
p adic analysis

Delving into the Mysterious World of p-adic
Analysis

Introduction:

Have you ever considered a number system where 2 is infinitely close to 0?
Sounds bizarre, right? Welcome to the fascinating world of p-adic analysis, a
branch of mathematics that redefines our understanding of numbers and
distance. This in-depth guide will unravel the mysteries of p-adic numbers,
explore their unique properties, and illuminate their surprising applications
in diverse fields like number theory, algebraic geometry, and even
theoretical physics. Prepare to challenge your intuition and embark on a
journey into a mathematical landscape unlike any other. We'll cover the
fundamentals, delve into key concepts, and explore the practical implications
of this often-overlooked but profoundly impactful area of mathematics.

What are p-adic Numbers?

Traditional real analysis builds upon the familiar real number line, where
distance is measured by the absolute value. p-adic analysis, however,
utilizes a different metric, defined by a prime number p. This prime number
dictates the "size" of integers based on their divisibility by p. For
example, in the 2-adic numbers (where p = 2), the number 2 is "small" because
it's highly divisible by 2 (21), while 3 is "large" because it's not
divisible by 2 at all. This seemingly counterintuitive approach leads to a
completely different topology and structure compared to the real numbers.

The p-adic Valuation:

The cornerstone of p-adic analysis is the p-adic valuation, denoted as |.|p.
This valuation assigns a non-negative real number to each integer based on
its divisibility by p. Specifically:

|0|p = 0
|pkn|p = p-k, where n is an integer not divisible by p.

This valuation obeys some crucial properties that define a metric:

|x|p ≥ 0, and |x|p = 0 if and only if x = 0.
|xy|p = |x|p|y|p
|x + y|p ≤ max(|x|p, |y|p) – This is the ultrametric inequality, a defining
characteristic of p-adic spaces. It leads to highly unusual geometric
properties.

Constructing the p-adic Numbers (Qp):



The p-adic numbers, denoted as Qp, are constructed by completing the field of
rational numbers (Q) using the p-adic metric. This process is analogous to
completing the rational numbers using the usual absolute value to obtain the
real numbers. The completion involves adding "limits" of Cauchy sequences of
rational numbers under the p-adic metric, leading to a field that contains
both rational and "irrational" p-adic numbers.

Key Properties of p-adic Numbers:

Ultrametric Inequality: As mentioned earlier, this leads to "non-Archimedean"
geometry where circles are simultaneously open and closed sets.
Completeness: Qp is complete under the p-adic metric, meaning all Cauchy
sequences converge to a limit within Qp.
Local Fields: Qp forms a locally compact field, a property with important
implications in various areas of mathematics.
Different Topology: The topology induced by the p-adic metric is drastically
different from the usual topology on the real numbers. Neighborhoods are
"balls" defined by divisibility by powers of p.

Applications of p-adic Analysis:

The applications of p-adic analysis are surprisingly broad and continue to
expand:

Number Theory: p-adic analysis provides powerful tools for studying
Diophantine equations and other problems in number theory. The Hasse
principle, for example, relates solutions over the real numbers and p-adic
numbers to the existence of global solutions.
Algebraic Geometry: p-adic analysis is crucial in the study of arithmetic
algebraic geometry, focusing on algebraic varieties defined over fields of p-
adic numbers.
Physics: There are emerging connections between p-adic analysis and
theoretical physics, particularly in string theory and quantum mechanics.
Some researchers explore p-adic string theory and p-adic quantum mechanics.
Cryptography: p-adic numbers find application in designing cryptographic
algorithms and protocols.

A Textbook Outline: "An Introduction to p-adic Analysis"

Introduction: Overview of real analysis, motivation for p-adic analysis,
historical context.
Chapter 1: Valuation Theory: Definition and properties of valuations,
ultrametric spaces, examples of valuations.
Chapter 2: Construction of Qp: Cauchy sequences, completion of Q, properties
of Qp as a field.
Chapter 3: Analysis in Qp: Convergence, continuity, differentiability,
integration in the p-adic setting.
Chapter 4: p-adic Numbers and Number Theory: Applications to Diophantine
equations, local-global principles.
Chapter 5: Advanced Topics (Optional): p-adic L-functions, p-adic
representations, connections to algebraic geometry.



Conclusion: Summary of key concepts, future directions of research in p-adic
analysis.

Chapter 1: Valuation Theory - A Deeper Dive:

This chapter would rigorously define valuations and explore their properties.
It would cover different types of valuations (discrete, Archimedean, non-
Archimedean) and delve into the concept of ultrametric spaces, highlighting
the unique geometric consequences of the ultrametric inequality. Examples of
valuations beyond the p-adic valuation would be provided to broaden the
understanding.

Chapter 2: Construction of Qp - Detailed Explanation:

This chapter would provide a detailed construction of the p-adic numbers,
starting from the rational numbers and using the concept of Cauchy sequences
under the p-adic metric. We would prove the completeness of Qp and discuss
its properties as a field extension of the rational numbers. The difference
between the construction of real numbers and p-adic numbers would be clearly
emphasized.

Chapter 3: Analysis in Qp - Functions and Calculus:

This chapter would introduce the concepts of limits, continuity, and
differentiability in the p-adic setting. We would show that many familiar
theorems from real analysis have analogs in p-adic analysis, but often with
surprising twists. The idea of p-adic integration and its properties would
also be explored.

Chapter 4: p-adic Numbers and Number Theory:

This chapter would demonstrate how p-adic numbers provide powerful tools for
solving problems in number theory. Key applications like studying Diophantine
equations, the Hasse principle, and the connection between local and global
solutions would be discussed with examples. The chapter would showcase the
power of p-adic methods in attacking problems intractable with classical
techniques.

Chapter 5: Advanced Topics (Optional):

This optional chapter would introduce more advanced concepts, such as p-adic
L-functions, which are generalizations of the Riemann zeta function to the p-
adic setting. The connection between p-adic analysis and other areas like
representation theory and algebraic geometry would also be touched upon.

FAQs:

What is the difference between real analysis and p-adic analysis? Real1.



analysis uses the usual absolute value to measure distance, while p-adic
analysis uses a valuation based on a prime number p. This leads to
vastly different topological and geometric properties.

What is the significance of the ultrametric inequality? The ultrametric1.
inequality (|x + y|<sub>p</sub> ≤ max(|x|<sub>p</sub>, |y|<sub>p</sub>))
leads to non-Archimedean geometry where circles are both open and closed
sets.

What are the applications of p-adic numbers in number theory? P-adic1.
numbers provide tools to study Diophantine equations, local-global
principles, and other problems that are difficult to tackle using
classical methods.

How are p-adic numbers used in physics? There are emerging applications1.
in theoretical physics, particularly in string theory and quantum
mechanics, although these are still areas of active research.

Are p-adic numbers "imaginary" numbers? No, p-adic numbers are not1.
imaginary numbers. They are a different kind of number system, based on
a different notion of distance.

Is p-adic analysis difficult to learn? It requires a strong background1.
in abstract algebra and analysis, but the concepts are rewarding to
explore.

What software is used for p-adic computations? Several specialized1.
mathematical software packages can handle p-adic computations.

What are some open problems in p-adic analysis? Many open problems1.
exist, especially concerning connections to physics and deeper
understanding of p-adic L-functions.



How does p-adic analysis relate to other fields of mathematics? It has1.
strong connections to number theory, algebraic geometry, representation
theory, and even analysis over other fields.

Related Articles:

Introduction to Valuation Theory: A comprehensive introduction to1.
valuation theory, covering various types of valuations and their
properties.

Construction of Complete Fields: A detailed explanation of how complete2.
fields are constructed using Cauchy sequences.

Ultrametric Spaces and Their Geometry: A deep dive into the unique3.
geometric properties of ultrametric spaces.

p-adic Numbers and the Hasse Principle: An exploration of the Hasse4.
principle and its applications in number theory.

Diophantine Equations and p-adic Methods: A detailed explanation of how5.
p-adic methods are used to solve Diophantine equations.

p-adic L-functions and their Applications: An introduction to p-adic L-6.
functions and their significance in number theory.

p-adic Analysis in Algebraic Geometry: An exploration of the role of p-7.
adic analysis in modern algebraic geometry.

p-adic Numbers and Cryptography: An overview of how p-adic numbers are8.
used in cryptographic algorithms.

The Riemann Hypothesis and p-adic Analogues: A discussion on the Riemann9.
Hypothesis and its potential connections to p-adic analysis.

  p adic analysis: A Course in p-adic Analysis Alain M. Robert, 2013-04-17 Discovered at the turn
of the 20th century, p-adic numbers are frequently used by mathematicians and physicists. This text
is a self-contained presentation of basic p-adic analysis with a focus on analytic topics. It offers many
features rarely treated in introductory p-adic texts such as topological models of p-adic spaces inside
Euclidian space, a special case of Hazewinkel’s functional equation lemma, and a treatment of
analytic elements.
  p adic analysis: $p$-adic Analysis Compared with Real Svetlana Katok, 2007 The book gives an
introduction to $p$-adic numbers from the point of view of number theory, topology, and analysis.



Compared to other books on the subject, its novelty is both a particularly balanced approach to these
three points of view and an emphasis on topics accessible to undergraduates. in addition, several
topics from real analysis and elementary topology which are not usually covered in undergraduate
courses (totally disconnected spaces and Cantor sets, points of discontinuity of maps and the Baire
Category Theorem, surjectivity of isometries of compact metric spaces) are also included in the
book. They will enhance the reader's understanding of real analysis and intertwine the real and
$p$-adic contexts of the book. The book is based on an advanced undergraduate course given by the
author. The choice of the topic was motivated by the internal beauty of the subject of $p$-adic
analysis, an unusual one in the undergraduate curriculum, and abundant opportunities to compare it
with its much more familiar real counterpart. The book includes a large number of exercises.
Answers, hints, and solutions for most of them appear at the end of the book. Well written, with
obvious care for the reader, the book can be successfully used in a topic course or for self-study.
  p adic analysis: p-adic Numbers Fernando Q. Gouvea, 2013-06-29 p-adic numbers are of great
theoretical importance in number theory, since they allow the use of the language of analysis to
study problems relating toprime numbers and diophantine equations. Further, they offer a realm
where one can do things that are very similar to classical analysis, but with results that are quite
unusual. The book should be of use to students interested in number theory, but at the same time
offers an interesting example of the many connections between different parts of mathematics. The
book strives to be understandable to an undergraduate audience. Very little background has been
assumed, and the presentation is leisurely. There are many problems, which should help readers
who are working on their own (a large appendix with hints on the problem is included). Most of all,
the book should offer undergraduates exposure to some interesting mathematics which is off the
beaten track. Those who will later specialize in number theory, algebraic geometry, and related
subjects will benefit more directly, but all mathematics students can enjoy the book.
  p adic analysis: P-adic Analysis and Mathematical Physics Vasili? Sergeevich Vladimirov, I.
V. Volovich, E. I. Zelenov, 1994 p-adic numbers play a very important role in modern number theory,
algebraic geometry and representation theory. Lately p-adic numbers have attracted a great deal of
attention in modern theoretical physics as a promising new approach for describing the
non-Archimedean geometry of space-time at small distances.This is the first book to deal with
applications of p-adic numbers in theoretical and mathematical physics. It gives an elementary and
thoroughly written introduction to p-adic numbers and p-adic analysis with great numbers of
examples as well as applications of p-adic numbers in classical mechanics, dynamical systems,
quantum mechanics, statistical physics, quantum field theory and string theory.
  p adic analysis: p-adic Numbers, p-adic Analysis, and Zeta-Functions Neal Koblitz,
2012-12-06 The first edition of this work has become the standard introduction to the theory of
p-adic numbers at both the advanced undergraduate and beginning graduate level. This second
edition includes a deeper treatment of p-adic functions in Ch. 4 to include the Iwasawa logarithm
and the p-adic gamma-function, the rearrangement and addition of some exercises, the inclusion of
an extensive appendix of answers and hints to the exercises, as well as numerous clarifications.
  p adic analysis: p-adic Numbers Fernando Q. Gouvêa, 2020-06-19 There are numbers of all
kinds: rational, real, complex, p-adic. The p-adic numbers are less well known than the others, but
they play a fundamental role in number theory and in other parts of mathematics. This elementary
introduction offers a broad understanding of p-adic numbers. From the reviews: It is perhaps the
most suitable text for beginners, and I shall definitely recommend it to anyone who asks me what a
p-adic number is. --THE MATHEMATICAL GAZETTE
  p adic analysis: Introduction to $p$-adic Analytic Number Theory M. Ram Murty,
2009-02-09 This book is an elementary introduction to $p$-adic analysis from the number theory
perspective. With over 100 exercises included, it will acquaint the non-expert to the basic ideas of
the theory and encourage the novice to enter this fertile field of research. The main focus of the
book is the study of $p$-adic $L$-functions and their analytic properties. It begins with a basic
introduction to Bernoulli numbers and continues with establishing the Kummer congruences. These



congruences are then used to construct the $p$-adic analog of the Riemann zeta function and
$p$-adic analogs of Dirichlet's $L$-functions. Featured is a chapter on how to apply the theory of
Newton polygons to determine Galois groups of polynomials over the rational number field. As
motivation for further study, the final chapter introduces Iwasawa theory.
  p adic analysis: p-adic Differential Equations Kiran S. Kedlaya, 2010-06-10 Over the last 50
years the theory of p-adic differential equations has grown into an active area of research in its own
right, and has important applications to number theory and to computer science. This book, the first
comprehensive and unified introduction to the subject, improves and simplifies existing results as
well as including original material. Based on a course given by the author at MIT, this modern
treatment is accessible to graduate students and researchers. Exercises are included at the end of
each chapter to help the reader review the material, and the author also provides detailed
references to the literature to aid further study.
  p adic analysis: Value Distribution in P-Adic Analysis Alain Escassut, 2015-11-27 The book first
explains the main properties of analytic functions in order to use them in the study of various
problems in p-adic value distribution. Certain properties of p-adic transcendental numbers are
examined such as order and type of transcendence, with problems on p-adic exponentials. Lazard's
problem for analytic functions inside a disk is explained. P-adic meromorphics are studied. Sets of
range uniqueness in a p-adic field are examined. The ultrametric Corona problem is studied.
Injective analytic elements are characterized. The p-adic Nevanlinna theory is described and many
applications are given: p-adic Hayman conjecture, Picard's values for derivatives, small functions,
branched values, growth of entire functions, problems of uniqueness, URSCM and URSIM, functions
of uniqueness, sharing value problems, Nevanlinna theory in characteristic p>0, p-adic Yosida's
equation.--
  p adic analysis: P-Adic Analysis Francesco Baldassari, Siegfried Bosch, Bernard Dwork,
2014-09-01
  p adic analysis: p-Adic Valued Distributions in Mathematical Physics Andrei Y. Khrennikov,
2013-03-09 Numbers ... , natural, rational, real, complex, p-adic .... What do you know about p-adic
numbers? Probably, you have never used any p-adic (nonrational) number before now. I was in the
same situation few years ago. p-adic numbers were considered as an exotic part of pure
mathematics without any application. I have also used only real and complex numbers in my
investigations in functional analysis and its applications to the quantum field theory and I was sure
that these number fields can be a basis of every physical model generated by nature. But recently
new models of the quantum physics were proposed on the basis of p-adic numbers field Qp. What
are p-adic numbers, p-adic analysis, p-adic physics, p-adic probability? p-adic numbers were
introduced by K. Hensel (1904) in connection with problems of the pure theory of numbers. The
construction of Qp is very similar to the construction of (p is a fixed prime number, p = 2,3,5, ...
,127, ... ). Both these number fields are completions of the field of rational numbers Q. But another
valuation 1 . Ip is introduced on Q instead of the usual real valuation 1 . I· We get an infinite
sequence of non isomorphic completions of Q : Q2, Q3, ... , Q127, ... , IR = Qoo· These fields are the
only possibilities to com plete Q according to the famous theorem of Ostrowsky.
  p adic analysis: Ultrametric Calculus W. H. Schikhof, 2007-01-25 This is an introduction to
p-adic analysis which is elementary yet complete and which displays the variety of applications of
the subject. Dr Schikhof is able to point out and explain how p-adic and 'real' analysis differ. This
approach guarantees the reader quickly becomes acquainted with this equally 'real' analysis and
appreciates its relevance. The reader's understanding is enhanced and deepened by the large
number of exercises included throughout; these both test the reader's grasp and extend the text in
interesting directions. As a consequence, this book will become a standard reference for
professionals (especially in p-adic analysis, number theory and algebraic geometry) and will be
welcomed as a textbook for advanced students of mathematics familiar with algebra and analysis.
  p adic analysis: p-Adic Lie Groups Peter Schneider, 2011-06-11 Manifolds over complete
nonarchimedean fields together with notions like tangent spaces and vector fields form a convenient



geometric language to express the basic formalism of p-adic analysis. The volume starts with a
self-contained and detailed introduction to this language. This includes the discussion of spaces of
locally analytic functions as topological vector spaces, important for applications in representation
theory. The author then sets up the analytic foundations of the theory of p-adic Lie groups and
develops the relation between p-adic Lie groups and their Lie algebras. The second part of the book
contains, for the first time in a textbook, a detailed exposition of Lazard's algebraic approach to
compact p-adic Lie groups, via his notion of a p-valuation, together with its application to the
structure of completed group rings.
  p adic analysis: p-adic Numbers Fernando Quadros Gouvea, 2012-12-06 There are numbers of
all kinds: rational, real, complex, p-adic. The p-adic numbers are less well known than the others,
but they play a fundamental role in number theory and in other parts of mathematics. This
elementary introduction offers a broad understanding of p-adic numbers. From the reviews: It is
perhaps the most suitable text for beginners, and I shall definitely recommend it to anyone who asks
me what a p-adic number is. --THE MATHEMATICAL GAZETTE
  p adic analysis: P-Adic Functional Analysis A.K. Katsaras, W.H. Schikhof, L. Van Hamme,
2001-07-03 This volume collects together lectures presented at the Sixth International Conference
held at the University of Ioannina, Greece, on p-adic functional analysis with applications in the
fields of physics, differential equations, number theory, probability theory, dynamical systems, and
algebraic number fields. It discusses the commutation relation AB-BA=I and its central role in
quantum mechanics.
  p adic analysis: P-adic Analysis Neal Koblitz, 1980-11-28 An introduction to recent work in the
theory of numbers and its interrelation with algebraic geometry and analysis.
  p adic analysis: Analytic Elements in P-adic Analysis Alain Escassut, 1995 This is probably the
first book dedicated to this topic. The behaviour of the analytic elements on an infraconnected set D
in K an algebraically closed complete ultrametric field is mainly explained by the circular filters and
the monotonous filters on D, especially the T-filters: zeros of the elements, Mittag-Leffler series,
factorization, Motzkin factorization, maximum principle, injectivity, algebraic properties of the
algebra of the analytic elements on D, problems of analytic extension, factorization into
meromorphic products and connections with Mittag-Leffler series. This is applied to the differential
equation y'=hy (y, h analytic elements on D), analytic interpolation, injectivity, and to the p-adic
Fourier transform.
  p adic analysis: P-adic Deterministic and Random Dynamics Andrei Y. Khrennikov, Marcus
Nilsson, 2004-10-18 This book provides an overview of the theory of p-adic (and more general
non-Archimedean) dynamical systems. The main part of the book is devoted to discrete dynamical
systems. It presents a model of probabilistic thinking on p-adic mental space based on ultrametric
diffusion. Coverage also details p-adic neural networks and their applications to cognitive sciences:
learning algorithms, memory recalling.
  p adic analysis: Lectures on p-adic Differential Equations Bernard Dwork, 2012-12-06 The
present work treats p-adic properties of solutions of the hypergeometric differential equation d2 d ~
( x(l - x) dx + (c(l - x) + (c - 1 - a - b)x) dx - ab)y = 0, 2 with a, b, c in 4) n Zp, by constructing the
associated Frobenius structure. For this construction we draw upon the methods of Alan Adolphson
[1] in his 1976 work on Hecke polynomials. We are also indebted to him for the account (appearing
as an appendix) of the relation between this differential equation and certain L-functions. We are
indebted to G. Washnitzer for the method used in the construction of our dual theory (Chapter 2).
These notes represent an expanded form of lectures given at the U. L. P. in Strasbourg during the
fall term of 1980. We take this opportunity to thank Professor R. Girard and IRMA for their
hospitality. Our subject-p-adic analysis-was founded by Marc Krasner. We take pleasure in
dedicating this work to him. Contents 1 Introduction . . . . . . . . . . 1. The Space L (Algebraic Theory)
8 2. Dual Theory (Algebraic) 14 3. Transcendental Theory . . . . 33 4. Analytic Dual Theory. . . . . 48 5.
Basic Properties of, Operator. 73 6. Calculation Modulo p of the Matrix of ~ f,h 92 7. Hasse
Invariants . . . . . . 108 8. The a --+ a' Map . . . . . . . . . . . . 110 9. Normalized Solution Matrix. . . . . ..



113 10. Nilpotent Second-Order Linear Differential Equations with Fuchsian Singularities. . . . . . . . .
. . . . 137 11. Second-Order Linear Differential Equations Modulo Powers ofp ..... .
  p adic analysis: Supersingular P-adic L-functions, Maass-Shimura Operators and Waldspurger
Formulas Daniel Kriz, 2021-11-09 A groundbreaking contribution to number theory that unifies
classical and modern results This book develops a new theory of p-adic modular forms on modular
curves, extending Katz's classical theory to the supersingular locus. The main novelty is to move to
infinite level and extend coefficients to period sheaves coming from relative p-adic Hodge theory.
This makes it possible to trivialize the Hodge bundle on the infinite-level modular curve by a
canonical differential that restricts to the Katz canonical differential on the ordinary Igusa tower.
Daniel Kriz defines generalized p-adic modular forms as sections of relative period sheaves
transforming under the Galois group of the modular curve by weight characters. He introduces the
fundamental de Rham period, measuring the position of the Hodge filtration in relative de Rham
cohomology. This period can be viewed as a counterpart to Scholze's Hodge-Tate period, and the two
periods satisfy a Legendre-type relation. Using these periods, Kriz constructs splittings of the Hodge
filtration on the infinite-level modular curve, defining p-adic Maass-Shimura operators that act on
generalized p-adic modular forms as weight-raising operators. Through analysis of the p-adic
properties of these Maass-Shimura operators, he constructs new p-adic L-functions interpolating
central critical Rankin-Selberg L-values, giving analogues of the p-adic L-functions of Katz,
Bertolini-Darmon-Prasanna, and Liu-Zhang-Zhang for imaginary quadratic fields in which p is inert
or ramified. These p-adic L-functions yield new p-adic Waldspurger formulas at special values.
  p adic analysis: Foundations of $p$-adic Teichmuller Theory Shinichi Mochizuki,
2014-01-06 This book lays the foundation for a theory of uniformization of p-adic hyperbolic curves
and their moduli. On one hand, this theory generalizes the Fuchsian and Bers uniformizations of
complex hyperbolic curves and their moduli to nonarchimedian places. That is why in this book, the
theory is referred to as p-adic Teichmüller theory, for short. On the other hand, the theory may be
regarded as a fairly precise hyperbolic analog of the Serre-Tate theory of ordinary abelian varieties
and their moduli. The theory of uniformization of p-adic hyperbolic curves and their moduli was
initiated in a previous work by Mochizuki. And in some sense, this book is a continuation and
generalization of that work. This book aims to bridge the gap between the approach presented and
the classical uniformization of a hyperbolic Riemann surface that is studied in undergraduate
complex analysis. Features: Presents a systematic treatment of the moduli space of curves from the
point of view of p-adic Galois representations.Treats the analog of Serre-Tate theory for hyperbolic
curves.Develops a p-adic analog of Fuchsian and Bers uniformization theories.Gives a systematic
treatment of a nonabelian example of p-adic Hodge theory. Titles in this series are co-published with
International Press of Boston, Inc., Cambridge, MA.
  p adic analysis: Recurrence Sequences Graham Everest, Alf van der Poorten, Igor Shparlinski,
Thomas Ward, 2015-09-03 Recurrence sequences are of great intrinsic interest and have been a
central part of number theory for many years. Moreover, these sequences appear almost everywhere
in mathematics and computer science. This book surveys the modern theory of linear recurrence
sequences and their generalizations. Particular emphasis is placed on the dramatic impact that
sophisticated methods from Diophantine analysis and transcendence theory have had on the subject.
Related work on bilinear recurrences and an emerging connection between recurrences and graph
theory are covered. Applications and links to other areas of mathematics are described, including
combinatorics, dynamical systems and cryptography, and computer science. The book is suitable for
researchers interested in number theory, combinatorics, and graph theory.
  p adic analysis: P-adic Methods and Their Applications Serc Post-Doctoral Fellow Department
of Mathematics Andrew J Baker, Andrew J. Baker, Roger J. Plymen, Reader Department of
Mathematics Roger J Plymen, 1992 A number of texts have recently become available which provide
good general introductions to p-Adic numbers and p-Adic analysis. However, there is at present a
gap between such books and the sophisticated applications in the research literature. The aim of this
book is to bridge this gulf byproviding a collection of intermediate level articles on various



applications of p-Adic techniques throughout mathematics. The idea for producing such a volume
was suggested by Oxford University Press in connection with a three day meeting `p-Adic Methods
and their Applications' held at Manchester University in September 1989 and which have received
financial support from the London Mathematical Society. Some of thesearticles grew out of talks
given at this conference, others were written by invitation especially for this volume. All
contributions were refereed with a particular view to their suitability for inclusion in such a book.
  p adic analysis: Introduction to Harmonic Analysis on Reductive P-adic Groups.
(MN-23) Allan G. Silberger, 2015-03-08 Based on a series of lectures given by Harish-Chandra at
the Institute for Advanced Study in 1971-1973, this book provides an introduction to the theory of
harmonic analysis on reductive p-adic groups. Originally published in 1979. The Princeton Legacy
Library uses the latest print-on-demand technology to again make available previously out-of-print
books from the distinguished backlist of Princeton University Press. These editions preserve the
original texts of these important books while presenting them in durable paperback and hardcover
editions. The goal of the Princeton Legacy Library is to vastly increase access to the rich scholarly
heritage found in the thousands of books published by Princeton University Press since its founding
in 1905.
  p adic analysis: Applied Algebraic Dynamics Vladimir Anashin, Andrei Khrennikov,
2009-06-02 This monograph presents recent developments of the theory of algebraic dynamical
systems and their applications to computer sciences, cryptography, cognitive sciences, psychology,
image analysis, and numerical simulations. The most important mathematical results presented in
this book are in the fields of ergodicity, p-adic numbers, and noncommutative groups. For students
and researchers working on the theory of dynamical systems, algebra, number theory, measure
theory, computer sciences, cryptography, and image analysis.
  p adic analysis: Berkeley Lectures on P-adic Geometry Peter Scholze, Jared Weinstein,
2020-05-26 Berkeley Lectures on p-adic Geometry presents an important breakthrough in arithmetic
geometry. In 2014, leading mathematician Peter Scholze delivered a series of lectures at the
University of California, Berkeley, on new ideas in the theory of p-adic geometry. Building on his
discovery of perfectoid spaces, Scholze introduced the concept of “diamonds,” which are to
perfectoid spaces what algebraic spaces are to schemes. The introduction of diamonds, along with
the development of a mixed-characteristic shtuka, set the stage for a critical advance in the
discipline. In this book, Peter Scholze and Jared Weinstein show that the moduli space of
mixed-characteristic shtukas is a diamond, raising the possibility of using the cohomology of such
spaces to attack the Langlands conjectures for a reductive group over a p-adic field. This book
follows the informal style of the original Berkeley lectures, with one chapter per lecture. It explores
p-adic and perfectoid spaces before laying out the newer theory of shtukas and their moduli spaces.
Points of contact with other threads of the subject, including p-divisible groups, p-adic Hodge theory,
and Rapoport-Zink spaces, are thoroughly explained. Berkeley Lectures on p-adic Geometry will be a
useful resource for students and scholars working in arithmetic geometry and number theory.
  p adic analysis: Representations of Real and P-adic Groups Eng-chye Tan, Chen-bo Zhu, 2004
The Institute for Mathematical Sciences at the National University of Singapore hosted a research
program on ?Representation Theory of Lie Groups? from July 2002 to January 2003. As part of the
program, tutorials for graduate students and junior researchers were given by leading experts in the
field.This invaluable volume collects the expanded lecture notes of those tutorials. The topics
covered include uncertainty principles for locally compact abelian groups, fundamentals of
representations of p-adic groups, the Harish-Chandra-Howe local character expansion, classification
of the square-integrable representations modulo cuspidal data, Dirac cohomology and Vogan's
conjecture, multiplicity-free actions and Schur-Weyl-Howe duality.The lecturers include Tomasz
Przebinda from the University of Oklahoma, USA; Gordan Savin from the University of Utah, USA;
Stephen DeBacker from Harvard University, USA; Marko Tadi? from the University of Zagreb,
Croatia; Jing-Song Huang from The Hong Kong University of Science and Technology, Hong Kong;
Pavle Pand?i? from the University of Zagreb, Croatia; Chal Benson and Gail Ratcliff from East



Carolina University, USA; and Roe Goodman from Rutgers University, USA.
  p adic analysis: The Riemann Zeta-Function Anatoly A. Karatsuba, S. M. Voronin, 2011-05-03
The aim of the series is to present new and important developments in pure and applied
mathematics. Well established in the community over two decades, it offers a large library of
mathematics including several important classics. The volumes supply thorough and detailed
expositions of the methods and ideas essential to the topics in question. In addition, they convey
their relationships to other parts of mathematics. The series is addressed to advanced readers
wishing to thoroughly study the topic. Editorial Board Lev Birbrair, Universidade Federal do Ceará,
Fortaleza, Brasil Victor P. Maslov, Russian Academy of Sciences, Moscow, Russia Walter D.
Neumann, Columbia University, New York, USA Markus J. Pflaum, University of Colorado, Boulder,
USA Dierk Schleicher, Jacobs University, Bremen, Germany
  p adic analysis: Rational Quadratic Forms J. W. S. Cassels, 2008-08-08 Exploration of
quadratic forms over rational numbers and rational integers offers elementary introduction. Covers
quadratic forms over local fields, forms with integral coefficients, reduction theory for definite
forms, more. 1968 edition.
  p adic analysis: P-Adic Valued Distributions in Mathematical Physics Andrei Y.
Khrennikov, 2014-01-15
  p adic analysis: A Primer of Analytic Number Theory Jeffrey Stopple, 2003-06-23 An
undergraduate-level 2003 introduction whose only prerequisite is a standard calculus course.
  p adic analysis: P-adic Deterministic and Random Dynamics Andrei Y. Khrennikov, Marcus
Nilsson, 2013-03-14 This book provides an overview of the theory of p-adic (and more general
non-Archimedean) dynamical systems. The main part of the book is devoted to discrete dynamical
systems. It presents a model of probabilistic thinking on p-adic mental space based on ultrametric
diffusion. Coverage also details p-adic neural networks and their applications to cognitive sciences:
learning algorithms, memory recalling.
  p adic analysis: A Course in Arithmetic J-P. Serre, 2012-12-06 This book is divided into two
parts. The first one is purely algebraic. Its objective is the classification of quadratic forms over the
field of rational numbers (Hasse-Minkowski theorem). It is achieved in Chapter IV. The first three
chapters contain some preliminaries: quadratic reciprocity law, p-adic fields, Hilbert symbols.
Chapter V applies the preceding results to integral quadratic forms of discriminant ± I. These forms
occur in various questions: modular functions, differential topology, finite groups. The second part
(Chapters VI and VII) uses analytic methods (holomor phic functions). Chapter VI gives the proof of
the theorem on arithmetic progressions due to Dirichlet; this theorem is used at a critical point in
the first part (Chapter Ill, no. 2.2). Chapter VII deals with modular forms, and in particular, with
theta functions. Some of the quadratic forms of Chapter V reappear here. The two parts correspond
to lectures given in 1962 and 1964 to second year students at the Ecole Normale Superieure. A
redaction of these lectures in the form of duplicated notes, was made by J.-J. Sansuc (Chapters I-IV)
and J.-P. Ramis and G. Ruget (Chapters VI-VII). They were very useful to me; I extend here my
gratitude to their authors.
  p adic analysis: The Arithmetic Theory of Quadratic Forms Burton W Jones, 1950-12-31
This monograph presents the central ideas of the arithmetic theory of quadratic forms in
self-contained form, assuming only knowledge of the fundamentals of matric theory and the theory
of numbers. Pertinent concepts of p -adic numbers and quadratic ideals are introduced. It would
have been possible to avoid these concepts, but the theory gains elegance as well as breadth by the
introduction of such relationships. Some results, and many of the methods, are here presented for
the first time. The development begins with the classical theory in the field of reals from the point of
view of representation theory; for in these terms, many of the later objectives and methods may be
revealed. The successive chapters gradually narrow the fields and rings until one has the tools at
hand to deal with the classical problems in the ring of rational integers. The analytic theory of
quadratic forms is not dealt with because of the delicate analysis involved. However, some of the
more important results are stated and references are given.



  p adic analysis: P-adic Analytic Functions Alain Escassut, 2021-03-17 P-adic Analytic Functions
describes the definition and properties of p-adic analytic and meromorphic functions in a complete
algebraically closed ultrametric field.Various properties of p-adic exponential-polynomials are
examined, such as the Hermite-Lindemann theorem in a p-adic field, with a new proof. The order
and type of growth for analytic functions are studied, in the whole field and inside an open disk.
P-adic meromorphic functions are studied, not only on the whole field but also in an open disk and
on the complemental of an open disk, using Motzkin meromorphic products. Finally, the p-adic
Nevanlinna theory is widely explained, with various applications. Small functions are introduced
with results of uniqueness for meromorphic functions. The question of whether the ring of analytic
functions—in the whole field or inside an open disk—is a Bezout ring is also examined.
  p adic analysis: Abelian l-Adic Representations and Elliptic Curves Jean-Pierre Serre,
1997-11-15 This classic book contains an introduction to systems of l-adic representations, a topic of
great importance in number theory and algebraic geometry, as reflected by the spectacular recent
developments on the Taniyama-Weil conjecture and Fermat's Last Theorem. The initial chapters are
devoted to the Abelian case (complex multiplication), where one
  p adic analysis: p-adic Function Analysis Jose M. Bayod, 2020-12-17 Written by accomplished
and well-known researchers in the field, this unique volume discusses important research topics on
p-adic functional analysis and closely related areas, provides an authoritative overview of the main
investigative fronts where developments are expected in the future, and more.
  p adic analysis: P-adic Analysis, Arithmetic and Singularities Carlos Galindo, 2022
  p adic analysis: The Sensual (quadratic) Form John Horton Conway, 1997-12-31 John
Horton Conway's unique approach to quadratic forms was the subject of the Hedrick Lectures that
he gave in August of 1991 at the Joint Meetings of the Mathematical Association of America and the
American Mathematical Society in Orono, Maine. This book presents the substance of those lectures.
The book should not be thought of as a serious textbook on the theory of quadratic forms. It consists
rather of a number of essays on particular aspects of quadratic forms that have interested the
author. The lectures are self-contained and will be accessible to the generally informed reader who
has no particular background in quadratic form theory. The minor exceptions should not interrupt
the flow of ideas. The afterthoughts to the lectures contain discussion of related matters that
occasionally presuppose greater knowledge.
  p adic analysis: p-adic Analysis Francesco Baldassari, Siegfried Bosch, Bernard Dwork,
2006-11-14
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