do dogs know calculus

do dogs know calculus is a question that may raise eyebrows, but it speaks to a broader
inquiry into animal cognition and intelligence. While dogs are known for their remarkable
abilities in various fields, from service work to search and rescue, the concept of them
understanding complex mathematical principles, such as calculus, is intriguing. This
article will explore the cognitive capabilities of dogs, the nature of their learning and
problem-solving skills, and how these compare to human understanding of mathematics.
We will delve into animal intelligence, the limitations of canine cognition, and what this
means for our understanding of dogs.

Following the exploration of these concepts, we will provide insights into the ways in
which dogs can perform tasks that may seem to require mathematical understanding and
discuss the implications of these findings for dog owners and trainers. Finally, we will
address frequently asked questions related to this topic to clarify common misconceptions.
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Understanding Canine Intelligence

To comprehend whether dogs can grasp concepts akin to calculus, it is essential first to
understand canine intelligence. Dogs exhibit a range of cognitive abilities that allow them
to interact with their environment and humans effectively. They are capable of learning
commands, recognizing human emotions, and even performing tasks that require a degree
of reasoning.

The Cognitive Skills of Dogs

Research has shown that dogs possess several cognitive skills that enable them to learn
and adapt to various situations. These skills include:



¢ Social Intelligence: Dogs are adept at reading human body language and vocal
cues, which allows them to respond appropriately in social contexts.

e Problem-Solving: Dogs can solve problems using trial and error, showcasing their
ability to adapt to new challenges.

e Memory: Dogs have both short-term and long-term memory, which aids them in
remembering commands, locations, and routines.

Despite these impressive abilities, the cognitive framework of dogs is not equivalent to
that of humans. While dogs can understand certain numerical concepts, such as quantity
and simple addition, their grasp of advanced mathematics remains limited.

Mathematical Abilities in Animals

The question of whether animals can perform mathematical tasks has intrigued
researchers for years. Studies have demonstrated that various species, including dogs, can
perform basic arithmetic and recognize numerical differences. However, these abilities do
not extend into complex fields such as calculus.

Animal Arithmetic: Basic Number Skills

Dogs can understand simple numerical concepts, which can be observed in several
practical scenarios:

e Counting: Dogs can count to an extent, often demonstrated when they are able to
identify the number of treats or toys presented to them.

¢ Quantity Discrimination: Research indicates that dogs can differentiate between
larger and smaller quantities, allowing them to make choices based on the number of
items available.

e Simple Addition: Some studies have shown that dogs can perform basic addition,
such as recognizing that if one treat is added to another, there will be a total of two
treats.

While these skills showcase a basic understanding of numbers, they do not equate to the
ability to understand calculus or higher mathematics, which involves abstract reasoning
and advanced problem-solving techniques.



The Limits of Dog Cognition

Understanding the limitations of canine cognition is crucial in addressing the question of
whether dogs can know calculus. While dogs exhibit remarkable intelligence, their
cognitive abilities are fundamentally different from those of humans.

Comparative Intelligence: Humans vs. Dogs

Human intelligence is characterized by abstract thinking, the ability to reason logically,
and the understanding of complex concepts. In contrast, dogs primarily operate on instinct
and learned behavior. Their intelligence is tailored towards social interactions and survival
rather than abstract reasoning.

Key limitations of dog cognition include:

e Abstract Thinking: Dogs do not possess the ability to think abstractly or
understand concepts that are not directly observable.

e Complex Problem Solving: While dogs can solve tangible problems, they struggle
with complex tasks that require multi-step reasoning or the application of theoretical
concepts.

e Language Comprehension: Dogs understand commands and cues but do not have

the capacity for language in the human sense, limiting their ability to grasp complex
ideas.

Canine Problem-Solving Skills

Despite their limitations, dogs show impressive problem-solving skills in various contexts.
Their ability to learn from their environment and adapt their behaviors is notable.

Practical Applications of Canine Intelligence

Dogs often demonstrate their problem-solving skills in real-world situations, such as:

e Service Dog Training: Many dogs are trained to assist people with disabilities,
showcasing their ability to learn complex tasks and understand human needs.



e Search and Rescue Operations: Dogs are employed in search and rescue missions
where they utilize their keen sense of smell and problem-solving abilities to locate
missing persons.

e Detection Work: Dogs are trained to detect drugs, explosives, and other
substances, requiring them to identify specific scents and respond appropriately.

These examples highlight how dogs can perform tasks that may mimic cognitive processes
but do not require an understanding of advanced mathematics like calculus.

Training and Learning in Dogs

Training plays a significant role in enhancing the cognitive abilities of dogs. Through
consistent and positive reinforcement, dogs can learn various commands and skills that
allow them to excel in different environments.

Methods of Dog Training

Effective training techniques can help maximize a dog's potential. Some widely used
methods include:

e Positive Reinforcement: Rewarding desired behaviors with treats or praise
encourages dogs to repeat those actions.

¢ Clicker Training: This method uses a sound to signal to the dog that they have
performed the desired behavior, facilitating quicker learning.

e Consistency: Using consistent commands and routines helps dogs understand
expectations and learn more effectively.

While training can enhance a dog's cognitive skills, it does not enable them to understand
calculus or similar abstract concepts.

Frequently Asked Questions



Q: Can dogs understand numbers?

A: Yes, dogs can understand basic numerical concepts such as quantity and simple
addition, but they do not grasp complex mathematics.

Q: Do dogs have a sense of problem-solving?

A: Yes, dogs exhibit problem-solving abilities through trial and error and can adapt
strategies to achieve specific goals.

Q: What is the highest level of intelligence a dog can
achieve?

A: Dogs can learn a variety of commands, perform complex tasks, and understand human
emotions, but their intelligence is not comparable to human cognitive abilities.

Q: Can dogs learn advanced commands that require
mathematical reasoning?

A: While dogs can learn complex commands, they do not possess the ability to understand
mathematical reasoning, such as calculus.

Q: How do dogs learn new tasks?

A: Dogs learn through positive reinforcement, repetition, and consistent training methods,
which help them associate commands with actions.

Q: Is there evidence that dogs can count?

A: Yes, some studies suggest that dogs can count to a basic extent and can differentiate
between larger and smaller quantities.

Q: Do dogs have emotions that affect their learning?

A: Yes, dogs experience emotions that can influence their learning and behavior, making a
positive emotional state beneficial for training.

Q: How important is social interaction for a dog's



learning process?

A: Social interaction is crucial for a dog's learning process, as it helps them understand
human cues and develop their social intelligence.

Q: Can dogs be trained to perform math-related tasks?

A: While dogs can be trained to perform tasks that involve counting or simple arithmetic,
they lack the understanding of complex mathematical concepts like calculus.

Q: What role does genetics play in a dog's intelligence?

A: Genetics can influence a dog's intelligence and learning ability, with some breeds
exhibiting higher cognitive skills than others.
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do dogs know calculus: Change Is the Only Constant Ben Orlin, 2019-10-08 From popular
math blogger and author of the underground bestseller Math With Bad Drawings, Change Is The
Only Constant is an engaging and eloquent exploration of the intersection between calculus and
daily life, complete with Orlin's sly humor and wonderfully bad drawings. Change is the Only
Constant is an engaging and eloquent exploration of the intersection between calculus and daily life,
complete with Orlin's sly humor and memorably bad drawings. By spinning 28 engaging
mathematical tales, Orlin shows us that calculus is simply another language to express the very
things we humans grapple with every day -- love, risk, time, and most importantly, change. Divided
into two parts, Moments and Eternities, and drawing on everyone from Sherlock Holmes to Mark
Twain to David Foster Wallace, Change is the Only Constant unearths connections between calculus,
art, literature, and a beloved dog named Elvis. This is not just math for math's sake; it's math for the
sake of becoming a wiser and more thoughtful human.

do dogs know calculus: The Calculus Collection Caren L. Diefenderfer, Roger B. Nelsen,
2010-12-31 The Calculus Collection is a useful resource for everyone who teaches calculus, in high
school or in a 2- or 4-year college or university. It consists of 123 articles, selected by a panel of six
veteran high school teachers, each of which was originally published in Math Horizons, MAA Focus,
The American Mathematical Monthly, The College Mathematics Journal, or Mathematics Magazine.
The articles focus on engaging students who are meeting the core ideas of calculus for the first time.
The Calculus Collection is filled with insights, alternate explanations of difficult ideas, and
suggestions for how to take a standard problem and open it up to the rich mathematical explorations
available when you encourage students to dig a little deeper. Some of the articles reflect an
enthusiasm for bringing calculators and computers into the classroom, while others consciously
address themes from the calculus reform movement. But most of the articles are simply interesting
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and timeless explorations of the mathematics encountered in a first course in calculus.

do dogs know calculus: Why Do Dogs Like Balls? D. Caroline Coile, Margaret H. Bonham,
2008 Do dogs believe pictures of dogs are real? Why do dogs turn in a circle before they lie down?
Can you trust someone your dog hates? Dog owners have questions; here are the answers to more
than 200 of them, provided by two of the most knowledgeable writers in the field. Fun to read,
eye-opening, and filled with important facts that every fan of Fido should know, it encompasses
topics ranging from doggie intelligence (Can dogs learn to read?) to canine behavior, body, and
senses (Can a dog sniff out cancer?). Find out if blind dogs are sad, whether dogs should be allowed
to roam, why they lick you, and why they wag their tails. You’ll gain a better, deeper understanding
of your best friend.

do dogs know calculus: Calculus: A Rigorous First Course Daniel ]. Velleman, 2017-01-18
Designed for undergraduate mathematics majors, this rigorous and rewarding treatment covers the
usual topics of first-year calculus: limits, derivatives, integrals, and infinite series. Author Daniel ].
Velleman focuses on calculus as a tool for problem solving rather than the subject's theoretical
foundations. Stressing a fundamental understanding of the concepts of calculus instead of
memorized procedures, this volume teaches problem solving by reasoning, not just calculation. The
goal of the text is an understanding of calculus that is deep enough to allow the student to not only
find answers to problems, but also achieve certainty of the answers' correctness. No background in
calculus is necessary. Prerequisites include proficiency in basic algebra and trigonometry, and a
concise review of both areas provides sufficient background. Extensive problem material appears
throughout the text and includes selected answers. Complete solutions are available to instructors.

do dogs know calculus: Autocomplete Justin Hook, 2025-02-26 From the evil genius behind the
award-winning Google Feud website A nearly unfiltered look at over 200 internet searches: Every
time a browser autocompletes our search query, it is showing us what millions of other people all
over the world are searching for. This curious collection showcases the very best of the often
strange—yet 100% real—autocomplete suggestions offered up by popular search engines, compiling
them into one hilarious, fascinating, and mildly disturbing volume. Each page contains one search
and its 10 best autocomplete suggestions including the most and least common, from Why is Ryan
Gosling... eating cereal? to If the Earth is round... why are shoes flat? Easy-to-read internet searches
and playful black-and-white line art throughout Justin Hook is a writer and producer whose credits
include Bob's Burgers, DreamWorks Dragons, and Simpsons Comics. His website Google Feud won
Best Game at The Webby Awards and led TIME to call him an evil genius. Technophiles, those
fascinated by the human psyche, and others who want an eye-opening laugh will be intrigued by
Autocomplete: The Book. Autocomplete shows us that we're all more alike than we think, even in our
deepest, darkest internet history. Great gift idea for men and women who have everything Includes
searches like I wish I were a, Why do bad guys, Why is it fun to, New York is full of, and so much
more Unique and laugh-out-loud humor book for our modern times

do dogs know calculus: Calculus for The Life Sciences Sebastian J. Schreiber, Karl J. Smith,
Wayne M. Getz, 2017-10-09 In this much anticipated Calculus for Life Sciences, Binder Ready
Version, the authors present the basic canons of first-year calculus, but motivated through real
biological problems. The two main goals of the text are to provide students with a thorough
grounding in calculus concepts and applications, analytical techniques, and numerical methods and
to have students understand how, when, and why calculus can be used to model biological
phenomena. Both students and instructors will find the book to be a gateway to the exciting
interface of mathematics and biology. This text is an unbound, binder-ready edition.

do dogs know calculus: The Math Instinct Keith Devlin, 2009-04-29 There are two kinds of
math: the hard kind and the easy kind. The easy kind, practiced by ants, shrimp, Welsh corgis -- and
us -- is innate. What innate calculating skills do we humans have? Leaving aside built-in
mathematics, such as the visual system, ordinary people do just fine when faced with mathematical
tasks in the course of the day. Yet when they are confronted with the same tasks presented as math,
their accuracy often drops. But if we have innate mathematical ability, why do we have to teach



math and why do most of us find it so hard to learn? Are there tricks or strategies that the ordinary
person can do to improve mathematical ability? Can we improve our math skills by learning from
dogs, cats, and other creatures that do math? The answer to each of these questions is a qualified
yes. All these examples of animal math suggest that if we want to do better in the formal kind of
math, we should see how it arises from natural mathematics. From NPR's Math Guy -- The Math
Instinct will provide even the most number-phobic among us with confidence in our own
mathematical abilities.

do dogs know calculus: How Dogs Think Stanley Coren, 2008-12-26 Our understanding of how
dogs think is littered with common misconceptions about the extent of their intellect and how they
make sense of the world around them. How Dogs Think unravels the mystery of what a dog can
understand and how much dogs can learn. World-renowned dog expert Stanley Coren explores the
thought processes of dogs, describes how dogs solve problems, explains the depths and limits of
their thinking and examines the kind of concepts which dogs can and cannot deal with. Along with
practical advice for people who want to improve their dog's learning ability and working
intelligence, How Dogs Think will answer such questions as: Do dogs have a notion of time? To what
extent do dogs understand what you say? How sharp are their senses? What do they see and hear?
Do dogs have a sense of music, humour, empathy, guilt or love? Do they learn by observation the
way that people do? How much can they remember? Do dogs have ESP or the ability to predict
earthquakes, and is it true that they can detect cancer or the onset of an epileptic fit in their
owners? Drawing on all the latest scientific research, How Dogs Think will enable dog owners
everywhere to understand more about what goes on in the mind of their best friend.

do dogs know calculus: Toward a Theology of Scientific Endeavour Professor Christopher
B Kaiser, 2013-05-28 Foundations of science are specific conditions of the cosmos, of human
intelligence, of cultural beliefs, and of technological structures that make the pursuit of modern
science possible. Each of the four foundations of scientific endeavour can be studied as a topic on its
own. The concurrent study of all four together reveals several tensions and interconnections among
them that point the way to a greater unification of faith and science. This book explores four
foundations of scientific endeavour and investigates some of the paradoxes each of them raises.
Kaiser shows that the resolution of these paradoxes inevitably leads us into theological discourse
and raises new challenges for theological endeavour. In order to address these challenges, Kaiser
draws on the wider resources of the Judeo-Christian tradition and argues for a refocusing of
contemporary theology from the perspective of natural science.

do dogs know calculus: The Original Dog Bible Kristin Mehus-Roe, 2011-10-04 The
wooftasticsecond edition. “This attractive, copiously illustrated easy-to-understand volume covers
every aspect of responsible dog ownership.” —Library Journal The revised and expanded second
edition of the bestselling The Original Dog Bible remains the most comprehensive dog lover’s
resource on the market! The book is divided into eight parts—each fully illustrated and designed for
easy reference—plus helpful, entertaining sidebars covering hundreds of related topics. With
detailed chapters on the requirements of caring for a dog, health, training, and so much more, this
book will prepare you for a wonderful life with a dog. Also included is a catalog of over 250 purebred
dog breeds with insightful articles for each! “Being a veteran veterinarian of twenty five years and a
lifetime pet lover, I can enthusiastically say ‘this old doc learned new tricks’ upon reading the
consummate book on all things dogs . . . I highly recommend it!” —Dr. Marty Becker, former
resident veterinarian on ABC’s Good Morning America and coauthor of Chicken Soup for the Dog
Lover’s Soul “This comprehensive book certainly lives up to its subtitle . . . The best part of the book,
however, covers ‘life with a dog,” with sections on pet care partners like sitters and walkers,
emergencies, lost dogs, biting, traveling with a dog, and a fantastic chapter on activities one can do
with one’s dog.” —Publishers Weekly

do dogs know calculus: Rethinking Knowledge Carlo Cellucci, 2017-03-29 This monograph
addresses the question of the increasing irrelevance of philosophy, which has seen scientists as well
as philosophers concluding that philosophy is dead and has dissolved into the sciences. It seeks to



answer the question of whether or not philosophy can still be fruitful and what kind of philosophy
can be such. The author argues that from its very beginning philosophy has focused on knowledge
and methods for acquiring knowledge. This view, however, has generally been abandoned in the last
century with the belief that, unlike the sciences, philosophy makes no observations or experiments
and requires only thought. Thus, in order for philosophy to once again be relevant, it needs to return
to its roots and focus on knowledge as well as methods for acquiring knowledge. Accordingly, this
book deals with several questions about knowledge that are essential to this view of philosophy,
including mathematical knowledge. Coverage examines such issues as the nature of knowledge;
plausibility and common sense; knowledge as problem solving; modeling scientific knowledge;
mathematical objects, definitions, diagrams; mathematics and reality; and more. This monograph
presents a new approach to philosophy, epistemology, and the philosophy of mathematics. It will
appeal to graduate students and researchers with interests in the role of knowledge, the analytic
method, models of science, and mathematics and reality.

do dogs know calculus: BpemMms nepemeHHbIX: MaTeMaTU4YecKnil aHanu3 B 6e3ymMHOM Mupe beH
Opnus, 2023-01-13 «Bpems nepeMeHHBIX» — Becellasd KHUTa 0 MaTeMaTHKe BOKPYT Hac. [IBafuaTh
BOCEMb yBJIEKaTeJIbHBEIX PACCKa30B, TOCBAIIEHHBIX Pa3HEIM aclieKTaM MaTeMaTUKH, COIPOBOXKAAI0TCS
3a0aBHBIMU aBTOPCKMMHU PUCYHKaMu. MaTeMaTuuyeckuil aHanus st OpauHa — 3TO YHUBEPCaIbHEBIH
SI3BIK, CIIOCOOHBIM BEIPA3UTh BCE, C YEM MEI CTAJIKMBAae€MCS KaXKIbli IeHb, — JII000Bb, PUCK, BpEMS U,
caMoe TJIaBHOe, IOCTOSSHHEIE U3MeHeHUs. TeMa [BUKeHNS BpeMeH! HaXOOUT OTpakeHue U B
Ha3BaHUAX YaCTell KHUTU — «MrHoBeHUsI» U «Be4HOCTU», U B ee nmepcoHaxax — oT lllepnoka
Xonmca go Mapka Tsena u [IaBupna ®octepa Yomneca. C IpucymiuMu eMy I0OMOPOM U
n300peTaTeNnbHOCThI0 OPJIMH BHIABISIET CBSI3U MEXIY MaTaHaIU30M, UCKYCCTBOM, JTUTEPATYPOH U
mo6uMoit cobako o UMeHU JIBUC. ABTOP HalllyMeBIlell «MaTeMaTUKM C OypalKUMU PUCYHKaMU» U
B 9TOY KHUTe CTAaBUT CBOEH IIeJIbI0 He IIPOCTO YBIeYhb YUTATENIT TI00OMMEIM IIPEeIMeTOM, HO CAesaTh
Hac 0onee MyIpPEIMU U BOYMYUBEIMHU.

do dogs know calculus: Mathematics of Optimization: How to do Things Faster Steven J.
Miller, 2017-12-20 Optimization Theory is an active area of research with numerous applications;
many of the books are designed for engineering classes, and thus have an emphasis on problems
from such fields. Covering much of the same material, there is less emphasis on coding and detailed
applications as the intended audience is more mathematical. There are still several important
problems discussed (especially scheduling problems), but there is more emphasis on theory and less
on the nuts and bolts of coding. A constant theme of the text is the “why” and the “how” in the
subject. Why are we able to do a calculation efficiently? How should we look at a problem? Extensive
effort is made to motivate the mathematics and isolate how one can apply ideas/perspectives to a
variety of problems. As many of the key algorithms in the subject require too much time or detail to
analyze in a first course (such as the run-time of the Simplex Algorithm), there are numerous
comparisons to simpler algorithms which students have either seen or can quickly learn (such as the
Euclidean algorithm) to motivate the type of results on run-time savings.
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do dogs know calculus: Annals of Improbable Research , 2005

do dogs know calculus: Every Dog Has Its Day Max Cryer, 2013 Why has Fido become a
generic term for all dogs? Why did hundreds of people collect dog faeces - and sell it?Dogs never eat
other dogs, so why is it a dog-eat-dog world? Did any dogs survive the 'Titanic'?What is a
Yorkipoo?Do mad dogs really go out in the midday sun? 'Every Dog Has Its Day' pays homage to
man'’s best friend, telling the stories of famous dogs in history, tracing the origins of some of our
favourite breeds, showing how dogs have become a significant part of our language, and describing
the amazing range of activities in which dogs are involved. Written with Max Cryer’s characteristic
light touch and sense of humour, this is a fascinating - and sometimes surprising - collection of
historical facts and eccentricities of language. It will delight all dog-lovers and anyone with a morsel




of interest in the world around them.

do dogs know calculus: Mathematics for the Life Sciences Glenn Ledder, 2013-08-29
Mathematics for the Life Sciences provides present and future biologists with the mathematical
concepts and tools needed to understand and use mathematical models and read advanced
mathematical biology books. It presents mathematics in biological contexts, focusing on the central
mathematical ideas, and providing detailed explanations. The author assumes no mathematics
background beyond algebra and precalculus. Calculus is presented as a one-chapter primer that is
suitable for readers who have not studied the subject before, as well as readers who have taken a
calculus course and need a review. This primer is followed by a novel chapter on mathematical
modeling that begins with discussions of biological data and the basic principles of modeling. The
remainder of the chapter introduces the reader to topics in mechanistic modeling (deriving models
from biological assumptions) and empirical modeling (using data to parameterize and select models).
The modeling chapter contains a thorough treatment of key ideas and techniques that are often
neglected in mathematics books. It also provides the reader with a sophisticated viewpoint and the
essential background needed to make full use of the remainder of the book, which includes two
chapters on probability and its applications to inferential statistics and three chapters on discrete
and continuous dynamical systems. The biological content of the book is self-contained and includes
many basic biology topics such as the genetic code, Mendelian genetics, population dynamics,
predator-prey relationships, epidemiology, and immunology. The large number of problem sets
include some drill problems along with a large number of case studies. The latter are divided into
step-by-step problems and sorted into the appropriate section, allowing readers to gradually develop
complete investigations from understanding the biological assumptions to a complete analysis.

do dogs know calculus: Play It Again, Tom Augustus Brown, 2011-10-31 Dogs can smell
electricity. Cats can heal bones by purring. Kittens can contact their mothers via a secret, ultra-sonic
language. Dogs can understand a vocabulary of 200 human words. Every day, it seems, new
scientific discoveries are fuelling the age old argument about which of man's two best friends really
is the superior species. Augustus Brown fans the flames further with this collection of the weirdest,
most wonderful and downright incredible of these truths about cats and dogs. Did you know, for
instance, that dogs can see moving objects 900 yards away, and that cats can sense earthquakes
coming? Or that dogs prefer Bach to Britney, while cats prefer drugs to chocolate? Fascinating,
funny and provocative, his book may not settle the debate once and for all. But it is certain to set cat
and dog lovers arguing like, well you know what...

do dogs know calculus: Constructal Theory of Social Dynamics Adrian Bejan, Gilbert W.
Merkx, 2007-10-26 Constructal Theory of Social Dynamics brings together for the first time social
scientists and engineers who present predictive theory of social organization, as a conglomerate of
mating flows that morph in time to flow more easily. The book offers a new way to look at social
phenomena as part of natural phenomena, and examines a new domain of application of engineering
such as thermodynamic optimization, thermoeconomics and design as science.

do dogs know calculus: Deduction, Computation, Experiment Rossella Lupacchini, Giovanna
Corsi, 2008-09-25 This volume is located in a cross-disciplinary ?eld bringing together mat- matics,
logic, natural science and philosophy. Re?ection on the e?ectiveness of proof brings out a number of
questions that have always been latent in the informal understanding of the subject. What makes a
symbolic constr- tion signi?cant? What makes an assumption reasonable? What makes a proof
reliable? G odel, Church and Turing, in di?erent ways, achieve a deep und- standing of the notion of
e?ective calculability involved in the nature of proof. Turing’s work in particular provides a “precise
and unquestionably adequate” de?nition of the general notion of a formal system in terms of a
machine with a ?nite number of parts. On the other hand, Eugene Wigner refers to the - reasonable
e?ectiveness of mathematics in the natural sciences as a miracle. Where should the boundary be
traced between mathematical procedures and physical processes? What is the characteristic use of a
proof as a com- tation, as opposed to its use as an experiment? What does natural science tell us
about the e?ectiveness of proof? What is the role of mathematical proofs in the discovery and



validation of empirical theories? The papers collected in this book are intended to search for some
answers, to discuss conceptual and logical issues underlying such questions and, perhaps, to call
attention to other relevant questions.
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