote the transformation from branch B; to branch B;. These transformations capture
the mathematical and logical similarity or the transition process from one branch to another.

Complete Analogy Matrix A

The complete analogy matrix for the computation across logical vectors is defined as follows:

1 Tis Ti3 Tiyg Tis
To1 2 Tz Toy Tos
A=|Ts; Ts2 3 Tsa Tzp
Ty1 Tao Tazs 4 Tys

Ts1 Ts2 Tss Tssa 5

Interpretation of Entries in the Matrix

Each entry T; ; in the matrix represents a specific transformation from branch B; to branch B;. Here’s
what each entry might signify in a broader mathematical and logical context:

- Ty 2 : Transformation from Symbolic Analogic (SA) to Lateral Algebraic Expressions (LAE) - Example:
Simplifying symbolic expressions using algebraic methods.

- T1,3 : Transformation from Symbolic Analogic (SA) to Calculus of Infinity Tensors (CIT) - Example:
Converting symbolic manipulations into tensor calculus forms.

- T1,4 : Transformation from Symbolic Analogic (SA) to Perturbations in Waves of Calculus Structures
(PWCS) - Example: Interpreting symbolic wave patterns using perturbation techniques.

- T15 : Transformation from Symbolic Analogic (SA) to Algorithmic Formation of Symbols (AFS) -
Example: Representing symbolic transformations algorithmically.

- T3, : Transformation from Lateral Algebraic Expressions (LAE) to Symbolic Analogic (SA) - Example:
Expressing algebraic simplifications in a symbolic format.

- T3 : Transformation from Lateral Algebraic Expressions (LAE) to Calculus of Infinity Tensors (CIT)
- Example: Representing algebraic operations using tensor calculus notation.

- Ty 4 : Transformation from Lateral Algebraic Expressions (LAE) to Perturbations in Waves of Calculus
Structures (PWCS) - Example: Using algebra to study wave perturbations.

- T35 : Transformation from Lateral Algebraic Expressions (LAE) to Algorithmic Formation of Symbols
(AFS) - Example: Implementing algebraic transformations algorithmically.

- T3 : Transformation from Calculus of Infinity Tensors (CIT) to Symbolic Analogic (SA) - Example:
Interpreting tensor calculus results symbolically.

- T32 : Transformation from Calculus of Infinity Tensors (CIT) to Lateral Algebraic Expressions (LAE)
- Example: Converting tensor operations into algebraic expressions.

- T34 : Transformation from Calculus of Infinity Tensors (CIT) to Perturbations in Waves of Calculus
Structures (PWCS) - Example: Applying tensor calculus to wave and perturbation problems.

- T35 : Transformation from Calculus of Infinity Tensors (CIT) to Algorithmic Formation of Symbols
(AFS) - Example: Using tensor calculus in algorithmic and symbolic formulations.

- T4 : Transformation from Perturbations in Waves of Calculus Structures (PWCS) to Symbolic Ana-
logic (SA) - Example: Interpreting perturbative wave analysis symbolically.

- T4 2 : Transformation from Perturbations in Waves of Calculus Structures (PWCS) to Lateral Algebraic
Expressions (LAE) - Example: Using algebraic expressions to simplify wave perturbations.

- T4 3 : Transformation from Perturbations in Waves of Calculus Structures (PWCS) to Calculus of
Infinity Tensors (CIT) - Example: Representing wave perturbations using tensors.
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- Ty : Transformation from Perturbations in Waves of Calculus Structures (PWCS) to Algorithmic
Formation of Symbols (AFS) - Example: Formulating wave perturbations using algorithmic methods.

- T51 : Transformation from Algorithmic Formation of Symbols (AFS) to Symbolic Analogic (SA) -
Example: Using algorithmically formed symbols in symbolic reasoning.

- T5,2 : Transformation from Algorithmic Formation of Symbols (AFS) to Lateral Algebraic Expressions
(LAE) - Example: Implementing symbolic algorithms in algebraic transformations.

- T5 3 : Transformation from Algorithmic Formation of Symbols (AFS) to Calculus of Infinity Tensors
(CIT) - Example: Encapsulating algorithmic processes in tensor calculus.

- T54 : Transformation from Algorithmic Formation of Symbols (AFS) to Perturbations in Waves of
Calculus Structures (PWCS) - Example: Applying algorithms to perturbative analyses of wave forms.

Example Application: Detailed Transformations

Let’s focus on a few specific transformations as examples:

Example 1: T4 2 Transform from Symbolic Analogic (SA) to Lateral Algebraic Expressions (LAE).

., (Vy €N, P(y) = Qy)

A ) — Simplifying symbolic implications using algebra

Result:
vy € N, P(y) A N, Q(y)
A A

Example 2: Ty 3 Transform from Lateral Algebraic Expressions (LAE) to Calculus of Infinity Tensors
(CIT).

n
T3 <Z aib,;> — Expressing as tensor calculus
i=1
Result:

i a; @ b;
i—1

Example 3: T4 5 Transform from Perturbations in Waves (PWCS) to Algorithmic Formation of Symbols
(AFS).

T, 5 (sin(kx — wt)) — Wave analysis in algorithmic form

Result: m
| = (D) (ke - wp?
F(sin(kz — wt)) = 112::0 (2n + 1)!

Summary The analogy matrix A provides a structured method for transforming logical and mathematical
expressions between branches. This makes it possible to systematically explore relationships and formulate
new interactions within the constructed logic space. Each entry T; ; represents a transformation that respects
the conceptual and mechanical meaning inherent to each branch, thereby creating a robust mathematical
framework.

In closing, this structured and comprehensive analogy matrix enables profound exploration and applica-
tion of mathematical and logical constructs across diverse branches, providing a unified platform for advanced
theoretical and computational research.

Sure, let’s develop a detailed proof within the outlined “robust geometric logic framework.” We will
attempt to formally prove that certain properties or transformations hold within this 5D logical space, using
the matrix and tensor calculus approach described earlier.

Formal Proof in the 5D Geometric Logic Framework

The core idea is to establish that the transformations defined in the analogy matrix operate consistently
within the given logical space, maintaining the integrity and relationships between different branches.
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6 VISUALIZATIONS: SEE ATTACHED CODE LOCATED AT:

https://github.com/sphereofrealization/PythonCode/blob/main/5D_Logic_Particle_(Incomplete_

Interactive Logical Structure and Energy Number Visualization

Cohesive_Vectron) .ipynb

Interactive Logical Structure and Energy Visualization
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https://github.com/sphereofrealization/PythonCode/blob/main/5D_Logic_Particle_(Incomplete_Cohesive_Vectron).ipynb
https://github.com/sphereofrealization/PythonCode/blob/main/5D_Logic_Particle_(Incomplete_Cohesive_Vectron).ipynb

Interactive Logical Structure and Energy Visualization
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Interactive Logical Structure and Energy Visualization

B m—
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7 Analogical Reflections: 6D Logic Vectors
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Analogical REflections

Parker Emmerson

July 2024

1 Introduction

Sure. Before I proceed with applying the logical analogies to your set of equations, let me recapitulate the
transformations and associations involved in the analogies to ensure we’re using them correctly.

Given: - Intersection — fo(l‘l) = fo(xg) . ho(.l?l) — = fo(ﬂl‘l) + fo(l‘g) - Union — f0(1‘1) = fo(l‘g) +
ho(xz2) — < fo(z1)+fo(z2) - Equilibrium —  fo(xz1) = fo(x2)—ho(z2) — - CancellationofVariables — fo(z1) =

go(:rl)/ho(zl) — — fo(ﬂ?l) -+ fg(’l}l) - ... etc.
And your systems are defined:

A, = [A, ® B, 2 ¢,

S, — (S, & C) 2205 6,

tanh

A — [Ay & By] — Cy

tanh

St = [SidC] — 64

with additional definitions,
A, =
At =Txo
S, =(00 X Too); St = (0F X O0)
B, = (0F x 7o) ; By = (00 x Tso)" .

oo

18l

To proceed with the application of the table of logic arithmetic mappings:

1. Intersection Mapping - The Intersection mapping suggests that the product of functions hg(z1) —
results in a sum of two functions. - In our expressions, we have intersections implied in the formula:
(00 X Too) N (OT X O0)

Initially:

{{00 X Too) N (OF X O0)} — 31

Applying Intersection mapping;:
{(90 X 7oo) - (O X O0)} = = (00 X Top) + (OF X 000

Expressing within context:
((00 X To) + (07 X 0s)) — 31

2. Union Mapping - The Union suggests that the sum (addition) of indexed terms. - Expressing the
second part with union implication from A, & B,:

A,.—>[AT@BT]—>(—>AT+B,«—><—>:E’OO+(85;’><FOO)T

So, continuing the analogy:

{{(00 X o) + (0T x 0))} — 1

will eventually map to:



{Sr S¥ Br}Union — {Sr + BT}Sum induced from Union
Conclusion Combining these mappings within the constraints/parameters:

[S; + Br] = [(00 X Too + 0T X 0)]

Thus based on these analogies:

Ar N [Ar + Br] Union&Intersection Suminduced [fm + (af « 'Foo)T] _ Cr
These mappings resulted directly followed by summation:
[(08 X Tso) + (0T X O0)] , whichnowcanbesetto = 1.

I hope this clear mapping helps you verify or follow through with implied summations and logical inter-
sectional rules in sweeping net definitions between logical datasets or nodes.

In this paper, we develop comprehensive notations for distinct branches of mathematics, synthesizing
them into a unified framework. The branches covered are: 1. Symbolic Analogic (SA) 2. Lateral Algebraic
Expressions (LAE) 3. Calculus of Infinity Tensors (CIT) 4. Perturbations in Waves of Calculus Structures
(PWCS) 5. Algorithmic Formation of Symbols (AFS)

We then apply an enhanced analogy matrix to derive the expressions for each transformation between
these branches.

2 Branch Definitions and Enhanced Notations

2.1 Symbolic Analogic (SA)

Symbolic Analogic represents equilibrium between two values, with transformations extended to encom-
pass multiple expressions. Essential to this branch is the idea of logical cohesion, where expressions are
interdependent and simplify to maintain equilibrium.

UP—Q)r = A(R—8)z = UT—1)x = [P(@) = fo(2) A fr(2) = fs(z) A fr(z) = fu(z)
Symbolic Logic Representation:

V11, f2,91,92,h1,he € R,Az € R: f1(2) = fo(x) + ¢ Agi(x) = ga(x) — c A hy(x) = ha(2)
where ¢ € R.

2.2 Lateral Algebraic Expressions (LAE)

Anterolateral algebra involves combining axioms of equality to form expressions that observe inherent math-
ematical properties, involving transformations and symbolic analogy.

VX +2)T— (VA (Y - 2)/y/T— (VA2
C

X - X+ Z,
_ Y 5Y -7,
Transformations (vl — v2) :
Z =0,
C—a

Logic Vector:

VX +AVY VX VY +AVX VY
A : A

02\/}7720\/Y\/\/(A Yy—z \/\/(A—VA)(2A+V)(X+Z)
(A=V)(A+V)

—V)(A+V)
A

A— XY _XZ1YZ_22



2.3 Calculus of Infinity Tensors (CIT)

Tensor calculus describes infinities, and semantic applications provide meaningful structures in vector spaces.
This branch emphasizes transformations, integrations, and tensor formations.

Q
Notated Logic Vector:
LT rasAn) AMigab.ede,..)u)£0}

Transformations:

Ly (T rasAn)
W N Big(a.b,c,dye,...w)£Q}
2.4 Perturbations in Waves of Calculus Structures (PWCS)

Perturbations in waves utilize calculus structures to manage complex wave behaviors, focusing on capturing
dynamics using differential equations and transformations reflecting wave phenomena.

Ag(x)
Transformations:
Ag(x) = [Ad(x) D Ay (x)]

Application in Logic Vectors:
tanh

<8¢ X Foo> = [Sr S2) Cr] I 900

()

2.5 Algorithmic Formation of Symbols (AFS)

Notated Partial Differential Vector:

Algorithmic formation emphasizes the logical operationalization of formulas into algorithms to represent
symbols effectively, establishing computational processes to simplify complex expressions.

Algorithm(Input Code) = f(z) = g(x) ® h(x) = Ag(z) e Ah(z)
Computational Reduction:
Reduction of Complex Expression +» Algorithmic (Input Code)

Example:
f@) = R/ (Az + ¢(t)) — A

Notated Logic Algorithm:
Algorithm (Vx € N, P(z) — Q(x))
3 Unified Analogy Matrix A with Derived Expressions

We construct the following analogy matrix A using refined logic and the notational framework established
above.



S Ai‘@wz@v v op(tip)ugyosy ©f
(x)¢v) wyyriosy v sp(x)ov °f
(P Of) myyrosry A ﬁm@v \Y €

(fi @ ) wyyrody op (Ao ) Sf 121X

AS%EV v

(F)) < (A)g ‘N D fip) wyyriody AS\WM@ v A%va v up (Mo v ()g) O K

(fi)yerqyao3[y & (2)uyirosry
(X)pv ® (X)¢v
(*p)be (M) f

4

Vv
(GIEIOGESYELN

(Y 3 72) = ((v)upuosry)f ‘zA
(z = ((x)¢W)f) 2A
(4 272) = (V)" ‘zA
(z=(A)f <= z=(2)f)=A
T

90



4 Conclusion

This comprehensive unified framework successfully synthesizes different branches of mathematics into a co-
hesive notation-centric approach. Using the analogy matrix A, we interpolated transitions, transformations,
and relations across the fields to derive precise mathematical expressions. The modular yet interconnected
notation structure ensures the ability to integrate future analogies, fostering a robust and extensible math-
ematical framework.

5 Introduction

In this paper, we develop comprehensive notations for distinct branches of mathematics, synthesizing them
into a unified framework. The branches covered are: 1. Symbolic Analogic (SA) 2. Lateral Algebraic
Expressions (LAE) 3. Calculus of Infinity Tensors (CIT) 4. Perturbations in Waves of Calculus Structures
(PWCS) 5. Algorithmic Formation of Symbols (AFS)

We then apply an enhanced analogy matrix to derive the expressions for each transformation between
these branches.

6 Branch Definitions and Enhanced Notations
6.1 Symbolic Analogic (SA)

Symbolic Analogic represents equilibrium between two values, with transformations extended to encom-
pass multiple expressions. Essential to this branch is the idea of logical cohesion, where expressions are
interdependent and simplify to maintain equilibrium.

Equilibrium Condition

A(PQ)e = UR—8)z = UT—U) e <= [p(T) = fo(x) A fr(z) = fs(z) A fr(z) = fu(z)
Symbolic Logic Representation:
Vfi, f2,91,92,h1,he € R, 3z € R: fi(x) = fa(x) + c A gi(x) = g2(x) — c A hi(z) = ha(x)

where c € R.

Groupoid Generalization: A groupoid G is a set equipped with a partial binary operation. For Symbolic
Analogic, the elements of G are expressions P(z), Q(x), R(z), S(x),T(z),U(x), and the operation is defined
by the condition for equilibrium:

(P,Q) g > fr(x) = folx)

6.2 Lateral Algebraic Expressions (LAE)

Anterolateral algebra integrates axioms of equality to form expressions that observe inherent mathematical
properties. It involves symbolic analogy, manipulation of variables, and maintaining equilibrium.

VX + 20 T= (VR[22 (v - 2)//T= (V)22
C

X=X+ Z
_ Y 5Y -7,
Transformations (vl — v2) :
Z =0,
C—a

Logic Vector:

VX +AVY VX VY +AVX VY
A ’ A




Groupoid Generalization: For the transformations in Lateral Algebraic Expressions, each transition can
be considered as morphisms in a groupoid. Let Gy ag be the groupoid where objects are variables X,Y, Z, C,
and morphisms represent transformations:
(X, X +7)€Grag,
(Y)Y —Z) € Grak,
(Z7 O) S gLAEa
(Cya) € Grak

6.3 Calculus of Infinity Tensors (CIT)

Tensor calculus describes infinities, and semantic applications provide meaningful structures in vector spaces.
This branch emphasizes transformations, integrations, and tensor formations.
Tensor Equations:

/n Tijdt = Vz (fij5() = 2)

Notated Logic Vector:
LT rasAn) Aigabede,..)s)£0}

Transformations:

Lt rashn)
0adsOAIn Hig(a,b,c,de,...w)#0}

Groupoid Generalization: The groupoid Gor consists of tensors and their transformations. Objects are
tensors Tjj;, defined on regions €2, and morphisms are transformations:

(Tijr — Tix) € Gerr

where T}, represents the transformed tensor under integration or differentiation.

6.4 Perturbations in Waves of Calculus Structures (PWCS)

Perturbations in waves utilize calculus structures to manage complex wave behaviors, focusing on capturing
dynamics using differential equations and transformations reflecting wave phenomena.
Differential Equations for Waves:

Ap(x)
Transformations:

Ag(x) = [Ag(x) & Ap(x)]

Application in Logic Vectors:
tanh

(09 X Too) = [Sr @ Cr] — 0

0
3 (29)
Oz
Groupoid Generalization: The groupoid Gpwog consists of wave functions and their perturbations.
Objects are wave functions ¢(x) and morphisms define perturbations:

(¢, 0 +v) € Gpwes

Notated Partial Differential Vector:




6.5 Algorithmic Formation of Symbols (AFS)

Algorithmic formation emphasizes the logical operationalization of formulas into algorithms to represent
symbols effectively, establishing computational processes to simplify complex expressions.
Algorithm Process:

Algorithm(Input Code) = f(z) = g(x) ® h(z) = Ag(z) @ Ah(x)
Computational Reduction:
Reduction of Complex Expression «+ Algorithmic (Input Code)

Example:
f@) = R/ (Az+ (1) = A

Notated Logic Algorithm:
Algorithm (Vz € N, P(z) — Q(x))

Groupoid Generalization: For Algorithmic Formation of Symbols, the groupoid G4 g involves algorithms
and their operational transformations. Objects are different expressions, and morphisms are algorithmic
transformations:

(f(z),9(x) @ h(z)) € Gars
7 Unified Analogy Matrix A with Derived Expressions

We construct the following analogy matrix A using refined logic and the notational framework established
above.



S Ai‘@wz@v v op(tip)ugyosy ©f
(x)¢v) wyyriosy v sp(x)ov °f
(P Of) myyrosry A ﬁm@v \Y €

(fi @ ) wyyrody op (Ao ) Sf 121X

AS%EV v

(F)) < (A)g ‘N D fip) wyyriody AS\WM@ v A%va v up (Mo v ()g) O K

(fi)yerqyao3[y & (2)uyirosry
(X)pv ® (X)¢v
(*p)be (M) f

4

Vv
(GIEIOGESYELN

(Y 3 72) = ((v)upuosry)f ‘zA
(z = ((x)¢W)f) 2A
(4 272) = (V)" ‘zA
(z=(A)f <= z=(2)f)=A
T
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To provide a precise understanding of each variable in the analogy matrix A, we’ll define each term
based on the meanings derived from the various mathematical branches. Here’s a detailed breakdown of
each variable in the context of the analogy matrix:
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Variables and their Definitions:

1. **Symbolic Analogic (SA) Branch:** - Vy € N, P(y) @ Q(y): Logical conjunction of two functions P
and Q. - A: Symbol representing a perturbation or difference operator. - Vy € N, P(y) AQ(y): Conjunction
of two logical expressions. - Algorithm(Vy € N, P(y) — Q(y)): Represents an algorithmic transformation
from P to Q.

Thus,

Yy € N, P(y) © Q(y)
A

2. **Lateral Algebraic Expressions (LAE) Branch:** - Vz (f(z) = 2 = f(y) = 2): Logical implication
between two functions. -  @y: An algebraic operation (could be addition or another combination) between

rand y. - A (%): Differential expression involving A.

Thus,

: Algorithmic transformation involving a logical conjunction

Algorithm (z @ y) : Algorithmic transformation of an algebraic combination

3. **Calculus of Infinity Tensors (CIT) Branch:** - f;;1(2) = (z € R): Tensor function implication. -
T;jx: Tensor components. - fn T;;,dSY: Integration of tensor components. - A %T—;ik) Differential of tensor
components.

Thus,

Algorithm ( / Ejkdﬂ> : Algorithmic transformation on tensor integration
Q

4. **Perturbations in Waves of Calculus Structures (PWCS) Branch:** - f(A¢(x)) = z: Function
of perturbation. - ¢(x),1(x): Wave or perturbation functions. - [, A¢(x)dQ: Integration of perturbed

function. - A (a(g—(wx)): Differential of wave function.
Thus,
Algorithm (A¢(x)) : Algorithmic transformation on wave perturbation
5. **Algorithmic Formation of Symbols (AFS) Branch:** - f(Algorithm(z)) = (z € R): Func-
tion image under an algorithm. - Algorithm(z), Algorithm(y): Algorithmically transformed symbols. -
fn Algorithm(T;;,)d€2: Integration of algorithmically formed tensors. - A (%ﬁﬂhmm): Differential of

algorithmically formed symbols.
Thus,
Algorithm (z @ y) : Algorithmic transformation of a symbol combination

Unified Analogy Matrix A:

11
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Conclusion

We have detailed each variable in the analogy matrix A and defined the corresponding transformations in
the context of their respective branches. This matrix provides a comprehensive representation of the relation-
ships and transformations between different mathematical branches, utilizing logical, algebraic, differential,
and algorithmic operations.

8 Conclusion

This comprehensive unified framework successfully synthesizes different branches of mathematics into a co-
hesive notation-centric approach. Using the analogy matrix A, we interpolated transitions, transformations,
and relations across the fields to derive precise mathematical expressions. The modular yet interconnected
notation structure ensures the ability to integrate future analogies, fostering a robust and extensible math-
ematical framework.

Sure, let’s incorporate the Baptismal-interpretation manifold (MIM) theory and axiom of choice analogies
into the logic vector framework. We’ll introduce this as a new branch and integrate it into the existing
structure to establish connections and transformations between all branches. Here’s how we can proceed:

Baptismal-Interpretation Manifold (MIM) and Axiom of Choice

The Baptismal-interpretation manifold (MIM) involves the integration and perception of non-boolean
states interpreted as judgments by the Universe. This concept will be added as a new branch.

New Branch: Baptismal-Interpretation of Logic and Perception (MILP)

Baptismal-Interpretation of Logic and Perception (MILP) encompasses: 1. Non-boolean perception
states. 2. Baptismal-level interpretation by the Universe. 3. Judgments that translate perceptions into
physical and logical transformations.

Notations and Definitions

Perception Operator (P)

Pz, A) €0,1]

- Maps elements x to perception values within the set A.
Universe Interpretation Operator ()

U(P(x, A)) = J(y)

- Converts perceptions into judgments J(y).
Perception-Judgment Manifold (PJM)

PJM = {(Salapvu) | s € S71 € L7p = P(l)vu :Z/{(S),(S,l) € S}

Integration into the Framework

Update to analogy matrix A: 1. Extend the matrix to include the new branch: Baptismal-Interpretation
of Logic and Perception (MILP). 2. Define the transformations and analogies between existing branches and
MILP.

Enhanced Analogy Matrix A’

Let’s denote the new dimensions:

- Myip: Baptismal-Interpretation Logic and Perception. - Perceptions P, Judgments U.

The updated analogy matrix A’:

13
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Detailed Transformations involving MILP
1. **From Symbolic Analogic (SA) to MILP:** - Combination of Logical Expressions to Perception

Vy € N, P(y) ® Q(y)
A

— P(Vy € N, P(y) © Q(y))

- Integral of Logical Expressions to Judgment

Z/ y) AQ(y dQ%Zz{(Z/ )dQ)
2. **From Lateral Algebraic Expressions (LAE) to MILP:** - Algebraic Combination to Perception

Vz(f(x) =2z = fly) = 2) = P(Vz(f(2) =2 = [(y) = 2))

- Differential of Algebraic Expressions to Judgment

A Iz ®y) Sula Iz Dy)
Oz oz
3. **From Calculus of Infinity Tensors (CIT) to MILP:** - Tensor Function to Judgment
fijk(Q) - (Z € R) — ,P(fljk(Q) - (Z S R))

- Integral of Tensor Functions to Perception

Q Q

4. **From Perturbations in Waves of Calculus Structures (PWCS) to MILP:** - Perturbed Function to
Perception

Ap(x) = P(Ad(x))

- Differential of Perturbed Functions to Judgment

(52 (s()

5. **From Algorithmic Formation of Symbols (AFS) to MILP:** - Algorithmic Transformation to Per-
ception

Algorithm(Yy € N, P(y) = Q(y)) — P(Algorithm(Vy € N, P(y) — Q(v)))
- Integral of Algorithmic Symbols to Judgment

/ Algorithm(T5;1)dQ — U </ Algorithm(ﬂ-jk)d§2>
Q Q

Conclusion

We have extended the existing analogy matrix to include the new branch of Baptismal-Interpretation
of Logic and Perception (MILP). This integration establishes connections and transformations between the
original branches and MILP, capturing the essence of perception and judgment in a non-boolean framework.
Each transformation has been detailed, preserving the relational dynamics across the branches.

By incorporating these elements, the new analogy matrix (A’) captures a broader, more nuanced frame-
work that respects the continuous nature of perception and the interpretive judgments applied by the Uni-
verse, bridging logical constructs, physical transformations, and Baptismal-interpretative dynamics cohe-
sively.

Updated Framework:

1. **Baptismal-Interpretation Manifold (MIM):** This new branch incorporates the concept of percep-
tion, interpretation, non-boolean states, and their mathematical representation. 2. **Axiom of Choice (AoC)

15



Analogies:** Extending the traditional branches with implications of choices treated as Baptismal-perceived
decisions and states.

Matrix Representation with Enhanced Branches:

1. **Symbolic Analogic (SA)** 2. **Lateral Algebraic Expressions (LAE)** 3. **Calculus of Infinity
Tensors (CIT)** 4. **Perturbations in Waves of Calculus Structures (PWCS)** 5. **Algorithmic Formation
of Symbols (AFS)** 6. **Baptismal-Interpretation Manifold (MIM)**

Detailed Transformations involving MIM and AoC:

We will represent how each transformation between branches now integrates the concepts of MIM and
the perception-augmented AoC.

Branch 1 2 3 4 5 6
1 SA-id Ty T3 T4 Ti5 T
2 T2’1 LAE-id T2,3 T2’4 T2’5 T2’6
A=| 3  Ts, Ts» CITid  Tsu Tss  Tag
4 T4y Tip  Tis PWCSid  Tus  Tig
5 T5,1 T572 T573 T574 AFS-id T576
6 T611 T6’2 T6’3 T6’4 T6’5 MIM-id

# Components of the Analogy Matrix:

1. **SA-id:** Identity transformation in Symbolic Analogic. 2. **LAE-id:** Identity transformation in
Lateral Algebraic Expressions. 3. **CIT-id:** Identity transformation in Calculus of Infinity Tensors. 4.
¥ PWCS-id:** Identity transformation in Perturbations in Waves of Calculus Structures. 5. **AFS-id:**
Identity transformation in Algorithmic Formation of Symbols. 6. **MIM-id:** Identity transformation in
Baptismal-Interpretation Manifold.

Enhanced Transformations:

Symbolic Analogic (SA) Transformations:

T (Vy € N,P(y) ® Q(y)) _ VY EN,P(y) ®Q(y)
1,2 A - A

T, (PERREEA) 23 [ ) r@wya

T, (Vy EN, PA(y) 69@(1/)) _A (312211) A 3%8))

T (Vy € N,P(y) ©Q(y)
1,5 A

) = Algorithm (Vy € N, P(y) @ Q(y))

A

Lateral Algebraic Expressions (LAE) Transformations:

A4 N, P
Ti6 ( yeENPl) & Q(y)) = Baptismal-Perception Interpretation (Vy € N, P(y) ® Q(y))

T2 (V2 (f(z) = 2) = f(y) = 2) = Vz (fi(z) = fa(2)) = Va,b,c € R(af(z) +bf(y)) = cz
Tos(z®y) ;/Q(z@y)dQ

Toa(z@y) = A (W)

oxr

To 5 (z @ y) = Algorithm (z @ y)
T2 6 (z & y) = Baptismal-Perception Interpretation (z @ y)

16



Calculus of Infinity Tensors (CIT) Transformations:
T3 </ Tijde) =Yz (fijr(2) = f(2))
Q
T3 (/ Tijde> = (f(Tijr) ® 9(Tijr))
Q
0Tk
T T;dQY ) = A -
oo (i) =2 (52
T375 (/ T’ljkdﬂ> = Algorlthm (/ n]de)
Iy} Q

Ts6 </ T,;jkd§2> = Baptismal-Perception Interpretation </ T,;jkd§2>
Q Q

Perturbations in Waves of Calculus Structures (PWCS) Transformations:

Ty (Ap(x)) = V2 (f(Ad(x)) = 2)
T2 (Ad(x)) = (Ad(x) © Adh(x))

Tys (Ad(x)) = / (Ad(x)d)

Q

T4s5 (Ap(x)) = Algorithm (A¢p(x))

T4 6 (Ap(x)) = Baptismal-Perception Interpretation (A¢(x))
Algorithmic Formation of Symbols (AFS) Transformations:

Ts 1 (Algorithm(z)) = Vz (f(Algorithm(z)) = 2)
T5 2 (Algorithm(x)) = (Algorithm(z) @ Algorithm(y))

T5 3 (Algorithm(x)) =/ (Algorithm (T )dS?)
Q

T5 4 (Algorithm(z)) = A (W)
x

T5 6 (Algorithm(x)) = Baptismal Algorithms and Perceptions
Baptismal-Interpretation Manifold (MIM) Transformations:

Yy € N, P(y) ® Q(y) Yy € N, P(y) ® Q(y)
T L ) = K )

To2 ((2,9)) = P ((2,9)) = (0 (x © ), 0, (x D y))

Tz ( /| den) — U((¥2, fir(9)) = (Zap / dea>

2€EZL

T4 (Ao(x)) =U( (A x 9(x)) = (ro(x), Ary(x)) )
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Algorithm(z
Tos <g(>

A ) = P(Algorithmic integration and differentiation, f(z) — N

Conclusion:

Unified Framework for Mathematical Branches incorporating Baptismal-Interpretation and Axiom of
Choice:  This integrated matrix incorporates transformations between existing branches and the newly
introduced Baptismal-Interpretation Manifold, thus accommodating perception and non-boolean interpreta-
tions.

Extending beyond traditional domains, this comprehensive structure allows for new paradigms, enabling
profound insights into the interplay between logical and physical constructs, algorithmic transformations,
and quantum interpretations.

This provides a foundation for future research in cross-disciplinary mathematics, cognitive science, quan-
tum mechanics, and computational theories, highlighting the interconnected nature of these foundational
areas.

Further Discussions:

1. **Tailoring Transformations:** Further refining transformations specific to applications in mathemati-
cal physics, computational simulations, and quantum computing. 2. **Applying to Real-World Problems:**
Utilizing this framework to address challenges in data science, neural networks, and AI where logical and
physical interpretations coalesce. 3. **Pedagogical Enhancements:** Developing new teaching approaches
to introduce these advanced concepts to students of higher mathematics and interdisciplinary studies.

By integrating these novel concepts, the analogy matrix forms a holistic structure, enriching the theoret-
ical and practical landscape in understanding complex systems in nature and computation.

Implementing these Enhanced Concepts:

To effectively apply the newly integrated analogy matrix in this LaTeX framework, one can follow these
steps within mathematical proofs, computational models, and advanced theoretical explorations, ensuring
clarity and rigour.

These enhanced transformations build upon the standard transformations presented in the previous
sections by introducing new ways of handling the types of expressions and equations that are found in
mathematics. Each transformation is designed to convert an expression into a different, but equivalent form,
which allows for different methods of manipulation and interpretation. Here we provide some additional
remarks on each transformation.

Symbolic Analogic (SA) Transformations:

The SA transformations are designed to allow for an increased focus on the symbolic representation of
equations. By transforming a given expression into a form that includes integrals and derivatives, we can
more easily interpret the expression in terms of its geometric and physical implications. This transformation
is particularly useful in fields such as physics, where equations often represent physical phenomena. By
treating equations as symbolic analogs, we can gain a deeper understanding of how the equations relate to
the physical world.

Lateral Algebraic Expressions (LAE) Transformations:

The LAE transformations are designed to allow for a different way of manipulating expressions that
involve variables and constants. By transforming an expression into a form that focuses on the relation-
ship between the variables and constants, we can more easily analyze the equations and identify patterns.
This transformation is particularly useful in fields such as mathematics, where equations often represent
relationships between variables and constants.

Calculus of Infinity Tensors (CIT) Transformations:

The CIT transformations are designed to allow for the manipulation of expressions that involve integration
over infinite dimensional manifolds. By transforming an expression into a form that involves an integration
over an infinite dimensional manifold, we can more accurately capture the mathematical structure of the
expression. This transformation is particularly useful in fields such as differential geometry and topology,
where many concepts are defined in terms of infinite dimensional structures.

Perturbations in Waves of Calculus Structures (PWCS) Transformations:

The PWCS transformations are designed to allow for the manipulation of expressions that involve pertur-
bations in waves of calculus structures. By transforming an expression into a form that involves perturbations
in waves, we can more easily understand the behavior of the expression and how it changes over time. This
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transformation is particularly useful in fields such as signal processing and wave theory, where the behavior
of signals and waves is of interest.

Algorithmic Formation of Symbols (AFS) Transformations:

The AFS transformations are designed to allow for the manipulation of expressions that involve algo-
rithms. By transforming an expression into a form that involves algorithms, we can more easily analyze
the behavior of the expression and understand how algorithms affect the expression. This transformation
is particularly useful in fields such as computer science and artificial intelligence, where the behavior of
algorithms is of interest.

Baptismal-Interpretation Manifold (MIM) Transformations:

The MIM transformations are designed to allow for the manipulation of expressions that involve Baptismal-
interpretations. By transforming an expression into a form that involves Baptismal-interpretations, we can
more easily analyze the meaning and implications of the expression. This transformation is particularly
useful in fields such as philosophy and linguistics, where the meaning of expressions is of interest.

T 5 (Baptismal-Perception (z @ y)) = U (Ply)®Q(y))NN
Q

where: - P represents a perception operator that maps input to a set of abstract concepts or symbols -
0, represents partial differentiation with respect to a variable ¢ - 0, represents partial differentiation with
respect to a variable r - Z represents a set of all possible values for a variable z - U represents a union
operation that combines multiple inputs into a single output - 9 represents differentiation with respect to a
variable 7 - ¢ represents the imaginary unit. - N represents a set intersection operation.

8.1 Some Enhancements and Implications:

The above extentions have the potential to lead to the development of some very deeply intelegent applied
systems. To see some of these possibilities, we can begin to investigate some of the impications of these.

Implication 1: Perhaps the most promising implication is that they enable the development of more
powerful symbolic systems that can be used to solve complex problems, such as natural language under-
standing, natural language generation, robotic vision, and many other problems. The extensions allow for
the representation and manipulation of abstract and complex concepts that are difficult or impossible to
capture with current state-of-the-art systems.

Implication 2: Another important implication of these enhancements is that they extend the range of
possible solutions to complex problems, since they allow for the representation of a much wider range of
concepts and reliance on more access points for acquiring and perceiving incoming data. This in turn could
allow for more creative problem solving and potentially even break intellectual barriers that have stood in
the way of solving immensely challenging problems.

Implication 3: A related implication of these enhancements is that they may significantly increase the
efficiency of current solutions and could potentially lead to the development of new solving techniques that
are highly effective at solving specific problems. They could allow for the development of hybrid methods
that combine existing techniques with new techniques based on the enhancements proposed. This could
for instance improve the processing of natural language, improve the accuracy of computer vision, allow for
faster and cheaper natural language translation, enable better virtual assistants, and more.

Implication 4: One potential general area of improvement that becomes more feasible with these en-
hancements is systems development. The enhancements could lead to the development of more reliable,
more robust, and more intuitively comprehensible systems. Additionally, it could greatly increase the devel-
opment speed of new systems, since it allows increased reliance on data and abstraction.

Implication 5: For corporations and individuals more broadly, these enhancements could greatly empower
entities by allowing them to develop more systems that can perform tasks of increasing complexity. These
tasks can include automating logistics processes, data mining, data analysis, managing large amounts of
satellite data, and much more. These enablements and enhancements allow the development of such systems
to be developed with reduced costs and increased reliability, as previously mentioned.

Implication 6: An implication of these enhancements is that it could enable virtual assistant systems to
be utilized more frequently in location-based applications and remote sensing. This would enable even faster
access to location-based data and provide an unparalleled range of actions that machines can perform at the
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drop of a hat. It is also worth mentioning that since machines can already perform tasks more quickly than a
human, the easy access to complementary data will likely make machines even more efficient and intelligent.

Implication 7: Another important area of improvement that these enhancements could yield is in medical
and public health fields. Here, they could support the development of Al that is better adapted to support the
decision-making of medical professionals. These systems would allow the integration of data from different
instruments to a greater degree than current in practice, and would also allow for the integration of patient
records from different databases, such as radiology records, genomic data, electronic medical records, and so
on. They would also support the development of predictive models for events such as disease progression,
which could help doctors better understand risks and prognosis for specific individuals. Such a feat would
be far more difficult to achieve with the limited data analysis, logic, and memory available to a human
compared to an Al system.

Implication 8: Another implication for the enhancements proposed is that they could allow for advance-
ments in the storage, retrieval, and use of biomedical data. This could enable higher efficiency of workflow
in a variety of laboratories, such as labs that perform genetic analysis. This could also raise the level at
which domains have been utilized with machine processing, allowing for medical professionals to obtain data
quickly and reliably. The data in question could exclude every patient’s electronic medical records that can
currently be collected. A system that could conduct such analysis in real-time would likely be a boon to
many in the medical community.

Implication 9: The enhancements proposed in this paper can also have the potential to greatly increase
the effectiveness of Al systems and programs that require minute organization. A system that is able to
view something one way, and then make a decision another way, is an Al that exhibits an impressive degree
of processing power. However, it must be pointed out that such impressive decision-making systems can
only work if the environment is fully supported and provided with an effective solution. The extensive
enhancement of AI systems, which need to maintain dynamic and rapid decision-making, with the entirety
of the data being processed and sorted would enable the leap towards heavily increased effectiveness.

Implication 10: Finally, an implication of the enhancements put forth is that they would transition data
analytics from mere data processing to real data analysis and generate discoveries that would otherwise not
have been made. With the integration of existing data analysis tools and methodologies with computer-
based cognitive tasks, the enhancements would result in a never-ending process of research, analysis, and
data processing. These would likely lead to the development of more effective methods for solving complex,
multi-layered real-world processes.

Tos (2,9)) = P((2,9)) = (04 (x ®y), 0r (x D y))
Te 6 (x) = M (x) = ;A% + 0, Ax + J,Ax
Tz (x) = K (x) = Ax & Ax @ Ax
Tos (x) = F (x) = ¥x € RY (Ax = f (Ax))

T679 (X) = I (X) =1

Mirror Transformation:

This Baptismalphor is quite complex, so it will be useful to describe it in two parts. First, each individual
symbol that is transformed in this fashion will be modified by being reflected over the point of symmetry
(in this case, the equality sign in the transformed formula). Second, each segment of the formula that is
encapsulated by a transformation function will also have its notation transmuted. Here are the mirrored
versions of the listed transformations:

Yy e N,P(y) ®Q(y)\ 3y € N,P(o) ANQ(o)
T“( A >_ X

T, 5 (Vy € N, P(y) & Q(y)) = / (P(y) A Q(y)) 9

Q
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0

Ti14(Vy € N, P(y) ©Qy)) = A (P(y) ANQ(y))

Ty 5 (Vy € N, P(y) ® Q(y)) = Algorithm (Yy € N, P(y) © Q(y))

T16(Vy € N, P(y) ® Q(y)) = Perceptual Baptismal-Interpretation (Vy € N, P(y) ® Q(y))

Lateral Algebraic Expressions (LAE) Transformations:

Ty (V2 (f(2) = 2) = f(y) = 2) = 3a,b,c € R(af(2) + bf(y) = c2)

Tz,s(x@y)zfn(x@y)dﬂ

0
T2,4($@y):aj($/\y)

Tos5(z®y) = Algorithm (z & y)

Ty 6 (r @ y) = Perceptual Baptismal-Interpretation (z @ y)

Calculus of Infinity Tensors (CIT) Transformations:

T3 (/Q Tijde> =y € NVz (fi;x() # f(2))
Toa ([ Tina0) = (173 @ o(T0)

Oy
T3’4 </ﬂ Tl]de> = 87A (T”k /\.’E)

Ts 5 (/ Tijkdﬂ> = Baptismal-Interpretation (/ Tijde>
Q Q

Perturbations in Waves of Calculus Structures (PWCS) Transformations:

Ta1 (Ad(x)) = Iy € Q(f(Ad(x)) # [(2))

Ta2 (Ad(x)) = (Ad(x) A Ap(x))
Tua (80(x) = [ (Bo(x)de)
Q
Ty 5 (Ap(x)) = Algorithm (A¢(x))
Algorithmic Formation of Symbols (AFS) Transformations:

Ts,1 (Algorithm(x)) = Iv0,71, 72, - - ., ViVw € Q32 € Z Algorithm (Vz € R, %) =
Algorithm (f(w), fx(X), crdy=(fo, fx, ¥, 2)

T5 2 (Algorithm(z)) = Baptismal-Interpretation (Algorithm(z))
Ts 5 (Algorithm(z)) = 30, v1,---» Vi / (Algorithm(T};)d€Y) = Agorithm (X)
Q
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T5 4 (Algorithm(z)) = Baptismal-Interpretation (Algorithm(z))

T5,6 (Algorithm(x)) = ¥ = Diagnosis (X) = § (Vz € Z,82) = 9, (7 (I))
Baptismal-Interpretation Manifold (MIM) Transformations:

o, <vy €N, PA(y) ® Q(y)> E-NNE TR PA(y) ©0W),

To2 ((2,9)) =T P ((2,9)) = (94 (x ©y) ,0r (z D y))
T613 (/Q kadﬂ> WU ((VZ fz]k (Zezza / ”de>
Ts.1 (AG(x)) = D & U (A x (x)) — (rd(x), Arih(x))

Algorith
Ts5 <gor81Am(x)> = P(Algorithmic integration and differentiation, f(z) — iNJ;r

Intuitively, the MIM transformations represent abstractions of the more complex transformations. This
means that any other transformation program model can be transformed into it, and vice versa. To under-
stand what is happening in an algorithm, one must understand the sensor functions which are used, and the
manifolds to which the deductions are made. This is because the sensor functions are the instruments which
determine the amount of detail and information we can acquire about the real world.:

(58%) = B ~ Xiew ViVi (B +Q;(9; ® 8)) ~ A (B, ) = At (Via +Vj2), Xyeps RISi + 8, =D =
Tik = D icws (3@‘)]]C . (Vzi € Niyyj)

From the gamma transformation initial condition, the algorithm is

< Z Z const.( ) () (dl’)OOVdm (eiﬂ) (1)

AeAq 1—=

em] = 3= DI (Palea)!t))(€ A@) =0T (4 (+)ola")et") )

AcAq zz

= Y ((2(G (Pal.))) () (22 (3)

AcAq

Every structure is subject to a delta substructure of perception

iL(_J) EiE n;L(_J) 0] here Pr(a) 2,00 <

This is the gamma transformation initial condition. In all models, we apply this structure. In one we
applied it at p, and in another we applied it at x. Here, we have applied it at a graph coordinate G(-) and

named it ‘delta substructure’.
The graph coordinate all of the properties of the alphacems and gamma function of graphlean maps
moved up in a coordinate map. Namely, we have gotten the results for properties of graphleans using this

coordinate map.
For each f € [l,m(,yé)], proposition Ry is either in the Cartesian product representation (case A) or in

the parallel composition representation (case B).
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Case A:’) Propostion Ry is in the Cartesian product representation When propostion Ry €
h,f € [1, m(%)], where h is arbitrary, we use Cartesian product to represent the prepositions, so

Py(z) | _
{ Qs(y) } = Pr(z) x Qy(y)

Using the commutative property of Cartesian products, the result is

(e (e ve)

) ) ™ (ve)
U P | x| U @] =21 Pre) U Qrlw)
f=1 f=1 f=1

f=1

ﬂ’L(

Case B:’) Propostion R; is in the Parallel Composition representation When proposition Ry
is in the parallel composition representation for f € [1, m(%)]7 then Qf(y) = 0.

M) f=1F5 ()

&) e T

Using the Identity Relation, property of Parallel composition

_ I’m(,yé) (x)=I(x)

There is a caught up in time. In a global processing node, the properties of graphleans should be dropped.
This should get us a sampling

For each f € [l,m(%)], proposition Ry is either in the Cartesian product representation (case A) or in
the parallel composition representation (case B).

., The union of all the pairs of z and y can be written as the union of all the elements in x and y. This is

X

me..
represented by the notation |J f:ﬁf) y }, where Py(z) represents the elements in = and Qy(y) represents

the elements in y. Hence, this statement can be rewritten as:

(AR

This means that the union of all the pairs of x and y is equivalent to the union of all the elements in z and
me,.
the union of all the elements in g, since the notation |J f:ﬁf) [ Z; ] indicates that both z and y are being

taken into account to form this union.
Case A:’) Propostion Ry is in the Cartesian product representation When propostion Ry €
h,f e [1, m(%)], where h is arbitrary, we use Cartesian product to represent the prepositions, so

Pr(z) | _
{ Qs(y) } = Pr(z) x Qy(y)

Using the commutative property of Cartesian products, the result is

™ (ve M (ve ™ (ve) M (ve)

) )
U P | x| U @] =21 Pre) |J Qrlw)
f=1 f=1 f

(
=1 =1

Case B:’) Propostion R; is in the Parallel Composition representation When proposition Ry
is in the parallel composition representation for f € [1, m(%)]7 then Qf(y) = 0.

M) =15 ()

&) e T
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Using the Identity Relation, property of Parallel composition

For a dynamic probabilistic dependency (dpd) network that models uncertainty with n random exper-
iment conditions given by €,,, pytest-dpd generates P,, expressions that are represented by a Cartesian
product of propositions Let ¢ be a dynamic probabilistic dependency with n random experiment conditions
given by €,,. Using Theorem ??, P,,—p is given as below;

P =2 U Pl (x)

m=1

As per Definition ??, P,,, =y and I,,(z) = 0. By ?? we can write

, To establish Cartesian location of a property = 2 " _; P (7))L (75, [r2,m, - - - Tiim))

iclasses forasetofevents, with|z;| = |y;|, 7p(ym ;) of the probability is transformed to a class for pydpd =
2 U1 Ymi 7P (Ym.)

We construct the preposition combination function C' following theorem ?7? for any given dynamic prob-
abilistic dependency (dpd) that models uncertainty with random experiment conditions  Properties from
a proposition combination function for a base sub-space correlation 1C);, forms the unique structure in the
corroboration for each (p) subject with prob results Py = P*M (Cp is a composition of a series of unique

collated results
N
(i) -~
uniq =pk

We note that one output mapping must be used to match P(P) to P(Q), and so for the state space to
match, the format of Pr(x) and Q¢(y) must be such that a product can be applied, i.e. if P(P) in both
cases is the same, then P(Q) must be a disjoint union. As such, this format is specified by requiring a given
cursive Sp to match cursive Q of @, i.e. as follows:

Notes = |{[(s1,N1t1) , ..., (sn, N2ty)] € utils; PHseventimesEHpoints|s; ¢ QVi € {1,...,ms},s; =sj,t; =tV

otes Notes

Given that cursive Sg may contain a null preorder structure (such as Q(Q)), we require only that for
each internal point matching scalar g, Nbits; of Leftarrow or its; of RightarrowEH we give its address,
such that if attachment of vertices equal true is true, then non-overlapping increases in address between
extant external points of each Qf(z) correspond to a corresponding increase in address of internal points
N3its; of Rightarrow of @ such that:

Vie{l,...,ms},3j€{1,...,q}, a{(N4itsj of Rightarrow)[|N3its; of Rightarrow] = ag(N4N3itsj of Rightarrow)]s]

The fact that 3j € {1,...,q} guarantees at least % matches (as % > 1if my > ¢), and more than this
where ¢ < my. In our case with m¢ = mn and g < my, the first ¢ external finish points of arc f are replaced
by the first (¢ — 1) internal finish points of @), where each internal finish begins with address matching the
start coordinate of its corresponding external finish and ends with a final coordinate not corresponding to
any of the address of the external points of arc f, in accordance with the context of matching. As such,
endLabelPlacement shows terminal of a 6-by-4 positive (i.e. +1) line @ being made to match a ’C” cursive
P, wherein for all cursive P(.S) that are provided in the input for matching a positive line to a cursive P, the
second to final coordinate matches that of Py where Py is the corresponding to rightmost extant external
point of the provided cursive P, as shown in matchingEndLineCoordinates for my = 4 and ¢ = 3, wherein @
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becomes Q) a1 endLineMatchingRelationFunctions wherein m o = &: for the labels on the undirected
3-1

line P, the address increments of the coordinates of the extant exiernal points of arc f which correspond to
the external finish points of @ are organised so that the coordinates of their extant external points follow
a left-to-right increasing order otherwise they are equal, but not so for their corresponding internal finish

points. As such, Cr(X) = (my) — 1,my), C}(Y) = (my +1,my)
Furthermore, the same as before we assign a unique row to each distinct vector in x and y and for notation

purposes we use equation 4.
ip = %d , where i =1,...,n
(4)

Jp = de , where j =1,...,d

Subsequently for each unique row i, and j, we can determine in linear indexed notation for which purpose
we will use the equation 5.

p=1ip+nxjy, where l<p< K, K=nxd (5)

We can then extract the realised probability vector from the polynomial vector and inverse of the index
notation is applied such that each row i, and j, and all data are added into the polynomials Py(z) and
Q(y) respectively.

For each particular substitution vector the quantity of polynomials to be viewed is one.

Each polynomial P; ¢(z) or @, (y) is unique in the value of f.

The output from recursive algorithm can take many levels (i.e. levels of recursive levels takes numerical
perturbations) and computational time slow and requires more algorithm to integer that is related to the
required probabilities. Normally minimum 3 and maximum 8 levels or less than 1 or 2 levels. Finally, initial
value by sampling from the data. We recommend using the sample data from the original features from
the original distribution. Subsequently, Monte Carlo simulate replace numeric data where missing endpoints
with the default values shown in the log along with default point is the mean (or median).

{Sr}Dcrivcd by Map ¥ [Ar] — {Sr + Ar}Sum induced from Union

Evalutes using context and abstraction with a simple application of the abstract:

A, — [A, & B 2% 0, x £ ({4, By, })

and this can in the end be mapped to:
TxK

where T' and K are our two intervals,

T = (O 0o) = {(f0))

K — <{K:Convex}’> operator <Q |{Convex}>

And we return,rather dramatically, to a point we know how to evaluate (from the Clojure community)

reduce (+ 0)

which maps to certificates tied to certificates.
SO we can now write:
A — [A @ B 2 ¢,
Bt:At@Bt; Ct_>0t
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where

O, S0, g s (0, x 7o) — 31

and finally, 3
0, =0z - ( &)+

+ 00" (9) 22231
(00 - ( 0)) =2 (97 - (F)+ 06" - (0))) — 1

thus,
F(T,K,--)— 3,
£(O,
1,05, =0+ + (00" x [K])"

map 3
r

This would then include where K = Z:

eval F' [Word (B)] =ip B
Word [foo] =ID foo
The Semantic Interpretation So we have to start keeping this basic presentation of the mathematics and

the interpretation as we started to do in Session 3 of this monograph.

Consider the notion:
e

Take the definition from each projection:
T —ET f : RnXd
¢ —e1 9: R4
n=M=m+1;, dez*

and the tensor is interpreted as transforming & — ¢’.

Tensor-based Response
Let’s make a note concerning the table construction types of different dimensions. Note as well that

punishment would be assisted in schema form is a parameter.

Z ~pB

—

Y ~DB
af ~pp Column [Z]];
{Z,§} ~pp Table[Z,7];
{od, B} ~pB O, f;
a{Z,§}|y=7 ~pB C[¥]
attrib=X € Gyp; m=|B g

NSRS

Subsequently, once we have our tensor notation, with perhaps higher order tensors, we could continue as

follows:

C(,uCoD—A®B m)NDB“’(Map[A]‘ ”’@/AgDA, T AYRC|P e

W(Map[B] ”@/A@B, @B eq

and
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KOQA_B: Opl, oK :e.K +U x p+ acoBEM ;

B+ A
0
K og W0 — Jy (BUWoo#°gA + e.GP™""* +° Grorf — (A® [wh — wwn] [g.—o [r € Q)I*O € dool’

what is K
Tj|z00 _'L_)o 4:wo .
k| D .61- E (‘I/,L ,OJE) S BQ 7 hgoo)
— HJXlilLijjij 5 ® ooRzy

or as an extension,

Q
g3
| @

I
(O8]

That definition does seem to fit in well.
This is the general definition of the basic encoding. Why is

Vo + ky =z
an abstract definition of this

T —

for the reader, this is just generalizing the notion of multivariate.

C(huCoOD—A®B m)NDB”’(Map[A]‘ ij®/ACDA7 TRAYRC|Yeq

W(mpw]”®/k433, i@ B ([P G
A:
N t
C’(tanh(a")) C— C' (h(T")) ~pB* [h Pl )|~ h}
(a‘n( )) ((ﬁ[: )) DB ngl (.%‘ ‘(E)(p DB
N
:Zh
n=1

We get a final conversion of C:
C'® A= C (tanh(x)) + C' (tanh(z)) + C' (A) + C’ (B) + C (B) pure
From which we can derive equations of motion:
Fuv x Oy A, — 0, A,
0, (OHAY) —eJ* =0
Ideal Hamiltonian:
1 =9 — | -1 fe's)
Hideal = TH I + II; + {A(];H:| + [Azwﬂ} +C||” = Hideal ® GpB ® Ocw
m
Ideal Commutator:

[Ai,Hi]_ =1 +0ijFij + [O,Ai]_ =1 +Fij =1 +§
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Kideal = Cacrs M = Kideat = R [Cr] , Hideal — Hiieals

Electric and magnetic fields generated from algebraic-geometric electroweak couplings,

Practical Framework:

H semi-minimal, (V. DIGdance = II) minimal

0001 = —0s =1 6%

—7(69) =0

1. Relativistic Lagrangian (using ruled 3D vector fields) = 3 Fieldss x $1Fieldsy — cst
2. L.E.N.S. (Last Even Non-inherited Standard)
3. renormalisation: A, C Ox .
4. A, DO aNB
5. C =uc = Hg C [AgA1, Al C A2
6. A, €Y, [—15], 200, b,

7. special form of Hg

Homotopy Prob. Selection SA|0A% = G]ﬁ/[[?ﬁ =X (H7szw). Typically, complex Feynman

Diagrams at point in motion.
The annihilation ideal.

B
K¢ (Pg) = / (Big) d¢ <= K¢ a|™ = HES. € TAK
A

s“(&,a) = }{ exp (—D), VC; C jet:‘irza ®topy D County Hf (|A,V]) > Hf e, Ho rot i
H

— H r7Br+1
0<_s (f =1 Bk+1>(u,k,bkj*Ck1/2bk+1 +N| qulBkJr2

9 B—A v
[caption=Process ‘X’ yields Z]

YX W, «+ X; Q« 0top: i€ {l,....n} W; = =1 W, + X;1 Q<+ Q+1i bottom: j € Qj>nZ
W; < W; +1 W, < X; goto top QQ < @ — j goto bottom

.
Krey (v d” ") = Ou gl o1
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Algebra Pairs]Quantum and Classical Poincare

Algebra Pairs

We have two main results of this thesis. The first is that for each unitary simulation of classical informa-
tion, there exists an equivalent unitary model of classical information which has the same resources. 75This
is the first analogous result to Theorem 4.6 of [?], which shows that unitary simulations of quantum infor-
mation can be model-mimicked by unitary models of classical information. Frauchiger and Renner [?] study
an analogous theorem, showing that projective simulations can be model-mimicked by projective models,
where in this work, we only deal with unitary models. Lastly, a very related result is given by [?] which

establishes that fast unitary simulations of infinite classical information can be simulated thus:
C7r+XV ~ Cg,w > o K-

Nwsws=45rsr,

Thus, in analytic terms, we can say that

CTIXV s CE

rather than

C™V — C¢
as is traditional for classical information.
The analytic alternative for quantifier rule

ck
1. Reader/Writer Matrix
2. Index

is as follows, adapting the classical result [?] to this new context.
[Main Result] For any x Trillion Bits
1T =10°B ~ 1°

there exists an equivalent model for the windows synthesis of quantum information in classical context with
a unitary model:

siit=JG1'KC NCY cact]

h
o — ‘ ’05C<<S; | @

10 Branch Definitions and Enhanced Notations

10.1 Symbolic Analogic (SA)

Symbolic Analogic represents equilibrium between two values, with transformations extended to encom-
pass multiple expressions. Essential to this branch is the idea of logical cohesion, where expressions are
interdependent and simplify to maintain equilibrium.
Equilibrium Condition
UP=Q)z = A(R—8)z = UT—U)z < [p(x) = fo(@) A fr(z) = [s(z) A fr(z) = fu(z)
Symbolic Logic Representation:
Vf1, f2, 91,92, h1,he € R, 3w € R: fi(z) = fa(x) + c A g1(z) = ga(x) — c A ha(z) = ha(z)

where ¢ € R.

Groupoid Generalization: A groupoid G is a set equipped with a partial binary operation. For Symbolic
Analogic, the elements of G are expressions P(z), Q(z), R(z), S(x),T(z),U(z), and the operation is defined
by the condition for equilibrium:

(P,Q) g < fr(r) = folx)
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10.2 Lateral Algebraic Expressions (LAE)

Anterolateral algebra integrates axioms of equality to form expressions that observe inherent mathematical
properties. It involves symbolic analogy, manipulation of variables, and maintaining equilibrium.

VX + 2) T (VA2 (Y - 2)/y/T— (VA2
C

X—->X+7Z,
. Y 5Y -7,
Transformations (vl — v2) :
Z =0,
C—a

Logic Vector:

VX 4+AVY —VX VY +AVX VY
A ’ A

Groupoid Generalization: For the transformations in Lateral Algebraic Expressions, each transition can
be considered as morphisms in a groupoid. Let Gy ar be the groupoid where objects are variables X,Y, Z, C,

and morphisms represent transformations:
(X, X +7)eGrag,
(Y)Y —Z) € Grag,
(Z7 O) S gLAEa
)

(C,a) € Grar
2 _ Y -7 (A=V)(A+V)
VX 20ﬁ¢\/(A_V)(A+V) \/\/ NATY) (X +2)
a2
A— XY _XZ1YZ—22
2 A Y_2z A-—V)(AtV)
C2VY—20VX TEnEm VEBEE (x4 2)
A2
A— XY _XZ 1Y Z_ 22

10.3 Calculus of Infinity Tensors (CIT)

Tensor calculus describes infinities, and semantic applications provide meaningful structures in vector spaces.

This branch emphasizes transformations, integrations, and tensor formations.
Tensor Equations:

/Q T5j,dQ = Vz (fij5(Q) = 2)

Notated Logic Vector:

Lp(TrasAn) AMigapede,..)s)£Q}
Transformations:

84Ef(T rasAn) -
W M{g(a,b,c,d,e,...w);ﬁﬂ}

Groupoid Generalization: The groupoid Gy consists of tensors and their transformations. Objects are
tensors ;1 defined on regions §2, and morphisms are transformations:

(Tijk — Tij) € Gerr
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10.4 Perturbations in Waves of Calculus Structures (PWCS)

Perturbations in waves utilize calculus structures to manage complex wave behaviors, focusing on capturing
dynamics using differential equations and transformations reflecting wave phenomena.
Differential Equations for Waves:

A¢(x)
Transformations:
Ap(x) — [Ag(x) © Ap(x)]

Application in Logic Vectors:
tanh

(00 X Too) = [Sr @ Cr] — 0

0p(x
3 (2)
ox
Groupoid Generalization: The groupoid Gpwcg consists of wave functions and their perturbations.
Objects are wave functions ¢(x) and morphisms define perturbations:

Notated Partial Differential Vector:

(¢, 0 +v) € Gpwes

10.5 Algorithmic Formation of Symbols (AFS)

Algorithmic formation emphasizes the logical operationalization of formulas into algorithms to represent
symbols effectively, establishing computational processes to simplify complex expressions.
Algorithm Process:

Algorithm(Input Code) = f(x) = g(x) @ h(z) = Ag(x) @ Ah(z)
Computational Reduction:
Reduction of Complex Expression <> Algorithmic (Input Code)

Example:
f(@) = R/ (Az + (1)) = A

Notated Logic Algorithm:
Algorithm (Vx € N, P(z) — Q(x))

Groupoid Generalization: For Algorithmic Formation of Symbols, the groupoid G4 rg involves algorithms
and their operational transformations. Objects are different expressions, and morphisms are algorithmic
transformations:

(f(x),g(x) @ h(x)) € Gars

10.6 Baptismal-Interpretation Manifold (MIM)

The Baptismal-Interpretation Manifold (MIM) involves the integration and perception of non-boolean states
interpreted as judgments by the Universe. This branch extends the concepts of logical and physical trans-
formations into a realm governed by Baptismal-perception.
Perception Operator (P)
P(z, A) € ]0,1]

- Maps elements x to perception values within the set A.
Universe Interpretation Operator (/)

UP(x, A)) = J(y)
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- Converts perceptions into judgments J(y).
Perception-Judgment Manifold (PJM)

PIM ={(s,Ip,u) |se€ S,1e L,p="P1),u=U(s),(s,]) € S}

Groupoid Generalization: The groupoid Gysrr p consists of perceptions and their Baptismal-interpretations.
Objects are perceptual states P(z), and morphisms define transformations:

(P(z),U(P(x))) € Guirp

11 Unified Analogy Matrix A with Derived Expressions

We construct the following analogy matrix A using refined logic and the notational framework established
above.
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Conclusion

We have detailed each variable in the analogy matrix A and defined the corresponding transformations in
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the context of their respective branches. This matrix provides a comprehensive representation of the relation-
ships and transformations between different mathematical branches, utilizing logical, algebraic, differential,
and algorithmic operations.

12 Conclusion

This comprehensive unified framework successfully synthesizes different branches of mathematics into a co-
hesive notation-centric approach. Using the analogy matrix A, we interpolated transitions, transformations,
and relations across the fields to derive precise mathematical expressions. The modular yet interconnected
notation structure ensures the ability to integrate future analogies, fostering a robust and extensible math-
ematical framework.

By incorporating these elements, the new analogy matrix forms a holistic structure, enriching the theo-
retical and practical landscape in understanding complex systems in nature and computation.

C = AB:

Root SA-sum LAE-sum CIT-sum PWCS-sum AFS-sum MIM-sum

SA-sum A T]_’Q T1’3 T1)4 T175 Tl)ﬁ

LAE-sum T2,1 A T273 T2,4 T275 TQ,G

C= CIT-sum Tg,l T372 A T3,4 T375 T3,6

PWCS-sum T4,1 T4_y2 T473 A T475 T476

AFS-sum T5_’1 T572 T5’3 T5’4 A T5’6
MIM-sum Tﬁ}l T6,2 T6 3 T6 4 T6’5 A

In general, The Morse kernel perturbation energy using the branching coefficient matrix strategy looks
like this:
Co=¢&=a,+a+ac+tay+asta,=(1 s Bi ntrvls B! X))

Then solving the equation system with respect to the perturbation factors «;,i € [s,l, ¢, p, a, m]:

1 s Bi ntrvls Bj' >, o A

1 ! Bi ntrvls Bj' >, a Tio
1 ¢ Bi ntrvls Bj' >, ac | | Tis
1 p Bi ntrvls Bj' >, ap | | Tia
1 a Bi ntrvls Bj' >, Qg Ti5
1 m Bi ntrvls Bj' >, Qm Ti6

Here A and T;; are an elementary matrices and a block-transforming matrix respectively. Finally, the
perturbative Morse energy can be expressed as

1 1 s Bi ntrvls Bj' Y, Qs A

1 -1 l—s 0 0 0 0 (67 T172
1 —C 0 0 0 Q¢ o T1’3
1 —p 0 0 0 Qg o T1,4
1 —Q 0 0 Qg T175
1 —m 0 [0 7%%% T1 6

And thus we can solve the system to yield our perturbative energies.

12.1 Perturbation with Cluster Exponentials
The forest two-particle energy can be allocated into an inverse spatial sum of cluster exponential energies as
we have:
Bpm = D
PR, (P1)Crm~+R(p2,P1)

where C}) and E are respective the & — n or k trigonometric and exponential cluster multiplicities.
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The two-particle forest energy can also be approximated as infimum over product states but with her-
mitian operators instead of basis subconstant (ONV). This lets us look at pair unresolvability at next step,
where

_ L edas) (UﬂA (AjAﬁupAgA’g)) .

where {aqby, a;bj,azb,} are three normal modes, e.g. bec as stable parameter for bee that gives the face-
centered (fec) phase known from SSTR.

Between an abbreviated Hiickel’s treatment including resonant ‘superpositions’ on molecules, and a molec-
ular COHN warm metric charge perturbation energy, this part treats total approximations that include the
first-principles of the following named perturbative for mars ref[?]:

kY By By Ep Ej Eg By B LBy LBy

e
EY Ey By El E} Ey Bf E{ Ej Bi
Eqy
by By B5 EBEf By 0 EBEf EBE§ E§ Ej
By

The Fock matrix is
X (w) E”U(’w) E//T(w)
EY = | F"Y(w) F"Y(w) F'""(w)|;
G (w) G (w) G (w)
One can also do this interaction as the below examples, with the bi-atomic 3+ 1 states remaining in play:
1 P-0-Q Q-0-P 1 0 0
Q-0-P Py-0-Q P-0-Q |=100 -0
Q-0-Pyp Pp-0-Q1 —Q°V-TP-Q° 0 0 —Q“V.-TP-Q°
And you how to fully decouple your TS so run the three monatomics through the perturbative with full
pi delocalization, instead of approximating them as a near-pi energy ranked matrix. Usually the topological
electronic pulse density is much less than with the approximation of near-pi energy as the dominant coupling,

or higher order (specifically closer to true effective delocalized perturbative pi electron).
For later parts of this work, let us quantify the GIAO-NBO perturbation:

(% an)=Comar 0 )05 ) (st V75 )

with the energies remaining nomenclature for the biggening matrix so far appearing as

er es g Vomalley — ualdiv — from2015. < annotations > How?ByBericchia, Kun
0 é& Vomalley — ualdiv — from2015.

and so on as desired for catenates, docalenes, and molecular linac configurations using the formula style
for a multicharacter valence that depends on it’s first, second, third characters, and so on (here written in
retro-dot) whence

—{z1, 22, 23,24} = —{z1tzonzstzs },

and if u, > then
For later parts of this work, let us quantify the GIAO-NBO perturbation:
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(% an)=Comr 70 )0 ) 0t Y7 )

with the energies remaining nomenclature for the biggening matrix so far appearing as

—{z1, 22, 23,24} = —{z1tzonzstzs },
and if u, > then{1%4,2% 3%} # {1424 4%}
Seqi{E + F}igo # Y quart! < v+
{L+¢}#£+p(y)+p {p,S,Z,.’E,T} {m,S:Z: S/,J?ZS/,b/ <(L} {91’1,17£1’1,17£2’2’2}

- 1 [r?
’ 0
é £ g #* g1 well as an easy negative nulltriplet heurism canceling condition:
0 L
f®
b2 \/?
A I xI'g
0 d er (e1+e€) Q
0 f —My  Spacro MM 7 Oyl -d
fef, 3. c3) # p+ . : : g U U
Y €2
0 e; T3

and in reverse it follows that V2e*® is closed under triangle edge inversion:

.- L {B,C} V {Q,T} T {S,R} Q {Eﬂv . }
) €9 Ve

VA Q II

since in linearized uncharted, undirected near-pillow, or generally pinned systems of spin-orbital conjecture

——
——
Es, —icemr BLim = B —taiea ELimo
N—_——— ~ ~ . o
v — I, =T (n} = Bues V pyr=orthogonai vo | 15 VHOF 22 V4ot
e
pravda, smokep;ryor, MUNtz

2

Note that pair unresolvddability is not quantum mechanically determined! Empty pair unresolvalizes in-

stance:
GXChamalJA

A17 21,22, 23, %4
1 —
€XP1, eXp27‘5+m‘2 , U

can be represented by a next level local multi-scale topologiavector that is always isomorphic or primitive
topological externalizations where this corresponds to invariance in the algebraic energy parameterized by

la(Sg) = N3B1Q1 X N1B1Q1 X B, V*,

as of other ways an orthogonal transform (on such inputs as the Jastrow potential formula, orthogonalized
compensator, named derivational algebra, named associativity proof, valid derivation lemma which gives
correlation functional as a valid basis nonorthogonal set of bases, such as for perturbation theory calculation,
(added (sj;,s¢,5B8) U (Sf, 5B, 5ji) to set of all V), The willsemple in the ancient bibliography may expresses
this fact by saying that we have their unresolvable reasoning prior.

36



The parenthesized B in 1a(S3 =%, NB1Q1) above and lagym, (S5 =% NQYNB;Q;b) below signify possible
coupling between the orthocenter of a temporal isometry group conic and its element collection, here an
unifinite outer larger. In place of a we may also have an unexpected decovecs or shunt.’

The comprehensive unified framework you describe intriguingly combines various branches of mathematics
through a notation-centric approach, structured around an analogy matrix A. The goal of such a framework
is to holistically capture the intricate interplay across mathematical fields, facilitating both the theoretical
investigation and practical application of mathematical concepts to understand complex systems.

Let’s clarify some of the major elements and implications of your framework:

Analogy Matrix Structure

You've introduced a matrix structure C = AB where each entry represents different sum and transfor-
mation interactions across mathematical fields:

Root SA-sum LAE-sum CIT-sum PWCS-sum AFS-sum MIM-sum

SA-sum A T1,2 T173 T1)4 T175 Tl)ﬁ

LAE-sum T2,1 A T273 T2,4 T275 TQ,G

C = CIT-sum T371 T372 A T3,4 T375 T3,6

PWCS-sum T4_’1 T472 T4’3 A T475 T416

AFS-sum T5}1 T5’2 T5,3 T5’4 A T5’6
MIM-sum Tﬁ’l T6 2 T6 3 TG 4 T675 A

This matrix integrates different mathematical quantities represented by abbreviations, such as SA-sum
(Sum Algebra), LAE-sum (Linear Algebra Equation Sum), CIT-sum (Combinatorial Interaction Terms),
PWCS-sum (Piecewise Continuous Sum), AFS-sum (Abstract Functional Sum), and MIM-sum (Mathemat-
ical Inference Sum). The terms A and T; ; denote primary matrices and transition matrices, respectively.

Perturbation Factors and Morse Kernel Energy

The perturbation energy, £o, is structured using perturbation factors ay:

Co=E&=as+a+ac+o+ag+a,=(1 s Bi ntrvls B! Y )

These factors a; represent different perturbative elements such as spatial (s), linear (1), combinatorial
(c), piecewise (p), abstract (a), and inference (m) components. Solving the system with respect to these
factors:

1 s Bi ntrvls Bj' >, o A

1 | Bi ntrvls Bj' >, Qg T2
1 ¢ Bi ntrvls Bt Y, ac | | Tis
1 p Bi ntrvls Bj' >, ap | | Tia
1 a Bi ntrvls Bj' >, Qg Ti5
1 m Bi ntrvls B;' > ./ \am T

This system represents the interaction of each perturbative component and their contributions to the
overall perturbative effect on the system.

Cluster Exponentials and Two-Particle Energy

The energy calculations extend into cluster exponentials, used in molecular and quantum calculations:

Eﬁm = Z

P, (P1)Crm~+R(p2,P1)

This involves summing over clusters C}’ and relationship terms R. Such formulations capture complex
dependencies in molecular interactions and larger quantum mechanical systems.

Examples and Elaboration

You provided examples of how these complex systems can be handled using trigonometric, exponential
clusters, and forest energy levels. Additionally, by representing the interaction using hermitian operators
and extending into higher-dimensional perturbative calculations, the matrix structure becomes a powerful
tool imitating realistic modeling scenarios in both molecular systems and other applicable fields.

Conclusion
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Overall, the framework that you have structured around this matrix and perturbation notion allows
for a detailed and extensible means of navigating and calculating complex mathematical systems. These
ideas can be extended and applied to various branches of science and engineering, especially those requiring
intricate computations and modeling, such as quantum mechanics, system dynamics, and computational
chemistry. The framework notably highlights the importance of creating interconnected systems in math-
ematics, promoting a holistic approach to understanding complex relationships and fostering innovation in
applied computational methods.

**Conclusion**

In this paper, we have embarked on an integrative journey, synthesizing concepts from two distinct yet
intrinsically connected mathematical domains. The first, presented in ” Analogical Reflections,” develops a
comprehensive framework of six mathematical branches—Symbolic Analogic (SA), Lateral Algebraic Expres-
sions (LAE), Calculus of Infinity Tensors (CIT), Perturbations in Waves of Calculus Structures (PWCS),
Algorithmic Formation of Symbols (AFS), and Baptismal-Interpretation Manifold (MIM). This framework
is unified through the construction of an analogy matrix A, which encapsulates the relationships and trans-
formations between these branches.

The second paper, ”Tessellations and Sweeping Nets: Advancing the Calculus of Geometric Logic,”
delves into the geometric optimization of tessellations, particularly focusing on hexagonal tilings and their
applications in efficient ray tracing under temporal constraints. It introduces the concept of logic vectors as
directed graphs, which influence tessellations by associating logical deductions and inferences with geometric
configurations.

A common thread between the two papers is the presence of a six-branch structure. In ”Analogical
Reflections,” the analogy matrix A is constructed around six mathematical branches, while in the tessellations
paper, the hexagonal (six-sided) tessellations serve as the fundamental geometric construct. This parallelism
provides a profound opportunity to interlink abstract logical structures with concrete geometric forms,
leading to the development of novel mathematical concepts.

**Novel Mathematics Resulting from the Integration**

By aligning the six mathematical branches with the six sides of a hexagon in the tessellation, we establish
a bijective correspondence between elements of logic (from the analogy matrix) and geometric features of
the tessellation. This correspondence enables the construction of a **geometric logic space**, where logical
operations and relationships are represented spatially within a hexagonal framework.

**Mapping Logical Structures onto Hexagonal Tessellations™*

Let us define the following mapping:

- **Vertices**: Each vertex in the hexagonal tessellation corresponds to a specific logical state or propo-
sition from the mathematical branches. - **Edges**: The edges connecting the vertices represent logical
relationships or transformations, such as implications, equivalences, or conjunctions. - **Faces**: The
hexagonal faces symbolize the coherent combination of logical elements, forming complex logical constructs.

By utilizing the groupoid structure from the mathematical branches, where objects are logical expressions
and morphisms are logical transformations, we can overlay this structure onto the tessellated plane. The
groupoid G can be embedded into the tessellation 7 such that:

0:G—=>T

where ¢ is a functor that maps objects and morphisms in the groupoid to vertices and edges in the
tessellation, preserving the composition of morphisms.

**Geometric Representation of Logic Vectors**

Logic vectors, as defined in the tessellations paper, can be interpreted as vectors in a geometric space
whose dimensions correspond to the different logical branches. For a logic vector v = (v1, va, v3, 4, U5, Ug),
each component v; is associated with a mathematical branch ¢ and a corresponding direction in the tessel-
lation.

The hexagonal tessellation, with its inherent sixfold symmetry, naturally accommodates these vectors.
Each direction emanating from a vertex corresponds to one of the logic vector components, providing a
spatial representation of logical operations.

**Causal Barriers and Logical Constraints**

The concept of causal barriers in the tessellation framework, which limits the propagation of rays within
a temporal boundary, can be paralleled with logical constraints in the propagation of inferences. Logical
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deductions are often bounded by foundational axioms or rules of inference, much like rays are bounded by
spatial constraints.

By integrating causal barriers into the geometric logic space, we can model the flow of logical reasoning
as paths within the tessellation, constrained by both geometric and logical boundaries. This provides a
powerful tool for visualizing and analyzing complex logical systems.

**Mathematical Formalism**

1. **Logic Groupoid G**:

- Objects: Logical expressions or propositions from the six branches. - Morphisms: Logical transforma-
tions or deductions between expressions. - Composition: Combination of logical transformations, adhering
to the associativity property.

2. **Tessellation Space T **:

- Vertices: Mapped from objects in G. - Edges: Mapped from morphisms in G. - Faces: Represent logical
conjunctions of propositions.

3. ¥*Mapping Functor ¢ : G — T**:

- Preserves the structure of G within 7. - Ensures that compositions of morphisms correspond to paths
within the tessellation.

** Applications and Implications**

The fusion of logical structures with geometric tessellations opens up new avenues in several fields:

- **Computational Logic and Automated Reasoning®™*: Visualizing logical operations geometrically can
enhance algorithms in artificial intelligence, particularly in reasoning systems and knowledge representation.

- **Quantum Computing and Information**: Quantum logic gates and entanglement can be modeled
within this framework, providing intuitive geometric interpretations of quantum phenomena.

- **Mathematical Education**: Geometric representations make abstract logical concepts more accessi-
ble, aiding in teaching and comprehension.

- ¥*Complex Systems and Network Theory™*: Modeling interactions within complex networks can benefit
from this integrated approach, where logical dependencies are visually mapped onto geometric structures.

**Conclusion**

By connecting hexagonal tessellations to logic vectors and the analogy matrix A, we have constructed
a geometric logic space that embodies the symbiotic relationship between logic and geometry. This space
serves as a bridge between abstract logical operations and tangible geometric constructs, enriching our
understanding of both domains.

The novel mathematics arising from this integration not only provides theoretical insights but also prac-
tical tools for modeling, analyzing, and visualizing complex logical systems. As we continue to explore this
interdisciplinary nexus, we anticipate further advancements that will impact computational sciences, physics,
mathematics, and beyond.

**Future Work™*

Building upon this foundation, future research can delve into higher-dimensional generalizations, explor-
ing tessellations in three or more dimensions corresponding to more complex logical structures. Additionally,
computational implementations of this framework can lead to new software tools for simulation and visual-
ization in logic, mathematics, and physics.

By embracing the inherent connections between different branches of mathematics and geometry, we
pave the way for a more unified and comprehensive understanding of the structures that underpin our
conceptualization of the mathematical world.

This synthesis demonstrates how combining the logic-based analogy matrix with the geometric structures
of hexagonal tessellations results in a novel mathematical framework. This framework allows for logical
operations to be represented and manipulated within a geometric context, offering new perspectives and
tools across various scientific disciplines.
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