cusps calculus

cusps calculus is a fascinating area of mathematical study that deals with the behavior of
functions at points where they exhibit a cusp-like behavior. These points, characterized by
a sharp change in direction, pose unique challenges and opportunities for analysis. This
article will delve into the intricacies of cusps calculus, exploring its definitions,
mathematical significance, applications, and methods for analysis. We will also address
common misconceptions and provide practical examples to illustrate key concepts. By the
end of this comprehensive guide, readers will have a solid understanding of cusps calculus
and its relevance in both theoretical and applied mathematics.
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Introduction to Cusps Calculus

Cusps calculus is a specialized area within the broader field of calculus that focuses on the
study of functions that exhibit cusps. A cusp is a point on a curve where the curve abruptly
changes direction, and this unique behavior presents distinct mathematical challenges.
Understanding cusps is crucial for analyzing the continuity and differentiability of functions,
particularly in the context of real-world applications. This section will provide a foundational
overview of cusps calculus, setting the stage for a deeper exploration of its properties and
implications.

Defining Cusps and Their Characteristics

In mathematics, a cusp is defined as a point on a curve where the function is continuous
but not differentiable. This means that while the function does not have any breaks or
jumps at the cusp point, the slope of the tangent line at that point is undefined or infinite. A
typical example of a cusp can be found in the function defined by \( f(x) = x~{2/3} ),
which has a cusp at the origin (0,0).



Characteristics of Cusps
Cusps have several notable characteristics that distinguish them from other points on a

curve:

e Continuity: The function is continuous at the cusp, meaning the left-hand limit and
right-hand limit at that point are equal.

* Non-Differentiability: The derivative does not exist at the cusp, indicating a sharp
change in direction.

e Local Extremum: Cusps can often represent local maxima or minima, depending on
the specific function.

e Graphical Representation: On a graph, cusps are visually identifiable by their
pointed shape.

Mathematical Significance of Cusps

Cusps play a significant role in various branches of mathematics, particularly in calculus
and geometry. They challenge traditional notions of differentiability and require specialized
techniques for analysis. Understanding cusps is essential for mathematicians and
engineers, particularly when modeling real-world phenomena that involve abrupt changes.

Implications for Calculus

The presence of cusps affects how we approach calculus problems, especially when it
comes to optimization and curve sketching. When analyzing functions with cusps, one must
take into account the following:

e Critical Points: Cusps often serve as critical points in optimization problems, where
the behavior of the function changes dramatically.

* Integration Techniques: The presence of cusps can complicate integration,
requiring careful consideration of limits and potential discontinuities.

e Behavior Near Cusps: The behavior of functions near cusps may require specific
techniques such as piecewise analysis.

Methods for Analyzing Cusps

Analyzing functions that contain cusps requires a variety of mathematical techniques. Here
are some common methods used by mathematicians and analysts:



Graphical Analysis

One of the primary methods for analyzing cusps is through graphical representation. By
plotting the function, one can visually identify the location of cusps and observe the
behavior of the function around these points. This method is particularly useful for intuitive
understanding.

Limit Analysis

Limits provide a rigorous way to analyze functions at cusps. By evaluating the left-hand and
right-hand limits as the function approaches the cusp point, mathematicians can determine
the continuity and behavior of the function. If the limits are equal but the derivative is not
defined, a cusp is confirmed.

Piecewise Functions

In some cases, functions containing cusps can be expressed as piecewise functions. This
allows for separate analysis of different intervals around the cusp, facilitating the
understanding of how the function behaves in each segment.

Applications of Cusps Calculus

Cusps calculus is not merely a theoretical construct; it has practical applications across
various fields. Understanding cusps can enhance modeling and problem-solving in the
following areas:

Physics and Engineering

In physics, cusp analysis is crucial for understanding phenomena such as phase transitions
or stress-strain relationships in materials. Engineers often encounter cusps when designing
structures that must withstand sudden forces or changes in load.

Computer Graphics

In computer graphics, the rendering of curves and surfaces often involves managing cusps.
Understanding how to represent and manipulate cusps allows for more realistic
visualizations of shapes and designs.

Common Misconceptions about Cusps

Despite their significance, there are several misconceptions about cusps that can lead to
confusion in mathematical analysis.



Cusps are Points of Discontinuity

One common misconception is that cusps indicate points of discontinuity. In reality, cusps
are characterized by continuity; however, they lack differentiability. Understanding this
distinction is crucial for accurate analysis.

All Non-Differentiable Points are Cusps

Not every non-differentiable point is a cusp. For example, points of vertical tangency or
corners in piecewise functions also represent non-differentiable points, but they do not
exhibit the sharp directional change characteristic of cusps.

Examples and Case Studies

To illustrate the concepts discussed, let’s consider a few examples of functions that exhibit
cusps:

Example 1: The Function \( f(x) = x~{2/3} \)

This function has a cusp at the origin. Analysis of the function reveals that while it is
continuous at \( x = 0), the derivative does not exist at this point, confirming the presence
of a cusp.

Example 2: The Function \( f(x) = |x]\)

The absolute value function is another classic example. At \( x = 0), the function is
continuous but has a cusp where the slope changes abruptly from negative to positive.

Conclusion

Cusps calculus is a critical aspect of mathematical analysis, offering insights into the
behavior of functions at points of non-differentiability. By understanding the characteristics
and implications of cusps, mathematicians can enhance their problem-solving capabilities
across various fields. This article has provided a comprehensive overview, from defining
cusps to exploring their applications, and has clarified common misconceptions. With this
foundational knowledge, one can appreciate the intricacies of cusps calculus and its
relevance in both theoretical and practical contexts.

Q: What are cusps in calculus?

A: Cusps are points on a curve where the function is continuous but not differentiable. They
are characterized by a sharp change in direction, resulting in an undefined slope at that
point.



Q: How do you identify a cusp on a graph?

A: A cusp can be identified on a graph as a pointed vertex where the curve changes
direction sharply. Analyzing the function's limits at that point can confirm its presence.

Q: Are all points of non-differentiability cusps?

A: No, not all non-differentiable points are cusps. Points of vertical tangency or corners in
piecewise functions also represent non-differentiable points but do not exhibit cusp-like
behavior.

Q: What is the significance of cusps in optimization
problems?

A: In optimization, cusps can represent critical points where the function's behavior
changes, indicating potential local maxima or minima which are essential for finding
optimal solutions.

Q: Can you provide an example of a function with a
cusp?

A: Yes, the function \( f(x) = x~{2/3} \) has a cusp at the origin (0,0). It is continuous there,
but its derivative is not defined, illustrating the cusp's properties.

Q: How does cusps calculus apply to engineering?

A: In engineering, understanding cusps is crucial for analyzing stress-strain relationships
and for designing structures that must endure sudden changes in load or force, enhancing
safety and efficiency.

Q: What methods are used to analyze cusps?

A: Common methods for analyzing cusps include graphical analysis, limit analysis, and the
use of piecewise functions to evaluate behavior around the cusp points.

Q: Are cusps relevant in computer graphics?

A: Yes, in computer graphics, managing the representation of cusps allows for more
realistic visualizations of curves and surfaces, which is vital for high-quality rendering.



Q: Do cusps have any real-world applications?

A: Yes, cusps have applications in various fields, including physics, engineering, and
computer graphics, where understanding sharp changes in function behavior is essential for
modeling and design.

Q: How can one determine if a function has a cusp?

A: To determine if a function has a cusp, one can evaluate the continuity and
differentiability at a point. If the function is continuous but the derivative does not exist, a
cusp is likely present.
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cusps calculus: Bones of the Ancestors Ronald F. Williamson, Susan Pfeiffer, 2003-01-01 This
book provides a rare glimpse of thirteenth century life and death in a southern Ontario Iroquoian
community. The discovery in 1997 of an Iroquoian ossuary containing the remains of at least 87
people has given scientists a remarkably detailed demographic profile of the Moatfield people, as
well as strong indicators of their health and diet. Published in English.

cusps calculus: Mathematical Time Capsules Dick Jardine, Amy Shell-Gellasch, 2011
Mathematical Time Capsules offers teachers historical modules for immediate use in the
mathematics classroom. Readers will find articles and activities from mathematics history that
enhance the learning of topics covered in the undergraduate or secondary mathematics curricula.
Each capsule presents at least one topic or a historical thread that can be used throughout a course.
The capsules were written by experienced practitioners to provide teachers with historical
background and classroom activities designed for immediate use in the classroom, along with
further references and resources on the chapter subject. --Publisher description.

cusps calculus: Waves and Boundary Problems Sergey G. Glebov, Oleg M. Kiselev, Nikolai
N. Tarkhanov, 2018-06-11 This is the second volume of Nonlinear Equations with Small Parameter
containing new methods of construction of global asymptotics of solutions to nonlinear equations
with small parameter. They allow one to match asymptotics of various properties with each other in
transition regions and to get unified formulas for connection of characteristic parameters of
approximate solutions. This approach underlies modern asymptotic methods and gives a deep insight
into crucial nonlinear phenomena. These are beginnings of chaos in dynamical systems, incipient
solitary and shock waves, oscillatory processes in crystals, engineering constructions and quantum
systems. Apart from independent interest the approximate solutions serve as a foolproof basis for
testing numerical algorithms. The second volume will be related to partial differential equations.
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cusps calculus: Arithmetic Moduli of Elliptic Curves. (AM-108), Volume 108 Nicholas M.
Katz, Barry Mazur, 2016-03-02 This work is a comprehensive treatment of recent developments in
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the study of elliptic curves and their moduli spaces. The arithmetic study of the moduli spaces began
with Jacobi's Fundamenta Nova in 1829, and the modern theory was erected by Eichler-Shimura,
Igusa, and Deligne-Rapoport. In the past decade mathematicians have made further substantial
progress in the field. This book gives a complete account of that progress, including not only the
work of the authors, but also that of Deligne and Drinfeld.

cusps calculus: A Course of Mathematics in Two Volumes, Composed for the Use of the Royal
Military Academy by Charles Hutton Charles Hutton, 1843

cusps calculus: L’'Hopital's Analyse des infiniments petits Robert E Bradley, Salvatore J.
Petrilli, C. Edward Sandifer, 2015-07-20 This monograph is an annotated translation of what is
considered to be the world’s first calculus textbook, originally published in French in 1696. That
anonymously published textbook on differential calculus was based on lectures given to the Marquis
de 'Hopital in 1691-2 by the great Swiss mathematician, Johann Bernoulli. In the 1920s, a copy of
Bernoulli’s lecture notes was discovered in a library in Basel, which presented the opportunity to
compare Bernoulli's notes, in Latin, to 'Hopital’s text in French. The similarities are remarkable, but
there is also much in I’'Hopital’s book that is original and innovative. This book offers the first
English translation of Bernoulli's notes, along with the first faithful English translation of ’'Hopital’s
text, complete with annotations and commentary. Additionally, a significant portion of the
correspondence between 1'Hopital and Bernoulli has been included, also for the fi rst time in English
translation. This translation will provide students and researchers with direct access to Bernoulli’s
ideas and I'Hopital’s innovations. Both enthusiasts and scholars of the history of science and the
history of mathematics will fi nd food for thought in the texts and notes of the Marquis de 1'Hopital
and his teacher, Johann Bernoulli.

cusps calculus: Human Osteology Tim D. White, Michael T. Black, Pieter A. Folkens,
2011-01-21 A classic in its field, Human Osteology has been used by students and professionals
through nearly two decades. Now revised and updated for a third edition, the book continues to
build on its foundation of detailed photographs and practical real-world application of science. New
information, expanded coverage of existing chapters, and additional supportive photographs keep
this book current and valuable for both classroom and field work. Osteologists, archaeologists,
anatomists, forensic scientists and paleontologists will all find practical information on accurately
identifying, recovering, and analyzing and reporting on human skeletal remains and on making
correct deductions from those remains. - From the world renowned and bestselling team of
osteologist Tim D. White, Michael T. Black and photographer Pieter A. Folkens - Includes hundreds
of exceptional photographs in exquisite detail showing the maximum amount of anatomical
information - Features updated and expanded coverage including forensic damage to bone and
updated case study examples - Presents life sized images of skeletal parts for ease of study and
reference

cusps calculus: Space - Time - Matter Jochen Briining, Matthias Staudacher, 2018-04-09 This
monograph describes some of the most interesting results obtained by the mathematicians and
physicists collaborating in the CRC 647 Space - Time - Matter, in the years 2005 - 2016. The work
presented concerns the mathematical and physical foundations of string and quantum field theory as
well as cosmology. Important topics are the spaces and metrics modelling the geometry of matter,
and the evolution of these geometries. The partial differential equations governing such structures
and their singularities, special solutions and stability properties are discussed in detail. Contents
Introduction Algebraic K-theory, assembly maps, controlled algebra, and trace methods Lorentzian
manifolds with special holonomy - Constructions and global properties Contributions to the spectral
geometry of locally homogeneous spaces On conformally covariant differential operators and
spectral theory of the holographic Laplacian Moduli and deformations Vector bundles in algebraic
geometry and mathematical physics Dyson-Schwinger equations: Fix-point equations for quantum
fields Hidden structure in the form factors ofN = 4 SYM On regulating the AdS superstring
Constraints on CFT observables from the bootstrap program Simplifying amplitudes in
Maxwell-Einstein and Yang-Mills-Einstein supergravities Yangian symmetry in maximally



supersymmetric Yang-Mills theory Wave and Dirac equations on manifolds Geometric analysis on
singular spaces Singularities and long-time behavior in nonlinear evolution equations and general
relativity

cusps calculus: Newman and Carranza's Essentials of Clinical Periodontology E-Book Michael
G. Newman, Irina F Dragan, Satheesh Elangovan, Archana K. Karan, 2020-12-18 Prepare for success
on the board exam with this concise, case-based review! Newman and Carranza's Essentials of
Clinical Periodontology - An Integrated Study Companion provides core information on
periodontology and implant dentistry in a format that reflects the current, case-based U.S. National
Board Dental Examination. Each chapter ends with a case-based exercise, allowing you to apply your
knowledge to the practice setting. Like the well-known Newman and Carranza's Clinical
Periodontology textbook, it covers everything from basic science and fundamental procedures to
advanced techniques in reconstructive, esthetic, and implant therapy — but with a focus on
need-to-know content. Written by periodontology experts Michael Newman, Irina Dragan, Satheesh
Elangovan, and Archana Karan, this illustrated study guide includes both a print book and a fully
searchable Expert Consult eBook. - Fast Facts include important, exam-oriented, take-home
messages as points from the corresponding chapters of Newman and Carranza's Clinical
Periodontology, 13th Edition. - Clinical Tips highlight concepts with direct clinical correlations, also
from the corresponding chapters of Newman and Carranza's Clinical Periodontology, 13th Edition. -
Clinical Problem Solving includes one case-based learning exercise per chapter as well as questions
and solutions with explanations. - Basic science and background information explains clinical
correlations. - Fully searchable text on Expert Consult website includes additional resources such as
interactive quizzing and group work questions.

cusps calculus: System of surgery v.3, 1895, 1895

cusps calculus: Illustrated Dental Embryology, Histology, and Anatomy - E-Book Mary
Bath-Balogh, Margaret J. Fehrenbach, 2014-04-11 Featuring detailed illustrations and full-color
photographs, Illustrated Dental Embryology, Histology, and Anatomy, 3rd Edition, provides a
complete look at dental anatomy, combined with dental embryology and histology and a review of
dental structures. A clear, reader-friendly writing style helps you understand both basic science and
clinical applications, putting the material into the context of everyday dental practice. Going beyond
an introduction to anatomy, this book also covers developmental and cellular information in depth.
Color photomicrographs make it easy to discern microscopic structures. Expert authors Mary
Bath-Balogh and Margaret Fehrenbach provide an essential background in oral biology for dental
hygiene and dental assisting students, including excellent preparation for the National Board Dental
Hygiene Examination (NBDHE). Comprehensive coverage includes all the content needed for an
introduction to the developmental, histological, and anatomical foundations of oral health.
High-quality anatomical illustrations and full-color clinical and microscopic photographs enhance
your understanding. An approachable writing style makes it easy to grasp and learn to apply the
material. A logical organization separates the book into four units for easier understanding: (1) an
introduction to dental structures, (2) dental embryology, (3) dental histology, and (4) dental
anatomy. Summary tables and boxes provide quick, easy-to-read summaries of concepts and
procedures and serve as useful review and study tools. Clinical Considerations boxes relate
abstract-seeming biological concepts to everyday clinical practice. Learning outcomes at the
beginning of each chapter clearly identify the information you are expected to absorb. Key terms
open each chapter, accompanied by phonetic pronunciations, and are highlighted within the text A
glossary provides a quick and handy way to look up terminology. A bibliography lists resource
citations for further research and study. Student resources on the companion Evolve website
enhance learning with practice quizzes including rationales and page-number references, case
studies, a histology matching game, review/assessment questions, tooth identification exercises, and
WebLinks to related sites. Updated and expanded evidence-based coverage includes topics such as
caries risk, fetal alcohol syndrome, periodontal disease, thyroid hormones and disease, stem cells
and dental pulp, and developmental defects associated with specific diseases and conditions. NEW



color illustrations and photomicrographs add detail and enhance comprehension. NEW practice
exercises on the companion Evolve website include quizzes containing 200 self-test questions with
instant feedback to help you prepare for examinations.

cusps calculus: Of Marshes and Maize Bruce B. Huckell, 1995 While it was once believed
that agriculture and pottery developed concurrently in prehistoric societies, modern research has
concluded that agriculture preceded pottery making, since a sedentary life with greater food
production led to both the need and time to create storage containers. Bruce Huckell has been at the
forefront of a movement in Arizona archaeology that has greatly modified our understanding of the
transition from the Archaic to the agricultural periods in the Southwest. Work done by Huckell and
others at Matty Canyon has produced the most detailed account available of a Late Archaic village
and has been extremely influential in suggesting that the cultivation of maize predated the
appearance of pottery. Of Marshes and Maize presents archaeological information obtained from
small-scale investigations at two deeply buried preceramic sites in the Cienega Creek Basin. Its
report on excavations at the Donaldson Site and at Los Ojitos offers a thorough description of
archaeological features and artifacts, floral and faunal remains, and their geological and
chronological contexts. From this data, the author concludes that a major shift toward a sedentary
lifeway dependent on maize agriculture had already occurred by Late Archaic times (c. 500 to 800
B.C.), demonstrating that previous research on late preceramic sites in this region has provided an
inadequate picture of the period. This monograph represents the first full presentation in the
literature of an important set of data that is well-known among researchers but has thus far not been
easily accessible. It is a classic example of the use of fragmentary evidence in well-dated contexts to
introduce new ideas, and will stand not only as an important record of the evidence but also as the
primary reference for this significant new interpretation of the late Archaic and the introduction of
agriculture into the Southwest.
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cusps calculus: Last Rites for the Tipu Maya Keith P. Jacobi, 2000-12-13 Last Rites for the
Tipu Maya is a groundbreaking study that uncovers the history of the Tipu Maya of Belize and their
subsequent contact with the Spanish conquistadores and missionaries.

cusps calculus: Chaos in Discrete Dynamical Systems Ralph Abraham, Laura Gardini, Christian
Mira, 2013-06-29 Chaos Theory is a synonym for dynamical systems theory, a branch of
mathematics. Dynamical systems come in three flavors: flows (continuous dynamical systems),
cascades (discrete, reversible, dynamical systems), and semi-cascades (discrete, irreversible,
dynamical systems). Flows and semi-cascades are the classical systems iuntroduced by Poincare a
centry ago, and are the subject of the extensively illustrated book: Dynamics: The Geometry of
Behavior, Addison-Wesley 1992 authored by Ralph Abraham and Shaw. Semi- cascades, also know as
iterated function systems, are a recent innovation, and have been well-studied only in one dimension
(the simplest case) since about 1950. The two-dimensional case is the current frontier of research.
And from the computer graphcis of the leading researcher come astonishing views of the new
landscape, such as the Julia and Mandelbrot sets in the beautiful books by Heinz-Otto Peigen and his
co-workers. Now, the new theory of critical curves developed byMira and his students and Toulouse
provide a unique opportunity to explain the basic concepts of the theory of chaos and bifurcations
for discete dynamical systems in two-dimensions. The materials in the book and on the
accompanying disc are not solely developed only with the researcher and professional in mind, but
also with consideration for the student. The book is replete with some 100 computer graphics to
illustrate the material, and the CD-ROM contains full-color animations that are tied directly into the
subject matter of the book, itself. In addition, much of this material has also been class-tested by the
authors. The cross-platform CD also contains a software program called ENDO, which enables users
to create their own 2-D imagery with X-Windows. Maple scripts are provided which give the reader
the option of working directly with the code from which the graphcs in the book were

cusps calculus: Recent Trends in Toeplitz and Pseudodifferential Operators Roland V.
Duduchava, Israel Gohberg, Sergei M. Grudsky, Vladimir Rabinovich, 2011-02-04 The aim of the



book is to present new results in operator theory and its applications. In particular, the book is
devoted to operators with automorphic symbols, applications of the methods of modern operator
theory and differential geometry to some problems of theory of elasticity, quantum mechanics,
hyperbolic systems of partial differential equations with multiple characteristics, Laplace-Beltrami
operators on manifolds with singular points. Moreover, the book comprises new results in the theory
of Wiener-Hopf operators with oscillating symbols, large hermitian Toeplitz band matrices,
commutative algebras of Toeplitz operators, and discusses a number of other topics.
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cusps calculus: FROM HUNTER-GATHERERS TO FARMERS Monica Margarit, Adina
Boroneant, 2024-08-18 It is difficult to capture one’s life in a few words, a few photographs or even a
book. The papers in the present volume will hopefully reflect a part of Clive Bonsall’s scientific
interests during a career that has started some 45 years ago. Their diversity is impressive: from
radiocarbon dating, environmental changes, human-environment interactions, funerary behaviour, to
paleogenetics and stable isotopes, reconstruction of ancient diets and obsidian sourcing, most of
them in close connection to the hunter-gatherer and first farmer communities of Europe. His studies
stretched over a large geographical area, focusing recently mainly around the Balkans and the
neighbouring regions. He has conducted fieldwork in Britain, Scotland, Romania and Slovenia,
edited 9 books and published over 160 papers, book-chapters, notes, as well as book and paper
reviews. His main publications include: “The Mesolithic in Europe” (1989), “The Human Use of
Caves” (1997), “The Iron Gates in Prehistory” (2008), “Submerged Prehistory” (2011) and “Not Just
for Show: The Archaeology of Beads, Beadwork and Personal Ornaments” (2017). His substantial
work in southeastern Europe is reflected by his long-standing collaboration and friendship with
many Romanian and Bulgarian archaeologists, and has received due recognition: Clive Bonsall is an
Honorary Member of both the “Vasile Parvan” Institute of Archaeology in Bucharest and the
National Institute of Archaeology with Museum in Sofia. His contribution to the archaeology of the
Iron Gates has earned him the recognition of the Serbian archaeologists working in the area. His
many other research interests and personal collaborations are also reflected in the present volume.
We are grateful to all our contributors: colleagues and friends, new and old, former students and
collaborators whose archaeological interests met Clive’s if only briefly. We were happy to see that so
many of us were able to mobilize in such a short time. We would like to thank all those who
answered our call and at a time when every minute of our professional lives is carefully planned in
advance, helped us put together this volume in less than a year. They have endured and complied
with our constant deadline reminders and requests, checked and re-checked their manuscripts in
record times, gracefully complying with the comments and suggestions from the reviewers, and
were most patient with our editorial work. Each paper was submitted to a double reviewing. We
would like to also thank our colleagues from various disciplines who accepted to anonymously
review the contributions. Their hard and serious work significantly improved the overall content of
the volume. The outcome has exceeded our most optimistic expectation: a volume that
geographically covers almost the entire European continent, from Britain to Russia and Greece and
touches on most important issues of hunter-gather adaptions through time. A volume brought
together by chronological landmarks (the end of the Pleistocene and the beginning of the Holocene)
and geographical areas but also by common approaches to issues such as human-animal
interactions, exploitation and use of raw materials, and subsistence strategies. We chose to organize
the papers on three main sections, while within the respective theme they follow in chronological
succession. The archaeology of the Iron Gates opens the volume, given Clive Bonsall’s substantial
contribution to the local early prehistory. The eight contributions cover a large range of subjects,
from physical anthropology (Andrei Soficaru), re-interpretation of earlier excavations and the
subsequent collections (Adina Boroneant), stone artefacts (Dragana Antonovié, Vidan Dimi¢, Andrej
Starovi¢ and DusSan Boric¢) to the study of faunal remains and subsequent paleo-dietary issues
(Adrian Balasescu, Adina Boroneant and Valentin Radu; Dragana Filipovi¢, Jelena Jovanovi¢ and
Dragana Ranci¢; Ivana Zivaljevi¢, Vesna Dimitrijevi¢ and Sofija Stefanovi¢), and osseous industries



(Monica Margarit and Adina Boroneant; Selena Vitezovic). These studies illustrate the still immense
research potential of the Iron Gates region despite the fact that most of the sites have been flooded
many decades ago. During the editing of the volume it became obvious that while some of the
contributions focused on the evidence from a certain site, others were more of a regional synthesis.
This latter section begins with a most interesting paper bringing together world history and
underwater archaeology (Jonathan Benjamin and Geoff Bailey). The following nine articles deal with
subjects such as social inequalities seen through the study of burial practices (Judith M. Grunberg),
lifeways, adaptations and subsistence strategies of the early prehistoric communities (Agathe
Reingruber; Mihael Budja; Annie Brown and Haskel Greenfield; Kenneth Ritchie), raw materials
acquisition and exploitation (Tomasz Ptonka, Maria Gurova, Eva David), exploitation, management
and trade of “exotic” goods (Vassil Nikolov). The nine papers focusing on individual sites present
case studies that illustrate the nature of the current research, the rich opportunities offered by the
growing range of scientific techniques and their applications to existing collections. This series of
papers starts at Zemunica Cave on the coast of the Eastern Adriatic (SiniSa Radovi¢ and Ankica Oros
SrsSen), explores the Mesolithic occupations at Malga Rondenetto (Paolo Biagi, Elisabetta Starnini
and Renato Nisbet) and Grotta dell’Edera (Barbara Voytek) in Italy, the Mesolithic ornamented
weapons of Motala in Sweden (Lars Larsson and Fredrik Molin), ending this Mesolithic journey
among the shell middens on the western coast of Scotland (Catriona Pickard). The transition to the
Neolithic happens among the beaver tools at Zamojste 2 in Russia (Olga Lozovskaya, Charlotte
Leduc and Louis Chaix). The Neolithic Age finds us further south into Bulgaria, exploring the
pitfields of Sarnevo (Krum Bacvarov and John Gorczyk) and the gold of Varna (Tanya Dzhanfezova),
while during the Bronze Age roe deer hunting is resurrected at Paks-Gyapa in Hungary (Laszlé
Bartosiewicz and Erika Gal). The volume presents altogether new results in recent research and new
information resulted from the study of old collections. We also hope it points out directions for future
research. It is with great joy that we present Clive Bonsall this volume, as a token of both our
appreciation and friendship, for his contributions to the Early Prehistory of Europe in general, and of
Southeastern Europe in special. The Editors
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