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The fundamental mathematical tools needed to understand machine learning include linear algebra, analytic geometry, matrix decompositions, vector
calculus, optimization, probability and statistics. These topics are traditionally taught in disparate courses, making it hard for data science or computer
science students, or professionals, to efficiently learn the mathematics. This self-contained textbook bridges the gap between mathematical and machine
learning texts, introducing the mathematical concepts with a minimum of prerequisites. It uses these concepts to derive four central machine learning
methods: linear regression, principal component analysis, Gaussian mixture models and support vector machines. For students and others with a
mathematical background, these derivations provide a starting point to machine learning texts. For those learning the mathematics for the first time, the
methods help build intuition and practical experience with applying mathematical concepts. Every chapter includes worked examples and exercises to test
understanding. Programming tutorials are offered on the book's web site.
"To design future networks that are worthy of society's trust, we must put the 'discipline' of computer networking on a much stronger foundation. This book
rises above the considerable minutiae of today's networking technologies to emphasize the long-standing mathematical underpinnings of the field."
-Professor Jennifer Rexford, Department of Computer Science, Princeton University "This book is exactly the one I have been waiting for the last couple of
years. Recently, I decided most students were already very familiar with the way the net works but were not being taught the fundamentals-the math. This
book contains the knowledge for people who will create and understand future communications systems." -Professor Jon Crowcroft, The Computer
Laboratory, University of Cambridge The Essential Mathematical Principles Required to Design, Implement, or Evaluate Advanced Computer Networks
Students, researchers, and professionals in computer networking require a firm conceptual understanding of its foundations. Mathematical Foundations of
Computer Networking provides an intuitive yet rigorous introduction to these essential mathematical principles and techniques. Assuming a basic grasp of
calculus, this book offers sufficient detail to serve as the only reference many readers will need. Each concept is described in four ways: intuitively; using
appropriate mathematical notation; with a numerical example carefully chosen for its relevance to networking; and with a numerical exercise for the reader.
The first part of the text presents basic concepts, and the second part introduces four theories in a progression that has been designed to gradually deepen
readers' understanding. Within each part, chapters are as self-contained as possible. The first part covers probability; statistics; linear algebra; optimization;
and signals, systems, and transforms. Topics range from Bayesian networks to hypothesis testing, and eigenvalue computation to Fourier transforms. These
preliminary chapters establish a basis for the four theories covered in the second part of the book: queueing theory, game theory, control theory, and
information theory. The second part also demonstrates how mathematical concepts can be applied to issues such as contention for limited resources, and the
optimization of network responsiveness, stability, and throughput.
This is part one of a two-volume book on real analysis and is intended for senior undergraduate students of mathematics who have already been exposed to
calculus. The emphasis is on rigour and foundations of analysis. Beginning with the construction of the number systems and set theory, the book discusses
the basics of analysis (limits, series, continuity, differentiation, Riemann integration), through to power series, several variable calculus and Fourier
analysis, and then finally the Lebesgue integral. These are almost entirely set in the concrete setting of the real line and Euclidean spaces, although there is
some material on abstract metric and topological spaces. The book also has appendices on mathematical logic and the decimal system. The entire text
(omitting some less central topics) can be taught in two quarters of 25–30 lectures each. The course material is deeply intertwined with the exercises, as it is
intended that the student actively learn the material (and practice thinking and writing rigorously) by proving several of the key results in the theory.
This book provides an introduction to the mathematical and algorithmic foundations of data science, including machine learning, high-dimensional
geometry, and analysis of large networks. Topics include the counterintuitive nature of data in high dimensions, important linear algebraic techniques such
as singular value decomposition, the theory of random walks and Markov chains, the fundamentals of and important algorithms for machine learning,
algorithms and analysis for clustering, probabilistic models for large networks, representation learning including topic modelling and non-negative matrix
factorization, wavelets and compressed sensing. Important probabilistic techniques are developed including the law of large numbers, tail inequalities,
analysis of random projections, generalization guarantees in machine learning, and moment methods for analysis of phase transitions in large random
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graphs. Additionally, important structural and complexity measures are discussed such as matrix norms and VC-dimension. This book is suitable for both
undergraduate and graduate courses in the design and analysis of algorithms for data.
Wow! This is a powerful book that addresses a long-standing elephant in the mathematics room. Many people learning math ask ``Why is math so hard for
me while everyone else understands it?'' and ``Am I good enough to succeed in math?'' In answering these questions the book shares personal stories from
many now-accomplished mathematicians affirming that ``You are not alone; math is hard for everyone'' and ``Yes; you are good enough.'' Along the way
the book addresses other issues such as biases and prejudices that mathematicians encounter, and it provides inspiration and emotional support for
mathematicians ranging from the experienced professor to the struggling mathematics student. --Michael Dorff, MAA President This book is a remarkable
collection of personal reflections on what it means to be, and to become, a mathematician. Each story reveals a unique and refreshing understanding of the
barriers erected by our cultural focus on ``math is hard.'' Indeed, mathematics is hard, and so are many other things--as Stephen Kennedy points out in his
cogent introduction. This collection of essays offers inspiration to students of mathematics and to mathematicians at every career stage. --Jill Pipher, AMS
President This book is published in cooperation with the Mathematical Association of America.
This book is an abridged version of the two volumes "Convex Analysis and Minimization Algorithms I and II" (Grundlehren der mathematischen
Wissenschaften Vol. 305 and 306). It presents an introduction to the basic concepts in convex analysis and a study of convex minimization problems (with
an emphasis on numerical algorithms). The "backbone" of bot volumes was extracted, some material deleted which was deemed too advanced for an
introduction, or too closely attached to numerical algorithms. Some exercises were included and finally the index has been considerably enriched, making it
an excellent choice for the purpose of learning and teaching.

to the English Translation This is a concise guide to basic sections of modern functional analysis. Included are such topics as the principles of Banach and
Hilbert spaces, the theory of multinormed and uniform spaces, the Riesz-Dunford holomorphic functional calculus, the Fredholm index theory, convex
analysis and duality theory for locally convex spaces. With standard provisos the presentation is self-contained, exposing about a h- dred famous "named"
theorems furnished with complete proofs and culminating in the Gelfand-Nalmark-Segal construction for C*-algebras. The first Russian edition was printed
by the Siberian Division of "Nauka" P- lishers in 1983. Since then the monograph has served as the standard textbook on functional analysis at the
University of Novosibirsk. This volume is translated from the second Russian edition printed by the Sobolev Institute of Mathematics of the Siberian
Division of the Russian Academy of Sciences· in 1995. It incorporates new sections on Radon measures, the Schwartz spaces of distributions, and a
supplementary list of theoretical exercises and problems. This edition was typeset using AMS-'lEX, the American Mathematical Society's 'lEX system. To
clear my conscience completely, I also confess that := stands for the definor, the assignment operator, signifies the end of the proof.
This book looks at the mathematical foundations of the models currently in use. All existing books on bioinformatics are software-orientated and they
concentrate on computer implementations of mathematical models of biology. This book is unique in the sense that it looks at the mathematical foundations
of the models, which are crucial for correct interpretation of the outputs of the models.
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