discrete calculus

discrete calculus is a fascinating branch of mathematics that deals with discrete structures and
processes. It is distinct from traditional calculus, which typically focuses on continuous functions
and derivatives. Discrete calculus offers unique tools and perspectives, particularly useful in
computer science, data analysis, and combinatorial problems. This article will delve into the
fundamental concepts of discrete calculus, including its definitions, applications, and methods, while
also exploring the differences between discrete and continuous calculus. Additionally, we will cover
key topics such as finite differences, summation techniques, and their relevance in various fields. By
the end, readers will have a comprehensive understanding of discrete calculus and its significance in
modern mathematics.
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Introduction to Discrete Calculus

Discrete calculus is the study of mathematical concepts that apply to discrete, rather than
continuous, quantities. This field encompasses a variety of topics such as sequences, series, and
combinatorial structures. Unlike traditional calculus, which relies on limits and infinitesimal
changes, discrete calculus focuses on finite differences and summation, making it particularly
relevant for computer science and algorithm design.

One of the essential aspects of discrete calculus is its application in algorithms and programming,
where data is often processed in distinct steps. Through this lens, discrete calculus provides the
tools necessary for analyzing and optimizing data-driven processes. As the digital age continues to
evolve, understanding discrete calculus becomes ever more critical for professionals in technical
fields.

Key Concepts in Discrete Calculus

To grasp the principles of discrete calculus, it is vital to understand several key concepts that form
its foundation. These concepts include sequences, series, and finite differences, which are



instrumental in the mathematical analysis of discrete systems.

Sequences

A sequence is an ordered list of numbers, which can be finite or infinite. Each element in a sequence
is indexed by a natural number, making sequences a fundamental object of study in discrete
mathematics. For example, the sequence of natural numbers can be represented as {1, 2, 3, ...}.
Sequences are often defined by a specific formula or rule, enabling mathematicians to analyze their
properties and behaviors.

Series

A series is the sum of the elements of a sequence. In discrete calculus, the study of series is crucial
for understanding how sums behave, particularly as the number of terms increases. There are
various types of series, including arithmetic and geometric series, each with its own unique
characteristics and formulas for summation. For instance, the sum of the first n natural numbers can
be expressed as:

S=14+42+3+..+n=nn+1)/2.

Finite Differences

Finite differences are a central concept in discrete calculus, serving as the discrete analog to
derivatives in continuous calculus. The first finite difference of a sequence is defined as the
difference between consecutive terms, while higher-order finite differences can be calculated
similarly. This approach allows mathematicians to study the behavior of sequences and functions in
a discrete context.

Finite Differences

Finite differences play a crucial role in discrete calculus, enabling the analysis of sequences and
functions without relying on the concept of limits. By studying the differences between terms,
mathematicians can derive important properties and relationships.

First Finite Difference

The first finite difference of a sequence {a n} is defined as:
Aa n=a {n+l1}-an.

This difference provides insight into how the sequence changes from one term to the next. If the first
finite differences are constant, the original sequence is linear.



Higher-Order Finite Differences

Higher-order finite differences can be calculated by applying the finite difference operator multiple
times. For example, the second finite difference is defined as:

A?a n = A(Aa n) = Aa {n+1}-Aan=(a {n+2}-a {n+1})-(a {n+1}-a n).

This process can be continued to derive third and higher-order differences, revealing deeper
properties of the sequence.

Applications of Discrete Calculus

Discrete calculus has a wide range of applications across various fields, particularly in computer
science, economics, and engineering. Its utility lies in its ability to model and analyze systems that
operate in distinct steps rather than continuous changes.

Computer Science

In computer science, discrete calculus is essential for algorithm design and analysis. Concepts such
as recursion, iteration, and combinatorial optimization heavily rely on the principles of discrete
calculus. Additionally, finite differences are used in numerical methods for solving problems that
require discrete approximations.

Economics

Discrete calculus techniques are valuable in economics, particularly in modeling discrete events
such as market transactions or decision-making processes. The analysis of discrete data can help
economists understand trends and make forecasts based on observed behaviors.

Engineering

In engineering, discrete calculus is applied in signal processing and control systems. Engineers often
deal with digital signals and systems that are inherently discrete, making the tools of discrete
calculus relevant for analysis and design.

Comparison with Continuous Calculus

Understanding the differences between discrete calculus and continuous calculus is crucial for
appreciating the unique contributions of each field. While both areas deal with mathematical
analysis, they differ significantly in their approaches and applications.

Nature of Variables

Discrete calculus focuses on variables that take on distinct values, often integers, whereas



continuous calculus deals with variables that can take on any value within a given range. This
fundamental difference shapes the methods and tools used in each discipline.

Concepts of Change

In continuous calculus, change is studied through derivatives, which represent instantaneous rates
of change. In contrast, discrete calculus uses finite differences to examine change over intervals.
This leads to different interpretations and applications in various fields, particularly in data analysis
and algorithm design.

Conclusion

Discrete calculus stands as a vital area of mathematics that complements traditional calculus by
providing tools and methods tailored to discrete systems. With its foundations in sequences, series,
and finite differences, discrete calculus opens doors to understanding complex problems in
computer science, economics, engineering, and beyond. As technology continues to advance, the
importance of discrete calculus will only grow, making it essential for practitioners in modern
mathematical fields.

Q: What is discrete calculus?

A: Discrete calculus is a branch of mathematics that focuses on the analysis of discrete structures
and processes, utilizing tools such as sequences, series, and finite differences.

Q: How does discrete calculus differ from continuous
calculus?

A: The primary difference lies in the nature of the variables studied; discrete calculus deals with
distinct values, while continuous calculus focuses on variables that can take any value within a
range. This leads to different methods of analyzing change.

Q: What are finite differences?

A: Finite differences are used in discrete calculus to analyze sequences by calculating the
differences between consecutive terms. They serve as the discrete counterpart to derivatives in
continuous calculus.

Q: What are the applications of discrete calculus?

A: Discrete calculus is applied in various fields, including computer science for algorithm design,
economics for modeling discrete events, and engineering in signal processing and control systems.



Q: Can discrete calculus be used in data analysis?

A: Yes, discrete calculus is highly relevant in data analysis, especially when dealing with discrete
datasets and algorithms that process data in distinct steps.

Q: What is the significance of sequences in discrete calculus?

A: Sequences are fundamental in discrete calculus as they provide the building blocks for
understanding series, summation, and the behavior of discrete functions.

Q: How can I learn more about discrete calculus?

A: To learn more about discrete calculus, one can explore textbooks on discrete mathematics, take
online courses, or engage with academic papers that discuss its applications and theories in detail.

Q: Are there any specific software tools that utilize discrete
calculus?

A: Yes, various software tools and programming languages, such as Python and MATLAB, have
libraries and functions that facilitate discrete calculus operations like finite differences and
summations.

Q: What role do higher-order finite differences play in discrete
calculus?

A: Higher-order finite differences provide deeper insight into the properties of sequences and
functions, allowing for more complex analyses similar to higher-order derivatives in continuous
calculus.

Discrete Calculus

Find other PDF articles:
http://www.speargroupllc.com/anatomy-suggest-005/files?dataid=GsT89-0995 &title=e-anatomy-subs
cription.pdf

discrete calculus: Discrete Calculus by Analogy F. A. Izadi, N. Aliev, G. Bagirov, 2009 With its
origins stretching back several centuries, discrete calculus is now an increasingly central
methodology for many problems related to discrete systems and algorithms. The topics covered here
usually arise in many branches of science and technology


http://www.speargroupllc.com/calculus-suggest-003/Book?dataid=oSG12-1299&title=discrete-calculus.pdf
http://www.speargroupllc.com/anatomy-suggest-005/files?dataid=GsT89-0995&title=e-anatomy-subscription.pdf
http://www.speargroupllc.com/anatomy-suggest-005/files?dataid=GsT89-0995&title=e-anatomy-subscription.pdf

discrete calculus: Discrete Calculus Leo J. Grady, Jonathan R. Polimeni, 2010-07-23 This
unique text brings together into a single framework current research in the three areas of discrete
calculus, complex networks, and algorithmic content extraction. Many example applications from
several fields of computational science are provided.

discrete calculus: Discrete Calculus Carlo Mariconda, Alberto Tonolo, 2016-12-01 This book
provides an introduction to combinatorics, finite calculus, formal series, recurrences, and
approximations of sums. Readers will find not only coverage of the basic elements of the subjects but
also deep insights into a range of less common topics rarely considered within a single book, such as
counting with occupancy constraints, a clear distinction between algebraic and analytical properties
of formal power series, an introduction to discrete dynamical systems with a thorough description of
Sarkovskii’'s theorem, symbolic calculus, and a complete description of the Euler-Maclaurin formulas
and their applications. Although several books touch on one or more of these aspects, precious few
cover all of them. The authors, both pure mathematicians, have attempted to develop methods that
will allow the student to formulate a given problem in a precise mathematical framework. The aim is
to equip readers with a sound strategy for classifying and solving problems by pursuing a
mathematically rigorous yet user-friendly approach. This is particularly useful in combinatorics, a
field where, all too often, exercises are solved by means of ad hoc tricks. The book contains more
than 400 examples and about 300 problems, and the reader will be able to find the proof of every
result. To further assist students and teachers, important matters and comments are highlighted,
and parts that can be omitted, at least during a first and perhaps second reading, are identified.

discrete calculus: Discrete Fractional Calculus and Fractional Difference Equations Rui A. C.
Ferreira, 2022-03-14 This brief aims to merge the theories of fractional calculus and discrete
calculus in a concise but comprehensive manner. It is designed for graduate students, but will be
useful for any researcher interested in the theory of discrete fractional calculus and fractional
difference equations.

discrete calculus: Discrete Fractional Calculus Christopher Goodrich, Allan C. Peterson,
2016-02-09 This text provides the first comprehensive treatment of the discrete fractional calculus.
Experienced researchers will find the text useful as a reference for discrete fractional calculus and
topics of current interest. Students who are interested in learning about discrete fractional calculus
will find this text to provide a useful starting point. Several exercises are offered at the end of each
chapter and select answers have been provided at the end of the book. The presentation of the
content is designed to give ample flexibility for potential use in a myriad of courses and for
independent study. The novel approach taken by the authors includes a simultaneous treatment of
the fractional- and integer-order difference calculus (on a variety of time scales, including both the
usual forward and backwards difference operators). The reader will acquire a solid foundation in the
classical topics of the discrete calculus while being introduced to exciting recent developments,
bringing them to the frontiers of the subject. Most chapters may be covered or omitted, depending
upon the background of the student. For example, the text may be used as a primary reference in an
introductory course for difference equations which also includes discrete fractional calculus.
Chapters 1—2 provide a basic introduction to the delta calculus including fractional calculus on the
set of integers. For courses where students already have background in elementary real analysis,
Chapters 1—2 may be covered quickly and readers may then skip to Chapters 6—7 which present
some basic results in fractional boundary value problems (FBVPs). Chapters 6—7 in conjunction with
some of the current literature listed in the Bibliography can provide a basis for a seminar in the
current theory of FBVPs. For a two-semester course, Chapters 1—5 may be covered in depth,
providing a very thorough introduction to both the discrete fractional calculus as well as the
integer-order calculus.

discrete calculus: Theory Of Difference Equations Numerical Methods And Applications V.
Lakshmikantham, V. Trigiante, 2002-06-12 Provides a clear and comprehensive overview of the
fundamental theories, numerical methods, and iterative processes encountered in difference
calculus. Explores classical problems such as orthological polynomials, the Euclidean algorithm,




roots of polynomials, and well-conditioning.

discrete calculus: A Concrete Introduction to Real Analysis Robert Carlson, 2017-11-28 A
Concrete Introduction to Analysis, Second Edition offers a major reorganization of the previous
edition with the goal of making it a much more comprehensive and accessible for students. The
standard, austere approach to teaching modern mathematics with its emphasis on formal proofs can
be challenging and discouraging for many students. To remedy this situation, the new edition is
more rewarding and inviting. Students benefit from the text by gaining a solid foundational
knowledge of analysis, which they can use in their fields of study and chosen professions. The new
edition capitalizes on the trend to combine topics from a traditional transition to proofs course with
a first course on analysis. Like the first edition, the text is appropriate for a one- or two-semester
introductory analysis or real analysis course. The choice of topics and level of coverage is suitable
for mathematics majors, future teachers, and students studying engineering or other fields requiring
a solid, working knowledge of undergraduate mathematics. Key highlights: Offers integration of
transition topics to assist with the necessary background for analysis Can be used for either a one-
or a two-semester course Explores how ideas of analysis appear in a broader context Provides as
major reorganization of the first edition Includes solutions at the end of the book

discrete calculus: Dynamic Equations on Time Scales and Applications Ravi P Agarwal, Bipan
Hazarika, Sanket Tikare, 2024-10-18 This book presents the theory of dynamic equations on time
scales and applications, providing an overview of recent developments in the foundations of the field
as well as its applications. It discusses the recent results related to the qualitative properties of
solutions like existence and uniqueness, stability, continuous dependence, controllability,
oscillations, etc. Presents cutting-edge research trends of dynamic equations and recent advances in
contemporary research on the topic of time scales Connects several new areas of dynamic equations
on time scales with applications in different fields Includes mathematical explanation from the
perspective of existing knowledge of dynamic equations on time scales Offers several new recently
developed results, which are useful for the mathematical modeling of various phenomena Useful for
several interdisciplinary fields like economics, biology, and population dynamics from the
perspective of new trends The text is for postgraduate students, professionals, and academic
researchers working in the fields of Applied Mathematics

discrete calculus: Fractional Order Control and Synchronization of Chaotic Systems Ahmad
Taher Azar, Sundarapandian Vaidyanathan, Adel Ouannas, 2017-02-27 The book reports on the
latest advances in and applications of fractional order control and synchronization of chaotic
systems, explaining the concepts involved in a clear, matter-of-fact style. It consists of 30 original
contributions written by eminent scientists and active researchers in the field that address theories,
methods and applications in a number of research areas related to fractional order control and
synchronization of chaotic systems, such as: fractional chaotic systems, hyperchaotic systems,
complex systems, fractional order discrete chaotic systems, chaos control, chaos synchronization,
jerk circuits, fractional chaotic systems with hidden attractors, neural network, fuzzy logic
controllers, behavioral modeling, robust and adaptive control, sliding mode control, different types
of synchronization, circuit realization of chaotic systems, etc. In addition to providing readers
extensive information on chaos fundamentals, fractional calculus, fractional differential equations,
fractional control and stability, the book also discusses key applications of fractional order chaotic
systems, as well as multidisciplinary solutions developed via control modeling. As such, it offers the
perfect reference guide for graduate students, researchers and practitioners in the areas of
fractional order control systems and fractional order chaotic systems.

discrete calculus: Small Systems and Fundamentals of Thermodynamics Yu. K. Tovbin,
2018-07-17 Small systems are a very active area of research and development due to improved
instrumentation that allows for spatial resolution in the range of sizes from one to 100 nm. In this
size range, many physical and chemical properties change, which opens up new approaches to the
study of substances and their practical application. This affects both traditional fields of knowledge
and many other new fields including physics, chemistry, biology, etc. This book highlights new



developments in statistical thermodynamics that answer the most important questions about the
specifics of small systems - when one cannot apply equations or traditional thermodynamic models.

discrete calculus: A Primer on Scientific Programming with Python Hans Petter
Langtangen, 2016-07-28 The book serves as a first introduction to computer programming of
scientific applications, using the high-level Python language. The exposition is example and
problem-oriented, where the applications are taken from mathematics, numerical calculus, statistics,
physics, biology and finance. The book teaches Matlab-style and procedural programming as well as
object-oriented programming. High school mathematics is a required background and it is
advantageous to study classical and numerical one-variable calculus in parallel with reading this
book. Besides learning how to program computers, the reader will also learn how to solve
mathematical problems, arising in various branches of science and engineering, with the aid of
numerical methods and programming. By blending programming, mathematics and scientific
applications, the book lays a solid foundation for practicing computational science. From the
reviews: Langtangen ... does an excellent job of introducing programming as a set of skills in
problem solving. He guides the reader into thinking properly about producing program logic and
data structures for modeling real-world problems using objects and functions and embracing the
object-oriented paradigm. ... Summing Up: Highly recommended. F. H. Wild III, Choice, Vol. 47 (8),
April 2010 Those of us who have learned scientific programming in Python ‘on the streets’ could be
a little jealous of students who have the opportunity to take a course out of Langtangen’s Primer.”
John D. Cook, The Mathematical Association of America, September 2011 This book goes through
Python in particular, and programming in general, via tasks that scientists will likely perform. It
contains valuable information for students new to scientific computing and would be the perfect
bridge between an introduction to programming and an advanced course on numerical methods or
computational science. Alex Small, IEEE, CiSE Vol. 14 (2), March /April 2012 “This fourth edition is
a wonderful, inclusive textbook that covers pretty much everything one needs to know to go from
zero to fairly sophisticated scientific programming in Python...” Joan Horvath, Computing Reviews,
March 2015

discrete calculus: Machines, Computations, and Universality Jérome Durand-Lose, Gyorgy
Vaszil, 2022-08-06 This book constitutes the refereed proceedings of the 9th International
Conference on Machines, Computations, and Universality, MCU 2022, held in Debrecen, Hungary, in
August/September 2022. The 10 revised full papers presented were carefully reviewed and selected
from 18 submissions. MCU explores computation in the setting of various discrete models (Turing
machines, register machines, cellular automata, tile assembly systems, rewriting systems, molecular
computing models, neural models, concurrent systems, etc.) and analog and hybrid models (BSS
machines, infinite time cellular automata, real machines, quantum computing).

discrete calculus: Emergent Quantum Mechanics Jan Walleczek, Gerhard Grossing, Paavo
Pylkkanen, Basil Hiley, 2019-04-02 Emergent quantum mechanics explores the possibility of an
ontology for quantum mechanics. The resurgence of interest in deeper-level theories for quantum
phenomena challenges the standard, textbook interpretation. The book presents expert views that
critically evaluate the significance—for 21st century physics—of ontological quantum mechanics, an
approach that David Bohm helped pioneer. The possibility of a deterministic quantum theory was
first introduced with the original de Broglie-Bohm theory, which has also been developed as
Bohmian mechanics. The wide range of perspectives that were contributed to this book on the
occasion of David Bohm'’s centennial celebration provide ample evidence for the physical consistency
of ontological quantum mechanics. The book addresses deeper-level questions such as the following:
Is reality intrinsically random or fundamentally interconnected? Is the universe local or nonlocal?
Might a radically new conception of reality include a form of quantum causality or quantum
ontology? What is the role of the experimenter agent? As the book demonstrates, the advancement
of ‘quantum ontology’—as a scientific concept—marks a clear break with classical reality. The search
for quantum reality entails unconventional causal structures and non-classical ontology, which can
be fully consistent with the known record of quantum observations in the laboratory.



discrete calculus: Advanced Mathematical Methods for Scientists and Engineers I Carl M.
Bender, Steven A. Orszag, 2013-03-09 The triumphant vindication of bold theories-are these not the

pride and justification of our life's work? -Sherlock Holmes, The Valley of Fear Sir Arthur Conan
Doyle The main purpose of our book is to present and explain mathematical methods for obtaining
approximate analytical solutions to differential and difference equations that cannot be solved
exactly. Our objective is to help young and also establiShed scientists and engineers to build the
skills necessary to analyze equations that they encounter in their work. Our presentation is aimed at
developing the insights and techniques that are most useful for attacking new problems. We do not
emphasize special methods and tricks which work only for the classical transcendental functions; we
do not dwell on equations whose exact solutions are known. The mathematical methods discussed in
this book are known collectively as asymptotic and perturbative analysis. These are the most useful
and powerful methods for finding approximate solutions to equations, but they are difficult to justify
rigorously. Thus, we concentrate on the most fruitful aspect of applied analysis; namely, obtaining
the answer. We stress care but not rigor. To explain our approach, we compare our goals with those
of a freshman calculus course. A beginning calculus course is considered successful if the students
have learned how to solve problems using calculus.

discrete calculus: Modeling, Dynamics, Optimization and Bioeconomics II Alberto A. Pinto,
David Zilberman, 2017-09-30 The concepts and techniques presented in this volume originated from
the fields of dynamics, statistics, control theory, computer science and informatics, and are applied
to novel and innovative real-world applications. Over the past few decades, the use of dynamic
systems, control theory, computing, data mining, machine learning and simulation has gained the
attention of numerous researchers from all over the world. Admirable scientific projects using both
model-free and model-based methods coevolved at today’s research centers and are introduced in
conferences around the world, yielding new scientific advances and helping to solve important
real-world problems. One important area of progress is the bioeconomy, where advances in the life
sciences are used to produce new products in a sustainable and clean manner. In this book,
scientists from all over the world share their latest insights and important findings in the field. The
majority of the contributed papers for this volume were written by participants of the 3rd
International Conference on Dynamics, Games and Science, DGSIII, held at the University of Porto
in February 2014, and at the Berkeley Bioeconomy Conference at the University of California at
Berkeley in March 2014. The aim of the project of this book “Modeling, Dynamics, Optimization and
Bioeconomics II” follows the same aim as its companion piece, “Modeling, Dynamics, Optimization
and Bioeconomics I,” namely, the exploration of emerging and cutting-edge theories and methods for
modeling, optimization, dynamics and bioeconomy.

discrete calculus: Arithmetic Of Z-numbers, The: Theory And Applications Rafik Aziz Aliev, Akif
Alizadeh, Rashad Rafig Aliyev, Oleg H Huseynov, 2015-05-08 Real-world information is imperfect
and is usually described in natural language (NL). Moreover, this information is often partially
reliable and a degree of reliability is also expressed in NL. In view of this, the concept of a Z-number
is a more adequate concept for the description of real-world information. The main critical problem
that naturally arises in processing Z-numbers-based information is the computation with Z-numbers.
Nowadays, there is no arithmetic of Z-numbers suggested in existing literature.This book is the first
to present a comprehensive and self-contained theory of Z-arithmetic and its applications. Many of
the concepts and techniques described in the book, with carefully worked-out examples, are original
and appear in the literature for the first time.The book will be helpful for professionals, academics,
managers and graduate students in fuzzy logic, decision sciences, artificial intelligence,
mathematical economics, and computational economics.

discrete calculus: Women in Topology Maria Basterra, Kristine Bauer, Kathryn Hess, Brenda
Johnson, 2015-05-21 This volume contains the proceedings of the WIT: Women in Topology
workshop, held from August 18-23, 2013, at the Banff International Research Station, Banff, Alberta,
Canada. The Women in Topology workshop was devoted primarily to active collaboration by teams of
five to seven participants, each including senior and junior researchers, as well as graduate



students. This volume contains papers based on the results obtained by team projects in homotopy
theory, including -infinity structures, equivariant homotopy theory, functor calculus, model
categories, orbispaces, and topological Hochschild homology.

discrete calculus: State Estimation and Stabilization of Nonlinear Systems Abdellatif Ben
Makhlouf, Mohamed Ali Hammami, Omar Naifar, 2023-11-06 This book presents the separation
principle which is also known as the principle of separation of estimation and control and states that,
under certain assumptions, the problem of designing an optimal feedback controller for a stochastic
system can be solved by designing an optimal observer for the system's state, which feeds into an
optimal deterministic controller for the system. Thus, the problem may be divided into two halves,
which simplifies its design. In the context of deterministic linear systems, the first instance of this
principle is that if a stable observer and stable state feedback are built for a linear time-invariant
system (LTI system hereafter), then the combined observer and feedback are stable. The separation
principle does not true for nonlinear systems in general. Another instance of the separation principle
occurs in the context of linear stochastic systems, namely that an optimum state feedback controller
intended to minimize a quadratic cost is optimal for the stochastic control problem with output
measurements. The ideal solution consists of a Kalman filter and a linear-quadratic regulator when
both process and observation noise are Gaussian. The term for this is linear-quadratic-Gaussian
control. More generally, given acceptable conditions and when the noise is a martingale (with
potential leaps), a separation principle, also known as the separation principle in stochastic control,
applies when the noise is a martingale (with possible jumps).

discrete calculus: Symplectic Difference Systems: Oscillation and Spectral Theory
Ondiej Dosly, Julia Elyseeva, Roman Simon Hilscher, 2019-09-06 This monograph is devoted to
covering the main results in the qualitative theory of symplectic difference systems, including linear
Hamiltonian difference systems and Sturm-Liouville difference equations, with the emphasis on the
oscillation and spectral theory. As a pioneer monograph in this field it contains nowadays standard
theory of symplectic systems, as well as the most current results in this field, which are based on the
recently developed central object - the comparative index. The book contains numerous results and
citations, which were till now scattered only in journal papers. The book also provides new
applications of the theory of matrices in this field, in particular of the Moore-Penrose pseudoinverse
matrices, orthogonal projectors, and symplectic matrix factorizations. Thus it brings this topic to the
attention of researchers and students in pure as well as applied mathematics.

discrete calculus: MUS - Mathematimus - Hyperelliptical Geometry Stenio Musich,
2024-03-25 M.U.S. (Mathematical Uniform Space) is a new number of i (pi), representing the reality
of the Universe in which we live. With this number, we created a new geometry, Hyperelliptical
Geometry, which will provide the unification of physics, thus uniting the Theory of Relativity and
Quantum Theory. A new geometry for a new Mathematics and a new Physics. (ISBN
978-65-00-98107-0).
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