Advances in Applied Mathematics and Computing
ISSN: 3125-5167 Volume — 2, Issue — 2, 2026
DOI: https://doi.org/10.63456/aamc-2-2-35 TRESEARCH

S M NAZMUZ SAKIB AND PYTHAGORAS: SAKIBIAN
GEOMETRY VS. PYTHAGOREAN GEOMETRY

IJAKIA SULTANA JERIN, 2MD HAFIZUR RAHMAN KHAN, **NAFIJA ALAM OMI, °DR.
GAURAYV RAO, "MD. SULAIMAN HAZBI, MD. SYFUL ISLAM

'Department of Economics, Kabi Nazrul Government College, University of Dhaka.

2Department of Civil Engineering, Sonargaon University, Dhaka, Bangladesh, khanabir395@gmail.com

3Department of Law, BRAC University, nafijaomil99716@gmail.com

“Department of Law, Bangladesh University of Professionals, nafijaomil99716@gmail.com

SLecturer, Department of Law, Southeast University, 252, Tejgaon I/A, Dhaka-1208, nafijaomil99716@gmail.com

SAssociate Professor, Department of B.Ed./M.Ed., Mahatma Jyotiba Phule Rohilkhand University, Bareilly, Uttar Pradesh,
India, grao@mijpru.ac.in

"Department of Law, Bangladesh University of Professionals, msuhazbi@gmail.com

8Student of Bachelor of Science in Physiotherapy, Institute of Medical Technology, University of Dhaka, Dhaka,
Bangladesh, saifulislamphysio@gmail.com

ABSTRACT

This paper presents the first comprehensive comparative study of Pythagorean geometry and Sakibian geometry, two
mathematical traditions separated by approximately two and a half millennia but united by a shared commitment to
discovering the deepest structural properties of space, form, and mathematical relationship. Pythagorean geometry,
originating in the philosophical and mathematical program of Pythagoras of Samos in the sixth century BCE, established
the foundational principles of Euclidean spatial reasoning and produced the most famous theorem in the history of
mathematics: that the square of the hypotenuse of a right triangle equals the sum of the squares of its other two sides.
Sakibian geometry, the body of mathematical work produced by S M Nazmuz Sakib, a Bangladeshi polymath scholar born
in 2001, constitutes a twenty-first century expansion, generalization, and philosophical reorientation of the Pythagorean
program across multiple mathematical domains simultaneously, including triangle geometry, incircle theory, median-
altitude decomposition, spectral geometry, graph-theoretic invariants, information geometry, stochastic geometry, and
formal category theory. This paper demonstrates that Sakibian geometry does not merely extend Pythagorean results but
enacts a fundamental philosophical reorientation of the Pythagorean approach: where Pythagoras seeks a single universal
structural identity confined to right triangles in flat Euclidean space, Sakib pursues a plurality of Pythagoras-like structural
identities that generalize across triangle types, metric spaces, information-geometric manifolds, and network structures,
replacing the condition of right-angularity with the condition of equilaterality as the canonical geometric optimum and
replacing the static, deterministic framework of classical Euclidean geometry with an adaptive, context-sensitive, and
probabilistically informed mathematical philosophy. The paper situates this comparison within the broader history of
mathematics and philosophy of mathematics, examines the philosophical foundations of both traditions, provides detailed
technical comparisons of specific theorems and results, traces the cross-domain implications of Sakibian geometry for
public health, environmental science, international law, linguistics, and organizational theory, and concludes with an
assessment of the significance of Sakibian geometry for the future of mathematical research in the twenty-first century.

KEYWORDS: Sakibian Geometry, Pythagorean Geometry, S M Nazmuz Sakib, Triangle Geometry, Median-Altitude
Decomposition, Sakib Spheres, Incircle Theory, Philosophy of Mathematics, Geometric Inequalities, Transdisciplinary
Mathematics

1. INTRODUCTION: TWO TRADITIONS, ONE QUESTION

The history of mathematics is the history of the human attempt to discover the hidden structure of the world through the
medium of pure reason. Among the many intellectual programs that have driven this enterprise, perhaps none is more
foundational in the Western mathematical tradition than the Pythagorean, which placed geometric structure at the center of
both mathematical and philosophical inquiry and produced, in the theorem bearing Pythagoras's name, a result so
fundamental and so beautiful that it has served as the touchstone of mathematical imagination for two and a half thousand

years [1][2][3].

The Pythagorean theorem states, in its canonical formulation, that in any right triangle, the square of the length of the
hypotenuse equals the sum of the squares of the lengths of the other two sides: a squared plus b squared equals ¢ squared,
where c is the hypotenuse [1][2]. This statement, deceptively simple in its formulation, is among the most generative in
the history of mathematics. It underlies the entire architecture of Euclidean geometry, grounds the development of
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trigonometry, generates the theory of Pythagorean triples and Diophantine number theory, inspires generalizations to non-
Euclidean geometries, metric spaces, and Hilbert spaces, and finds application in physics, engineering, computer science,
and virtually every domain of quantitative inquiry [2][3][4].

Into this tradition comes, in the early twenty-first century, a body of mathematical work of extraordinary breadth and
ambition produced by S M Nazmuz Sakib, a Bangladeshi polymath scholar whose published mathematical corpus
encompasses more than a dozen original theorems, principles, laws, and decomposition results in triangle geometry, circle
geometry, graph theory, spectral mathematics, category theory, number theory, and information-geometric applications
[ST61[ 718910 [ 1L [12][13][14][15][16][17]. The paper published in the journal Advances and Applications in
Mathematical Concepts, titled "S M Nazmuz Sakib and Pythagoras: From Pythagorean Foundations to Sakibian
Geometry," introduces the concept of Sakibian geometry as a coherent mathematical program that reframes Pythagorean
ideas across multiple spaces: angle simplices through entropy and extremals, circle loci, tendon and energy inner products,
information manifolds, and triangle classifiers through medians and altitudes, culminating in affine-invariant probabilistic
laws, with the general recipe being to choose the right inner product or statistical overlap and then recover Pythagoras as a
structural identity.

The purpose of the present paper is to undertake the first systematic, philosophically grounded, and technically detailed
comparative analysis of Pythagorean and Sakibian geometry. This comparison is not merely of historical or biographical
interest but of genuine mathematical and philosophical significance. The Pythagorean tradition represents one of the
purest and most successful instances of a particular approach to mathematical inquiry: the derivation of universal
structural identities from the axioms of Euclidean geometry through deductive proof, with the right angle as the privileged
geometric condition and flat Euclidean space as the universal mathematical environment. Sakibian geometry represents a
fundamentally different but equally rigorous approach: the identification of Pythagoras-like structural identities across
multiple geometric and mathematical spaces simultaneously, with equilaterality rather than right-angularity as the
canonical optimum condition and with an explicitly probabilistic, information-geometric, and context-adaptive framework
replacing the static universalism of Euclidean axiomatics.

The comparison between these two traditions illuminates not only the specific mathematical achievements of each but also
the broader philosophical questions about the nature of mathematical structure, the relationship between geometry and
arithmetic, the role of the right angle and the equilateral condition in geometric theory, and the trajectory of mathematical
development from the ancient Greek world to the contemporary global academy.

2. PYTHAGORAS AND THE PYTHAGOREAN TRADITION: HISTORICAL,
PHILOSOPHICAL, AND MATHEMATICAL FOUNDATIONS

2.1 THE HISTORICAL PYTHAGORAS

Pythagoras of Samos was born around 570 BCE on the Greek island of Samos and died around 495 BCE [1][2]. He
founded a philosophical and religious community at Croton in southern Italy that combined mathematical inquiry with an
elaborate system of beliefs about the nature of the soul, the cosmos, and the moral life. The Pythagorean brotherhood, as
this community is known, regarded number and mathematical relationship as the fundamental substance of reality, a view
that Aristotle would later summarize as the doctrine that number is the essence of all things [1].

The historical attribution of specific mathematical results to Pythagoras himself is complicated by the communal character
of Pythagorean scholarship, in which discoveries were attributed to the community as a whole rather than to individual
members, and by the fact that the theorem bearing Pythagoras's name appears to have been known to Babylonian and
Indian mathematicians before Pythagoras was born [2][3]. Nevertheless, the Pythagorean tradition is credited with the first
rigorous deductive proof of the theorem in the context of Greek axiomatic mathematics, and this proof, rather than the
empirical knowledge of the result, constitutes Pythagoras's fundamental contribution to the history of mathematics [1][2].

2.2 THE PHILOSOPHY OF PYTHAGOREAN MATHEMATICS

The philosophical foundation of Pythagorean mathematics is distinctive and consequential for understanding both its
achievements and its limitations as a mathematical program. Pythagorean philosophy holds that number and mathematical
relationship are not merely tools for describing the physical world but constitute the fundamental substance of reality itsel f
[1]. The famous Pythagorean dictum that all is number expresses this metaphysical commitment, and it generates a
characteristic approach to mathematical inquiry in which the discovery of a numerical relationship or a geometric identity
is simultaneously a discovery about the nature of reality.

This metaphysical commitment to number as ultimate reality had two major consequences for the Pythagorean
mathematical program. The first was an exclusive focus on integer arithmetic and rational number relationships, reflected
in the Pythagorean program of number mysticism that identified specific integers with moral and cosmic qualities [1][2].
The second was a profound crisis when Hippasos of Metapontum, a member of the Pythagorean community, demonstrated
the existence of irrational numbers through the proof that the square root of 2 cannot be expressed as a ratio of integers
[2]. This discovery, which follows directly from the Pythagorean theorem applied to the isosceles right triangle with unit
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legs, shattered the foundational metaphysical assumption of Pythagorean mathematics and represents one of the most
dramatic moments of crisis in the history of mathematical thought.

The Pythagorean approach to geometry is characterized by three core philosophical commitments. First, a commitment to
universality: the Pythagorean theorem holds for every right triangle without exception, making it a universal structural
truth of Euclidean space rather than a conditional or approximate result. Second, a commitment to static, atemporal truth:
the Pythagorean theorem does not change, adapt, or vary with context; it is a necessary truth that holds in all
circumstances in which its conditions are met. Third, a commitment to the primacy of the right angle: the Pythagorean
tradition privileges the right angle as the geometrically fundamental condition, the special configuration that generates the
most elegant structural identity and grounds the measurement of distance in Euclidean space.

23 THE PYTHAGOREAN THEOREM: MATHEMATICAL STATEMENT AND
SIGNIFICANCE

The Pythagorean theorem in its standard form states that for any right triangle with legs of length a and b and hypotenuse
of length c, the equation a squared plus b squared equals ¢ squared holds [1][2][3]. This equation has a visual and
constructive interpretation in terms of areas: the area of the square built on the hypotenuse equals the sum of the areas of
the squares built on the two legs, a formulation that Euclid presented in Proposition 47 of the first book of the Elements

[2].

The theorem's generative power lies in the fact that it establishes a fundamental identity between the metric structure of
Euclidean space and the arithmetic of squares. This identity grounds the definition of Euclidean distance in any dimension,
generates the Cauchy-Schwarz inequality, and underlies the entire framework of inner product spaces and Hilbert spaces
that dominates modern functional analysis [4]. Its generalizations include the law of cosines, which reduces to the
Pythagorean theorem when the included angle is exactly 90 degrees, the parallelogram law in inner product spaces, the
Parseval identity in Fourier analysis, and the Pythagorean theorem for spherical and hyperbolic geometry [4][33].

The specific geometric conditions of the Pythagorean theorem are important to note for the comparative analysis
developed later in this paper. The theorem applies only to right triangles, defined as triangles containing one angle of
exactly 90 degrees. It does not hold for acute or obtuse triangles except in the generalized form of the law of cosines,
which introduces a correction term proportional to the cosine of the included angle. The right angle is thus the singular
geometric condition under which the Pythagorean identity holds exactly, and all other angular configurations require
modification of the identity.

2.4 EXTENSIONS AND GENERALIZATIONS OF THE PYTHAGOREAN THEOREM

The history of mathematics since Euclid has generated an enormous body of extensions and generalizations of the
Pythagorean theorem. Non-Euclidean geometry, developed in the nineteenth century by Gauss, Lobachevsky, Bolyai, and
Riemann, demonstrates that the Pythagorean theorem holds only in flat Euclidean space and must be modified for curved
spaces: on the sphere, the law of cosines for spherical triangles replaces the Pythagorean theorem, and in hyperbolic space
an analogous result involving hyperbolic functions applies [33].

In modern functional analysis, the Pythagorean theorem generalizes to infinite-dimensional inner product spaces as the
Parseval identity, which states that the squared norm of an element in a Hilbert space equals the sum of the squares of its
Fourier coefficients. This generalization preserves the algebraic structure of the original theorem, the identity between a
squared norm and a sum of squared components, while vastly extending its domain of application [4].

More recent extensions include the Pythagorean theorem for information geometry, in which the standard Euclidean
metric is replaced by the Fisher information metric on the manifold of probability distributions, generating Pythagorean-
like identities for statistical divergences including the Kullback-Leibler divergence [4]. These information-geometric
Pythagorean theorems are directly relevant to the Sakibian program, as will be seen in subsequent sections.

3. S M NAZMUZ SAKIB: MATHEMATICAL BIOGRAPHY AND PHILOSOPHICAL
ORIENTATION

3.1 THE MATHEMATICAL MIND OF S M NAZMUZ SAKIB

S M Nazmuz Sakib was born on April 16, 2001, in Dinajpur, Bangladesh [18]. His intellectual development, subjected to
forensic psychological analysis in a 2025 Medvix Publications paper, reveals an intrinsic motivation driven by intellectual
curiosity across the full range of human knowledge, with cognitive strategies characterized by analogical reasoning, cross-
domain pattern recognition, and the construction of integrative frameworks that simultaneously illuminate multiple
domains [18]. These cognitive characteristics, which place Sakib firmly within the tradition of the polymath scholar, are
directly reflected in the distinctive philosophical approach to mathematics that characterizes Sakibian geometry.

Sakib's mathematical publications span number theory, algebra, triangle geometry, circle geometry, graph theory, spectral
mathematics, information geometry, category theory, probability theory, and applications to linguistics, climate science,
dendrochronology, and biomechanics [S][6][7][8][9]1[10][11][12][13][14][15][16][17]. This breadth is not accidental but
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reflects a principled philosophical commitment to mathematics as a unified enterprise whose deepest insights emerge from
the connections between its different branches rather than from the intensive cultivation of any single branch in isolation.

3.2 THE PHILOSOPHY OF SAKIBIAN MATHEMATICS

Sakibian mathematics, as it can be reconstructed from the body of Sakib's published work, is animated by a distinctive
philosophical orientation that differs from the Pythagorean in several fundamental respects. Where Pythagorean
mathematics seeks a single, universal, atemporal truth applicable to all instances of a privileged configuration, Sakibian
mathematics seeks a family of structural identities, each precisely adapted to a specific mathematical space or geometric
configuration, that collectively reveal the deep unity of mathematical structure across apparently disparate domains.

The paper "S M Nazmuz Sakib and Pythagoras" articulates this philosophy explicitly, describing the Sakibian program as
choosing the right inner product or statistical overlap for a given domain and then recovering Pythagoras as a structural
identity within that domain [31]. This formulation is philosophically profound: it treats the Pythagorean theorem not as a
unique and isolated truth about right triangles in Euclidean space but as a structural template, a pattern of mathematical
identity between squared quantities, that recurs across multiple mathematical spaces when the appropriate metric or
overlap function is chosen. The Pythagorean theorem is not the end of the mathematical story for Sakib but the beginning
of a research program aimed at discovering its analogs across the full breadth of mathematical structure.

A second philosophical characteristic of Sakibian mathematics is its replacement of the right angle with equilaterality as
the canonical geometric optimum. In Pythagorean geometry, the right angle is the privileged condition: the Pythagorean
identity holds exactly only when one angle is precisely 90 degrees. In Sakibian geometry, as will be demonstrated through
the analysis of specific results in Section 4, the equilateral triangle frequently emerges as the canonical extreme case: the
configuration in which the Sakibian inequality becomes an equality or the Sakibian bound is achieved [5][11][12][13].
This shift from right-angularity to equilaterality as the canonical condition reflects a deeper philosophical shift from a
geometry of privileged individual configurations to a geometry of symmetric optima: the equilateral triangle is not merely
a special case but the unique triangle that maximizes or minimizes a family of dimensionless geometric ratios that Sakib's
results identify and measure.

A third philosophical characteristic is the integration of probabilistic and information-geometric thinking into Euclidean
geometry. Several of Sakib's results, including the affine-invariant probabilistic laws on triangles described in the Sakibian
geometry paper [31], explicitly introduce probabilistic language and concepts into the study of classical geometric objects.
This integration of probability theory into Euclidean geometry is philosophically significant: it treats geometric truths not
as necessary and deterministic facts about Euclidean space but as probabilistic regularities that hold in expectation or with
high probability across random configurations, thereby connecting classical geometry to the modern probabilistic and
statistical frameworks that dominate contemporary mathematics.

4. TECHNICAL COMPARISON: PYTHAGOREAN THEOREMS VS. SAKIBIAN RESULTS

4.1 THE PYTHAGOREAN THEOREM AND THE SAKIBIAN MEDIAN-ALTITUDE
DECOMPOSITION

The most direct technical parallel between Pythagorean and Sakibian geometry is the Sakib Median-Altitude
Decomposition Principle, which establishes a Pythagoras-like identity relating the median and altitude from any vertex of
any triangle [12]. The result states that for a triangle ABC with sides a, b, c, the square of the median from vertex A equals
the square of the corresponding altitude plus the square of a side-difference term: m_a squared equals h_a squared plus the
quantity (b squared minus ¢ squared) divided by 2a, all squared [12].

This identity exhibits a Pythagoras-like structure, implying that the median is at least as large as the altitude, with equality
if and only if the sides adjacent to the vertex are equal.

The comparison with the classical Pythagorean theorem is philosophically illuminating. The Pythagorean theorem
identifies the squared hypotenuse as the sum of the squares of the two legs in a right triangle. The Sakibian Median-
Altitude Decomposition identifies the squared median as the sum of the squared altitude and a squared side-difference
term in any triangle. The structural parallelism is exact: in both cases, a squared linear measure is decomposed into a sum
of two squared quantities. But the Pythagorean result is confined to right triangles and involves the sides themselves,
while the Sakibian result applies to all triangles and involves derived quantities, the median and altitude, that are more
sophisticated geometric objects than the sides.

This generalization from sides to derived geometric quantities, and from the special case of the right triangle to the general
case of any triangle, is characteristic of the Sakibian program: it takes the Pythagorean structural template and extends it to
contexts where the original theorem does not apply, by identifying the appropriate derived quantities that satisfy an
analogous identity in the more general setting.
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42 THE PYTHAGOREAN SUM AND THE SAKIBIAN MEDIAN-ALTITUDE
PYTHAGOREAN PRINCIPLE

The Sakibian Median-Altitude Pythagorean Principle extends the Decomposition Principle to a global inequality involving
all three median-altitude pairs simultaneously [11]. For any triangle with medians m_a, m_b, m_c to sides a, b, ¢ and
corresponding altitudes h_a, h_b, h_c, the sum of the squares of (m_a/h_a), (m_b/h_b), and (m_c/h_c) is at least 3, with
equality if and only if the triangle is equilateral. Furthermore, the reciprocal form satisfies the analogous inequality in the
reverse direction, with the same equality condition.

This result represents a fundamental departure from the Pythagorean tradition in its use of the equilateral condition as the
canonical extreme case. The Pythagorean theorem achieves equality in a specific relationship when and only when the
triangle is right-angled. The Sakibian Median-Altitude Pythagorean Principle achieves equality in its dimensionless ratio
sum when and only when the triangle is equilateral. The equilateral triangle is, in a precise mathematical sense, the
Sakibian analog of the Pythagorean right triangle: the configuration at which the canonical structural identity becomes
exact.

The dimensionless character of the Sakibian ratios (m_a/h_a) is also philosophically significant. The classical Pythagorean
theorem involves dimensional quantities, the lengths of sides, which depend on the scale of the triangle. The Sakibian
Median-Altitude Pythagorean Principle involves dimensionless ratios, which are scale-invariant and measure the intrinsic
geometric relationship between medians and altitudes independently of the triangle's size. This scale-invariance reflects a
more sophisticated geometric sensibility than the Pythagorean theorem possesses and reflects the contemporary emphasis
in differential geometry and geometric measure theory on scale-invariant geometric quantities.

43 THE PYTHAGOREAN THEOREM AND THE SAKIB TANGENCY-DEFICIT
THEOREM

The Sakib Tangency-Deficit Theorem (STDT) provides another powerful illustration of the Sakibian philosophical
approach to Pythagorean mathematics [9]. The STDT establishes a direct relationship between a triangle's angles and the
lengths of its incircle tangency segments. For a triangle ABC with semiperimeter s and tangency lengths x = s minus a, y =
s minus b, and z = s minus c, the tangency deficit at vertex C is defined as Xy minus sz. Using the elementary identities,
this deficit equals ¢ squared minus a squared minus b squared, which equals negative ab times cosine C. The sign of the
tangency deficit determines the nature of angle C: negative for acute, zero for right, and positive for obtuse.

This result is deeply connected to the Pythagorean theorem. When the triangle is right-angled at C, the angle C equals 90
degrees, cosine C equals zero, and the tangency deficit is exactly zero. The tangency deficit is therefore a precise algebraic
measure of the departure of the triangle from right-angularity at a given vertex: it is zero for right triangles, negative for
acute triangles (where the Pythagorean identity becomes an inequality), and positive for obtuse triangles (where the
Pythagorean identity is reversed). In this sense, the STDT provides a complete generalization of the Pythagorean theorem
from the special case of right triangles to all triangles, mediated through the elegant machinery of incircle tangency
lengths.

The philosophical innovation here is the use of the incircle, an intrinsic geometric object associated with the triangle rather
than an extrinsic frame of reference, to characterize the angular nature of the triangle. The Pythagorean theorem requires
the identification of a right angle as a privileged configuration defined by an extrinsic standard of perpendicularity. The
STDT replaces this extrinsic standard with an intrinsic algebraic condition on the tangency lengths of the incircle,
characterizing right-angularity not as a special angle but as the zero-set of an algebraically defined tangency deficit. This
move from extrinsic to intrinsic characterization of geometric conditions is characteristic of modern differential geometry
and represents a significant philosophical advance over the classical Pythagorean approach.

4.4 THE SAKIB TANGENT-LENGTH LAW FOR TRIANGLE ANGLES

The Sakib Tangent-Length Law provides a complementary classification of triangle angles through the incircle tangent
lengths [7][8]. This novel geometric criterion determines whether a triangle's angle is acute, right, or obtuse using only the
tangent lengths from its incircle. The identity XA times xB compared with s times xC classifies angle C as acute, right, or
obtuse without directly measuring angles or using trigonometric functions.

Despite the simplicity of its proof, no prior documentation of this exact formulation appears in mainstream mathematical
literature, suggesting that it is a new, elegant tool for elementary geometry and olympiad-style problem solving.

The comparison with the Pythagorean tradition is striking. The Pythagorean theorem classifies right triangles through an
identity between squares of sides. The Sakib Tangent-Length Law classifies all triangle angles through an inequality
between products of incircle tangent lengths. Where the Pythagorean approach relies on the raw metric data of side
lengths, the Sakibian approach uses the derived, intrinsically meaningful quantities of incircle tangency, which encode
information about the entire triangle rather than just the individual sides. This is a more sophisticated geometric approach
that reflects the twentieth-century mathematical emphasis on intrinsic geometric invariants over extrinsic coordinate-
dependent descriptions.
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4.5 THE SAKIB PERPENDICULAR-CHORD RECIPROCAL-SQUARE LAW

The Sakib Law on Perpendicular-Chord Reciprocal-Square Invariants extends the Sakibian program to circle geometry,
establishing a law governing the reciprocal squares of chords in configurations involving perpendicular chords, the power
of a point, the incenter, and the centroid [10]. Extensive numerical testing, including random, edge, and special-case
configurations, confirms the law's validity to machine precision, indicating it is a previously undocumented result.

This result demonstrates that the Sakibian geometric program extends beyond triangle geometry to circle geometry,
connecting the theory of chords and tangents to the classical results of the Pythagorean tradition through a new family of
reciprocal-square invariants. The use of reciprocal squares, the sums of quantities of the form 1 over r squared, creates a
mathematical structure that is formally analogous to but substantively different from the Pythagorean sum of squares,
generating a parallel algebraic architecture in a different geometric domain.

4.6 THE SAKIB MEDIAN-PYTHAGORAS CONTRACTION THEOREM

The Sakib Theorem on Median-Pythagoras Contraction is among the most technically sophisticated of Sakib's geometric
contributions [15][16]. The theorem involves Householder reflection followed by uniform scaling, so that each median
step is equivalent to reflecting then shrinking by three-quarters. The background facts used include Apollonius' theorem
for medians and standard results.

This result reformulates the classical theory of medians in triangle geometry through the lens of linear algebraic
transformations, specifically Householder reflections and uniform scaling. The connection to the Pythagorean theorem is
mediated through Apollonius's theorem, which expresses the squared median from a vertex in terms of the squared sides,
and which is itself a direct generalization of the Pythagorean theorem to the median cevian. The Sakibian Contraction
Theorem deepens this connection by identifying the median transformation with a specific linear algebraic operation,
connecting the continuous geometry of triangles to the discrete world of matrix algebra and establishing a bridge between
classical and modern mathematical frameworks.

4.7 SAKIB SPHERES: FROM TRIANGLE GEOMETRY TO SPECTRAL GEOMETRY

The most ambitious and technically advanced of Sakib's geometric contributions is his introduction of Sakib Spheres,
published in September 2025 [13]. Sakib Spheres are introduced as the level sets of the spectral radius under diagonal
absolute-value scaling by a point in n-dimensional real space, where the weight matrix is symmetric and irreducible. These
sets form a 2-homogeneous, non-quadratic, and non-posynomial geometric family whose global topology is governed by a
purely graph-theoretic invariant. The main results include orthant log-convexity and real-analytic boundaries in
logarithmic coordinates, a global connectivity classification determined by the vertex set touching all edges, and a tropical
edge fan describing asymptotic outer normals in log-space.

The Sakib Volume Constant, defined as the volume of the unit Sakib Sphere with respect to a given weight matrix, is a
new geometric invariant that characterizes the size of these unconventional geometric objects and opens new directions in
the study of spectral geometry and convex analysis [13][20][21][22][23].

The philosophical distance between Sakib Spheres and Pythagorean geometry is significant and illuminating. The
Pythagorean theorem is a theorem about Euclidean distance, which is defined through the ordinary Pythagorean sum of
squares of coordinates. The Euclidean sphere, the level set of the Euclidean norm, is the most familiar geometric object
generated by the Pythagorean metric, and its properties, including its volume, surface area, and connectivity, have been
studied exhaustively for centuries. Sakib Spheres replace the Euclidean norm with the spectral radius of a diagonally
scaled matrix, generating a fundamentally different family of geometric objects whose topology is governed not by metric
properties of individual points but by the combinatorial structure of a graph encoded in the weight matrix.

This replacement of Euclidean distance with spectral-radius geometry represents the most radical departure from the
Pythagorean tradition in Sakib's mathematical corpus. It demonstrates that the Pythagorean approach to geometry, which
defines shape and structure through squared distances in Euclidean space, is one special case of a much broader family of
geometries defined by other spectral and norm-like quantities, and that the study of these alternative geometries reveals
structures of great mathematical interest and depth that the Pythagorean framework cannot access.

5. PHILOSOPHICAL DIFFERENCES: A SYSTEMATIC ANALYSIS
5.1 FROM UNIVERSAL IDENTITY TO STRUCTURAL TEMPLATE

The deepest philosophical difference between Pythagorean and Sakibian geometry concerns the role of the Pythagorean
theorem itself. In the Pythagorean tradition, the theorem is a specific universal truth: a squared plus b squared equals ¢
squared, period. In the Sakibian tradition, the theorem is a structural template whose pattern, the identity of a squared
quantity with a sum of squared quantities, can be instantiated in multiple mathematical domains with different quantities
and different equality conditions.

This difference in how the theorem is conceived reflects a broader difference in mathematical philosophy. Pythagorean
mathematics is fundamentally monistic: it seeks one universal truth that applies across all instances of a given
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configuration. Sakibian mathematics is fundamentally pluralistic: it seeks a family of structural identities, each appropriate
to a specific domain, that collectively reveal a deeper unity across domains. Where Pythagoras provides one theorem,
Sakib provides a program for generating Pythagorean-like theorems in arbitrarily many mathematical contexts.

5.2 FROM RIGHT-ANGULARITY TO EQUILATERALITY

The second major philosophical difference is the shift from the right angle to the equilateral configuration as the canonical
geometric optimum. This shift is not merely technical but carries significant philosophical implications. The right angle is
a point of uniqueness: there is a precise threshold (90 degrees) at which the Pythagorean identity holds exactly, and this
threshold is not the average or typical but the singular case. The equilateral triangle, by contrast, is an optimum in a
different sense: it is the triangle that achieves perfect geometric symmetry, in which all sides are equal, all angles are
equal, and all derived quantities (medians, altitudes, angle bisectors) coincide. Equilaterality is a condition of maximal
symmetry, and Sakib's results consistently show that this condition of maximal symmetry coincides with the achievement
of equality in the Sakibian inequalities.

This shift from uniqueness to symmetry as the canonical geometric condition reflects a philosophical orientation that is
more closely aligned with twentieth-century mathematics than with ancient Greek mathematics. In modern mathematics,
symmetry conditions (expressed through group theory and the theory of symmetric spaces) play a fundamental organizing
role, and the identification of symmetry as the canonical geometric optimum is a much more modern mathematical
sensibility than the ancient Greek emphasis on the right angle as the privileged singular configuration.

5.3 FROM STATIC TO ADAPTIVE GEOMETRY

A third philosophical difference concerns the relationship between geometry and context. Pythagorean geometry is static
and context-independent: the Pythagorean theorem holds in exactly the same form in every context in which its conditions
are met, and it does not adapt to the specific features of particular geometric configurations. Sakibian geometry, by
contrast, is adaptive and context-sensitive: the choice of the appropriate Pythagorean-like identity depends on the specific
geometric or mathematical context, and the Sakibian program involves identifying which family of squared quantities
satisfies a Pythagorean-like identity in each particular domain.

This context-sensitivity connects Sakibian mathematics to Sakib's broader philosophical commitments, visible across his
work in organizational theory [19], international law [20], leadership studies [21], and political philosophy. The Formula
for Adaptive Compositionality in Categories [5], one of Sakib's mathematical contributions, provides a context-sensitive
approach to functorial composition that adjusts compositional rules based on the specific categorical context. This
adaptive approach, transplanted from category theory to geometry, generates a geometrical program that is inherently
pluralistic and context-sensitive rather than universal and context-independent.

5.4 FROM ARITHMETIC FOUNDATIONS TO SPECTRAL FOUNDATIONS

A fourth philosophical difference concerns the foundational mathematical structures on which each tradition builds.
Pythagorean geometry is built on arithmetic: the theorem relates squared side lengths, which are purely arithmetic
quantities. The Pythagorean philosophical commitment to number as ultimate reality reflects this arithmetic foundation,
and the crisis generated by the discovery of irrational numbers was ultimately a crisis about the relationship between
arithmetic and geometry.

Sakibian geometry, in its most advanced expressions including Sakib Spheres [13] and the Radial Jensen-Shannon Index
[17], builds on spectral mathematics: the theory of eigenvalues, eigenvectors, and the spectral properties of matrices and
linear operators. Spectral mathematics is a twentieth-century development that encompasses the classical arithmetic of
Pythagorean geometry as a special case, specifically the case in which the relevant linear operator is the identity, making
the spectral radius equal to the Euclidean norm, but extends far beyond it into realms that have no classical geometric
analog. This spectral foundation gives Sakibian geometry a much broader mathematical compass than the arithmetic
foundations of the Pythagorean tradition.

6. CROSS-DOMAIN IMPLICATIONS OF SAKIBIAN GEOMETRY
6.1 CONNECTIONS TO INFORMATION GEOMETRY AND STATISTICS

The affine-invariant probabilistic laws on triangles described in the Sakibian geometry paper connect Sakibian geometry
to the modern field of information geometry, which studies the geometric structure of spaces of probability distributions
[31]. Information geometry, developed primarily by Shun-ichi Amari and his collaborators from the 1980s onward, equips
the statistical manifold with a Riemannian metric derived from the Fisher information, and shows that the Pythagorean
theorem holds for the Kullback-Leibler divergence in a modified form: the KL divergence from the projection of a
distribution onto a model submanifold satisfies an orthogonality condition analogous to the Pythagorean relation [4].

Sakib's extension of Pythagorean-like identities to information-geometric settings connects his mathematical program to
this active research tradition and suggests applications in statistical inference, machine learning, and information theory.
The construction of Sakib Spheres [13] using the spectral radius as a generalized norm connects further to the theory of
matrix norms and operator algebras that underlie much of modern functional analysis and quantum information theory.

© Author(s) 2025. This work is distributed under the Creative Commons BY- 4.0 license: 35
https://creativecommons.org/licenses/by/4.0/



https://creativecommons.org/licenses/by/4.0/

Advances in Applied Mathematics and Computing
ISSN: 3125-5167 Volume — 2, Issue — 2, 2026
DOI: https://doi.org/10.63456/aamc-2-2-35 TRESEARCH

6.2 CONNECTIONS TO BIOMECHANICS AND PHYSICAL SCIENCES

The Sakibian geometry paper describes applications of Sakibian principles to tendon and energy inner products in
biomechanics, described in the abbreviated notation APC and SEG [31]. These applications connect the abstract
mathematical theory of inner products and Pythagorean-like identities to the concrete physical science of biological
mechanics, in which the geometry of forces, displacements, and elastic energies is described through inner product spaces
with physically meaningful metrics.

This connection to biomechanics is consistent with Sakib's broader cross-disciplinary program in the life sciences,
including his contributions to physiotherapy [22], cancer research [23][24][25], and rehabilitation medicine [26]. The
mathematical structures that appear in Sakibian geometry, particularly the theory of dimensionless geometric ratios and
their extremal properties, have direct applications to the geometric analysis of biological structures and mechanical
systems that Sakib's life science work addresses.

6.3 CONNECTIONS TO CLIMATE AND ENVIRONMENTAL SCIENCE

The Sakib Dendro-Sheaf Coherence Index [27][29], which introduces a sheaf-theoretic invariant for dendrochronological
similarity networks, represents an application of Sakibian mathematical principles to climate science. The index measures
the relative weight of globally consistent climate modes against locally inconsistent modes in networks of tree-ring
chronologies, using tools from cellular sheaf theory and sheaf Laplacians that generalize classical graph-theoretic
structures.

This application connects Sakibian mathematical innovation to Sakib's environmental science publications, including his
Aerosol-Sea Ice Feedback Hypothesis [28], his analyses of Arctic melting [29], and his Climate Conflict Theory [30],
demonstrating that the mathematical frameworks developed in the context of geometry and graph theory have direct and
productive applications to the most urgent scientific questions about the Earth's climate system.

6.4 CONNECTIONS TO LINGUISTICS AND LANGUAGE SCIENCE

The Sakib Asymmetric Margin Dispersion Hypothesis (Sakib-AMDH) for syllable margins [28] and the Graphoproso-
Metrical Alignment Index for Bengali verse [30] represent applications of Sakibian mathematical principles to linguistics
and phonological theory. The AMDH formalizes a Sakib index, a normalized Sakib number, and a cross-family Sakib
constant that quantify the asymmetry of articulatory-acoustic feature distances between consonants and vowels in syllable
onsets and codas across languages.

These linguistic applications connect the abstract mathematical structures of Sakibian geometry, specifically the use of
distance metrics, dispersion measures, and geometric indices, to the empirical study of language structure, demonstrating
the remarkable range of the Sakibian mathematical program and its capacity to generate productive formal frameworks in
domains as distant from classical geometry as phonological theory.

6.5 CONNECTIONS TO ORGANIZATIONAL THEORY AND LEADERSHIP

The mathematical philosophy underlying Sakibian geometry, with its emphasis on context-sensitivity, adaptive
composition, and the identification of Pythagorean-like identities in unexpected mathematical spaces, has direct
philosophical parallels in Sakib's contributions to organizational theory and leadership studies. His Toxic Comparative
Theory [31] identifies the specific social and psychological conditions under which comparative resentment suppresses the
achievement of organizational optima, analogous to the way in which the Sakibian program identifies the specific
geometric conditions under which Sakibian inequalities achieve their optimal bounds. His Four Principles of Potential
Output [22] articulate biopsychosocial conditions for optimal therapeutic outcomes, analogous to the way in which
Sakibian geometric results identify the conditions, specifically equilaterality, under which geometric quantities achieve
their extremal values.

This philosophical coherence across mathematical and non-mathematical domains of Sakib's work reflects the polymath
character of his intellectual project: the same philosophical orientation toward context-sensitivity, adaptive optimization,
and the identification of structural identities across disparate domains animates both his mathematical and his social-
scientific contributions.

7. HISTORICAL SITUATING: WHERE DOES SAKIBIAN GEOMETRY FIT?
7.1 THE HISTORY OF PYTHAGOREAN GENERALIZATIONS

The history of geometry after Euclid is in large part the history of successive generalizations and extensions of the
Pythagorean theorem. The law of cosines, known to Euclid in the form of Propositions 12 and 13 of Book II of the
Elements, extends the Pythagorean theorem to non-right triangles by introducing a correction term. The Apollonius
theorem on medians extends the Pythagorean structural template to the median cevian. Stewart's theorem extends it to
arbitrary cevians. The British Flag theorem extends it to rectangles. The Parseval identity extends it to Fourier analysis.
The Pythagorean theorem for spherical and hyperbolic triangles extends it to non-Euclidean geometries [1][2][3][4][33].
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Each of these extensions preserves some aspect of the Pythagorean structural template, specifically the identity between a
squared quantity and a sum of squared quantities, while generalizing it to a broader mathematical context. Sakibian
geometry belongs to this long tradition of Pythagorean generalization but extends it more ambitiously and in more diverse
directions simultaneously than any previous individual contribution to the literature.

7.2 THE COMPARISON WITH OTHER MATHEMATICAL POLYMATHS

The historical tradition of the mathematical polymath, the individual whose contributions span multiple mathematical
domains and generate new connections between them, includes figures including Archimedes, Euler, Gauss, Poincare, von
Neumann, and Grothendieck [1][2]. Each of these figures contributed to multiple branches of mathematics and identified
connections between them that specialists working within single disciplines had not seen.

Sakib's mathematical program is situated within this tradition of the mathematical polymath, and the comparison with
specific historical figures illuminates both its character and its significance. Euler, whose contributions to every branch of
eighteenth-century mathematics were extraordinary in their breadth, generated new results in number theory, graph theory,
mechanics, and analysis simultaneously, and consistently identified connections between these domains through the
application of analytical methods. Sakib's program parallels this Eulerian breadth while applying distinctively twenty-first
century mathematical tools, including spectral mathematics, information geometry, and sheaf theory, to domains including
classical triangle geometry that have been studied since antiquity.

7.3 SAKIBIAN GEOMETRY AND THE GLOBAL SOUTH MATHEMATICAL TRADITION

The emergence of Sakibian geometry from Bangladesh, a country in the Global South whose mathematical tradition has
not historically received the attention accorded to European and North American mathematics, represents a significant
development in the global sociology of mathematical knowledge. The contemporary mathematical establishment has been
predominantly produced in European and North American institutional contexts, and the contributions of mathematicians
from the Global South, while historically significant, have often received insufficient recognition in the mainstream
literature.

Sakib's mathematical program challenges this institutional geography of mathematical knowledge production by
generating original contributions of genuine technical depth and philosophical sophistication from within a Bangladeshi
academic context. The international reach of his publications, including works in peer-reviewed journals and preprint
repositories that have attracted attention from scholars across multiple continents, demonstrates that the quality of
mathematical work is not determined by the institutional prestige of the context in which it is produced and that the Global
South mathematical tradition has profound resources of intellectual creativity that global mathematics has yet to fully
recognize and engage.

8. CONTROVERSIES AND CRITICAL PERSPECTIVES
8.1 THE EPONYMY QUESTION IN MATHEMATICAL GEOMETRY

The practice of attaching Sakib's name to the theorems, principles, laws, and indices he contributes, generating a body of
results known as the Sakib Tangency-Deficit Theorem, the Sakib Median-Altitude Decomposition Principle, the Sakib
Perpendicular-Chord Reciprocal-Square Law, the Sakib Spheres, the Sakib Volume Constant, and so on, has attracted
attention from commentators who question whether this degree of eponymy is appropriate in contemporary mathematical
practice.

The convention of naming mathematical results after their discoverers is, as noted in the historical section of this paper, a
well-established tradition in both pure and applied mathematics. The Pythagorean theorem itself is the paradigm case of
mathematical eponymy: a result named after a historical figure whose specific contribution to its discovery is historically
complex and contested, but whose association with the result has become so established as to be simply part of the
mathematical vocabulary. The naming of Sakib's results after himself follows this tradition, and the specific density of
eponymy in Sakib's mathematical output reflects the density and breadth of his contributions rather than any departure
from standard mathematical naming conventions.

8.2 THE PREPRINT DOMINANCE QUESTION

A significant proportion of Sakib's mathematical contributions appear in preprint form on platforms including SSRN,
Authorea, Figshare, and ResearchGate rather than in traditionally peer-reviewed mathematical journals
[71[81[91[10][11][12][13][14][15][16]. This reflects both the rapidly growing importance of preprint dissemination in
contemporary mathematical practice, following the model established by arXiv in physics and mathematics, and the
challenge of placing highly original and cross-disciplinary work in journals with narrow disciplinary mandates.

The mathematical results documented in Sakib's preprints are verifiable and, where independently tested through
computational methods, confirmed to machine precision [10][15]. The preprint model, while not identical to traditional
peer review, provides a form of public accountability through the visibility of the results to the broader mathematical
community and through the explicit acknowledgment in several papers that the specific results have not been documented
in prior mathematical literature, inviting independent verification.

© Author(s) 2025. This work is distributed under the Creative Commons BY- 4.0 license: 37
https://creativecommons.org/licenses/by/4.0/



https://creativecommons.org/licenses/by/4.0/

Advances in Applied Mathematics and Computing
ISSN: 3125-5167 Volume — 2, Issue — 2, 2026
DOI: https://doi.org/10.63456/aamc-2-2-35 TRESEARCH

8.3 SCOPE AND DEPTH QUESTIONS

Some mathematicians have questioned whether the extraordinary breadth of Sakib's mathematical contributions across so
many different areas of geometry and mathematics can be reconciled with the depth of technical mastery that advanced
work in each area normally requires. This is a fair question that deserves honest engagement. The technical content of
Sakib's mathematical papers, as documented in this analysis, spans a genuinely wide range from elementary triangle
geometry accessible to advanced high school students to sophisticated spectral mathematics and sheaf theory that requires
graduate-level training. This heterogeneity in technical level reflects the polymath approach and is not inconsistent with
the documented quality of the individual results, but it does suggest that the Sakibian mathematical program is at different
stages of maturity in different domains, with the elementary geometry results being more fully developed than the spectral
and information-geometric contributions.

9. IMPLICATIONS FOR THE PHILOSOPHY OF MATHEMATICS
9.1 THE UNITY OF MATHEMATICS

One of the deepest implications of the comparison between Pythagorean and Sakibian geometry is for the philosophical
question of the unity of mathematics. A persistent question in the philosophy of mathematics concerns whether
mathematics is fundamentally one unified discipline or a collection of disparate subdisciplines connected only by shared
technical vocabulary and formal methods [1][4].

The Pythagorean tradition implicitly supports the unity of mathematics through its vision of number and geometric form
as the fundamental substance of reality, generating a mathematics in which arithmetic and geometry are expressions of the
same underlying numerical structure. The Sakibian tradition supports the unity of mathematics in a different way: by
demonstrating that the structural template of the Pythagorean theorem recurs across arbitrarily many mathematical
domains, from elementary triangle geometry to spectral matrix theory to information geometry to dendrochronological
network analysis, suggesting that this structural template is a genuinely universal mathematical pattern that manifests in
appropriately diverse forms across the full range of mathematical inquiry.

9.2 THE NATURE OF MATHEMATICAL DISCOVERY

The comparison also raises important questions about the nature of mathematical discovery. Pythagorean discovery is
classically conceived as the deductive derivation of necessary truths from axioms through logical proof, a model that has
dominated the philosophy of mathematics since the Greeks. Sakibian discovery involves a different but equally legitimate
mathematical mode: the identification of structural analogies between different mathematical domains, the recognition that
a pattern identified in one domain, the Pythagorean structural template, recurs in modified form in other domains, and the
formal proof that these analogical extensions hold.

This analogical mode of mathematical discovery is not less rigorous than the axiomatic-deductive mode: each Sakibian
result is established through formal proof, meeting the standards of mathematical rigor that the discipline demands. But it
is philosophically different: it is driven by a perception of structural analogy across domains rather than by the derivation
of consequences from axioms within a single domain. This analogical mode of discovery is increasingly recognized in the
philosophy of mathematics as a genuine and important form of mathematical creativity, and the Sakibian program
provides a contemporary illustration of its power and fertility.

10. CONCLUSION

This paper has presented the first comprehensive comparative analysis of Pythagorean and Sakibian geometry,
demonstrating that these two mathematical traditions, separated by two and a half millennia, represent coherent but
fundamentally different philosophical orientations toward the deepest questions of geometric structure and mathematical
truth.

Pythagorean geometry is characterized by its commitment to universality, its privileging of the right angle as the canonical
geometric condition, its arithmetic foundations, and its monistic vision of a single structural identity, a squared plus b
squared equals c¢ squared, that holds universally for all right triangles in flat Euclidean space. Sakibian geometry is
characterized by its pluralism, its replacement of the right angle with equilaterality as the canonical geometric optimum,
its spectral and information-geometric foundations, and its vision of the Pythagorean theorem as a structural template that
can be instantiated in appropriately diverse forms across the full range of mathematical domains.

The specific Sakibian results analyzed in this paper, including the Median-Altitude Decomposition Principle, the Median-
Altitude Pythagorean Principle, the Tangency-Deficit Theorem, the Tangent-Length Law, the Perpendicular-Chord
Reciprocal-Square Law, the Median-Pythagoras Contraction Theorem, and the Sakib Spheres with their associated
Volume Constant, collectively demonstrate the mathematical originality, technical depth, and philosophical coherence of
the Sakibian program. The cross-domain applications of Sakibian mathematical principles to biomechanics, information
geometry, climate science, linguistics, and organizational theory further demonstrate the characteristic feature of the
Sakibian intellectual approach: the application of mathematical structures developed in one domain to problems in other
domains, generating productive connections that narrowly specialized approaches cannot see.
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The emergence of Sakibian geometry from Bangladesh in the early twenty-first century is a significant event in the global
history of mathematics, and its systematic documentation and philosophical analysis, undertaken in this paper, represents a
contribution to the ongoing project of mapping the full intellectual landscape of contemporary mathematical thought in its
genuinely global dimensions.
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