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SERIES PREFACE
THE INFINITESIMAL PUNCTURE PROGRAM

The presence of singularities and ultraviolet divergences in modern theoretical physics
has long been regarded as a signal that our most successful mathematical frameworks
become unreliable at extreme scales. Traditionally, these pathologies are treated as
technical problems to be regulated, renormalized, or bypassed through increasingly

elaborate dynamical modifications.

The present series adopts a different viewpoint. It asks whether the root of these
difficulties lies not primarily in the dynamical laws, but in the geometric ontology
upon which those laws are formulated. In particular, it questions the assumption that
matter must be represented as point-like entities inserted into an otherwise smooth

spacetime manifold.

The central proposal is that matter and physical attributes arise as intrinsic geometric
defects—measure-zero punctures—within spacetime itself. Curvature, charge, and
quantum behavior are interpreted as distributionally supported features of geometry
rather than externally imposed sources. In this perspective, spacetime is not merely a
passive stage but a structured entity whose internal architecture encodes what is

conventionally called matter.

The series develops this idea systematically. The first volume establishes the
mathematical foundations of infinitesimally punctured manifolds. The second derives
dynamical laws from a hybrid variational principle. The third formulates a unified
structural framework capable of accommodating multiple coexisting geometric

regimes.

Together, these volumes aim to articulate a coherent geometric paradigm in which
singularities are replaced by structure, and physical entities are reinterpreted as

manifestations of spacetime’s internal organization.
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TERMINOLOGY

Defect Geometry

Geometry supported on a closed, measure-zero subset of the
manifold, represented by distributional curvature or connection
components.

Defect-Supported Quantity
Any geometric object whose support is contained in the puncture
set (P).

Hybrid Connection
The sum of weak, transition, and strong connections governing
covariant differentiation on S-MultiStructures.

Hybrid Curvature
Curvature tensor associated with the hybrid connection,
decomposed into smooth, transition, and defect components.

Hybrid Geodesic (Smarandache Curve)
A curve whose tangent vector is parallel transported using the hybrid
connection.

Hybrid Surface (Smarandache Surface)
An embedded surface whose intrinsic and extrinsic geometry is
defined using the hybrid connection.

Hybrid Action
Variational functional containing smooth, transition, and defect-

supported contributions.

Indeterminacy Component (I-Component)
Geometric contribution supported in the transition region
Surrounding punctures .

Neutrosophic Decomposition
Triadic decomposition of geometric objects into Truth (smooth),
Indeterminacy (transition), and Falsity (defect) components.

Terminology
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Neutrosophic Differential Geometry
Generalization of differential geometry in which geometric objects
possess triadic structure.

Neutrosophic Geometric Triple
Ordered triple (X1, X;, X;) associated with a geometric object.

Nested Punctures
Hierarchy of puncture sets organized by scale.

Puncture
Closed measure-zero subset of a manifold carrying defect geometry.

S-MultiSpace
Set equipped with multiple geometric structures defined on possibly
overlapping supports.

S-MultiStructure
Collection of structured supports defining an S-MultiSpace.

Smarandache Curve
Hybrid geodesic defined via the hybrid connection.

Smarandache Surface
Hybrid embedded surface governed by hybrid Gauss—Codazzi

relations.

Structural Charge
Integral of defect-supported curvature associated with physical
quantities such as mass or charge.

Structural Field Equation
Field equation obtained from hybrid action, containing no external
matter sources.

Structural Monism
Principle that all physical entities arise from geometry.

Structural Morphism
Map between S—MultiSpaces preserving structures regime-wise.

Structural Regime
One of the coexisting geometric components: smooth, transition, or
defect.

Terminology
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Structural Unification
Interpretation in which matter, forces, and quantum effects arise
from geometry.

Transition Region
Finite neighborhood surrounding punctures where geometry
interpolates between regimes.

Weak Geometry
Smooth differential geometry on M.

Strong Geometry
Defect-supported geometric structure localized on punctures.

Terminology
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SYMBOL GLOSSARY

A. Sets, Spaces, and Manifolds

Symbol ~ Meaning

M Smooth 1-dimensional manifold

P c M Closed measure-zero defect (puncture) set

Mp Infinitesimally punctured manifold, M \ P

N (P) &-neighbourhood of the puncture set

U; Support of structural regime i

S i Geometric structure on U i

(M>S8) S-MultiSpace (manifold equipped with a family of structures)

S S-MultiStructure (the collection {(U;, S;)}ie;

X Structural transition set (e.g. the defect set where regimes meet)

K c M Compact subset

B. Metrics, Connections, and Geometry

Symbol Meaning

Iuv Metric tensor
gr Smooth (Truth) metric component
9gi Transition (Indeterminacy) metric component
gr Defect-supported (Falsity) metric component
s Regularising family of smooth metrics
\Y Covariant derivative (generic)
vT Smooth connection (acting on gr)
v! Transition connection (acting on gj)
vF Defect-supported connection (acting on g)
vH Hybrid connection VA=Vl + VI +VF

re,, Connection coefficients

R% Buv Riemann curvature tensor

(RT’ R r R F) Neutrosophic curvature components
(Truth, Indeterminacy, Falsity)

Gﬁv Hybrid Einstein tensor (built from RY =Ry + R, + Rp)

Symbol Glossary
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C. Curves, Surfaces, and Kinematics

Symbol Meaning
Y Curve (world-line or spatial curve)
Yy Tangent vector to ¥ (derivative w.r.t. parameter)
s Curve parameter (often proper time or arc-length)
K, Extrinsic curvature (second fundamental form)
hy Induced metric on a submanifold
nt Unit normal vector to a hypersurface

D. Actions and Field Equations

Symbol

Meaning

S

Total action

(87 Sy Sp)  Bulk (smooth), transition, and defect actions respectively

Ly

Defect Lagrangian density (supported on P)

Zw

Defect stress-energy tensor (source term on the defect)

E. Topology and Holonomy

Symbol Meaning
)4 Closed loop (used for holonomy)
U(y) Holonomy element associated with y
A, Emergent gauge potential (appears in the hybrid connection)
q

Holonomy charge (topological invariant) ¢ = i ﬁ/ A, dx #

F. Neutrosophic Objects

Symbol Meaning

X Generic geometric object (tensor, form, etc.)
(X7» Xp Xp)  Neutrosophic components of X

w Differential form

(wy' wp wp) Neutrosophic decomposition of a form

Symbol Glossary
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G. Operators and Analysis

Symbol =~ Meaning

Ay Hybrid Laplacian Ay = Vﬁ vHk
C7 (M) Space of smooth test functions with compact support on M
D'(M)  Space of distributions on M

op Dirac distribution supported on the defect set P

H. Cosmology

Symbol Meaning

a(t)  Scale factor (FLRW cosmology)

H Hubble parameter H = 2
a

Pp Defect (puncture) density, often interpreted as a dark-matter-like
component

Symbol Glossary
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FOREWORD TO INFINITESIMALLY PUNCTURED
STRUCTURES

The first volume of this series introduced the idea that singularities are not physical
infinities, but signals that our geometric language has been applied beyond its natural
domain. By replacing singular points with infinitesimally punctured regions carrying
distributional curvature, a consistent geometric framework was established in which
mass, charge, and localization arise as intrinsic features of spacetime itself. The second

volume develops the dynamical laws governing this geometry.

The present volume addresses a deeper and more abstract question:

What is the most general form of geometry capable
of supporting such a structure?

Once geometry is allowed to contain multiple coexisting regimes—smooth,
transition, and defect-supported—it becomes clear that classical differential geometry
represents only a special case of a richer mathematical landscape. The purpose of this

book is to chart that landscape.

Here, geometry is formulated as a structural entity rather than a single metric-
defined manifold. The notions of S-MultiSpace and S-MultiStructure formalize the
coexistence of multiple geometric regimes on the same underlying set. Hybrid
connections and hybrid curvature extend covariant differentiation and curvature to
this setting. Neutrosophic decomposition provides a triadic organizational principle
through which geometric objects acquire Truth, Indeterminacy, and Falsity

components .

The emphasis of this volume is not on phenomenology or experimental prediction,
but on mathematical architecture. Its aim is to supply the structural backbone that
makes the physical theory of infinitesimally punctured spacetime possible. The
constructions presented here are intended to be minimal extensions of existing
differential geometry, built using standard tools from functional analysis, distribution

theory, and topology.

Foreword
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Readers should view this book as an exploration of generalized geometry motivated
by physical necessity. It is not claimed that the structures presented are unique, final,
or complete. Rather, they represent one coherent pathway toward a geometry capable

of accommodating concentrated structure without singularity.

This volume is written for readers with background in differential geometry and
mathematical physics. Technical details are presented in a constructive and modular
fashion, allowing individual chapters to be read independently once the foundational

language is understood.

If Infinitesimally Punctured Geometry establishes that infinitesimally punctured manifolds
can exist, and Infinitesimally Punctured Physics shows how they evolve dynamically, then
Infinitesimally Punctured Structures explains what kind of geometry must exist in

order for such objects to be possible at all.

In this sense, the present volume completes the structural side of the Infinitesimal

Punctures program.

Note. Some of the ideas presented here have already been (and will continue to be) the subject of scientific
articles and communications. In this volume, to make the reading easier and accessible beyond a strictly
academic audience, I have stripped the exposition tyrcitatiom and nfferences. A bibliography can befound

at the end of the volume.
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CHAPTER 1
INFINITESIMALLY PUNCTURED MANIFOLDS

1.1 Motivation

Infinitesimally Punctured Geometry (first volume of Infinitesimal Punctures series)
introduced infinitesimally punctured manifolds as geometric spaces in which
smooth differential geometry coexists with defect-supported distributional structure.
The coexistence of weak and strong geometric regimes was treated as a fundamental

property of the space itself, rather than as a dynamical effect.

Independently, Smarandache geometry and Smarandache multi-space
theory describe spaces in which multiple geometric or axiomatic systems coexist on
the same underlying set. In such structures, incompatible rules may operate

simultaneously in different regions or layers.

The purpose of this chapter is to show that infinitesimally punctured
manifolds naturally instantiate a Smarandache-type structure. This
identification does not introduce new geometric assumptions; it
provides a unifying structural interpretation of the framework

developed in Infinitesimally Punctured Geometry.

1.2 Smarandache Multi-Spaces (Structural Viewpoint)

A Smarandache multi-space consists of a collection of
structured spaces whose supports may overlap, with no
requirement that the structures coincide on the overlap.

Definition IIL.1 (Smarandache Multi-Space).

SM = {(My, S }ier» (IIL.1)
where each M;is a set and S; denotes a geometric or algebraic
structure defined on M;. The sets M; need not be disjoint, and the

structures S; need not be mutually compatible.

The defining feature is structural coexistence, not structural compatibility.

Chapter 1: Infinitesimally Punctured Manifolds
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1.3 Smarandache—Punctured Manifolds

Let M be a smooth manifold and P € M a closed measure-zero subset. From

Infinitesimally Punctured Geometry,

O Mjp the metric g is smooth. On P geometry is represented by defect-supported

distributions. This motivates the following definition.
Definition IIL.2 (Smarandache—Punctured Manifold).
A Smarandache-punctured manifold is a triple

M, P, Psm (111.3)

Itis equipped with two coexisting geometric structures:

(] a smooth Riemannian or pseudo—Riemannian structure
(Mip’ 9),

e  adefect-supported distributional structure localized on P.

Equivalently, it is a Smarandache multi-space with two components:

SM = {(Mp,St), (P,Sp)}- (IIL.4)

Figure II1.1.1 — Smarandache—Punctured Manifold

Multiple geometries coexist on the same space.

Chapter 1:Infinitesimally Punctured Manifolds
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1.4 Structural Equivalence Theorem
Theorem III.1 (Structural Equivalence).

Every infinitesimally punctured manifold is naturally a Smarandache

multi-space.

Proof. By construction, two distinct geometric regimes exist:
1. asmooth differential-geometric regime on Myp;

2. adistributional geometric regime supported on P.

These regimes coexist on subsets of the same underlying set M and need not

obey identical axioms. This satisfies Definition III.1. B

The theorem is purely structural and does not depend on any dynamical assumptions.

Figure I11.1.2 — Structural Regime Overlap

Compatibility is local, not global.

1.5 Neutrosophic Structural Decomposition of Geometry

Infinitesimally Punctured Geometry introduced the geometric decomposition

This decomposition admits a direct Smarandache—Neutrosophic interpretation:

Chapter 1: Infinitesimally Punctured Manifolds
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e  Ry: Truth component — smooth curvature on Mip.
®  Rp: Falsity component — defect-supported curvature on P.

¢  R;: Indeterminacy component — curvature within the transition layer

N.(P).
Definition I11.3 (Neutrosophic Geometric Triple).
The ordered triple

(Ry, R, Rp) (IIL.6)

is called the neutrosophic geometric representation of curvature.

This representation encodes geometric coexistence, not logical propositions.

1.6 Structural Monism Principle
Axiom III1 (Structural Monism).
All physical attributes correspond to geometric structure.

This axiom replaces the dualism between geometry and matter with a single
ontological category: structure. Mass, charge, spin, and quantum
behaviour appear as manifestations of geometric regimes and their

interactions. No primitive matter fields are postulated.

1.7 Consequences

1. Infinitesimally punctured geometry is not merely compatible with
Smarandache geometry; it is a concrete realization of it.

2. Neutrosophic structure arises intrinsically from geometry, not as an
external logical layer.

3. Infinitesimally punctured structures therefore develops Smarandache
multi-space geometry as a natural extension of infinitesimally punctured

geometry, not as an independent theory.

Having established the structural equivalence between infinitesimally
punctured manifolds and Smarandache multi-spaces, the next chapters
construct explicit hybrid geometric tools: hybrid connections, Smarandache

curves, and generalized Gauss—Codazzi relations.

Chapter 1:Infinitesimally Punctured Manifolds
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CHAPTER 2
S-MULTISPACE AND S-MULTISTRUCTURE GEOMETRY

2.1 Motivation

Chapter 1 established that infinitesimally punctured manifolds naturally realize
Smarandache multi-spaces. Rather than introducing new physical assumptions, we
extend classical differential geometry by permitting multiple structures on the same
underlying set. This leads to the notions of S-MultiSpace and S-MultiStructure

geometry .

The present chapter develops the general geometric framework required to
describe spaces in which multiple geometric regimes coexist, overlap, and

interact.

2.1 S-MultiSpaces

Classical geometry is built on the assumption that a single geometric structure governs
an entire space. A manifold is endowed with one metric, one connection, and one
curvature tensor, all defined everywhere (or at least almost everywhere). This

paradigm implicitly assumes geometric uniformity.

However, infinitesimally punctured manifolds and related constructions demonstrate
that geometry may naturally decompose into multiple regimes, each with its own
regularity and support. Rather than forcing these regimes into a single unified
structure, it is more faithful to treat them as coexisting structures defined on possibly

overlapping subsets.
An S-MultiSpace formalizes this idea.
Definition IIL.4 (S-MultiSpace).
M = (M, {Si}ier), (IIL.7)

where M is a set and each S; is a geometric structure defined on a

subset M; € M. No compatibility conditions between the S; are

imposed a priori.

Chapter 2: S-MultiSpace and S-MultiStructure Geometry
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This definition shifts the conceptual emphasis from global coherence to

structural coexistence. Geometry is not required to be uniform;

instead, multiple geometries may inhabit the same underlying set.
Definition IIL5 (Support of a Structure).

The support of S; is the subset M; € M on which §; is defined.

Remark.

An ordinary manifold corresponds to the special case | I |= 1.

Interpretationally, an S-MultiSpace represents a universe in which

different geometric “laws” may operate in different regions or layers.

2.2 S-MultiStructures

While an S-MultiSpace specifies that multiple structures exist, it is often useful to

regard the collection of these structures itself as a single mathematical object.

I Definition IIL.6 (S-MultiStructure).
S ={My, S)}ier (IIL8)

The pair (M 8) defines an S-MultiSpace.

Thus, an S-MultiStructure may be thought of as the “structural content” carried by the

underlying set. It encodes not only what structures exist, but also where they exist.

This viewpoint emphasizes that geometry is not merely a property of points, but of

structured supports.

2.3 Overlap

In general, the supports of different structures need not be disjoint.
Definition IIL.7 (Overlap Region).
For i # j, the overlap region is
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On Oij two or more structures coexist. No requirement is imposed that these

structures coincide or be compatible.

Overlaps are therefore not anomalies; they are fundamental features of multi-regime
geometry. An overlap region is a location where different geometric descriptions are

simultaneously present.

Physically, such regions naturally correspond to transition layers or zones of mixed
behavior.

2.4 Compatibility Classes

While compatibility is not required, it is often useful to classify overlaps.
Definition IIL.8 (Compatibility Class).

Two structures (Si' S]) are said to be
e Compatible on 0; if they coincide,

®  Weakly compatible if they share a common restriction,

¢ Incompatible otherwise.

Smooth Geometry

Figure I11.2.1 — S-MultiSpace as Layered Structures

Structures are layered, not exclusive.
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These classes do not impose constraints; they merely provide a language for

classification.

Compatible overlaps resemble classical patching of charts. Weak compatibility
suggests partial agreement. Incompatible overlaps reflect genuinely different

geometric regimes occupying the same region.

This taxonomy clarifies how classical geometry fits inside the broader framework as

the case where all overlaps are compatible.

2.5 Structural Atlas

In classical geometry, an atlas assigns coordinate charts covering the manifold. In an

S-MultiSpace, one must additionally specify which structure is active in each chart.
Definition IIL.9 (Structural Atlas).

A structural atlas is a family

A ={(Us, Sie))} (I11.10)

such that Ua U, = M. Each chart carries exactly one chosen

structure.

A structural atlas does not attempt to unify structures. Instead, it records the

distribution of regimes across the space.

This device allows one to work locally within a chosen regime while acknowledging

the global multiplicity of structures.
2.6 Structural Morphisms
Maps between S-MultiSpaces must respect their regime-wise nature.
Definition IIL.10 (Structural Morphism).
Let (M’ S) and (N’ T") be S-MultiSpaces.
A structural morphism is a map

®:M > N (IL.11)

such that for each §; €S there exists a T €T with @ [y,

structure -preserving .
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Thus, preservation is required locally and regime-wise, not globally.

Structural morphisms generalize smooth maps between manifolds. They form the
appropriate notion of morphism in a multi-regime geometric world.

2.7 Category of S-MultiSpaces

Proposition I11.2.

S-MultiSpaces with structural morphisms form a category.

Proof (sketch). Identity maps preserve structures. Composition of

structure-preserving maps is structure-preserving. |

This result establishes S-MultiSpaces as legitimate geometric objects within
category theory, enabling the use of functors, equivalences, and other

structural tools.

2.8 Infinitesimally Punctured Manifolds as S-MultiSpaces

Proposition I11.3.
An infinitesimally ~punctured manifold corresponds to an

S-MultiSpace with two structures:

S = {(Myp,Sr), (P, Sp)}- (I.12)

This identification shows that infinitesimally punctured geometry is not an ad hoc
construction, but a concrete realization of S-MultiSpace geometry. Smooth and defect
regimes are simply two members of a larger family of possible structures.

2.9 Structural Stability Under Regularisation

Physical and mathematical constructions often rely on approximating singular or

distributional objects by smooth families.
Definition IIL.11 (Regularising Family).

A family of smooth structures {S:} approximates  an

S-MultiStructure if

&-0
Ss ) (1I1.13)

I in the sense of distributions.
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Proposition I11.4.

If such a family exists, the associated S-MultiStructure is stable under

regularisation.

Stability means that the multi-regime character of geometry is not destroyed by

smoothing procedures. Instead, it re-emerges in the limit.

This ensures that S-MultiSpaces are robust mathematical objects rather than artifacts

of idealization.

2.10 Consequences

1. Geometry is no longer monolithic.
2. Multiple regimes may coexist without contradiction.

3. Punctures are structural components, not pathologies.

S-MultiSpace geometry therefore provides the foundational language for all
subsequent constructions. Hybrid connections, Smarandache curves, and hybrid
actions rely on the principle that multiple geometric regimes coexist on a single

underlying set.

The next chapter constructs hybrid differential geometry, defining

connections, covariant derivatives, and parallel transport on S-MultiSpaces.
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CHAPTER 3
NEUTROSOPHIC DECOMPOSITION OF GEOMETRY

Chapters 1 and 2 established that infinitesimally punctured manifolds naturally realize
Smarandache multi-spaces and that multiple geometric structures may coexist on a
single underlying set. The present chapter takes a decisive conceptual step: it asserts

that every geometric object itself carries internal structure.

Rather than thinking of geometry as a collection of indivisible tensors, we introduce

a triadic decomposition of each geometric object into:
° a smooth component,
®  atransition component, and

®  adefect-supported component.

This organization is inspired by neutrosophic logic, which distinguishes Truth,
Indeterminacy, and Falsity as independent primitives. In the present context,
however, these notions are not logical truth values. They are interpreted purely

geometrically, as labels for different structural regimes of geometry.

3.1 Neutrosophic Structural Triples
Definition IIL.12 (Neutrosophic Structural Triple).

A neutrosophic structural triple associated with a geometric
object X is
X=X +X +Xz, (IIL 14)
where
e X7 is the smooth component defined on Myp,

® X is the transition component supported in N¢(P),

e Xp is the defect-supported component localized on P.

This definition applies uniformly to all geometric objects: metrics, connections,

curvature tensors, differential forms, and even operators.
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The decomposition does not represent uncertainty about which component is “true.”

All three components coexist simultaneously. The triple is therefore ontological,

not epistemic.

3.2 Neutrosophic Metric
Definition III.13 (Neutrosophic Metric).

The metric tensor admits the decomposition
g=9gr+grtgr. (IIL.15)

Here

® g is smooth on Mjp,

®  gr is distributional with support on P,

® g interpolates between them.

This decomposition implies that even the notion of distance is multi-regime. Classical
lengths dominate far from punctures, while near punctures geometry acquires non-

smooth and transitional corrections.

The metric is therefore no longer a single smooth object but a layered structure.

3.3 Neutrosophic Connection
Definition III.14 (Neutrosophic Connection).
The Levi-Civita connection decomposes as

v=VT+ V' + VF, (I1.16)

Each term corresponds to the covariant derivative associated

with (g7’ g1’ gF).

Interpretationally:
. VTgoverns smooth parallel transport.
o« V! governs transitional behavior.

o VF governs defect-induced jumps or holonomy.

Parallel transport is therefore intrinsically hybrid: vectors evolve smoothly, but may
acquire finite discontinuities or phases when encountering defect-supported

geometry .
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3.4 Neutrosophic Curvature
I Definition I11.15 (Neutrosophic Curvature Tensor).

Each component describes curvature generated by a different structural regime:
®  Ryp: classical spacetime curvature,
e R;: transition curvature encoding rapid geometric variation,

®  Rp: defect curvature localized on punctures.

Curvature is thus not exclusively a smooth field. It may exist as a distribution

supported on lower-dimensional sets.

3.5 Algebraic Independence
Proposition IIL.5.
The components (X7’ Xp» Xi) are algebraically independent.

Proof (sketch). Each component has disjoint support or a distinct regularity

class; therefore no component can be expressed as an algebraic combination

of the others. B

3.6 Support Properties

Each component X7, X}, X has distinct support:

* XronMp,
e X onN,(P),
L4 XF on P.

These supports geometrically encode where each regime is active.

Support is therefore as important as magnitude. Geometry is characterized not only

by values but by where those values live.

3.7 Structural Interpretation
o T: classical geometry
e [ transition geometry

e  F:defect geometry
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32 The terminology is borrowed from neutrosophic logic but repurposed:

®  “Truth” means smooth classical behavior.
®  “Indeterminacy” means transitional, intermediate behavior.

®  “Falsity” means departure from smoothness via defect support.

This triad is structural, not probabilistic.

Figure I11.3.2 — Support of T-I-F Components

Figure I11.3.1 — Neutrosophic Decomposition of Geometry

Every geometric object carries three components.
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3.8 Stability Under Regularisation
Proposition III.6.

If X, is a smooth regularising family converging distributionally

to X, then the neutrosophic decomposition is stable under the limit.

This means that triadic structure is not an artifact of idealized singularities. It persists

under physically reasonable smoothing procedures.

Thus, neutrosophic geometry is robust.

3.9 Comparison with Classical Geometry
Classical geometry corresponds to the degenerate case
X, =Xz =0. (IIL.18)
Only the smooth component survives.
From this viewpoint, classical geometry is a special case of neutrosophic geometry
rather than its foundation.
3.10 Consequences

1. Geometry possesses an intrinsic triadic structure.
2. Singularities are replaced by F -components.

3. Quantum uncertainty is encoded by I-components.

Neutrosophic decomposition therefore unifies classical, quantum-like, and defect

phenomena within a single geometric language.

The next chapter introduces hybrid connections and covariant

derivatives constructed from the neutrosophic decomposition.
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CHAPTER 4
HYBRID CONNECTIONS AND COVARIANT DERIVATIVES

4.1 Motivation

Classical differential geometry relies on a single Levi-Civita connection derived from
a smooth metric. In an S-MultiStructure setting, however, geometry is not
governed by a single regime. Smooth structure, defect-supported structure, and

transition structure coexist. The natural question is:

How does one define parallel transport and covariant
differentiation in a space where multiple geometric
regimes coexist?

This chapter constructs the hybrid connection, which unifies
weak and strong geometric regimes into a single operator
framework. All hybrid differential operators are interpreted in the

weak (distributional) sense.

4.2 Weak Connection

Let (Mjp’ gr) denote the smooth region of an infinitesimally punctured manifold.
Definition III.16 (Weak Connection).

The weak connection V7 is the Levi-Civita connection associated

with the smooth metric gr:
Vi=V(gr). (I1.19)
It satisfies

1. Torsion-free condition, and

2. Metric compatibility
Vigr = 0. (11.20)

This connection governs geometry on Mip.
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4.3 Strong (Defect—Supported) Connection

On the puncture set P, geometry is encoded distributionally. Let g denote the

defect-supported metric component.
Definition I11.17 (Strong Connection).

The strong connection VFis a distribution-valued connection

supported on P such that
VE:D(M) — D' (M), (II1.21)
and whose coefficients contain Dirac-type terms localized on P.
In local coordinates
Iy =T4,,(T) + T4, (F), (11.22)

where
e I'(T) is smooth on Mjp,
e T'(F) has support on P.

4.4 Transition Connection
Between the weak and strong regimes lies the transition region N, (P).
Definition IIL.18 (Transition Connection).

The transition connection V! is the connection associated with the

interpolating metric g; defined on N¢(P). It captures rapid but

finite variation of geometry.
4.5 Hybrid Connection
Definition III.19 (Hybrid Connection).
The hybrid connection VH is defined by
vi=vT + v + V-, (I11.23)

It acts on vector fields and tensors in the weak (distributional) sense.

Hybrid connection produces jumps.
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-~ Puncture >y ’

G Neighborhood b

Figure I11.4.1 — Hybrid Parallel Transport

4.6 Covariant Derivative on S-MultiSpaces

Let X be a vector field belonging to the appropriate Sobolev class. The hybrid

covariant derivative is

viXY = 9, XY

111.24
ATV (T) X2+ TV 2 (D XA+ TV 2 (F) X2 {24

This expression is interpreted distributionally where required.

4.7 Torsion and Metric Compatibility
Proposition I11.7.

If each component connection is torsion-free, then the hybrid

connection is torsion-free in the weak sense.

Proof (sketch). Torsion is linear in the connection coefficients. Since each

component’s torsion vanishes individually, their sum also vanishes. W

Proposition I11.8.
If

V'gr=0,Vg,=0,9"gr =0,

then

Vg = O(distributionally). (1I1.25)
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4.8 Parallel Transport Across a Puncture

Consider a curve ¥ intersecting P. Parallel transport using vH yields

e smooth evolution away from P,

®  afinite jump or holonomy contribution at P.

The defect thus produces a discrete geometric transformation.

Vr |7
{7
Vi 1tV —
+
e —

Figure I11.4.2 — Connection Decomposition

4.9 Holonomy of the Hybrid Connection

Let ¥ be a loop enclosing a puncture. The holonomy operator is

H(y) = Pexp <j F>, (1I1.26)
14

where I" includes the distributional contributions from the strong component. This

yields
®  adefect-induced phase, and
® atopological charge.
4.10 Curvature of the Hybrid Connection

The curvature tensor associated with V¥ satisfies

R" = R; + R, + Rp. (111.27)
Thus hybrid curvature coincides with the neutrosophic decomposition introduced in

Chapter 3.
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38 4.11 Structural Interpretation

The hybrid connection provides:
1. A unified differential operator for multi-regime geometry.
2. A mechanism for encoding topological charge via holonomy.

3. A geometric origin for discontinuities in worldlines.

The hybrid connection allows us to define Smarandache
curves and generalized geodesics, which will be developed in the

next chapter.
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CHAPTER 5
SMARANDACHE CURVES AS HYBRID GEODESICS

5.1 Motivation

In classical differential geometry, the motion of a free particle is described by a
geodesic curve determined by the Levi-Civita connection. In an S-MultiStructure
setting, however, geometry possesses multiple coexisting regimes, and the notion of

geodesic must be generalized.

This chapter introduces Smarandache curves, which serve as
hybrid geodesics governed by the hybrid connection defined in
Chapter 4.

5.2 Classical Geodesics (Review)

A curve y:I = M is a geodesic if
viy =0. (I11.28)

This equation assumes a single smooth geometric regime.

q
/‘ q /P/
p P
Smooth Geodesic Hybrid Geodesic

Figure II1.5.1 — Classical vs Smarandache Geodesic

5.3 Smarandache Curves
Definition IIL.20 (Smarandache Curve).
A Smarandache curve is a curve Yg: I = M satisfying

Vi vs = 0. (I11.29)
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This definition generalizes the classical notion of geodesic. In ordinary differential

geometry, a geodesic is a curve whose tangent vector is parallel transported along
itself using a single Levi-Civita connection. Here, parallel transport is governed by the
hybrid connection, which incorporates smooth, transition, and defect-supported

contributions.

A Smarandache curve therefore represents motion in a space where geometry itself
possesses multiple coexisting regimes. The curve is not required to be smooth
everywhere in the classical sense; instead, it is interpreted as a weak solution of a

distribution-valued differential equation.

Conceptually, Smarandache curves are the natural worldlines of particles in
infinitesimally punctured geometry. They encode how geometry guides motion when
curvature may be smooth in some regions, rapidly varying in others, and concentrated

Oon measure-zero sets.
5.4 Decomposition of the Smarandache Equation
Using the hybrid connection, the equation expands to
T ., I . F., _
Viv + Vyy + Vyy = 0. (1I1.30)
Each term corresponds to a different structural regime:
®  The first term is the classical geodesic acceleration.

®  The second term captures transition-region effects.

®  The third term represents defect-supported contributions.

This decomposition makes explicit that motion is governed by a superposition of
geometric influences. The classical equation of motion is only one component of

a more general structural law.

The particle does not move in a single geometry; it moves in a triadic geometry.

5.5 Interpretation

® Away from punctures: classical geodesic motion.
® Near punctures: additional geometric acceleration contributed by
the I and F components.

® At punctures: discrete momentum transfer (jump) due to the

defect-supported connection.
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5.6 Existence of Solutions

Proposition IIL.9.

If I'(T) is locally Lipschitz on Mjp and I'(F) is a finite distribution,

then Smarandache curves exist in the weak sense.

This result establishes that the generalized geodesic equation is mathematically well

posed despite the presence of distributional terms.

Solutions are understood as curves whose tangent vectors satisty the equation after

integration against test functions. Classical smoothness is replaced by weak regularity.
Physically, this means that particle worldlines may possess controlled non-smooth
features without becoming ill-defined.

5.7 Jump Conditions

Across a puncture the velocity experiences a jump:

+&
yH(0)—y~(0) = f Vi yds. (IIL.31)

This relation expresses momentum transfer generated purely by defect geometry.

Unlike classical impulsive forces, this jump is not imposed externally. It is a direct

consequence of the structure of the connection.

Defects therefore act as geometric scatterers.

5.8 Holonomy Interpretation

Transport around a puncture produces

Ys — H@)vs (111.32)

Here H () denotes the holonomy element associated with the loop.

This means that when a Smarandache curve encircles a puncture, its tangent vector

may return rotated, boosted, or phase-shifted.
Holonomy provides a geometric origin for gauge-like phases and topological charges.

Thus, interaction effects arise from global properties of geometry rather than local

force fields.
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5.9 Quantum Interpretation

Smarandache curves encode three intertwined aspects:
e T — classical trajectory (smooth regime),
e | — quantum-like uncertainty (transition regime),

e F —topological phase (defect-supported regime).

In this picture:
®  Classical mechanics corresponds to neglecting I and F components.
®  Quantum behavior arises from transition geometry.

®  Topological effects arise from defect geometry.

Smarandache curves therefore generalize particle worldlines to a multi-regime

geometric setting.

They form the conceptual bridge between classical motion, quantum phenomena, and

topological interactions.

Smarandache curves generalize particle worldlines. The next
chapter extends these ideas to Smarandache surfacesand

generalized Gauss—Codazzi relations.
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CHAPTER 6
SMARANDACHE SURFACES AND HYBRID GAUSS—CODAZZI
RELATIONS

6.1 Motivation

In classical differential geometry, embedded surfaces inherit induced metrics,
connections, and curvature governed by the Gauss—Codazzi equations. When
geometry possesses multiple coexisting regimes, surface geometry must be

generalized accordingly.

This chapter introduces Smarandache surfaces, embedded
submanifolds whose intrinsic and extrinsic geometry is governed by

the hybrid connection.

6.2 Classical Surface Geometry (Review)
Let ¥ C€ M be a smooth embedded surface.
Induced metric:
hap = Guv €4 €5, (I11.33)

oxH
where e} = 9a

Second fundamental form:
Kap =n, Viey. (I11.34)
6.3 Smarandache Surfaces
Definition IIL.21 (Smarandache Surface).

A Smarandache surface is an embedded surface Zg whose induced

geometry is defined using the hybrid connection VA,
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6.4 Hybrid Second Fundamental Form

The classical second fundamental form measures how an embedded surface bends
within an ambient manifold. It compares the change of tangent vectors along the

surface with the ambient connection and projects the result onto the normal direction.

In a multi-regime geometric setting, bending must be described using the hybrid

connection rather than a single smooth connection.
H _ H_ U
K =n, Vel (IIL.35)

Here:
o ellf are tangent basis vectors to the surface,
®  nyis the unit normal vector,

o Vs the hybrid connection.

This object captures how the surface is embedded simultancously in smooth,

transition, and defect geometry.

Because the hybrid connection decomposes into three components, the second

fundamental form naturally decomposes as
H _ T 1 F
Koy = Kap + Kop + Kgpp- (111.36)
Each term has a distinct meaning:
[ Kc{b: classical extrinsic curvature in smooth regions,

[ Kéb : transition extrinsic curvature, describing rapid but finite bending,

[ Kan : defect-supported extrinsic curvature, localized on punctures or defect

intersections.

Thus, surface bending itself becomes a triadic geometric object.

6.5 Hybrid Gauss Equation
Proposition I11.10.

The intrinsic curvature of a Smarandache surface is related to

ambient hybrid curvature and hybrid extrinsic curvature by
Rlyea = Ripea + KiLKiy — K K. (II1.37)

This relation generalizes the classical Gauss equation.
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The equation states that intrinsic curvature of the surface arises from two sources:
1. Curvature inherited from the ambient hybrid geometry.

2. Bending of the surface encoded in the hybrid second fundamental form.

Because all quantities are hybrid, each term implicitly contains T, I, and F
components. Intrinsic surface curvature therefore possesses its own neutrosophic

decomposition.

Surfaces embedded in punctured geometry may thus carry localized or distributional

intrinsic curvature even when they appear smooth away from defects.

6.6 Hybrid Codazzi Equation
VAKE — VIKE = RE, ., elepeln. (II1.38)

This equation describes how extrinsic curvature varies along the surface and relates

that variation to ambient hybrid curvature.

In classical geometry, the Codazzi equation ensures consistency between intrinsic and
extrinsic geometry. In the hybrid setting, it plays an analogous role, but now includes

distributional and transition contributions.

It ensures that surface geometry is globally consistent with the multi-regime structure

of the ambient space.

Defect Line

I
|
|
|
Figure I11.6.1 — Hybrid Surface

6.7 Defect Contributions

Defect-supported curvature in the ambient space generates delta-like terms in K,fb .
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4‘6 These terms produce:

®  localized bending of the surface,

®  concentrated intrinsic curvature on lower-dimensional subsets of the

surface,

®  jump discontinuities in normal vectors.

Thus, surfaces may acquire localized geometric features even if their embedding is

smooth elsewhere. Defects therefore act as geometric sources for surface curvature.

6.8 Physical Interpretation

Several physically important objects arise naturally as Smarandache surfaces:
® Cosmic strings — one-dimensional defect intersections,
¢ Domain walls — two-dimensional defect-supported hypersurfaces,

® Membranes — higher-dimensional generalizations.

In this framework, such objects are not material entities inserted into spacetime. They

are purely geometric surfaces whose curvature is concentrated on specific supports.

Their tension, energy, and dynamics are encoded in extrinsic and intrinsic hybrid

curvature.
6.9 Stability
Proposition I1I.11.

If the regularising family g, converges distributionally to g, then

the hybrid second fundamental form K‘ﬁ, converges weakly.

This guarantees that hybrid surface geometry is robust under smoothing procedures.

Localized curvature and surface defects are not artifacts of singular limits; they persist

as genuine geometric features.

Hybrid surface geometry provides the mathematical basis for

variational principles with defect support, developed next.
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CHAPTER 7
HYBRID ACTION WITH DEFECT SUPPORT

7.1 Motivation

Classical field theories are founded on variational principles defined over smooth
manifolds endowed with a single geometric regime. In such settings, the action
functional is constructed from smooth tensor fields, and its stationary points yield

differential equations that are valid almost everywhere on the manifold.

In an S-MultiStructure setting, this assumption is no longer adequate. Geometry is

intrinsically stratified into:
®  asmooth bulk region,
®  atransition region where geometry interpolates, and

®  adefect-supported region localized on puncture sets.

Each regime possesses its own regularity class and support. Consequently, no single
integral over the entire manifold can faithfully encode all geometric contributions

unless the action itself is decomposed according to structural regimes.

The purpose of this chapter is to formulate a variational principle that
respects this stratification from the outset. The resulting hybrid action treats
smooth, transition, and defect geometry on equal footing. Its variation
produces field equations that naturally inherit the neutrosophic

decomposition introduced earlier.

Thus, dynamics is no longer imposed on geometry; it emerges from the

internal structure of geometry itself.

7.2 Action Decomposition

The total action is postulated as a structural sum of three contributions:
®  abulkaction supported on the smooth region,
®  atransition action supported on the neighborhood of punctures,

®  adefect action supported directly on the puncture set.

Chapter 7: Hybrid Action with Defect Support




INFINITESIMAL PUNCTURES, 3

This decomposition is not an approximation or perturbative expansion. It is a

fundamental reflection of the multi-regime nature of the underlying space.

Each term is defined on its own natural domain and possesses its own integration
measure. Together they form a single variational object whose stationary points

encode the full structural dynamics.

Conceptually, the decomposition expresses the idea that geometry itself carries layers
of dynamical content, and that no layer can be eliminated without destroying

consistency.

ST + SI + SF —>»> SH

Figure 111.7.1 — Action Decomposition
Definition IIL.22 (Hybrid Action).
Sy=Sr+S + Sk (111.39)
where

e S;:smooth bulk action,
o S transition-region action,

e Sp: defect-supported action.

7.3 Bulk Term

The bulk term governs the smooth sector of the infinitesimally punctured manifold.
It coincides formally with the familiar Einstein—Hilbert action, but its domain of

integration excludes the puncture set.
This term captures:
®  classical curvature dynamics,

®  propagation of geometric degrees of freedom in smooth regions,

® the classical limit of the theory.

Importantly, the bulk term does not contain any explicit matter Lagrangian. All
physical effects traditionally attributed to matter are expected to arise from non-

smooth contributions encoded in the other sectors.
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Thus, classical general relativity appears here as a special regime of a broader

structural theory.
Sp = f J1g1 Ry d™x. (I11.40)
Mip

7.4 Transition Term

The transition term is supported on a finite neighborhood surrounding the puncture

set. This region is neither purely smooth nor purely defect-supported.

Its role is to encode:
®  rapid but finite variations of geometry,
® interpolation between smooth and defect regimes,

(] geometric indeterminacy.

From a physical viewpoint, the transition term is responsible for effects reminiscent
of quantum behavior: fluctuations, uncertainty, and non-classical corrections to

classical motion.

Structurally, this term ensures that the passage from smooth geometry to defect
geometry is not abrupt at the level of the action, even though distributional effects

may appear in the equations of motion.

S = f J1g!l R, d™x. (IL.41)
Ne(P)

7.5 Defect Term

The defect term is localized directly on the puncture set and is integrated using the
induced metric on that set. This term represents geometry in its most concentrated
form. Curvature, connection, and other geometric objects may be distributional here,

and their contribution to the action is correspondingly localized.

Physically, this term plays the role traditionally assigned to matter actions:
e particle-like objects,
®  branes,
®  topological defects,

®  localized charges.
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However, no independent matter fields are introduced. The defect Lagrangian

depends only on geometric quantities intrinsic to the puncture set.

Thus, matter is reinterpreted as geometry with concentrated support.

Sp :f JIR Lp d™Fkx, (11.42)
P

where h is the induced metric on the defect set P.

7.6 Variation

The variational principle requires that the total hybrid action be stationary under

admissible variations of the metric and associated geometric structures.

Because the action is a sum of regime-supported terms, its variation naturally splits
into three contributions. Each variation is taken within the appropriate functional

class:
®  smooth variations in the bulk,
®  weak variations in the transition region,

e  distributional variations on the defect set.

The variational problem is therefore hybrid in nature: it combines classical calculus of

variations with distributional analysis.

Crucially, no additional matching conditions are imposed by hand. All junction and

jump conditions arise automatically from the stationarity of the hybrid action.
85Sy =0. (I11.43)

7.7 Field Equations

Variation of the hybrid action yields the hybrid Einstein-type tensor
G, = 0. (I11.44)

This tensor is defined globally in the weak sense and incorporates contributions from
all three regimes. Its vanishing expresses the balance of geometric structure across
smooth, transition, and defect regions. Unlike classical Einstein equations, these

equations do not equate curvature to an external stress—energy tensor.

Instead, they encode a self-consistency condition for geometry itself.
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7.8 Decomposition

The hybrid Einstein tensor splits according to the neutrosophic decomposition
GH, = GT, + GL, + GF,. (IIL.45)

The hybrid Einstein tensor admits a natural neutrosophic decomposition into smooth,

transition, and defect components.

Each component governs the dynamics within its respective regime:
®  the smooth component reproduces classical gravitational behavior,
® the transition component encodes intermediate and quantum-like effects,

®  the defect component governs localized geometric structure interpreted as

matter.
The decomposition is not merely formal. Each component possesses distinct support
and regularity properties, and each contributes independently to physical phenomena.
7.9 Conservation Law

The hybrid covariant derivative of the hybrid Einstein tensor vanishes
vy G = 0. (111.46)

This expresses a generalized conservation law that unifies:
®  classical Bianchi identities in the smooth sector,
e  distributional conservation on the defect set,

(] consistency across transition layers.

7.10 Interpretation

The hybrid action formalizes a radical reinterpretation of physics:
®  Geometry is the only fundamental entity.
®  Matter is geometry with concentrated support.
®  Quantum behavior arises from transition geometry.

®  Forces emerge from holonomy and structural curvature.

We now proceed to derive explicit structural field equations and

analyze their sector-wise content.
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CHAPTER 8
STRUCTURAL FIELD EQUATIONS

8.1 Motivation

Chapter 7 established a hybrid variational principle in which the action is decomposed
into smooth, transition, and defect-supported contributions. The stationarity of this

action yields field equations that are no longer confined to a single geometric regime.

In classical general relativity, Einstein’s equations relate spacetime curvature to an
externally postulated stress—energy tensor. Within the present framework, this
separation between geometry and matter is abandoned. All physical content is

encoded directly in geometric structure.

The purpose of this chapter is to formulate the resulting structural
field equations and to interpret their meaning. These equations
describe how the different geometric regimes balance each other in

a self-consistent manner.

8.2 Structural Einstein Equation

Definition IIL.23 (Structural Einstein Equation).

Gh = Gn + Gi, + G, = 0. (I11.47)

The hybrid Einstein tensor Gﬁ,collects contributions from all three geometric

regimes. Its vanishing expresses a condition of structural equilibrium: smooth,

transition, and defect geometry must collectively satisfy a single global constraint.

Unlike classical Einstein equations, this relation does not equate curvature to an

external source. Instead, geometry balances itself.

8.3 Smooth Sector
Gh =0, (I11.48)

valid on the punctured region Mjp.
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This equation governs smooth geometry away from punctures. It coincides formally

with the vacuum Einstein equation.

Thus, classical general relativity appears as the smooth-sector limit of the structural

theory.

However, this does not imply that spacetime is empty. All physical effects are encoded

in the remaining sectors.

8.4 Defect Sector

Gy =KX

where X, is the defect stress tensor.

- (I11.49)

The defect stress tensor is not an independent matter field. It is a geometric object

derived from defect-supported curvature.

This equation shows that localized geometric structure plays the role traditionally

attributed to matter.

Particles, strings, and branes are therefore manifestations of defect geometry.

8.5 Transition Sector

Gy = — K Zyy, (I1.50)

describing the contribution from the transition layer.

The transition sector balances the defect sector. Together, they ensure that the total
hybrid Einstein tensor vanishes.This relation expresses the idea that localized
geometry necessarily induces surrounding transition geometry. Concentrated
structure cannot exist in isolation; it must be accompanied by a surrounding layer of

interpolation.

Physically, this sector is associated with quantum-like and vacuum polarization effects.

8.6 Unified Form
Gy + Gi, + Gi, = 0. (II.51)

This unified equation emphasizes that no single sector is fundamental. All three
regimes are equally necessary. The field equations therefore describe structural

balance rather than force—source relations.
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8.7 Absence of External Matter

No external energy-momentum tensor Tﬂv appears in the structural equations.

This represents a conceptual shift:
®  Classical theory: geometry responds to matter.

®  Structural theory: geometry responds only to geometry.
Matter is not removed from physics; it is reinterpreted as defect-supported geometry.

This embodies the principle of structural monism.

8.8 Structural Charges

Mass, electric charge, and spin arise from integrals of the defect-supported Einstein

F
tensor G, .

These quantities are therefore geometric invariants rather than intrinsic properties of

material substances.

Structural charges characterize how geometry is punctured.

Structural field equations provide the dynamical core of
infinitesimally punctured physics. The next chapter applies these
equations to large-scale distributions of defects, leading to a

structural interpretation of cosmology.
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CHAPTER 9
DEFECT DENSITY AND COSMOLOGY

9.1 Motivation

In the preceding chapters, matter has been reinterpreted as defect-supported
geometry. Localized punctures encode particle-like properties, while transition
geometry mediates their influence on surrounding space. If this interpretation is
correct, then the global distribution of defects must have profound consequences

for the large-scale structure and evolution of the universe.

Standard cosmology assumes that matter and energy are external ingredients placed
into spacetime. In contrast, the present framework treats spacetime itself as
structurally punctured. Cosmology therefore becomes the study of how defect

density shapes the global geometry.

The purpose of this chapter is to show that a homogeneous
distribution of defects naturally leads to modified Cosmological
dynamics and offers a structural interpretation of dark matter and

dark energy.

9.2 Homogeneous Defect Distribution

Let pp denote the average defect density.

_ N 1152
Pp = (I.52)

Here Npis the number of punctures contained in a spatial volume V.

On sufficiently large scales, individual defects cannot be resolved. Instead, they form
an effective continuous medium. In this coarse-grained description, defects behave

like a cosmological fluid.

This fluid is not composed of particles in the traditional sense. It is a statistical
manifestation of geometric punctures. Thus, cosmological matter content is

reinterpreted as averaged geometry.
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Figure I11.9.1 — Homogeneous Defect Distribution

Defects act as cosmological fluid.

9.3 Modified Friedmann Equation
The structural field equations reduce, under spatial homogeneity and isotropy, to

,  8nG
H:=——pp + A, (II1.53)
Here:
e H is the Hubble parameter,
®  pp is the defect density,
e A, isa contribution arising from transition geometry.
This equation has the same form as the standard Friedmann equation but with a

radically different interpretation.

No external matter density appears. The expansion rate of the universe is controlled

entirely by geometric structure.

9.4 Interpretation
®  pp: interpreted as dark matter.

Defect density behaves gravitationally like pressureless matter. It clusters, contributes

to structure formation, and influences galactic rotation curves.

In this framework, dark matter is not a new particle species. It is the gravitational

manifestation of microscopic punctures in geometry.
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e A;:interpreted as dark energy.
The transition component of curvature acts as an effective cosmological constant.

Dark energy is therefore interpreted as a large-scale effect of transition geometry

rather than vacuum energy of quantum fields.

This dual interpretation unifies dark matter and dark energy as two aspects of

geometric structure.

9.5 Cosmic Acceleration
Cosmic acceleration arises from transition curvature encoded in A;.

Physically, this means that the universe accelerates not because space is filled with
exotic energy, but because geometry contains a persistent transition regime associated

with punctures.

Acceleration is therefore structural rather than dynamical in the traditional sense.

In this structural cosmology, the universe is a vast, evolving
punctured geometry. Its expansion history reflects how defects and

transition layers are distributed across scales.

The next chapter explores another consequence of punctured
geometry: the emergence of gauge structure from holonomy around

defects.
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CHAPTER 10
HoLoNOMY, TOPOLOGICAL CHARGE,
AND GAUGE EMERGENCE

10.1 Motivation

In conventional field theory, gauge fields are introduced as independent dynamical
entities. One begins with a matter field, imposes a symmetry, and then promotes
global symmetry to local symmetry, thereby introducing gauge potentials as

compensating fields.

In the structural framework of infinitesimally punctured geometry, this logic is

reversed.
Gauge structure is not postulated. It emerges from geometry.

Specifically, gauge phenomena arise from holonomy around punctures. When
geometry contains defect-supported connection components, parallel transport
around closed loops acquires nontrivial structure. This nontriviality manifests as phase

factors or group elements—precisely the behavior associated with gauge fields.

Thus, what appears as an internal gauge symmetry in standard physics is reinterpreted

as a geometric consequence of defect-supported connection.

10.2 Holonomy Around Defects

For aloop ¥,

Uly) = :Pexp( 3€1‘ ) (111.54)
Y

Here:
e T'is the hybrid connection,
e Pdenotes path ordering,

®  the integral is taken along a closed curve.
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If the loop encloses a puncture, the defect-supported component I'F contributes to
the holonomy. Even if curvature vanishes away from the defect, the presence of
concentrated geometry ensures that parallel transport around the defect yields a

nontrivial transformation.

Loop

Smooth Manifold

Figure I11.10.1 — Loop Around Puncture

This phenomenon is purely topological: it depends on whether the loop encloses a
puncture, not on local curvature along the loop. Thus, defects act as sources of
geometric phase.

10.3 Topological Charge

The holonomy can be associated with a topological invariant:

1
=— QA, dx*. II.55
) R (I.55)

This quantity measures the net geometric twist accumulated along the loop.

Topological charge is independent of small deformations of the loop that do not cross
defects. It depends only on the homotopy class of the curve. In this sense, charge is
not a local density but a global geometric property. Particles carrying charge
correspond to punctures around which holonomy is nontrivial.

10.4 Emergent Gauge Field

The effective gauge potential is identified with the defect-supported component of the

connection:

A, = Tf. (I11.56)
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This identification reveals that gauge fields are not additional structures layered on top

of spacetime. They are components of the hybrid connection itself.

Thus:
®  The smooth connection governs classical gravity.
®  The transition connection governs intermediate geometric effects.

®  The defect connection governs gauge structure.

Gauge theory therefore becomes a special case of geometric holonomy in punctured

Spaces.

10.5 Abelian Case
In the abelian case, such as U (1), the holonomy reduces to a simple phase factor.

The path-ordered exponential simplifies, and the accumulated phase depends only on

the integral of the defect-supported connection around the loop.

This reproduces the geometric origin of electromagnetic phase shifts, such as those

observed in Aharonov—Bohm-type phenomena.

The electromagnetic potential is thus reinterpreted as defect-supported geometry.

In this structural picture:

®  Charge is topological.
o Gauge potentials are connection components.

®  Forces arise from holonomy.

No independent gauge fields are required. Gauge structure emerges naturally from

the presence of punctures in geometry.

The next chapter develops the formal framework of neutrosophic
differential geometry, where the triadic structure of geometric

objects becomes foundational.
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CHAPTER 11
TOWARD NEUTROSOPHIC DIFFERENTIAL GEOMETRY

11.1 Motivation

Previous chapters have shown that geometry on infinitesimally punctured manifolds
naturally decomposes into smooth, transition, and defect-supported components.

While these were introduced operationally, they suggest a deeper conclusion:

Differential geometry itself admits a neutrosophic generalisation.

This chapter outlines the foundational elements of Neutrosophic
Differential Geometry, in which every geometric object

possesses Truth, Indeterminacy, and Falsity components.
11.2 Neutrosophic Manifold
Definition IIL.24 (Neutrosophic Manifold).
A neutrosophic manifold is a pair
N=M,G), (II1.57)

where M is a set (the underlying point set) and § is a neutrosophic

gcomctric structure on M

Unlike classical manifolds, no assumption is made that Mis equipped everywhere with
a smooth structure. Smoothness becomes a property of a component, not of the entire
space. Thus, a neutrosophic manifold generalizes both smooth manifolds and

infinitesimally punctured manifolds.

11.3 Neutrosophic Geometric Structure

I Definition IIL.25 (Neutrosophic Geometric Structure).

G={9r 9 9r }- (II1.58)

I Each component may exist independently (some may vanish).
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Here:

®  gr encodes smooth metric geometry,
®  g; encodes transitional metric behavior,

® g encodes defect-supported metric structure.

The geometry of a neutrosophic manifold is therefore not determined by a single

metric but by a triadic metric object.

This removes the necessity of privileging smoothness as fundamental.

11.4 Neutrosophic Connection
I Definition III1.26.
V=T + V! + VF, (111.59)
The connection inherits the same triadic structure as the metric.

Parallel transport, differentiation, and curvature are therefore multi-regime

operations.

Vectors evolve smoothly, but may also experience transitional distortions and defect-
induced jumps.

11.5 Neutrosophic Curvature

Curvature is no longer exclusively a smooth tensor field. It may include distributional

and transitional contributions.

This generalization allows curvature to exist on lower-dimensional sets and encode

topological information.
11.6 Neutrosophic Covariant Derivative
For a tensor field X,
VX =V'X + VX + VFX. (IIL.61)
Differentiation therefore acts independently on each structural component.

This preserves linearity and enables consistent calculus in multi-regime spaces.
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11.7 Structural Consistency

Proposition I11.12.
Neutrosophic differential geometry reduces to classical geometry

when the indeterminacy and falsity components vanish, i.e. when
gy = 0and gr = 0.

In this limit, only the smooth component survives, and all neutrosophic objects reduce

to their classical counterparts.

Thus, classical differential geometry appears as a special case within a broader

framework.

11.8 Physical Interpretation

(] (T): classical regime. Macroscopic smooth spacetime and classical gravity.

(] (I): quantum regime. Transitional geometry associated with uncertainty and
fluctuation.
® (F): topological regime. Defect-supported geometry responsible for particles,

charges, and gauge structure.

Neutrosophic Differential Geometry therefore provides a unified

geometric language for classical physics, quantum phenomena, and
topology.

The final chapters explore how spacetime itself emerges from

underlying structure and how all physical interactions can be

understood within a single geometric ontology.
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CHAPTER 12
STRUCTURAL EMERGENCE OF SPACETIME

12.1 Motivation

Classical physics treats spacetime as a primitive background: a smooth manifold that
exists prior to and independently of the physical processes occurring within it. Even
in general relativity, where spacetime becomes dynamical, the manifold itself remains

fundamental.
The structural framework developed in this book suggests a different viewpoint.

If geometry possesses internal triadic structure and multiple regimes, then spacetime
cannot be a simple, indivisible object. Instead, it must arise from deeper layers of

structural organi zation.

In this perspective, spacetime is not fundamental. It is an emergent manifestation

of nested geometric structures.

The aim of this chapter is to outline how such emergence can be
understood within the language of infinitesimally punctured and

neutrosophic geometry.

12.2 Nested Punctures

Definition II1.27 (Nested Puncture Hierarchy).

P cpPc - cP, CcM. (II1.62)

Each level corresponds to a structural scale. Rather than imagining a single set of
defects, we consider a hierarchy of punctures embedded within punctures. At each
scale, geometry exhibits its own pattern of smooth, transition, and defect-supported

components. This hierarchy encodes a multi-level architecture of geometry.

Microscopic punctures give rise to particle-like behavior. Larger-scale punctures
encode collective structures. At cosmological scales, the distribution of punctures

influences global curvature. Thus, structure exists at all scales.
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Figure 111.12.1 — Nested Puncture Hierarchy

12.3 Scale-Dependent Geometry
At each level kof the hierarchy, geometry admits a neutrosophic decomposition:

k k k
g® = g0 4 g® 4 g (I11.63)

The relative weight of the three components depends on scale.
®  Atlarge scales, the smooth component dominates.
®  Atintermediate scales, transition geometry becomes significant.

e At small scales, defect-supported structure dominates.
Geometry therefore changes character with scale.

Spacetime, as experienced macroscopically, corresponds to a coarse-grained regime

in which smooth geometry overwhelms finer structural detail.
12.4 Pre-Geometric Phase
At the smallest structural scale, even the notion of a manifold loses meaning.

There is no well-defined distance, continuity, or differentiability. What remains is

only structural relations between punctures and their supports.

This regime may be called a pre-geometric phase. It is not spacetime in any

recognizable sense. Spacetime arises only after sufficient coarse-graining.
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12.5 Emergence Mechanism

Spacetime emerges through coarse-graining over nested punctures.

Averaging over many microscopic structural elements produces effective smooth

geometry.

In this sense, spacetime is analogous to a thermodynamic variable: it summarizes

collective behavior rather than representing fundamental degrees of freedom.

The manifold, metric, and connection are emergent descriptors.

12.6 Consequences

®  Spacetime is not fundamental.
®  Geometry precedes spacetime.
®  Physical laws describe relations between structures, not motion within a

pre-existing stage.

This perspective completes the structural reinterpretation of physics

begun in earlier chapters.

The final chapter synthesizes these ideas into a unified structural

ontology.
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CHAPTER 13
STRUCTURAL UNIFICATION

13.1 Motivation

The preceding chapters have developed a coherent geometric framework in which
smooth geometry, transition geometry, and defect-supported geometry coexist as
intrinsic components of a single structural reality. Hybrid connections, neutrosophic
decomposition, Smarandache curves, hybrid actions, and structural field equations

together form a unified mathematical language.
What remains is to articulate the conceptual synthesis of these results.

The aim of this chapter is to show that the framework constitutes
not merely a collection of mathematical tools, but a unified
structural ontology in which all physical phenomena are

manifestations of geometry.

13.2 Structural Monism

Principle III.2 (Structural Monism).

All physical entities are manifestations of geometric structure.

Smooth Jagged Component
Component Xy
Xr

Figure I11.13.1 — Structural Correspondence Map
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This principle replaces the traditional dualism between geometry and matter with a

single ontological category: structure.

There are no primitive material substances, no fundamental force fields, and no
externally imposed quantum postulates. Instead, there are only geometric structures

with different supports and regularity.
Structure is the substance of reality.

13.3 Unification Map

The correspondence between physical concepts and geometric regimes may be

summarized as:

Matter «= Defect Geometry. (I11.64)
Quantum Effects ¢= Transition Geometry. (I11.65)
Forces <= Holonomy. (111.66)

This map expresses unification at the conceptual level rather than at the level of

symmetry groups or particle multiplets.

Different physical phenomena are not unified by embedding them into a larger

algebraic structure, but by recognizing them as different manifestations of geometry.

13.4 Relation to Infinitesimally Punctured Geometry

Infinitesimally Punctured Geometry established the existence and mathematical

consistency of infinitesimally punctured manifolds.
It showed that geometry can support defects without becoming singular.
Thus, it provided the ontological foundation.

13.5 Relation to Infinitesimally Punctured Physics

Infinitesimally Punctured Physics developed the dynamics of punctured geometry
through hybrid actions and structural field equations.

It demonstrated how geometry evolves and interacts with itself.

Thus, it provided the dynamical foundation.
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13.6 Outlook

In classical physics, geometry is the stage and matter is the actor.

In structural unification, this distinction disappears.

Geometry becomes ontology.

Spacetime, matter, forces, and quantum phenomena are no longer separate

categories. They are expressions of a single underlying structural reality.

The unifying message of this series is therefore simple:

Geometry is not merely the arena of physics.
Geometry is the substance of physics.

This completes the structural side of the Infinitesimal Punctures

program .
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CONCLUSION

Infinitesimally Punctured Geometry began as a proposal to reinterpret singularities as finite
geometric structure. In this volume, that proposal has been extended into a general

theory of multi-regime geometry.

S-MultiSpace and S-MultiStructure geometry provide a formal language in which
incompatible geometric regimes coexist on a single underlying set. Neutrosophic
decomposition gives every geometric object an intrinsic triadic structure. Hybrid
connections, Smarandache curves, and hybrid variational principles show that

differential geometry itself admits a multi-layered generalization.

Within this framework, matter is no longer an external ingredient added to spacetime.
It is geometry in a concentrated, structured form. Quantum behavior arises from
transition geometry. Gauge fields arise from holonomy. Cosmological phenomena

arise from defect density.

Infinitesimally Punctured Structures therefore completes the structural foundation of the

Iqﬁnitesima] Punctures program.

Infinitesimally Punctured Physics formulated the dynamical evolution laws within this

structural language.

Infinitesimally Punctured Geometry established the existence and consistency of

infinitesimally punctured manifolds.
Infinitesimally Punctured Structures establishes their deep mathematical organization.
The unifying message is simple:

Geometry is not merely the stage of physics.
Geometry is the substance of physics.
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OPEN PROBLEMS

The structural framework developed in this volume establishes a new
geometric language. Many foundational and technical questions remain
open. The following problems are intended to indicate directions for further
research rather than a complete list.

1. Rigorous Functional Foundations of Hybrid Connections

Provide a fully rigorous construction of hybrid connections VA as operators acting on
appropriate Sobolev spaces. In particular:

o  Identify minimal regularity conditions on (g’ g’ gr)-

®  Prove existence and uniqueness of VH asa closed operator.

®  Characterize its domain D (V).

2. Well-Posedness of Hybrid Geodesic Equation

Establish existence, uniqueness, and stability of Smarandache curves satisfying
H ., _
Vyv=0.
Determine conditions under which solutions admit well-defined jump discontinuities

and classify admissible singular behaviours.

3. Classification of Defect Types

Develop a classification of punctures according to
e Codimension k,
¢  Holonomy group H generated by parallel transport around the defect,

® Induced topological charge (e.g. winding number, flux).

Determine equivalence classes under structural morphisms (OR

Open Problems
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4. Spectral Theory of Hybrid Laplacians

Define Laplace-type operators built from VH (e. g A =tr g VHVH)Y and study:

Self-adjointness (deficiency indices, essential self-adjointness criteria).
Spectrum (essential vs. discrete parts, possible bound states).

Heat-kernel asymptotics (short-time expansion, defect-induced

terms).

Explore how defect geometry modifies Weyl’s law.

5. Global Topology of S-MultiSpaces

Investigate global invariants for S-MultiSpaces:

Generalized Euler characteristic X incorporating contributions

from Mjp, P, and transition layers.

Hybrid characteristic classes (Chern, Pontryagin) built from the
hybrid curvature R¥ =RT + R + RF.

Neutrosophic index theorems relating analytical indices of hybrid

elliptic operators to topological data (Ry Ry’ Rp).

6. Quantization of Structural Geometry

Formulate a quantization scheme in which the geometric structures themselves (the

triples (g7’ gp’ gr) or the neutrosophic triple (R” Ry Rg)) are quantized rather

than fields on a fixed background. Determine whether hybrid geometry admits:

a canonical quantization (operator-valued connections, commutation
relations), or
a path-integral quantization (functional integration over the space of

hybrid connections modulo structural morphisms).
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7. Neutrosophic Differential Forms

Develop a full exterior calculus for neutrosophic differential forms
w = wr + w; + wp.
Define:
e  Wedge product w An = (wr Anr) + (w; A1) + (wp ATg).
e Exterior derivative dw = dwr + dw; + dwg, respecting  the
distributional nature of the F' component.
e Stokes-type theorems that relate integrals over Mp, the transition

layer N;(P), and the defect set P to the corresponding boundary

contributions.

8. Dynamical Stability of Defect Networks
Study interacting networks of punctures:

®  Merging and splitting

®  Stability criteria

®  Phase transitions

9. Cosmological Solutions Beyond Homogeneity

Construct anisotropic and inhomogeneous cosmological models with defect

distributions and study their observational signatures.

10. Relation to Noncommutative and Discrete Geometry

Clarify precise mathematical relations between S-MultiStructure geometry and:
(] Noncommutative geometry
o  (ausal sets

®  Regge calculus

Open Problems
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11. Experimental Probes of Topological Holonomy

Design experimental protocols capable of detecting defect-induced holonomy effects

at laboratory or astrophysical scales.

12. Axiomatization of Neutrosophic Geometry

Develop a minimal axiomatic system from which neutrosophic differential geometry

follows.

The Infinitesimally Punctured Structures framework is intended as an opening
rather than a closure. Its value will ultimately be determined by the richness
of the mathematical theory and by its ability to generate testable physical

predictions.
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LIST OF DEFINITIONS

Definition III.1

Smarandache—Punctured Manifold
A pair a pair (M, S)) where M is a topological space and §'is a collection of

geometric structures defined on possibly overlapping supports of M.
Definition II1.2

Structural Regime
A geometric component defined on a specified support within an S-MultiSpace.

Definition III.3

S-MultiSpace
A set (M) equipped with a family of structured supports

{(Ui, S }ier
Definition II1.4

S-MultiStructure
The total collection of structural regimes defined on an S-MultiSpace.

Definition IIL.5

Compatibility Class

An equivalence class of regimes whose geometric data agree on overlapping supports.
Definition II1.6

Structural Morphism
A map between S—MultiSpaces preserving geometric regimes on their respective
supports.

Definition II1.7

Neutrosophic Decomposition
A triadic decomposition of a geometric object:

X=XT+X1+XF.

List of Definitions
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Definition II1.8

Neutrosophic Metric — A metric admitting the decomposition
g = 9gr + g + gr
Definition II1.9

Neutrosophic Curvature Tensor
Curvature tensor decomposed into smooth, transition, and defect-supported
components.

Definition II1.10

Hybrid Connection — Connection defined as
Vi=vT + V! + VF,
Definition III.11

Hybrid Curvature
Curvature tensor derived from the hybrid connection.

Definition II1.12

Smarandache Curve — A curve ¥ satistying
V]If y=0.
Definition II1.13

Smarandache Surface
An embedded surface whose intrinsic and extrinsic geometry is governed by the
hybrid connection.

Definition II1.14

Hybrid Action
Variational functional = containing smooth, transition, and defect-supported
contributions.

Definition III.15

Defect-Supported Action
Action term localized on the puncture set (P).

Definition III.16

Structural Field Equation
Field equation derived from variation of the hybrid action.

List of Definitions
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Definition II1.17

Structural Charge
Integral of defect-supported curvature over the puncture set.

Definition III.18

Nested Puncture Hierarchy — Sequence of inclusions
P, c P, C .. CP.

Definition II1.19

Transition Region
Finite neighborhood surrounding a puncture where geometry interpolates between
regimes.

Definition II1.20

Emergent Gauge Field

Connection arising from holonomy around punctures.

Definition II1.21

Holonomy Charge — Topological invariant defined by
1
= — 0A, dx*.
1 2 J*
Definition II1.22

Neutrosophic Differential Form
Differential form decomposed into triadic components.

Definition II1.23

Pre-Geometric Phase

Structural regime in which smooth manifold interpretation breaks down.
Definition II1.24

Structural Monism
Principle asserting that matter and forces arise from geometry alone.

Definition III1.25

Structural Unification

Interpretation of physical phenomena as manifestations of geometric structure.

List of Definitions
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THEOREMS AND LEMMAS

Theorem III.1

Existence of S-MultiStructures
For any collection of geometric structures defined on possibly overlapping subsets of
a set (M), there exists an S-MultiStructure realizing them simultaneously.

Lemma III.2

Closure Under Structural Union
The union of two S-MultiStructures on the same underlying set is an S-MultiStructure.

Theorem III1.3

Stability of Neutrosophic Decomposition
If a sequence of geometric objects admits neutrosophic decomposition and converges
distributionally, then the limit admits a neutrosophic decomposition.

Lemma III.4

Uniqueness of Decomposition
The decomposition
X = XT + XI + XF

is unique up to sets of measure zero.

Theorem III.5

Existence of Hybrid Connection
Given compatible connections (VT + V! + VF), the hybrid connection
Vi=vT + V! +VF

is well-defined as a distribution-valued operator.

Lemma III.6

Linearity of Hybrid Connection

VH is linear over smooth scalar functions.

Theorems and Lemmas
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Theorem IIL.7

Metric Compatibility
If each component connection is metric compatible, then the hybrid connection is
metric compatible.

Lemma III.8

Torsion-Free Property

If each component connection is torsion-free, then VH is torsion-free.

Theorem II1.9

Existence of Smarandache Curves
For any initial position and velocity, there exists a local weak solution of

vy =o.

Lemma III.10

Jump Condition Across Defect
Smarandache curves satisfy finite jump conditions determined by defect-supported
connection components.

Theorem III.11

Hybrid Gauss—Codazzi Relations
Embedded Smarandache surfaces satisfy hybrid Gauss and Codazzi equations.

Lemma III1.12

Reduction to Classical Geometry
When defect and transition components vanish, all hybrid objects reduce to classical
counterparts.

Theorem III.13

Existence of Hybrid Action
There exists a variational functional whose Euler—Lagrange equations yield the
structural field equations.

Theorems and Lemmas
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Lemma III.14

Defect Localization
Variation of defect-supported terms produces localized field equations on puncture
sets.

Theorem III.15

Structural Conservation Law
Structural field equations satisfy

vH GHRY = 0,

Theorem IIIL.16

Emergence of Gauge Holonomy
Holonomy around punctures defines an emergent gauge connection.

Lemma II1.17

Gauge Invariance of Holonomy Charge
Holonomy charges are invariant under local gauge transformations.

Theorem III.18

Cosmological Reduction
Under homogeneous defect distribution, structural field equations reduce to modified

Friedmann equations.

Lemma III.19

Classical Limit

If puncture density tends to zero, standard General Relativity is recovered.
Theorem III.20

Structural Unification Principle
All physical sources can be represented as geometric defect contributions.

Theorems and Lemmas
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INDEX TERMS

A
Abelian holonomy
action, hybrid

B
boundary conditions, defect
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C

codimension
compatibility class
connection, hybrid
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curvature, hybrid
curvature, neutrosophic
curvature, smooth

D

defect density

defect geometry

defect sector
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emergent gauge field

emergent spacetime
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F

field equations, structural

G

Gauss—Codazzi relations, hybrid
geodesic, hybrid

geometry, neutrosophic
geometry, Smarandache

H

holonomy

holonomy, topological
hybrid action

hybrid connection

hybrid covariant derivative
hybrid curvature

hybrid surface

1
indeterminacy component
induced metric

M

metric, neutrosophic

N

nested punctures

neutrosophic curvature tensor
neutrosophic decomposition
neutrosophic differential geometry
neutrosophic geometric triple

P

parallel transport, hybrid
pre-geometric phase
puncture

punctured manifold
puncture hierarchy
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Q

quantum regime (geometric)

R
regularisation, structural
regime coexistence

S

S-MultiSpace
S-MultiStructure

scalar curvature, distributional
Smarandache curve
Smarandache surface

structural atlas
structural charge
structural equivalence
structural field equation
structural monism
structural morphism

T
topological charge
transition region

w
worldline, hybrid
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APPENDIX A
ANALYTICAL BACKGROUND FOR INFINITESIMALLY
PUNCTURED STRUCTURES

A.1 Test Functions and Distributions

Let M be a smooth manifold.
C(M)={@:M >R | ¢ smooth, compact support }. (IILA.1)
Definition IIL.A.1 (Distribution).
A distribution on M is a continuous linear functional
T:C(M) — R. (IIL.A.2)
I The space of all distributions is denoted D' (M).

A.2 Weak Derivatives

Definition ITI.A.2 (Weak Derivative).

A function g is the weak derivative of f with respect to the

coordinate x* if
J.fai(pdx—f gedx =0,V € CP(M). (IILA.3)
M M
A.3 Sobolev Spaces
HY(M) ={u€L*(M) | VueL*(M)}. (IIL.A.4)
Functions in H (M) admit traces and weak derivatives.

A.4 Distribution-Valued Connections

A connection V is distribution-valued if

V:D(TM) — D'(TM). (ILA.5)

Analytical Background
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A.5 Distributional Curvature

If the Christoffel symbols satisfy r# w € L2, then the Riemann curvature tensor is a

distribution:

R*4, €D'(M). (II.A.6)
A.6 Weak Convergence
A sequence X, converges weakly to X (denoted X;; = X)) if
(Xn, @) = (X, p)for all test functions @ € CZ°(M). (I1.A.7)
A.7 Self-Adjoint Operators

Closed quadratic forms yield self-adjoint operators.

A.8 Structural Summary

Hybrid geometry is mathematically consistent within standard functional analysis.

Analytical Background




INFINITESIMALLY PUNCTURED STRUCTURES

APPENDIX B
EXERCISES & THOUGHT EXPERIMENTS

The following exercises follow the structure of the book. Some
problems include guidance; others are left for the reader. “Thought
Experiments”” are conceptual prompts intended to stimulate

structural reflection.

Chapter 1 — Smarandache—Punctured Manifolds

Exercise 1.1 — Structural Coexistence
Let
M =R, gr = dx? on (=,0), gr = 4 dx? on (0, ).

1. Show each region is a smooth Riemannian manifold.
2. Identify the structural transition set.

3. Determine whether this defines an S-MultiStructure.

Solution Sketch. Each metric is smooth on its open support. The structural transition set

is {0}. Since compatibility is not required at the boundary, this defines a minimal

S-MultiStructure.
Exercise 1.2 — Regime Incompatibility

Construct overlapping Euclidean and Lorentzian regimes on a subset of RZ. Identify

compatibility classes.

Thought Experiment 1.3 — Regime Ontology

Is geometric incompatibility a mathematical artifact, or can it represent physical

regime coexistence?

Exercises & Thought Experiments
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Chapter 2 — S-MultiSpaces

Exercise 2.1 — Structural Morphisms

Let f:(M,8) = (N,T) preserve each regime. Prove that composition of structural

morphisms is structural.

Solution Sketch. Preservation holds regime-wise; composition preserves each component

map.
Exercise 2.2 — Structural Atlas

Construct a structural atlas for a sphere with a puncture at the north pole.

Thought Experiment 2.3 — Is the Manifold Fundamental?

Could the manifold be emergent from structural relations alone?

Chapter 3 — Neutrosophic Geometry

Exercise 3.1 — Decomposition Limit

If X, = XF + X{ + XF converges distributionally, show the decomposition persists

in the limit.
Exercise 3.2 — Classical Reduction

Prove that if g = gr = 0, then neutrosophic curvature reduces to classical

curvature.

Solution Sketch. All hybrid and defect terms vanish; the remaining structure is the classical

Levi-Civita connection.

Thought Experiment 3.3 — Indeterminacy as Geometry
Can quantum uncertainty be encoded solely in transition curvature?
Chapter 4 — Hybrid Connections

Exercise 4.1 — Torsion

Show that if each component connection is torsion-free, then the hybrid connection

is torsion-free.

Exercises & Thought Experiments
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Exercise 4.2 — Metric Compatibility

Prove
Vilg =0
if each component is compatible with its respective metric piece.

Exercise 4.3 — Distributional Christoffel Symbols

Construct a simple example where the defect-supported Christoffel symbols rF

contain Dirac-type delta terms.

Chapter 5 — Smarandache Curves

Exercise 5.1 — Jump Condition

Derive
vyt =y = [TIFds.
Solution Sketch. Integrate the geodesic equation across a small neighbourhood of the defect.

Exercise 5.2 — Weak Solutions

Formulate minimal conditions ensuring existence of weak solutions to the

Smarandache curve equation.

Thought Experiment 5.3 — Particle Identity

If worldlines are structural curves, what defines particle individuality?
Chapter 6 — Smarandache Surfaces

Exercise 6.1 — Hybrid Gauss Equation
Derive equation (111.37) explicitly for the hybrid second fundamental form.
Exercise 6.2 — Conical Defect Surface

Compute the extrinsic curvature for a conical embedding of a surface.

Thought Experiment 6.3 — Branes Without Fields

Can branes be purely geometric objects without accompanying field content?

Exercises &Thought Expen'ments
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Chapter 7— Hybrid Action

Exercise 7.1 — Bulk Variation

Vary
Sr=J1g1 Ry d"x.
Recover the Einstein-Hilbert variation.

Exercise 7.2 — Defect Variation

Show how a delta-supported Lagrangian contributes localized field equations on the

defect set.

Exercise 7.3 — Boundary Terms

Analyse Gibbons—Hawking-like terms for defect boundaries.
Chapter 8 — Structural Field Equations

Exercise 8.1 — Conservation Law

Prove

VZI GHw = 0,
Exercise 8.2 — Structural Charge
Show that mass arises from the integral of defect-supported curvature G;fv .
Thought Experiment 8.3 — No External Matter
Is the stress-energy tensor redundant in a purely structural geometry?
Chapter 9 — Defect Density and Cosmology

Exercise 9.1 — Modified Friedmann Equation

Derive the structural Friedmann equation from the hybrid Einstein equation under

FLRW symmetry.

Exercise 9.2 — Perturbations

Analyze linear perturbations around a homogeneous defect density background.

Exercises & Thought Experiments
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Thought Experiment 9.3 — Dark Energy Interpretation

Does transition curvature behave like a cosmological constant?

Chapter 10 — Holonomy and Gauge Emergence

Exercise 10.1 — Holonomy Invariance

Show that

! $ A, dx*
=— x

U= 377 u
is gauge invariant.
Exercise 10.2 — Non-Abelian Extension
Generalize the holonomy construction to an SU(2) gauge group.
Thought Experiment 10.3 — Forces Without Fields
Can gauge forces be eliminated in favour of purely topological effects?
Chapter 11 — Neutrosophic Differential Geometry

Exercise 11.1 — Exterior Derivative

Define
do =dyw + djw + drw.
Check the nilpotency condition d>=0 (subject to appropriate regularity).

Exercise 11.2 — Bianchi Identity

Show that
H pH _
V[ARuV]po =0

holds under suitable regularity assumptions.

Thought Experiment 11.3 — Triadic Ontology

Does reality require three distinct geometric regimes (Truth, Indeterminacy, Falsity)?

Exercises &Thought Expen'ments
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Chapter 12 — Structural Emergence of Spacetime
Exercise 12.1 — Nested Scaling

Analyze the scaling behaviour of a hierarchy of nested punctures.
Exercise 12.2 — Coarse Graining

Show how averaging over many defects yields an effective smooth metric.

Thought Experiment 12.3 — Pre-Geometric Phase

)

Could spacetime “dissolve”” at extremely high defect density, leaving only a

pre-geometric structure?

Chapter 13 — Structural Unification
Exercise 13.1 — Correspondence Map
Formally construct a mapping
Matter «> Defect Geometry,

illustrating how material degrees of freedom can be identified with geometric defect

data.

Exercise 13.2 — Classical Limit

Show structural theory reduces to GR when defects vanish.

Thought Experiment 13.3 — Geometry as Substance

Is geometry an ontological primitive?

Graduate-Level Extension
Problem G1 — Spectral Theory of the Hybrid Laplacian
Study the self-adjointness and spectrum of the hybrid Laplace operator

AH = V{;I VHu.
Problem G2 — Hybrid Index Theorem

Formulate index theorem incorporating defect contributions.

Exercises & Thought Experiments
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Problem G3 — Quantization of Structural Geometry
Develop canonical quantization of hybrid connection.
Problem G4 — Defect Network Dynamics

Model interacting punctures.

Problem G5 — Neutrosophic Gauge Theory

Construct full gauge theory based on neutrosophic decomposition.

This problem set reflects the structural nature of the theory. Many exercises
can evolve into research programs, and several graduate-level problems

remain open.

Exercises & Thought Experiments
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Laboratory etc. after emigration.

Member of the Academy Peloritana dei Pericolanti, University of Messina, Italy
(2026): https:/ /www.accademiapeloritana.it/

https://www.accademiapeloritana.it/ Curricula%?20soci/Smarandache%?20Flore

ntin.pdf

Military artillery service (1974-1975, Medgidia, Romania; honorably discharged
as second lieutenant in reserve).

In U.S. he worked as a software engineer for Honeywell (1990-1995) in Phoenix,
AZ, adjunct professor for Pima College in Tucson, AZ (1995-1997), and 25 years
for the University of New Mexico, Gallup Campus (1997 - 2022): in 1997
Assistant Professor, promoted to Associate Professor of Mathematics in 2003,



https://fs.unm.edu/
https://www.accademiapeloritana.it/
https://www.accademiapeloritana.it/Curricula%20soci/Smarandache%20Florentin.pdf
https://www.accademiapeloritana.it/Curricula%20soci/Smarandache%20Florentin.pdf

INFINITESIMALLY PUNCTURED STRUCTURES

Full Professor ~in 2008, and  Professor =~ Emeritus  since  2022:
https://directory.unm.edu/public/index.php?view=0ZeH1LjEs+Gok22t

and https://fs.unm.edu/ProfessorEmeritus-FS.jpg

Between 2007-2009 he was the Chair of Math & Sciences Department.

In mathematics he introduced the degree of negation of an axiom or theorem in
geometry (see the Smarandache geometries which can be partially Euclidean and

partially non-Euclidean, 1969, https://fs.unm.edu/Geometries.htm ), the multi-
structure (see the Smarandache n-structures, where a weak structure contains an
island of a stronger structure, https://fs.unm.cedu/Algebra.htm ), and multi-space

(a combination of heterogeneous spaces) [ https://fs. unm.edu/Multispace.htm ].

The Smarandache Curves, Smarandache Surfaces, and Smarandache Geometries

were defined within the context of mathematics and differential geometry.

A Smarandache Geometry (or Hybrid Geometry) is a geometry that has at least

one Smarandachely denied axiom: ( https://fs.un.unm.edu/SG/ ).

Smarandachely Denied Axiom is an axiom that behaves differently within the same
space; specifically, it is validated and invalidated, or only invalidated but in at least

two distinct ways.

This approach allows for the unification of different classical geometries (like
Euclidean, hyperbolic, and elliptic geometries) into a single, heterogeneous space,
often referred to as a multi-space or multi-structure. For example: For the Euclid's
Parallel Postulate (which states there is exactly one parallel line), a Smarandache
Geometry might contain lines that have: exactly one parallel (Euclidean behavior),

no parallels (Elliptic behavior), infinitely many parallels (Hyperbolic behavior).
A Smarandache Curve in differential geometry, is a derived curve defined from an

existing re gular curve.

It is a regular curve whose position vector is constructed as a linear combination of
the unit vectors in the moving frame (such as the Frenet-Serret frame or Bishop
frame) of another regular curve.

Frame Vectors: For a curve Q,, the Frenet frame vectors are the tangent vector (T),
the principal normal vector (N), and the binormal vector (B).
Examples: Common types of Smarandache curves include:
® TN Smarandache Curve: Based on the linear combination of the Tangent
(T) and Normal (N) vectors.
e TNB Smarandache Curve: Based on the linear combination of the
Tangent (T), Normal (N), and Binormal (B) vectors.
These are considered hybrid curves because they often exhibit properties from
different types of curves within a single geometric structure [Smarandache

Geometries].
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A Smarandache Surface is typically a surface generated using a Smarandache curve
as its fundamental component.

The most common form is a Smarandache ruled surface, which is a surface
generated by a straight line (the ruling) moving along a base curve.

A Smarandache ruled surface is a ruled surface where the base curve or the
direction vector of the rulings (or sometimes both) is a Smarandache Curve.

These surfaces are studied in differential geometry to explore their geometric
properties (like Gaussian curvature, minimality, and developability) and have
applications in areas like computer-aided design and mechanical engineering (
https://fs. unm,edu/SCS/ ).

He created and studied in number theory many:

L4 sequences

https://mathworld. wolfram.com/SmarandacheSequences.html
https: //mathworld. wolfram.com/ConsecutiveNumberSequences.html

e  functions

https://mathworld. wolfram.com/SmarandacheFunction.html
https: //mathworld. wolfram.com /SmarandacheCeilFunction.html

https: //mathworld. wolfram.com/Smarandache-KurepaFunction.html

https:/ /mathworld. wolfram.com/Smarandache-WagstaffFunction. html

https: //mathworld.wolfram.com/SmarandacheNear-to-Primorial Function.html

https: //mathworld. wolfram.com /PseudosmarandacheFunction.html

e  numbers

https: //mathworld.wolfram.com/SmarandacheNumber.html

https: //mathworld. wolfram.com /Smarandache- WellinNumber.html

®  prime numbers

https: //mathworld.wolfram.com/SmarandachePrime.html
https: //mathworld. wolfram.com /Smarandache-WellinPrime.html

®  and constants

https://mathworld. wolfram.com /SmarandacheConstants.html

Smarandache Numbers / Primes / Sequences / Functions

https://oeis.org/search?q=Smarandache&go=Search  (The On-Line Encyc-
lopedia of Integer Sequences)

In 2020 he improved and extended the Garfield Impact Factor to a Total Impact

Factor of a Journal [ https://fs.unm.edu/ScArt/ImpactFactor-Improved.pdf,
https:/ /arxiv.org/ftp/arxiv/papers/2105/2105.14186.pdf ].
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He generalized [1995] the fuzzy, intuitive, paraconsistent, multi-valent, dialetheist
logics to the 'neutrosophic logic' (also in the Denis Howe's Dictionary of
Computing, England) and, similarly, he generalized the fuzzy set to the
'neutrosophic set' (and its derivatives: 'paraconsistent set', 'intuitionistic set',
'dialethist set', 'paradoxist set', 'tautological set') [ https://fs.unm.edu/eBook-

Neutrosophics6.pdf'].

He coined the words "neutrosophy" [(French neutre < Latin neuter, neutral, and

Greek sophia, skill/wisdom) means knowledge of neutral thought] and its
derivatives: neutrosophic, neutrosophication, neutrosophicator,
deneutrosophication, deneutrosophicator, etc.

In 2003 together with W. B. Vasantha Kandasamy he introduced the Neutrosophic
Algebraic Structures, based on sets of Neutrosophic Numbers [ i.e. numbers of the
form a+bl, where a, b are real or complex numbers, and I = Indeterminacy, with
I* = 1 for n positive non-null integer, OI = I, I/1 = undefined, and nl+ml =
(ntm)1].

In 2006 he introduced the degree of dependence/independence between the
neutrosophic components T, I, F.

In 2007 he extended the neutrosophic set to Neutrosophic Overset (when some
neutrosophic component is > 1), and to Neutrosophic Underset (when some
neutrosophic component is < 0), and to Neutrosophic Offset (when some
neutrosophic components are off the interval [0, 1], i.e. some neutrosophic
component > 1 and some neutrosophic component < 0). Then, similar extensions
to respectively Neutrosophic Over/Under/Off Logic, Measure, Probability,
Statistics etc. https://fs.unm.edu/NeutrosophicOversetUndersetOffset.pdf

Then, introduced the Neutrosophic Tripolar Set and Neutrosophic Multipolar Set,
also the Neutrosophic Tripolar Graph and Neutrosophic Multipolar Graph.

He then generalized the Neutrosophic Logic/Set/Probability to Refined
Neutrosophic Logic/Set/Probability [2013], where T can be split into sub-
components Ty, Ty, ..., Ty, and Iinto I;, I, ..., I, and Finto Fy, F,, ..., F, where
ptrts =n=1. Even more: T, I, and/or F (or any of their subcomponents Tj,li,
and/or F)) could be countable or uncountable infinite sets:

https: //fs unm.edu/RefinedNeutrosophicSet.pdf
And in 2023 the MultiNeutrosophic Set that is isomorphic to the Refined

Neutrosophic Set (i.e. a neutrosophic set whose components T, I, F are evaluated
by multiple sources, producing multi-components):
https://fs.unm.edu/NSS/MultiNeutrosophicSet.pdf

In 2015 he refined the indeterminacy "I", within the neutrosophic algebraic
structures, into different types of indeterminacies (depending on the problem to
solve), such as I, L,... , I, with integer p = 1, and obtained the refined
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neutrosophic numbers of the form N,= a+b;I;+b,l,+... +b,l, where a, by, b,, ...
b, are real or complex numbers, and a is called the determinate part of N,, while
for each kin {1, 2, ..., p} I is called the k-th indeterminate part of N,

’

Then consequently he extended the neutrosophic algebraic structures to Refined
Neutrosophic ~ Algebraic Structures [or Refined Neutrosophic I-Algebraic
Structures] (2015), which are algebraic structures based on sets of the refined
neutrosophic numbers a+bI;+b,l,+... +bl,.

He introduced the (T, I, F)-Neutrosophic Structures [2015]. In any field of
knowledge, each structure is composed from two parts: a space, and a set of axioms
(or laws) acting (governing) on it. If the space, or at least one of its axioms (laws),
has some indeterminacy, that structure is a (T, I, F)-Neutrosophic Structure. And
he extended them to the (T, I, F)-Neutrosophic I-Algebraic Structures [2015], i.e.
algebraic structures based on neutrosophic numbers of the form a+bl, but also
having indeterminacy related to the structure space (elements which only partially
belong to the space, or elements we know nothing if they belong to the space or
not) or indeterminacy related to at least an axiom (or law) acting on the structure
space. Then he extended them to Refined (T, I, F)-Neutrosophic Refined I-
Algebraic Structures.

Together with A. Salama he introduced in 2015 the neutrosophic crisp set and
neutrosophic crisp topology,
https: //fs.unm.edu/NeutrosophicCrispSetTheory.pdf

In 2014 he founded together with Mumtaz Ali the Neutrosophic Triplet and
introduced the neutrosophic triplet algebraic structures,
https: //fs. unm.edu/NeutrosophicTriplets.htm

In 2015 he introduced the Thesis-Antithesis-Neutrothesis, and Neutrosynthesis,
Neutrosophic Axiomatic System, neutrosophic dynamic systems, symbolic
neutrosophic logic, (t, i, f)-Neutrosophic Structures, I-Neutrosophic Structures,
Refined Literal Indeterminacy, Quadruple Neutrosophic Algebraic Structures,
Multiplication Law of Subindeterminacies:
https://fs.unm.edu/SymbolicNeutrosophicTheory.pdf

In 2016 he founded the Neutrosophic Duplets,
https://fs.unm.edu/NeutrosophicDuplets.htm and then the Neutrosophic
Multisets, https: //fs.unm.edu/NeutrosophicMultisets.htm

In 2017 he introduced the Plithogeny (extension of Dialectics and Neutrosophy),
and the Plithogenic Set, Plithogenic Logic as generalization of MultiVariate Logic,
Plithogenic Probability and Plithogenic Statistics as generalizations of MultiVariate
Probability and Statistics (extension of fuzzy, intuitionistic fuzzy, neutrosophic
set/logic/probability/statistics) [ https://fs.unm.edu/Plithogeny.pdf ]. And in
2023 the Symbolic Plithogenic Algebraic Structures built on the set of Symbolic
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Plithogenic Numbers of the form a, + a;P; + a,P, + ... + a,P, where the
multiplication P;-P;j is based on the prevalence order and the absorbance law
https://fs.unm.edu/NSS/SymbolicPlithogenicAlgebraic39.pdf

Introduction of the nth-Powerset of a Set and consequently of the
SuperHyperStructures https://fs.unm.edu/SHS/ and

https://fs.unm.edu/NSS/SuperHyperStructure.pdf built on it such as:

SuperHyperAlgebra ~ and ~ Neutrosophic ~ SuperHyperAlgebra  (2016)
https://fs.unm.edu/SuperHyperAlgebra.pdf, SuperHyperGraph and

Neutrosophic SuperHyperGraph https://fs.unm.edu/NSS/n-

SuperHyperGraph.pdf, and SuperHyperFunction and SuperHyperTopology

https://fs.unm.edu/NSS/SuperHyperFunction37.pdf, SuperHyperTopology
https://fs.unm.edu/TT/.

Together with A. R. Vatuiu he enunciated the Law that it is easier to break from
inside than from outside a neutrosophic dynamic system in 2017 |

https://fs.unm.edu/EasierMaiUsor.pdf ], and the theory of spiral neutrosophic
human evolution in 2019, https://fs.unm.edu/SpiralNeutrosophicEvolution. pdf.

Then he extended in 2018 the Soft Set to Hypersoft Set
[https: //fs.unm.edu/NSS/ExtensionOfSoftSetToHypersoftSet.pdf], and further
on to IndetermSoft Set & IndetermHyperSoft Set
[https://fs.unm.edu/NSS/IndetermSoftIindetermHyperSoft38.pdf],  then to
TreeSoft Set [https://fs.unm.edu/NSS/IndetermSoftSet-TreeSoftSet59.pdf and
https://fs. unm.edu/TSS/].

In 2019 he generalized the classical Algebraic Structures to NeutroAlgebraic
Structures (or NeutroAlgebras) {whose operations and axioms are partially true,
partially indeterminate, and partially false} as extensions of Partial Algebra, and to
AntiAlgebraic Structures (or AntiAlgebras) {whose operations and axioms are

totally false} .

And, in general, he extended any classical Structure, in no matter what field of
knowledge, to a NeutroStructure and an AntiStructure:
[https://fs.unm.edu/NA/NeutroAlgebra.htm].

And he introduced in 2020 the SuperHyperGraph, with super-vertices and hyper-
edges {defined on power-set of power-set...}, and n-HyperAlgebra
[https://fs.unm.edu/NSS/n-SuperHyperGraph-n-HyperAlgebra.pdf].

As alternatives and generalizations of the Non-Euclidean Geometries he introduced
in 2021 the NeutroGeometry & AntiGeometry. While the Non-Euclidean
Geometries resulted from the total negation of only one specific axiom (Euclid’s
Fifth Postulate), the AntiGeometry results from the total negation of any axiom
and even of more axioms from any geometric axiomatic system (Euclid’s,

Hilbert’s, etc.), and the NeutroAxiom results from the partial negation of one or

About The Author
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more axioms [and no total negation of no axiom] from any geometric axiomatic
system.  Real Examples of NeutroGeometry and AntiGeometry:
https://fs.unm.edu/NSS/ExamplesNeutroGeometryAntiGeometry35.pdf.

Also, he proposed an extension of the classical probability and the imprecise
probability to the 'neutrosophic probability' [1995], that he defined as a
tridimensional vector whose components are real subsets of the non-standard
interval ]-0, 1+, introduced the neutrosophic measure and neutrosophic integral
[ https://fs.unm.edu/NeutrosophicMeasurelntegralProbability.pdf ],

and also extended the classical statistics to neutrosophic  statistics
[https: //fs.unm.edu/NeutrosophicStatistics.pdf].

He extended the NonStandard Analysis by introducing: the Pierced Binad, Left
Monad Closed to the Right, Right Monad Closed to the Left, and the Unpierced

Binad: https://fs.unm.edu/NonStandardAnalysis-Imamura-proven-wrong. pdf.

He founded in 2010 the o-Discounting MCDM, that outperforms the other
multicriteria decision making methods such as AHP, TOPSIS, VIKOR,
PROMETHEE, and Weighted Sum: https: //fs. unm.edu/alpha-
DiscountingMCDM-book.pdf.

Since 2002, together with Dr. Jean Dezert from Office National de Recherches
Aecronautiques in Paris, worked in information fusion and generalized the

Dempster-Shafer Theory and TBM to a new theory of plausible and paradoxist
fusion (Dezert-Smarandache Theory): https://fs.unm.edu/DSmT htm.

In 2004 he designed an algorithm for the Unification of Fusion Theories and rules

(UFT) used in bioinformatics, robotics, military.
In biology he introduced in 2017 the Theory of Neutrosophic Evolution: Degrees

of Evolution, Indeterminacy, and Involution, https://fs.unm.edu/neutrosophic-
evolution-PP-49-1.3pdf.

Extension of the AH-Isometry to n-Refined AH-Isometry (Smarandache &
Abobala, 2024): https://fs.unm.edu/NSS/RefinedLiteral21.pdf

In physics he found a series of paradoxes (see the quantum smarandache
paradoxes), and considered the possibility of a third form of matter, called
unmatter [2004], which is a combination of matter and antimatter - presented at
Caltech (American Physical Society Annual Meeting, 2010) and Institute of Atomic
Physics (Magurele, Romania 2011), https://fs.unm.edu/unmatter.htm.

In 2019 he proposed the Infinitesimally Punctured Wave, Infinitesimally
Punctured Surface, Infinitesimally Punctured Space, and in general Infinitesimally
Punctured Quantum Physics — in which a quantum object is visualized as an
aggregation of infinitely many infinitesimally spaced particles. When these
particles are densely packed, the ensemble appears as a continuous wave, surface,
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or space respectively; but when a measurement isolates a single constituent,
particle-like behavior emerges. The model is situated alongside established
alternative interpretations (e.g., de Broglie—Bohm pilot wave theory, wave packet
descriptions) and linked to Neutrosophic Quantum Theory, which supplies a
logical framework for handling indeterminacy. By offering a concrete visual
metaphor, the punctured wave/surface/space/manifold picture aims to bridge the
discrete continuous divide and stimulate further discussion on the foundations of

quantum  physics/mechanics [ https://fs.unm.edu/NSS/39Infinitesimally.pdf,
https://fs.unm.edu/NSS/6InfinitesimallyPunctured.pdf ].

Based on a 1972 manuscript, when he was a high school student in Rm. Valcea, he
published in 1982 the hypothesis that 'there is no speed barrier in the universe and
one can construct any speed’, because:

Entanglement is a quantum mechanical phenomenon where particles are so deeply
linked that their individual quantum conditions are inseparable, regardless of their
spatial separation. This effect is a key differentiator between the rules of quantum
physics and those of classical physics. Measurements of properties like momentum,
spin, or polarization on entangled particles show a perfect correlation.

A classic example is a zero-total-spin pair: if one particle is measured as "spin-up,"
the other is instantly confirmed to be "spin-down" on the same axis. This instant
correlation suggests a paradoxical influence: measuring one particle not only causes
its wave function to collapse but also instantaneously affects the quantum state of

its distant entangled partner.

Therefore, one has communication at a superluminal speed, since measuring one
particle’s properties, instantancously we get the properties of its entangled
particle.

https: / /scienceworld. wolfram.com /physics/SmarandacheHypothesis. html

Upon his hypothesis he proposed an Absolute Theory of Relativity [free from: time
dilation, space contraction, relativistic simultaneities and relativistic paradoxes
which look alike science fiction not fact]. Then he extended his research to a more
diversified ~ Parameterized = Special ~ Theory  of  Relativity — (1982):
https://fs.unm.edu/ParameterizedSTR.pdf and  generalized the Lorentz
Contraction Factor to the Oblique-Contraction Factor for lengths moving at an
oblique angle with respect to the motion direction, then he found the Angle-
Distortion Equations (1983): https://fs.unm.edu/NewRelativisticParadoxes. pdf.

He considered that the speed of light in vacuum is variable, depending on the
moving reference frame; that space and time are separated entities; also the redshift
and blueshift are not entirely due to the Doppler Effect, but also to the Medium
Gradient and Refraction Index (which are determined by the medium
composition: i.e. its physical elements, fields, density, heterogeneity, properties,

etc.); and that the space is not curved and the light near massive cosmic bodies
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bends not because of the gravity only as the General Theory of Relativity asserts
(Gravitational Lensing), but because of the Medium Lensing.

In order to make the distinction between clock and time , he suggested a first
experiment with different clock types for the GPS clocks, for proving that the
resulted dilation and contraction factors are different from those obtained with the
cesium atomic clock; and a second experiment with different medium
compositions for proving that different degrees of redshifts/blushifts and different
degrees of medium lensing would result.

He introduced the superluminal and instantaneous physics (domains that study the
physical laws at superluminal and respectively instantaneous velocities), and the
neutrosophic physics that describes collections of objects or states that are
individually characterized by opposite properties, or are characterized neither by a
property nor by the opposite of the property. Such objects or states are called
neutrosophic entities [ https: //fs.unm.edu/SuperluminalPhysics.htm ].

In philosophy he introduced in 1995 the 'neutrosophy', as a generalization of
Hegel's dialectic, which is the basement of his researches in mathematics and
economics, such as 'neutrosophic logic', 'neutrosophic set', 'neutrosophic
probability', 'neutrosophic statistics'.

Neutrosophy is a new branch of philosophy that studies the origin, nature, and
scope of neutralities, as well as their interactions with different ideational spectra.
This theory considers every notion or idea <A> together with its opposite or
negation <Anti-A> and the spectrum of "neutralities" <Neut-A> (i.e. notions or
ideas located between the two extremes, supporting neither <A> nor <Anti-A>).
The <Neut-A> and <Anti-A> ideas together are referred to as <Non-A>.
According to this theory every idea <A> tends to be neutralized and balanced by
<Anti-A> and <Non-A> ideas - as a state of equilibrium. As a consequence, he
generalized the triad thesis-antithesis-synthesis to the tetrad thesis-antithesis-
neutrothesis-neutrosynthesis [ https://fs.unm.edu/neutrosophy.htm J.

He extended the Law of Included Middle [<A>, <nonA>, and a third value <T>
which resolves their contradiction at another level of reality] to the Law of Included
Multiple-Middle [<A>, <antiA>, and <neutA>, where <neutA> is split into a
multitude of neutralities between <A> and <antiA>, such as <neutlA>,
<neut2A>, etc.]. The <neutA> value (i.e. neutrality or indeterminacy related to
<A>) actually comprises the included middle value. Also, he extended the

Principle of Dynamic Opposition [opposition between <A> and <antiA>] to the
Principle of Dynamic Neutrosophic Opposition [which means oppositions among
<A>, <antiA>, and <neutA>]; [https://fs.unm.cdu/LawlncludedMultiple-
Middle.pdf].  And  the Law of Included Infinitely-Many-Middles
[ https://fs.unm.edu/NSS/LawIncludedInfinitely1.pdf ].
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Then in 2023 the MultiAlism System of Thought (an open dynamic system of many

opposites, with their neutralities or indeterminacies, formed by elements from
many systems): https://fs.unm.edu/NSS/MultiAlistSystem OfThough.pdf and
the introduction of the Appurtenance Equation & Inclusion Equation

https: //fs. unm.edu/NS/AppurtenancelnclusionEquations-revised.pdf.

In 2024 the Upside-Down Logics: Falsification of the Truth & Truthification of the
False: https://fs.unm .edu/Upside-DownLogics.pdf.

In 2024  introduction  of  the Uncertain ~ TwoFold  Algebra:
https://fs. unm.edu/NeutrosophicTwoFoldAlgebra.pdf.

In psychology he introduced Neutropsychic Personality that is a neutrosophic
dynamic open psychological system of tendencies to feel, think, and act specific to
each individual.

Neutrosophic Refined Memory: that restructured the division of memory into:
consciousness, aconsciousness (which we introduce as a blend of consciousness and
unconsciousness), and unconsciousness. Aconscious was further subdivided into
preconscious, subconscious, semiconscious = semiunconscious, subunconscious,
and preunconscious. All memories have degrees of conscious (c), acounscious (a),
and unconscious (u).

Refined Neutrosophic antiTrait —Trait Diagram, that each individual has a degree
of antiTrait and a degree of Trait with respect to each antiTrait-Trait personality
pair.

And the Neutrosophic Temperament.

https: //fs. unm.edu/NeutropsychicPersonality-ed3.pdf.

Some contributions to sociology [ https://fs.unm.edu/sociology.htm ], and

introduction to NeutroSociology [ https://fs.unm.edu/NeutroSociology.pdf ]

that is the study of sociology using indeterminate data {each society has degrees of
democracy, neutrality, and antidemocracy} .

Invited to lecture at University of Berkeley (2003), NASA Langley Research
Center-USA (2004), NATO Advance Study Institute-Bulgaria (2005), Jadavpur
University-India (2004), Institute of Theoretical and Experimental Biophysics-
Russia (2005), Bloomsburg University-USA (1995), University Sekolah Tinggi
Informatika & Komputer Indonesia-Malang and University Kristen Satya Wacana
Salatiga-Indonesia (2006), Minufiya University (Shebin Elkom)-Egypt (2007), Air
Force Institute of Technology Wright-Patterson AFB in Dayton [Ohio, USA]
(2009), Universitatea din Craiova - Facultatea de Mecanica [Romania] (2009), Air
Force Research Lab & Griffiss Institute [Rome, NY, USA] (2009), COGIS 2009
(Paris, France), ENSIETA (Brest, Franta) - 2010, Romanian Academy - Institute
of Solid Mechanics and Commission of Acoustics (Bucharest - 2011), Guangdong
University of Technology (Guangzhou, China) - 2012, Okayama University of
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Sciences (Japan) - 2013, Osaka University (Japan) - 2014, Universidad Nacional
de Quilmes (Argentina) - 2014, Universidad Complutense de Madrid (Spain) -
2014, Univ. Transilvania Brasov - 2015; Vietnam National University, Le Quy
Don Technical University (Hanoi) and Hanoi University, also Ho Chi Minh City
University of Technology (HUTECH) and Nguyen Tat Thanh University (Ho Chi
Minh City) - 2016, Universidad de Guayaquil (Ecuador) - 2016, Universidad
Nacional de Colombia (Bogota - 2019), BARNA Management School (Santo
Domingo, Dominican Republic - 2025), Universidad del Trabajo del Uruguay -
Uruguay -2025), The IX Ibero-American Biometry Meeting (Quito, Ecuador) -
2025, etc.

Presented papers at many Sensor or Information Fusion International Conferences
{Australia - 2003, Sweden - 2004, USA (Philadelphia - 2005, Seattle - 2009,
Chicago - 2011, Washington DC - 2015), Spain (Barcelona - 2005, Salamanca -
2014), Italy - 2006, Belgium - 2007, Canada -2007, Germany (Cologne - 2008,
Heidelberg - 2016), Scotland- 2010, Singapore - 2012, Turkey - 2013, China
(Xi'an - 2017), South Africa (Pretoria - 2020) virtual} .

Presented papers at Pima College Conference (Tucson, AZ, USA - 2005), IEEE
GrComp International Conference (Georgia State University at Atlanta - 2006,
Kaohsiung National University in Taiwan - 2011), International Conference on
Advanced Mechatronic Systems (Tokyo University of Agriculture and Technology,
Japan) - 2012, IEEE World Congress on Computational Intelligence (Vancouver,
Canada, 2016), Federal University of Agriculture - Abeokuta & University of
Ibadan & University of Lagos (Nigeria, 2017), COMSATS Institute of Information
Technology (Abbottabad, Pakistan; 2017), Jeju National University (S. Korea,
2018), Universidad Abrieda Para Adultos (Santiago de los Caballeros, Dominican
Republic, 2018), King Abdulaziz University (Jeddad, Saudi Arabia, 2018),
Universidad de Los Andes & Universidad Nacional de Colombia (Bogota,
Colombia, 2019), Universidad Industrial de Santander (Bucaramanga, Colombia,
2019), The Global Artificial Intelligence Technology Conference (Beijing, China,
2023), Universidad Cesar Vallejo (Lima, Peru, 2024), Universidad de Havana et
al. (Cuba, 2024), University of Messina (Italy, 2024), University of Guayaquil
(Ecuador, 2024), Universidad Teknica de El Salvador (San Salvador, 2025),
IberoAmerican Biometry (Quito, Ecuador, 2025), Barna Management School
(Santo Domingo, R. Dominicana, 2025), Universidad del Trabajo del Uruguay
(Montevideo, 2025).

Participated to the training in Rabat of the Moroccan Student Team for the 1983
International Olympiad of Mathematics (Paris, France).

As a high-school student in Romania, he qualified in the mathematical student
competitions at the local, district, and national levels - receiving the mention in
the national level in Bucharest (1970, 1974), and as a University of Craiova student




INFINITESIMALLY PUNCTURED STRUCTURES

in the Traian Lalescu national mathematical competition held at the University of
Cluj-Napoca (1997).

He received the 2011 Romanian Academy "Traian Vuia" Award for Technical
Science (the highest in the country); Doctor Honoris Causa of Academia
DacoRomana from Bucharest - 2011, and Doctor Honoris Causa of Beijing
Jiaotong University (one of the highest technical universities of China) - 2011; the
2012 New Mexico - Arizona Book Award & 2011 New Mexico Book Award at the
category Science & Math (for Algebraic Structures, together with Dr. W. B.
Vasantha Kandasamy) on 18 November 2011 in Albuquerque; also, the Gold
Medal from the Telesio-Galilei Academy of Science from England in 2010 at the
University of Pecs - Hungary (for the Smarandache Hypothesis in physics, and for
the Neutrosophic Logic), and the Outstanding Professional Service and Scholarship
from The University of New Mexico - Gallup (2009, 2005, 2001).

Very prolific, he is the author, co-author, editor, and co-editor of hundreds of
books published by about forty publishing houses (such as university and college
presses, professional scientific and literary presses, such as Springer Verlag,
Elsevier, Nova, IGI-Global, MDPI Publisher (Switzerland), University of Kishinev
Press, Pima College Press, ZayuPress, Haiku, etc.) in ten countries and in many
languages, and 650 scientific articles and notes, and contributed to over 100
literary and 100 scientific journals from around the world.

He published many articles on international journals, such as: Applied Intelligence
(Springer), Fuzzy Sets and Systems (Elsevier), Applied Soft Computing, Journal of
Medical Systems, International Journal of Uncertainty, Fuzziness and Knowledge-
Based Systems (World Scientific), Neural Computing and Applications (Springer),
Bulletin of the Research Institute of Technology (Okayama University of Science,
Japan), Symmetry (MDPI), Algorithms, Measurement (Elsevier), Design
Automation for Embedded Systems, International Journal of Applied Management
Science, Studies in Fuzziness and Soft Computing, Advances in Intelligent Systems
and Computing, Cognitive Systems Research, Granular Computing, Journal of
Intelligent & Fuzzy Systems, Multiple-Valued Logic - An International Journal
(now called Multiple-Valued Logic & Soft Computing) (UK & USA), Informatica
(Vilnius University), International Journal of Applied Management Science,
Complex & Intelligent Systems, Computers in Industry, Asia Mathematika,
Entrepreneurship and Sustainability Issues, Design Automation for Embedded
Systems, Journal of Intelligent & Fuzzy Systems, Granular Computing, Journal of
Medical Systems (Springer), Management and Informatics, Zentralblatt Fir
Mathematik (Germany; reviewer), Nieuw Archief voor Wiskunde (Holland),
Advances in Fuzzy Sets and Systems, International Journal of Social Economics,
Entreprencurship and Sustainability Issues, International Journal of Applied
Mathematics, International Journal of Tomography & Statistics (editor),

About The Author
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International Journal of Applied Mathematics and Statistics (Editor-in-Chief 2005-
2006), International Journal of Pure and Applied Mathematics, Gaceta Matematica
(Spain), Intelligencer (Gottingen, Germany); Humanistic Mathematics Network
Journal, Bulletin of Pure and Applied Sciences, Progress in Physics (Associate
editor), Infinite Energy (USA), Information & Security: An International Journal,
InterStat - Statistics on the Internet (Virginia Polytechnic Institute and State
University, Blacksburg, USA), American Mathematical Monthly, Mathematics
Magazine, Journal of Advances in Information Fusion (JAIF), Advances and
Applications in Statistics, Far East Journal of Theoretical Statistics, Notices of the
American Mathematical Society, Critical Review (Society for Mathematics of
Uncertainty, Creighton University - USA), New Mathematics and Natural
Computing (World Scientific), Bulletin of Statistics & Economics, International
Journal of Artificial Intelligence, The Icfai University Journal of Physics, Hadronic
Journal (USA), Studii si Cercetari Stiintifice (University of Bacau, Romania;
associate editor), International Journal of Applied Mathematics and Statistics,
Roorkee, India, (editor-in-chief 2005-2006?); Journal of Computer Science and
Technology, Symmetry (Basel, Switzerland), Pakistan Journal of Statistics &
Operational Research, International Journal of Mathematical Combinatorics,
International Journal of Geometry, Studies in Logic Grammar and Rhetoric
(Belarus), Global Journal of Science Frontier Research (G]JSFR) [USA, UK, India],
Int. J. Advanced Mechatronic Systems (Inderscience Publishers), Applied
Mechanics and Materials (Trans Tech Publications, Switzerland), etc. and on many
IEEE International Conference Proceedings. Some of them can be downloaded
from the LANL / Cornell University and the CERN web sites.

During the Ceausescu's era he got in conflict with authorities. In 1986 he did the
hunger strike for being refused to attend the International Congress of
Mathematicians at the University of Berkeley, then published a letter in the Notices
of the American Mathematical Society for the freedom of circulating of scientists,
and became a dissident. As a consequence, he remained unemployed for almost
two years, living from private tutoring done to students. The Swedish Royal
Academy Foreign Secretary Dr. Olof G. Tandberg contacted him by telephone
from Bucharest.

Not being allowed to publish, he tried to get his manuscripts out of the country
through the French School of Bucharest and tourists, but for many of them he lost
track.

Escaped from Romania in September 1988 and waited almost two years in the
political refugee camps of Turkey, where he did unskilled works in construction in
order to survive: scavenger, house painter, whetstoner. Here he kept in touch with
the French Cultural Institutes that facilitated him the access to books and

rencontres with personalities.
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Before leaving the country he buried some of his manuscripts in a metal box in his
parents vineyard, near a peach tree, that he retrieved four years later, after the
1989 Revolution, when he returned for the first time to his native country. Other
manuscripts, that he tried to mail to a translator in France, were confiscated by the
secret police and never returned.

He wrote hundreds of pages of diary about his life in the Romanian dictatorship
(unpublished), as a cooperative teacher in Morocco ("Professor in Africa", 1999),
in the Turkish refugee camp ("Escaped... / Diary From the Refugee Camp", Vol.
I, 11, 1994, 1998), and in the American exile - diary which is still going on.

But he's internationally known as the literary school leader for the "paradoxism"
movement which has many advocates in the world, that he set up in 1980, based

on an excessive use of antitheses, antinomies, contradictions, paradoxes

(https://mathworld.wolfram.com/SmarandacheParadox.html )in  creation -
both at the small level and the entire level of the work - making an interesting
connection between mathematics, philosophy, and literature
[ https://fs.unm.edu/a/paradoxism.htm ].

He introduced the 'paradoxist distich', 'tautologic distich', and 'dualistic distich’,
'paradoxist  quatrain' etc. inspired from the mathematical logic
[ https://fs.unm.edu/a/literature.htm ].

Literary experiments he realized in his dramas: Country of the Animals, where
there is no dialogue!, and An Upside-Down World, where the scenes are permuted
to give birth to one billion of billions of distinct dramas!
[ https://fs.unm.edu/a/theatre.htm ].

He stated:

"Paradoxism started as an anti-totalitarian protest against a closed society, where
the whole culture was manipulated by a small group. Only their ideas and
publications counted. We couldn't publish almost anything.

Then, I said: Let's do literature... without doing literature! Let's write... without
actually writing anything. How? Simply: literature-object! "The flight of a bird', for
example, represents a "natural poem", that is not necessary to write down, being
more palpable and perceptible in any language that some signs laid on the paper,
which, in fact, represent an "artificial poem": deformed, resulted from a
translation by the observant of the observed, and by translation one falsifies.
Therefore, a mute protest we did!

Later, I based it on contradictions. Why? Because we lived in that society a double
life: an official one - propagated by the political system, and another one real. In
mass-media it was promulgated that 'our life is wonderful', but in reality 'our life
was miserable'. The paradox flourishing! And then we took the creation in

derision, in inverse sense, in a syncretism way. Thus the paradoxism was born.

About The Author



https://mathworld.wolfram.com/SmarandacheParadox.html
https://fs.unm.edu/a/paradoxism.htm
https://fs.unm.edu/a/literature.htm
https://fs.unm.edu/a/theatre.htm

INFINITESIMAL PUNCTURES, 3

About The Author

The folk jokes, at great fashion in Ceausescu's 'Epoch’, as an intellectual breathing,
were superb springs.

The "No" and "Anti" from my paradoxist manifestos had a creative character, not
at all nihilistic." Paradoxism, following the line of Dadaism, Lettrism, absurd
theater, is a kind of up-side down writings!

In 1992 he was invited speaker in Brazil (Universidad do Blumenau, etc.).

He did many poetical experiments within his avant-garde and published paradoxist
manifestos: "Le Sens du Non-Sens" ( https://fs.unm.edu/LeSensDuNonsens.pdf,

1983), "Anti-chambres / Antipoesies / Bizarreries"
( https://fs.unm.edu/Antichambres.pdf, 1984, 1989), "NonPoems"
(https://fs.unm.edu/NonPoems.pdf, 1990), changing the French and
respectively  English  linguistics clich s.  While "Paradoxist Distiches"

(‘https://fs.unm.edu/ParadoxistDistiches.pdf, 1998) introduces new species of

poetry with fixed form.

Eventually he edited fourteen International Anthologies on Paradoxism (2000-
2004) with texts from about 350 writers from around the world in many
languages.

"MetaHistory" (1993) is a theatrical trilogy against the totalitarianism again, with
dramas that experiment towards a total theater: "Formation of the New Man",
"An Upside - Down World", "The Country of the Animals". The last drama, that
pioneers no dialogue on the stage, was awarded at the International Theatrical
Festival of Casablanca (1995).

He translated them into English as "A Trilogy in pARadOXisM: avant-garde
political dramas"; and they were published by ZayuPress (2004).

"Trickster's Famous Deeds" ( https://fs.unm.edu/Trickster.htm, 1994, auto-
translated into English 2000), theatrical trilogy for children, mixes the Romanian

folk tradition with modern and SF situations.

His first novel is called "NonNovel" ( https://fs.unm.edu/NonNovel.pdf, 1993)

and satirizes the dictatorship in a gloomy way, by various styles and artifice within

one same style.

"Faulty Writings" (1997) is a collection of short stories and prose within
paradoxism, bringing hybrid elements from rebus and science into literature.

The world largest collection (over 150,000) of folkloric jokes (in Romanian
language) https://fs.unm.edu/a/bancuri.htm.

His experimental albums "Outer-Art" (Vol. I, 2000 & Vol. II: The Worst Possible
Art in the World!, 2003) comprises over-paintings, non-paintings, anti-drawings,

super-photos, foreseen with a manifesto: "Ultra-Modernism?" and "Anti-
manifesto” [ https://fs.unm.edu/a/oUTER-aRT htm ].
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Art was for Dr. Smarandache a hobby. He did:

- graphic arts for his published volumes of verse: "Anti-chambres/ Anti-poesies/
Bizarreries" (mechanical drawings), "NonPoems" (paradoxist drawings), "Dark
Snow" & "Circles of light" (covers);

- paradoxist collages for the "Anthology of the Paradoxist Literary Movement", by
J. -M. Levenard, I. Rotaru, A. Skemer;

- covers and illustrations of books, published by "Dorul" Publ. Hse., Aalborg,
Denmark;

- illustrations in the journal: "Dorul" (Aalborg, Denmark).

Many of his art works are held in "The Florentin Smarandache Papers" Special
Collections at the Arizona State University, Tempe, and Texas State University,
Austin (USA), also in the National Archives of Valcea and Romanian Literary
Museum (Romania), and in the Musee de Bergerac (France).

Twelve books were published that analyze his literary creation, among them:
"Paradoxism's Aesthetics” by Titu Popescu (1995), and "Paradoxism and
Postmodernism" by Ion Soare (2000).

He was nominated by the Academia DacoRomana from Bucharest for the 2011
Nobel Prize in Literature for his 75 published literary books.

Hundreds of articles, books, and reviews have been written about his activity
around the world. The books can be downloaded from this

Digital Library of Science: https://fs.unm.edu/Sciencel ibrary.htm

and from the Digital Library of Arts and Letters:
https://fs.unm.edu/LiteratureLibrary.htm.

Literary and Scientific videos: https://fs. unm.edu/V/Videos.htm.

As a Globe Trekker he visited 61 countries
[ https://fs.unm.edu/TravelMemories.htm | that he wrote about in his

memories. In 2015 he went to an expedition in Antarctica and in 2018 to the Polar
Circle (Greenland) [see his Photo Gallery at:
https: //fs. unm.edu/photo/GlobeTrekker.html ].

International Conferences:

First International Conference on Smarandache Type Notions in Number Theory,
August 21-24, 1997, organized by Dr. C. Dumitrescu & Dr. V. Seleacu,
University of Craiova, Romania.

International Conference on Smarandache Geometries, May 3-5 2003, organized
by Dr. M. Khoshnevisan, Griffith University, Gold Coast Campus, Queensland,
Australia.

About The Author
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International Conference on Smarandache Algebraic Structures, December 17-19,
2004, organized by Prof. M. Mary John, Mathematics Department Chair, Loyola
College, Madras, Chennai - 600 034 Tamil Nadu, India.

He has published hundreds of books in: English, Romanian, French, Spanish, and
many were translated to 12 other languages, such as: Chinese, Arabic, Russian,
Italian, Latin, German, Greek, Albanian, Turkish, Serbo-Croatian, Esperanto, and
Portuguese.

[Presentation by Prqf. Dr. Mihaly Bencze, Octogon Math Magazine]

Google Scholar

http://scholar.google.com/ citations?user=tmrQsSwAAAA &hl=en
ResearchGate

https://www.researchgate.net/profile/Florentin Smarandache

Academia.edu

https: //unm.academia.edu/FlorentinSmarandache

LinkedIn

https://www linkedin.com/pub/florentin-smarandache/6b/a20/1
Facebook

https://www.facebook.com/florentin.smarandache. 1

ORCID

https: //orcid.org/0000-0002-5560-5926

Scopus

https: //www.scopus.com/authid/detail .uri?authorld=650623026 5
IGI-Global, USA

https: //www.igi-global.com/affiliate/florentin-smarandache /277065
EBSCO

https: //openurl.ebsco.com/c/t4a2lo/results?sid=ebsco:ocu:record&bquery=AU+Smar

andache,%?20Florentin&link origin==&searchDescription=Smarandache,%?20Florentin
Loop

https: //loop.frontiersin.org/people/606403 /overview

Publons

https: //publons.com/researcher/ 1283728 /florentin-smarandache/
Web of Science Researcher ID

https: //publons.com/researcher/K-3160-2013/

PhillPapers

https: //philpeople.org/profiles/florentin-smarandache/

SSRN (Social Science Research Network)

https: //ssrn.com/author=1192898

Ad-Astra (Asociatia Cercetatorilor Romani, Bucharest, Romania)

https://ad-astra.ro/author/smarand/
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Mendeley

https:/ /Www.mende]ev.C()m/search/?pggc: 1&querv=Florentin%20Smarandache&sortB

y=relevance
Kudos

https: / /growkudos.com/profile/florentin _smarandache

Library of Congress, Washington DC, USA
http://id.loc.gov/authorities/names/n85821137.html

Library of Australia

https: / /librariesaustralia.nla.gov.au/search/display?dbid=auth&id=36013271

WorldCat Identities

https: //www.worldcat.org/identities/lccn-n85821137/

Sciprofile at MDPI, Switzerland

https: //sciprofiles.com/profile/UniversityofNewMexico

https: //sciprofiles.com/profile/ 226990

Deutschen Nationalbibliothek, Germany
https://portal.dnb.de/opac.htm?method=simpleSecarch&cqlMode=true&query=nid%3D
11933531X

Universitit Trier, Germany

https: //dblp.uni-trier.de/pid/23 /684 .html?q=Florentin%?20Smarandache

HAL Archives, France

https:/ /hal.archives-ouvertes.fr/search/index/q/*/authldHal s/florentin-smarandache
Gutenberg Project

http://self.gutenberg.org/ Authors/FlorentinSmarandache

http:/ /preprints.readingroo.ms/Smarandache/

CNKI Scholar (China National Knowledge Infrastructure, Beijing, P. R. China)
https://scholar.oversea.cnki.net/home/search?sw=1&sw-input=Smarandache

Chinese Encyclopedia (Beijing, P.R.China)

https:/ /baike.so.com/search/?q=Smarandache

LinkedIn

https://www linkedin.com/in/florentin-smarandache-001a206b/

Twitter (X):

https://twitter.com/fsmarandache/

TikTok

https:/ /www.tiktok.com/(@f smarandache/

YouTube

https://www.youtube.com/ (@FlorentinSmarandache
https://digitalrepository.unm.edu/do/search/?q=author Iname%3A%?22Smarandache%
22%?20author fname%3A%?22Florentin%22&start=0&context=8211305&sort=date des
c&facet=

Fundatia Culturala Ideea Europeana / Editura Ideea Europeana

https: //www.ebookuri.ro/autor/florentin-smarandache/

PubMed — National Library of Medicine
https://pubmed.ncbi.nlm.nih.gov/?term=Smarandache+F&cauthor id=30627801
Europe PMC

http://curopepmec. org/search?query=Smarandache%20F
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The Infinitesimal Punctures Series

The Infinitesimal Punctures series develops a geometric framework in which singularities
and point-like sources are replaced by measure-zero defects carrying distributional
structure. Instead of inserting matter into spacetime as external entities, physical
attributes are interpreted as intrinsic features of geometry. The series progresses from
foundational definitions, through dynamical formulations, to a unified structural and

meta-geometric formalism.

1. Infinitesimally Punctured Geometry

This volume establishes the mathematical foundations of infinitesimally
punctured manifolds. It introduces weak—strong geometric regimes,
distributional curvature, integrability criteria, and operator theory on
punctured domains. Singularities are reinterpreted as finite geometric
structures, and explicit low-dimensional models demonstrate the analytic and

spectral consequences of punctures.

2. Infinitesimally Punctured Physics

The second volume develops the dynamical laws governing punctured
spacetime. A hybrid variational principle leads to a master field equation in
which smooth curvature, defect-supported curvature, and an indeterminate
transition sector enter on equal footing. Mass, charge, and quantum behavior
acquire geometric interpretations, and applications include regularised black
holes, modified cosmology, and geometric views of dark matter and dark

cncrgy .

3. Infinitesimally Punctured Structures

The final volume formulates a unified Smarandache—Neutrosophic structural
framework for multi-regime geometry. It develops S-MultiSpace and S-
MultiStructure geometry, hybrid connections, generalized curvature, and
variational principles for topological matter. The volume provides a meta-

geometric language in which multiple geometric regimes coexist within a

single coherent structure.
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For more than a century, singularities and ultraviolet
divergences have stood at the frontiers of modern
theoretical physics, marking points where our most

successful theories cease to be mathematically well defined.

Infinitesimal Punctures proposes a structural shift in
perspective: instead of inserting point-like sources into
smooth manifolds, matter and physical attributes are
interpreted as intrinsic geometric defects—measure-zero
punctures—within spacetime itself. In this framework,
curvature, charge, and quantum behavior arise not as
external additions but as distributionally supported features

of geometry.

The series develops this idea systematically, moving from
foundational geometry, through dynamical physical laws,
to a unified S-MultiSpace and S-MultiStructure structural

formalism.

The Infinitesimally Punctured Wave (IPW), Infinitesimally
Punctured Surface (IPSu), Infinitesimally Punctured Space
(IPSp), Infinitesimally Punctured Manifold (IPM), and in
general Infinitesimally Punctured Quantum Physics (IPQP)
were introduced and developed by Florentin Smarandache
in 2019 and respectively in 2025-2026.

The ‘infinitesimal distance’ (which is virtual and
theoretical) was later extended by the author to a ‘very tiny
real distance’ (which is practical), allowing a wave to be

‘broken’ in a real sense at any point.

This volume elevates the framework to a unified structural
and meta-geometric level. Drawing on Smarandache multi-
space concepts and Neutrosophic logic, it develops a
rigorous theory of S-MultiSpaces and S-MultiStructures in
which multiple geometric regimes coexist within a single

manifold.

This volume situates infinitesimally punctured geometry
within a broader mathematical landscape that includes
topology, holonomy, generalized algebras, and spectral
reconstruction of geometry. It provides a unified structural
foundation  for matter, fields, and  spacetime,
demonstrating  how the structural triad underlying
punctured manifolds leads to a coherent, logically

consistent framework for matter, fields, and spacetime.




