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Abstract

The Periodic Table of Mathematical Structures (PTMS) aims to systematically organize and classify mathematical
structures by their levels of complexity and abstractness. Inspired by the periodic table of elements, this project seeks
to create an ever-expanding framework that serves as an educational and research tool, highlighting the relationships
and hierarchies among mathematical concepts.
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. phenomena in structures using
and their homotopy theory for theory
. stable . i homotopy
properties groups of algebraic considering
spheres homotopy varieties roup actions theory
P theory group
Algebraic ectral .
& Sp Higher .
Topology: Homology Sequences: Fiber Bundles:
Cohomology Homotopy
Study of Theory: Study Tools for Study of
. Theory: Study . Groups: Study .
60 topological of homology computing . bundles with
. of cohomology of higher
spaces with and cohomology . homology and fibers over a
. . theories homotopy
algebraic theories cohomology base space
groups
methods groups




Stochastic

Probability . Markov Chains: Brownian
Processes: Martingales: . Measure
Theory: Study Study of Motion: Study
Study of Study of . . Theory: Study
61 of random . Markov chains of Brownian
. processes that martingales and . . . of measures anc
events and their . . and their motion and its . .
s evolve randomly | their properties . . their properties
probabilities . properties properties
over time
Finsler
Riemannian . . Geometry: .
Lorentzian Symplectic . Complex Algebraic
Geometry: Generalizes
Geometry: Geometry: . . Geometry: Geometry:
Study of Riemannian
Study of Study of Study of Study of
62 smooth . . . . geometry by .
. . manifolds with manifolds with . complex solutions to
manifolds with . . relaxing the . .
. . Lorentzian a symplectic . manifolds and polynomial
Riemannian metrics structure requirement for their properties equations
metrics the metric to be prop 4
quadratic
Topological Topological Fiber Bundles: Principal Sheaf Theory: Homotopy
Vector Spaces: Study of Study of Theory: Study
Groups: Study . Bundles: Study .
63 . Study of vector bundles with . sheaves and of homotopies
of groups with a . of bundles with . .
topolo spaces with a fibers over a a oTotD action their and their
pology topology base space group applications properties
Noncommutative | Noncommutative . .
. Noncommutative | Noncommutative Quantum
Geometry: Algebraic o
Studv of Geometry: Topology: Probability: Groups:
v o 1y Study of Generalizes Algebraic Hopf Algebras:
geometric Generalizes . . . .
64 . topological probability structures Bialgebra with
structures algebraic . . . .
.. . structures in a theory using underlying an antipode
arising from geometry using
noncommuta- noncommuta- quantum
noncommuta- noncommuta- . . .
. . . tive context tive algebras symmetries
tive algebras tive rings
Ergodic Theory: - tatistical tochastic
& Y Probability . 5 . 5
Study of Measure Theory: Stud Dynamical Mechanics: Processes:
65 dynamical Theory: Study of r;’ﬁ dom Y Systems: Study Study of large Study of
systems with an | of measures and events and their of systems that systems by processes that
invariant their properties e evolve over time statistical evolve randoml;
probabilities .
measure methods over time
. . Large Descriptive Set For@ng. Inner Models: Inﬁ.mtary.
Axiomatic Set . Technique to Combinatorics:
Cardinals: Theory: Study Study of models
Theory: Study . prove Study of
66 Study of large of sets in . of set theory . .
of sets based on . . consistency and . combinatorial
. cardinal descriptive . inside other .
axioms independence properties of
numbers terms models o
results infinite sets
O-Minimal Stabilit NIP Theories:
Model Theory: Structures: Theorv: S t}; q Study of Categoricity: Definability:
Study of models Study of v Y| theories without Study of Study of
67 . of stable .
of formal structures with . the categorical definable sets
. theories and . . .
theories a well-behaved . independence theories and functions
their models
definable set property




Automated

Proof Theory: Sequent Natt.lral Type Theory: Theorem Lambda
Study of the Deduction: A Study of types .
Calculus: A . . Proving: Study Calculus:
68 structure of . method for 1 programming . .
. logic system for L. . of algorithms Computation
mathematical . . 1 deriving logical languages and . . .
proving validity . . for proving with functions
proofs conclusions logic
theorems
Derived Noncommutative Tropical Homotopical Hicher
Algebraic Algebraic Logarithmic Geometry: Algebraic &
Category
Geometry: Geometry: Geometry: Study of Geometry:
. L Theory: Study
Study of Study of Study of log piecewise linear Study of .
69 . . . of categories
derived algebraic schemes and structures that algebraic with hiher
categories in geometry using their arise as limits of | geometry using dimensigonal
algebraic noncommuta- applications algebraic homotopical .
. . L morphisms
geometry tive rings varieties methods
Geometric Categomc@l Quantum Hecke Algebra Affine Lie Kac-Moody
. Representation Group . Algebra Algebra
Representation . Representation: . .
Theory: Study Theory: Study | Representation: Study of Representation: | Representation
70 i of Study of . Study of Study of
of . . representations . .
. representations representations representations representations
representations A of Hecke .
. in higher of quantum of affine Lie of Kac-Moody
using geometry . algebras
categories groups algebras algebras
Quantum
Quantum Quantum C%;alﬁ;lizl' CrQl{cin?;mh ) Information
Mechanics: Quantum Field | Gravity: Study puting: yptograpay: Theory: Study
o Study of Study of . .
71 Study of the Theory: Study | of gravity in the computation ervotoeraphic of information
behavior of of quantum context of usin puantum . };i)emgs urs)in theory in the
particles at the fields quantum § qua- Y & context of
. mechanical quantum
quantum level mechanics . quantum
phenomena mechanics .
mechanics
Algebraic
Graph Theory: Hypergraph Matroid Cor.nbinatorial Finite Combinatorics:
Study of graphs Theory: Study Theory: Study | Design Theory: Geometry: Study of
72 . of hypergraphs | of matroids and Study of Study of finite combinatorial
and their . . . . . .
. and their their combinatorial geometric structures using
properties . .. . .
properties applications designs structures algebraic
methods
ﬁiﬁng Modular Forms: L-Functions:
Class Field Iwasawa Complex Complex Diophantine
Theory: Study . .
of algebraic Theory: Study Theory: Study analytic functions Geometry:
73 of abelian of number fields | functions with associated with Study of
structures . . . . .
extensions of and Galois specific number fields Diophantine
related to . . .
algebraic number fields representations transformation and modular equations
numbers properties forms
Nonlinear Bifurcation
Dynamics: Chaos Theory: Theory: Study Fractal Soliton Theory: Dynamical
Study of . . Geometry: Study of
Study of chaotic of changes in . Systems: Study
74 systems Study of solitons and
systems and the structure of . of systems that
governed by . . . fractals and their .
. their properties dynamical . . . . evolve over tim
nonlinear their properties interactions
. systems
equations

10




. . . ional
Topological Persistent Mapper Sheaf Theory: Discrete Morse CO,?O pl:)tlitlo.na
Data Analysis: Homology: Algorithm: Study of Theory: Study g ti d go};

75 Study of the Study of Technique for sheaves and of discrete aloori th};ns for
shape of data homology over | topological data their analogs of tgo olosical
using topology varying scales analysis applications Morse theory pi)oblegms

. Statistical Quantum General String Th.e oLy
Mathematical . . . . Theoretical .
. Mechanics: Mechanics: Relativity: . Quantum Field
Physics: Study framework in
. Study of large Study of the Study of . . Theory: Study
76 of mathematical . e which particles
methods in systems by behavior of gravitation in are renlaced b of quantum
hvsics statistical particles at the the context of one. di;ensionZI fields
PRy methods quantum level relativity .
strings
Computational Geometric Mesh D\i/;)rl?;r(r)lls Triangulations:
Geometry: Modeling;: Generation: g tugd of. Convex Hulls: Study of the
77 Study of Study of the Study of VOI‘O};lOi Study of convex division of
algorithms for representation algorithms for dinerams and hulls and their geometric
geometric of geometric generating & their properties objects into
problems shapes meshes . simplices
applications
Hyperbolic Teichmiiller Geometric Low-
Geometric P CAT(0) Spaces: . Dimensional
Geometry: Theory: Study Invariant
Group Theory: Study of spaces Topology:
78 Studv of Study of ith of the Theory: Study Studv of
y of groups . wi . . . udy o
. . hyperbolic " Teichmiiller of group actions .
using geometric . non-positive . topological
spaces and their space of a on algebraic
methods . curvature oo spaces of low
properties surface varieties . .
dimension
Stable Chromatic Motivic Equivariant .
Homotopy Homotopical
Homotopy Homotopy Homotopy Homotopy
) ) Theory: Study . i Algebra: Study
Theory: Study Theory: Study . Theory: Theory: .
. of periodic of algebraic
79 of homotopies of stable . Homotopy Homotopy .

. phenomena in structures using
and their homotopy stable theory for theory homoto
properties groups of algebraic considering Py

spheres homotopy varieties group actions theory
P theory
Algebraic Spectral Hicher
Topology: Homology Sequences: & Fiber Bundles:
) Cohomology Homotopy
Study of Theory: Study Tools for Study of
. Theory: Study . Groups: Study .
80 topological of homology computing . bundles with
. of cohomology of higher
spaces with and cohomology . homology and fibers over a
. . theories homotopy
algebraic theories cohomology base space
groups
methods groups
Probability Stochastic . Markov Chains: Brownian
Processes: Martingales: . Measure
Theory: Study Study of Motion: Study
Study of Study of . . Theory: Study
81 of random . Markov chains of Brownian
. processes that | martingales and . . . of measures anc
events and their . . and their motion and its . .
s evolve randomly | their properties . . their properties
probabilities over time properties properties
Finsler
Riemannian . . Geometry: .
Lorentzian Symplectic . Complex Algebraic
Geometry: Generalizes
Geometry: Geometry: . . Geometry: Geometry:
Study of Riemannian
Study of Study of Study of Study of
82 smooth . . . . geometry by .
. . manifolds with manifolds with . complex solutions to
manifolds with . . relaxing the . .
. . Lorentzian a symplectic . manifolds and polynomial
Riemannian metrics structure requirement for their properties equations
metrics the metric to be prop 4
quadratic
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. Topological Fiber Bundles: - Sheaf Theory: Homotopy
Topological Principal
Vector Spaces: Study of Study of Theory: Study
Groups: Study . Bundles: Study .
83 . Study of vector bundles with . sheaves and of homotopies
of groups with a . of bundles with . .
topolo spaces with a fibers over a a oTotD action their and their
POOEY topology base space group applications properties
Noncommutative | Noncommutative . .
. Noncommutative | Noncommutative Quantum
Geometry: Algebraic o
Study of Geometrv: Topology: Probability: Groups:
Vo LY Study of Generalizes Algebraic Hopf Algebras:
geometric Generalizes . . . .
84 . topological probability structures Bialgebra with
structures algebraic . . . .
.. . structures in a theory using underlying an antipode
arising from geometry using
noncommuta- noncommuta- quantum
noncommuta- noncommuta- . . .
. . tive context tive algebras symmetries
tive algebras tive rings
Ergodic Theory: . Statistical Stochastic
& Y Probability . .
Study of Measure Theorv: Stud Dynamical Mechanics: Processes:
85 dynamical Theory: Study of r;};n dom Y Systems: Study Study of large Study of
systems with an | of measures and . of systems that systems by processes that
. . . . events and their . ..
invariant their properties e evolve over time statistical evolve randoml;
probabilities .
measure methods over time
. . Large Descriptive Set For(.zlng. Inner Models: Inﬁ.nltary'
Axiomatic Set . Technique to Combinatorics:
Cardinals: Theory: Study Study of models
Theory: Study . prove Study of
86 Study of large of sets in . of set theory . .
of sets based on . . consistency and . combinatorial
. cardinal descriptive . inside other .
axioms independence properties of
numbers terms models . .
results infinite sets
O-Minimal Stabilit NIP Theories:
Model Theory: Structures: Theorv: St}; q Study of Categoricity: Definability:
Study of models Study of A Y| theories without Study of Study of
87 . of stable .
of formal structures with . the categorical definable sets
. theories and . . .
theories a well-behaved . independence theories and functions
their models
definable set property
Proof Theory: Natural Type Theory: Automated
Sequent . Theorem Lambda
Study of the Deduction: A Study of types .
Calculus: A . . Proving: Study Calculus:
88 structure of . method for 1 programming . .
. logic system for g . of algorithms Computation
mathematical . . deriving logical languages and . . .
proving validity . . for proving with functions
proofs conclusions logic
theorems
Derived Trianeulated Derived
. Functors: Ext and Tor: . s Algebraic
Homological . Derived Categories:
Functors Derived . . Geometry:
Algebra: Study Categories: Categories
constructed to functors . . . Study of
89 of homology . Categories of equipped with a .
measure the measuring derived
and cohomology . . complexes of class of .
. failure of extensions and . e categories in
theories . objects distinguished .
another functor torsion . algebraic
triangles
to be exact geometry
Mathematical Set Theory: Model Theory: Proof Theory: Recursion Cons'tructlv.l st
. Study of the Theory: Study Logic: Logic
Logic: Study of Study of sets Study of models
90 . . structure of of computable based on
formal logical and their of formal . . .
svetems opertios theories mathematical functions and constructive
Y prop proofs Turing degrees mathematics
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Higher

Algebrai resentation T
gebraic Commutative Homological Representatio Category Category
Geometry: Theory: Study Theory: Study
Algebra: Study | Algebra: Study . . Theory: Study
Study of . of algebraic of mathematical .
91 ) of commutative of homology of categories
solutions to . . structures structures . .
. rings and their | and cohomology . with higher-
polynomial . . through their through . :
. ideals theories . . dimensional
equations representations categories .
morphisms
Riemannian Geometric
Differential Algebraic Symplectic Topology: Topology:
Geometry:
Geometry: Geometry: Studvy of Geometry: Study of Study of
92 Study of Study of smozth Study of topological manifolds and
geometry using solutions to . . manifolds with spaces and topological
. . . manifolds with . . .
differential polynomial Riemannian a symplectic continuous spaces with
calculus equations . structure functions geometric
metrics
methods
Combinatorics: Matroid Finite Enumerative
Study of Graph Theory: Design Theory: Combinatorics:
. Theory: Study Geometry:
counting, Study of graphs . Study of . Study of
93 . of matroids and . . Study of finite .
arrangement, and their . combinatorial . counting
. their . geometric . .
and properties . designs combinatorial
e . applications structures
combination structures
. mbolic omputational
. Computational Sy . . Comp
Numerical Geometry: Computation: Crvbtosraphy: Complexity Number
Analysis: Study Y Study of yptogtaphy Theory: Study Theory: Study
. Study of . Study of secure .
94 of algorithms . algorithms for . of the of algorithms
. algorithms for . . communication .
for numerical . manipulating . complexity of for number
. . geometric . techniques . .
approximation symbolic algorithms theoretic
problems .
expressions problems
. omplex . . . eometric
Real Analysis: Anaclj sisl'g Stud Functional Harmonic Nonlinear Anz(jl sis: Stud
Study of yEIs Y Analysis: Study | Analysis: Study | Analysis: Study YBISt :
of . . of geometry
95 real-valued of vector spaces | of functions and of nonlinear .
. complex-valued oy . . . . using
functions and . with infinite signals using equations and . .
functions and . . . . . . differential and
sequences dimensions Fourier series their solutions .
sequences integral calculu
Probability Stochastic . Markov Chains: Brownian
Processes: Martingales: . Measure
Theory: Study Study of Motion: Study
Study of Study of . . Theory: Study
96 of random . Markov chains of Brownian
. processes that martingales and . . . of measures anc
events and their . . and their motion and its . .
s evolve randomly | their properties . . their properties
probabilities . properties properties
over time
ring Theory: ..
Quantum General StThegore tii(;ly Statistical Quantum
Mechanics: Relativity: framework in Quantum Field Mechanics: Gravity: Study
Study of the Study of . . Theory: Study Study of large | of gravity in th
97 . . which particles
behavior of gravitation in are replaced b of quantum systems by context of
particles at the the context of placed by fields statistical quantum
.. one-dimensional .
quantum level relativity . methods mechanics
strings
. . . . . Computational .
Applied Mathematical Mathematical Financial . Industrial
. . . . Mathematics: .
Mathematics: Biology: Physics: Mathematics: Application of Mathematics:
Application of Application of Application of Application of pb . Application of
98 . . . . computational .
mathematical mathematics to | mathematics to | mathematics to mathematics tc
. . . . methods to . .
methods to biological physical financial . industrial
mathematical
other fields problems problems problems problems
problems
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. Mathematical Mathematical Mathematical Mathematical Mathematical
Mathematical . . . .
. Epidemiology: Ecology: Economics: Psychology: Sociology:
Neuroscience: . . _ L. L
99 Application of Application of Application of Application of Application of Application of
pb . mathematics to | mathematics to | mathematics to | mathematics to | mathematics tc
mathematics to . . . . .
. the study of ecological economic psychological sociological
neuroscience . :
epidemics problems problems problems problems
Topologlc;.ﬂ Higher ngher. Higher . Higher .
Quantum Field Algebraic Symplectic . Higher
Category Representation
Theory: Study Geometry: Geometry: Homotopy
Theory: Study N Theory: Study
of quantum . Generalization Study of Theory: Study
100 . of categories . . of
field theories . . of algebraic symplectic . of homotopy
. . with higher- . representations ..
invariant under . . geometry to geometry in .. theory in highe:
. dimensional . . in higher . .
topological . higher higher . dimensions
. morphisms . . . . categories
transformations dimensions dimensions
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