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This manuscript comes from the experience gained over
thirteen years of study and research on shell structures. The
title, Theory of Laminated Composite Doubly-Curved Shell
Structures, illustrates the theme followed in the present
volume. The present study aims to analyze the static and
dynamic behavior of moderately thick shells made of
composite materials. A particular attention is paid, other than
fibrous and laminated composites, also to “Functionally
graded materials” (FGMs). They are non-homogeneous
materials, characterized by a continuous varia on of the
mechanical properties through a particular direction. In
particular, the present manuscript was written as an attempt
to show, in an easy way, the theoretical aspects of doublycurved composite shell structures. Furthermore, it focuses
only on the theoretical aspects related to laminated
composite doubly-curved shell structures and represents a
shortened version of the book entitled: Mechanics of
Laminated Composite Doubly-Curved Shell Structures by the
same authors, wherein also the numerical part has been
presented. The present volume is aimed at Master degree
and PhD students in structural and applied mechanics, as
well as experts in these fields. The present volume is divided
into six chapters, in which static and dynamic analyses of
several structural elements are provided in detail.
Furthermore, the results of the adopted numerical technique
are presented for several problems such as different loading
and boundary conditions.
The volume reports on interdisciplinary discussions and
interactions between theoretical research and practical
studies on geometric structures and their applications in
architecture, the arts, design, education, engineering, and
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mathematics. These related fields of research can enrich
each other and renew their mutual interest in these topics
through networks of shared inspiration, and can ultimately
enhance the quality of geometry and graphics education.
Particular attention is dedicated to the contributions that
women have made to the scientific community and especially
mathematics. The book introduces engineers, architects and
designers interested in computer applications, graphics and
geometry to the latest advances in the field, with a particular
focus on science, the arts and mathematics education.
This book is designed as an advanced undergraduate or a
first-year graduate course for students from various
disciplines like applied mathematics, physics, engineering. It
has evolved while teaching courses on partial differential
equations during the last decade at the Politecnico of Milan.
The main purpose of these courses was twofold: on the one
hand, to train the students to appreciate the interplay
between theory and modelling in problems arising in the
applied sciences and on the other hand to give them a solid
background for numerical methods, such as finite differences
and finite elements.
This fifth edition has been fully updated to cover the many
advances made in CAGD and curve and surface theory since
1997, when the fourth edition appeared. Material has been
restructured into theory and applications chapters. The theory
material has been streamlined using the blossoming
approach; the applications material includes least squares
techniques in addition to the traditional interpolation methods.
In all other respects, it is, thankfully, the same. This means
you get the informal, friendly style and unique approach that
has made Curves and Surfaces for CAGD: A Practical Guide
a true classic. The book's unified treatment of all significant
methods of curve and surface design is heavily focused on
the movement from theory to application. The author provides
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complete C implementations of many of the theories he
discusses, ranging from the traditional to the leading-edge.
You'll gain a deep, practical understanding of their
advantages, disadvantages, and interrelationships, and in the
process you'll see why this book has emerged as a proven
resource for thousands of other professionals and academics.
* Provides authoritative and accessible information for those
working with or developing computer-aided geometric design
applications. * Covers all significant CAGD curve and surface
design techniques-from the traditional to the experimental. *
Includes a new chapter on recursive subdivision and
triangular meshes. * Presents topical programming exercises
useful to professionals and students alike. * Offers complete
C implementations of many of the book's examples via a
companion Web site.
This manuscript comes from the experience gained over ten
years of study and research on shell structures and on the
Generalized Differential Quadrature method. The title,
Mechanics of Laminated Composite Doubly-Curved Shell
Structures, illustrates the theme followed in the present
volume. The present study aims to analyze the static and
dynamic behavior of moderately thick shells made of
composite materials through the application of the Differential
Quadrature (DQ) technique. A particular attention is paid,
other than fibrous and laminated composites, also to
“Functionally Graded Materials” (FGMs). They are nonhomogeneous materials, characterized by a continuous
variation of the mechanical properties through a particular
direction. The GDQ numerical solution is compared, not only
with literature results, but also with the ones supplied and
obtained through the use of different structural codes based
on the Finite Element Method (FEM). Furthermore, an
advanced version of GDQ method is also presented. This
methodology is termed Strong Formulation Finite Element
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Method (SFEM) because it employs the strong form of the
differential system of equations at the master element level
and the mapping technique, proper of FEM. The connectivity
between two elements is enforced through compatibility
conditions.
Il libro è rivolto principalmente agli studenti delle Facoltà di
Architettura e di Design e vuole costituire una introduzione
alla rappresentazione parametrica di curve e superfici nel
piano e nello spazio. Il testo è corredato da numerosi esercizi
svolti che dimostrano l'applicazione delle tecniche proposte.
Al fine di rendere ancora più concreta la trattazione, gli
strumenti introdotti sono utilizzati per la soluzione di problemi
di reale interesse applicativo, raccolti in schede denominate
Real life applications. Per consentire una fruizione pratica dei
concetti sviluppati nel libro, molte delle immagini che
illustrano gli esempi proposti sono corredate da un QR code
che indirizza al materiale supplementare disponibile online.
The purpose of the volume is to provide a support textbook
for a second lecture course on Mathematical Analysis. The
contents are organised to suit, in particular, students of
Engineering, Computer Science and Physics, all areas in
which mathematical tools play a crucial role. The basic
notions and methods concerning integral and differential
calculus for multivariable functions, series of functions and
ordinary differential equations are presented in a manner that
elicits critical reading and prompts a hands-on approach to
concrete applications. The pedagogical layout echoes the
one used in the companion text Mathematical Analysis I. The
book’s structure has a specifically-designed modular nature,
which allows for great flexibility in the preparation of a lecture
course on Mathematical Analysis. The style privileges clarity
in the exposition and a linear progression through the theory.
The material is organised on two levels. The first, reflected in
this book, allows students to grasp the essential ideas,
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familiarise with the corresponding key techniques and find the
proofs of the main results. The second level enables the
strongly motivated reader to explore further into the subject,
by studying also the material contained in the appendices.
Definitions are enriched by many examples, which illustrate
the properties discussed. A host of solved exercises complete
the text, at least half of which guide the reader to the solution.
This new edition features additional material with the aim of
matching the widest range of educational choices for a
second course of Mathematical Analysis.
The book provides an introduction to Differential Geometry of
Curves and Surfaces. The theory of curves starts with a
discussion of possible definitions of the concept of curve,
proving in particular the classification of 1-dimensional
manifolds. We then present the classical local theory of
parametrized plane and space curves (curves in ndimensional space are discussed in the complementary
material): curvature, torsion, Frenet’s formulas and the
fundamental theorem of the local theory of curves. Then, after
a self-contained presentation of degree theory for continuous
self-maps of the circumference, we study the global theory of
plane curves, introducing winding and rotation numbers, and
proving the Jordan curve theorem for curves of class C2, and
Hopf theorem on the rotation number of closed simple curves.
The local theory of surfaces begins with a comparison of the
concept of parametrized (i.e., immersed) surface with the
concept of regular (i.e., embedded) surface. We then develop
the basic differential geometry of surfaces in R3: definitions,
examples, differentiable maps and functions, tangent vectors
(presented both as vectors tangent to curves in the surface
and as derivations on germs of differentiable functions; we
shall consistently use both approaches in the whole book)
and orientation. Next we study the several notions of
curvature on a surface, stressing both the geometrical
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meaning of the objects introduced and the
algebraic/analytical methods needed to study them via the
Gauss map, up to the proof of Gauss’ Teorema Egregium.
Then we introduce vector fields on a surface (flow, first
integrals, integral curves) and geodesics (definition, basic
properties, geodesic curvature, and, in the complementary
material, a full proof of minimizing properties of geodesics
and of the Hopf-Rinow theorem for surfaces). Then we shall
present a proof of the celebrated Gauss-Bonnet theorem,
both in its local and in its global form, using basic properties
(fully proved in the complementary material) of triangulations
of surfaces. As an application, we shall prove the PoincaréHopf theorem on zeroes of vector fields. Finally, the last
chapter will be devoted to several important results on the
global theory of surfaces, like for instance the characterization
of surfaces with constant Gaussian curvature, and the
orientability of compact surfaces in R3.
This book presents an analysis of the dialogue of literature
and science that forms a central part of the work of Italo
Calvino, one of Italy's best known contemporary authors. It
provides an in-depth study of Calvino's interest in scientific
models and methods and the ways these have informed his
narratives.
Imagine mathematics, imagine with the help of mathematics,
imagine new worlds, new geometries, new forms. Imagine
building mathematical models that make it possible to
manage our world better, imagine solving great problems,
imagine new problems never before thought of, imagine
combining music, art, poetry, literature, architecture, theatre
and cinema with mathematics. Imagine the unpredictable and
sometimes counterintuitive applications of mathematics in all
areas of human endeavour. This seventh volume starts with a
homage to the Italian artist Mimmo Paladino who created
exclusively for the Venice Conference 2019 ten original and
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unique works of art paper dedicated to the themes of the
meeting. A large section is dedicated to the most recent
Fields Medals including a Homage to Maryam Mirzakhani
including a presentation of the exhibition on soap bubbles in
art and science that took place in 2019. A section is
dedicated to cinema and theatre including the performances
by Claire Bardainne & Adrien Mondot. A part of the
conference focused on the community of mathematicians,
their role in literature and even in politics with the
extraordinary example of Antanas Mockus Major of Bogotá.
Mathematics in the constructions of bridges, in particular in
Italy in the Sixties was presented by Tullia Iori. A very
particular contribution on Origami by a mathematician, Marco
Abate and an artist, Alessandro Beber. And many other
topics. As usual the topics are treated in a way that is
rigorous but captivating, detailed and full of evocations. This
is an all-embracing look at the world of mathematics and
culture. The world, life, culture, everything has changed in a
few weeks with the Coronavirus. Culture, science are the
main ways to safeguard people's physical and social life.
Trust in humanity's creativity and ability. The motto today in
Italy is Everything will be fine. This work is addressed to all
those who have an interest in Mathematics.

This book pursues the accurate study of the
mathematical foundations of Quantum Theories. It may
be considered an introductory text on linear functional
analysis with a focus on Hilbert spaces. Specific
attention is given to spectral theory features that are
relevant in physics. Having left the physical
phenomenology in the background, it is the formal and
logical aspects of the theory that are privileged. Another
not lesser purpose is to collect in one place a number of
useful rigorous statements on the mathematical structure
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of Quantum Mechanics, including some elementary, yet
fundamental, results on the Algebraic Formulation of
Quantum Theories. In the attempt to reach out to
Master's or PhD students, both in physics and
mathematics, the material is designed to be selfcontained: it includes a summary of point-set topology
and abstract measure theory, together with an appendix
on differential geometry. The book should benefit
established researchers to organise and present the
profusion of advanced material disseminated in the
literature. Most chapters are accompanied by exercises,
many of which are solved explicitly.
The purpose of the volume is to provide a support for a
first course in Mathematics. The contents are organised
to appeal especially to Engineering, Physics and
Computer Science students, all areas in which
mathematical tools play a crucial role. Basic notions and
methods of differential and integral calculus for functions
of one real variable are presented in a manner that elicits
critical reading and prompts a hands-on approach to
concrete applications. The layout has a specificallydesigned modular nature, allowing the instructor to make
flexible didactical choices when planning an introductory
lecture course. The book may in fact be employed at
three levels of depth. At the elementary level the student
is supposed to grasp the very essential ideas and
familiarise with the corresponding key techniques. Proofs
to the main results befit the intermediate level, together
with several remarks and complementary notes
enhancing the treatise. The last, and farthest-reaching,
level requires the additional study of the material
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contained in the appendices, which enable the strongly
motivated reader to explore further into the subject.
Definitions and properties are furnished with substantial
examples to stimulate the learning process. Over 350
solved exercises complete the text, at least half of which
guide the reader to the solution. This new edition
features additional material with the aim of matching the
widest range of educational choices for a first course of
Mathematics.
Questo è un libro di testo sulla geometria differenziale di
curve e superfici, adatto agli studenti universitari del
secondo e terzo anno dei corsi di Laurea in Matematica,
Fisica, Ingegneria e Informatica.
The book collects over 120 exercises on different
subjects of Mathematical Finance, including Option
Pricing, Risk Theory, and Interest Rate Models. Many of
the exercises are solved, while others are only proposed.
Every chapter contains an introductory section illustrating
the main theoretical results necessary to solve the
exercises. The book is intended as an exercise textbook
to accompany graduate courses in mathematical finance
offered at many universities as part of degree programs
in Applied and Industrial Mathematics, Mathematical
Engineering, and Quantitative Finance.
The title, “Laminated Composite Doubly-Curved Shell
Structures. Differential and Integral Quadrature. Strong
Form Finite Elements” illustrates the theme treated and
the prospective followed during the composition of the
present work. The aim of this manuscript is to analyze
the static and dynamic behavior of thick and moderately
thick composite shells through the application of the
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Differential Quadrature (DQ) method. The book is
divided into two volumes wherein the principal higher
order structural theories are illustrated in detail and the
mechanical behavior of doubly-curved structures are
presented by several static and dynamic numerical
applications. In particular, the first volume is mainly
theoretical, whereas the second one is mainly related to
the numerical DQ technique and its applications in the
structural field. The numerical results reported in the
present volume are compared to the one available in the
literature, but also to the ones obtained through several
codes based on the Finite Element Method (FEM).
Furthermore, an advanced version of the DQ method,
termed Strong Formulation Finite Element Method
(SFEM), is presented. The SFEM solves the differential
equations inside each element in the strong form and
implements the mapping technique typical of the FEM.

This book aims to present in depth several Higherorder Shear Deformation Theories (HSDTs) by
means of a unified approach for the mechanical
analysis of doubly-curved shell structures made of
anisotropic and composite materials. In particular,
the strong and weak formulations of the
corresponding governing equations are discussed
and illustrated. The approach presented in this
volume is completely general and represents a valid
tool to investigate the structural behavior of many
arbitrarily shaped structures. An isogeometric
mapping procedure is also illustrated to this aim.
Special attention is given also to advanced and
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innovative constituents, such as Carbon Nanotubes
(CNTs), Variable Angle Tow (VAT) composites and
Functionally Graded Materials (FGMs). In addition,
several numerical applications are developed to
support the theoretical models. Accurate, efficient
and reliable numerical techniques able to
approximate both derivatives and integrals are
presented, which are respectively the Differential
Quadrature (DQ) and Integral Quadrature (IQ)
methods. Finally, two numerical techniques, named
Strong Formulation Finite Element Method (SFEM)
and Weak Formulation Finite Element Method
(WFEM), are developed to deal with multi-element
domains characterized by arbitrary shapes and
discontinuities.
This short book, geared towards undergraduate
students of computer science and mathematics, is
specifically designed for a first course in
mathematical logic. A proof of Gödel's completeness
theorem and its main consequences is given using
Robinson's completeness theorem and Gödel's
compactness theorem for propositional logic. The
reader will familiarize himself with many basic ideas
and artifacts of mathematical logic: a non-ambiguous
syntax, logical equivalence and consequence
relation, the Davis-Putnam procedure, Tarski
semantics, Herbrand models, the axioms of identity,
Skolem normal forms, nonstandard models and,
interestingly enough, proofs and refutations viewed
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as graphic objects. The mathematical prerequisites
are minimal: the book is accessible to anybody
having some familiarity with proofs by induction.
Many exercises on the relationship between natural
language and formal proofs make the book also
interesting to a wide range of students of philosophy
and linguistics.
This book offers readers a primer on the theory and
applications of Ordinary Differential Equations. The
style used is simple, yet thorough and rigorous. Each
chapter ends with a broad set of exercises that
range from the routine to the more challenging and
thought-provoking. Solutions to selected exercises
can be found at the end of the book. The book
contains many interesting examples on topics such
as electric circuits, the pendulum equation, the
logistic equation, the Lotka-Volterra system, the
Laplace Transform, etc., which introduce students to
a number of interesting aspects of the theory and
applications. The work is mainly intended for
students of Mathematics, Physics, Engineering,
Computer Science and other areas of the natural
and social sciences that use ordinary differential
equations, and who have a firm grasp of Calculus
and a minimal understanding of the basic concepts
used in Linear Algebra. It also studies a few more
advanced topics, such as Stability Theory and
Boundary Value Problems, which may be suitable for
more advanced undergraduate or first-year graduate
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students. The second edition has been revised to
correct minor errata, and features a number of
carefully selected new exercises, together with more
detailed explanations of some of the topics. A
complete Solutions Manual, containing solutions to
all the exercises published in the book, is available.
Instructors who wish to adopt the book may request
the manual by writing directly to one of the authors.
The book represents a basic support for a master
course in electromagnetism oriented to numerical
simulation. The main goal of the book is that the
reader knows the boundary-value problems of partial
differential equations that should be solved in order
to perform computer simulation of electromagnetic
processes. Moreover it includes a part devoted to
electric circuit theory based on ordinary differential
equations. The book is mainly oriented to electric
engineering applications, going from the general to
the specific, namely, from the full Maxwell’s
equations to the particular cases of electrostatics,
direct current, magnetostatics and eddy currents
models. Apart from standard exercises related to
analytical calculus, the book includes some others
oriented to real-life applications solved with MaxFEM
free simulation software.
The scientific personalities of Luigi Cremona,
Eugenio Beltrami, Salvatore Pincherle, Federigo
Enriques, Beppo Levi, Giuseppe Vitali, Beniamino
Segre and of several other mathematicians who
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worked in Bologna in the century 1861–1960 are
examined by different authors, in some cases
providing different view points. Most contributions in
the volume are historical; they are reproductions of
original documents or studies on an original work
and its impact on later research. The achievements
of other mathematicians are investigated for their
present-day importance.
Contains more than fifty carefully refereed and edited fulllength papers on the theory and applications of mathematical
methods arising out of the Fourth International Conference on
Mathematical Methods in Computer Aided Geometric Design,
held in Lillehammer, Norway, in July 1997.
Il presente testo raccoglie e sviluppa le lezioni che sono state
svolte in vari corsi di geometria tenuti al Politecnico di Milano
in questi ultimi anni. L'obiettivo è quello di presentare
un'introduzione agli strumenti di pensiero e alle tecniche di
calcolo dell'algebra lineare e della geometria analitica,
strumenti e tecniche che risultano essere fondamentali nello
sviluppo di gran parte della matematica, della fisica e
dell'ingegneria moderna
Il testo intende essere di supporto ad un secondo
insegnamento di Analisi Matematica secondo i principi dei
nuovi Ordinamenti Didattici. E' in particolare pensato per quei
corsi di studio (quali ad esempio Ingegneria, Informatica,
Fisica) in cui lo strumento matematico è ? parte significativa
della formazione. I concetti e i metodi fondamentali del
calcolo differenziale ed integrale di più variabili, le serie di
funzioni e le equazioni differenziali ordinarie sono presentati
con l'obiettivo primario di addestrare lo studente ad un loro
uso operativo, ma critico. L'impostazione didattica del testo
ricalca quella usata per l'Analisi I. La modalità di
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presentazione degli argomenti permette un uso flessibile e
modulare del testo, in modo da rispondere alle diverse
possibili scelte didattiche nell'organizzazione di un corso di
Analisi Matematica. Numerosi esempi corredano e illustrano
le definizioni e le proprietà di volta in volta enunciate. Viene
fornito un cospicuo numero di esercizi, tutti con la relativa
soluzione. Per oltre la metà di essi si delinea in modo
completo il procedimento risolutivo.
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