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Preface

The most immediate benefit derived from the study of logic is the skill needed to
construct sound arguments of one’s own and to evaluate the arguments of others. In
accomplishing this goal, logic instills a sensitivity for the formal component in lan-
guage, a thorough command of which is indispensable to clear, effective, and mean-
ingful communication. On a broader scale, by focusing attention on the requirement
for reasons or evidence to support our views, logic provides a fundamental defense
against the prejudiced and uncivilized attitudes that threaten the foundations of our
democratic society. Finally, through its attention to inconsistency as a fatal flaw in any
theory or point of view, logic proves a useful device in disclosing ill-conceived policies
in the political sphere and, ultimately, in distinguishing the rational from the irrational,
the sane from the insane.

To realize the benefits offered by the study of logic, one must thoroughly under-
stand the central concepts of the subject and be able to apply them in actual situations.
To promote the achievement of these goals, this text presents the central concepts of
logic clearly and simply. Examples are used extensively, key terms are introduced in
boldface type and defined in the glossary/index, and major points are illustrated in
graphic boxes. Furthermore, to ensure sufficient practice in applying the basic princi-
ples, the book includes over 2,000 exercises selected to illustrate the main points and
guard against the most typical mistakes. In most cases, every third exercise is an-
swered in the back of the book.

New to the Seventh Edition

The largest number of improvements appear in Chapter 9. First, a new section has
been added at the end dealing with Science and Superstition. This section continues
the treatment of scientific reasoning in the prior section, and it recommends criteria
for distinguishing bona fide science from the various forms of nonsense that decorate
our contemporary culture. Second, the section on Causality and Mill's Methods has
been largely rewritten, eliminating the inverse method of agreement and the double
method of agreement. Also, the joint method of agreement now conforms to Mill’s
own account. This section ends with a new discussion of Mill’s Methods and Science,
and the exercises have been recast to provide an experience of discovery for the
students. Lastly, in the section on Statistical Reasoning, the treatment of variance and
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standard deviation has been improved, and instruction is given on how to calculate
them.

In Chapter 1, the section on recognizing arguments has been reworked. The un-
problematic types of nonargument (warnings, reports, etc.) are grouped under a single
heading, and special treatment is then given to the more problematic types: expository
passages, illustrations, explanations, and conditional statements. The first section of
Chapter 2 features a more extended treatment of ambiguity and vagueness, which is
then carried through to the set of exercises involving disputes. This change helps
connect the subject of definition to argumentation: Vagueness and ambiguity cause
problems in arguments, and these problems can be cleared up with precising defini-
tions and lexical definitions.

In Chapter 3, the account of begging the question has been rewritten, and red
herring has been rewritten in part. Smaller changes have been made in numerous
other areas. Also, Chapter 4 has been shortened by eliminating the material that ap-
plies Venn diagrams to immediate inferences involving an alteration of terms. These
inferences depend on conversion, obversion, and contraposition, and I am persuaded
that the Venn technique for such arguments is excessively complicated and impedes
the transition to three-circle diagrams in the next chapter. However, Venn diagrams
continue to be used to test immediate inferences based on the square of opposition.
The final section of Chapter 6 has a new subsection on invalid argument forms, and
minor changes have been made in Chapters 5, 7, and 8.

What may be the most exciting improvement is the inclusion of a CD-ROM disc
with this edition that includes the following: LogicCoach 3 Plus, the Critical Thinking
and Writing supplement, the Truth Trees supplement, and selections from the new
interactive program, Learning Logic. LogicCoach, authored by Nelson Pole (Cleveland
State University), provides interactive instruction for working most of the exercises in
the textbook. Those exercises included in LogicCoach 3 Plus are now tagged in the
text with the symbol [LI4.

Learning Logic is a new piece of software written by me and designed and pro-
grammed by Joseph DeMarco (Cleveland State University). It provides dynamic, inter-
active instruction on the subject matter of the textbook, and it should prove highly
useful to students who are unable (or unwilling) to attend class and to those who need
additional help in mastering the concepts. This software is currently complete as
concerns the treatment of Venn diagrams, and it features samples of material relating
to other subjects, including informal fallacies. A complete version of Learning Logic is
expected in spring of the year 2000.

Robert Burch has again thoroughly updated the Students’ Study Guide to accom-
pany this edition. A new print supplement, Practice Tests, will be available, which we
hope will provide even more opportunity for students to practice the concepts and
procedures covered in the text. Finally, the Instructor’s Manual includes new test
materials in multiple-choice format, and these test materials are also being made avail-
able on disc in Thomson Learning Testing Tools.
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Alternative Course Approaches to the Textbook

Depending on the instructor’s preferences, this textbook can be approached in several
ways. The following chart presents possible approaches for three different kinds of
course.

In general, the material in each chapter is arranged so that certain later sections can
be skipped without affecting subsequent chapters. For example, those wishing a brief
treatment of natural deduction in both propositional and predicate logic may want to
skip the last three sections of Chapter 7 and the last four (or even five) sections of
Chapter 8. Chapter 2 can be skipped altogether, although some may want to cover the
first section of that chapter as an introduction to Chapter 3. Finally, the six sections of
Chapter 9 depend only slightly on earlier chapters, so these sections can be treated in
any order one chooses. However, Section 9.6 does depend in part on Section 9.5.

Type of Course
Informal logic
Traditional logic course, critical Course emphasizing
course reasoning course modern formal logic
Recommended Chapter 1 Chapter 1 Chapter 1
material Chapter 3 Chapter 2 Sections 4.1-4.3
Chapter 4 Chapter 3 Section 4.7
Chapter 5 Chapter 4 Sections 6.1-6.5
Chapter 6 Sections 5.1-5.3 Chapter 7
Sections 7.1-7.4 Sections 5.5-5.6 Chapter 8
Sections 6.1-6.4 Truth Tree Supplement
Section 6.6
Section 9.1
Sections 9.4-9.6
Writing Supplement
Optional Chapter 2 Section 5.4 Chapter 3
material Sections 7.5-7.7 Section 5.7 Sections 4.4-4.6
Chapter 9 Section 6.5 Sections 5.1-5.2
Sections 9.2-9.3 Section 5.7
Section 6.6
Acknowledgments

For their reviews and suggestions leading to the seventh edition [ want to thank

Jerome Balmuth, Colgate University

Drew Christie, University of New Hampshire
Charles F Kielkopf, Ohio State University

Dolores Miller, University of Missouri, Kansas City
Robert G. Pielke, El Camino College

Preface ix



Joseph Snyder, Anne Arundel Community College
Gordon Steinhoff, Utah State University

For their comments and suggestions leading to this new edition I also want to thank

David Behan, Agnes Scott College

Jack Bender, Ohio University

James O. Bennett, University of Tennessee, Knoxville
Ken Buckman, University of Texas, Pan American
Houston A. Craighead, Winthrop University

Dick Gaffney, Siena College

Lynn Holt, Mississippi State University

Peter Hutcheson, South Texas Community College
Debby D. Hutchins, Boston College

Glenn C. Joy, Southwest Texas State University
Frederick Mills, Bowie State University

Dwayne Mulder, California State University, Fresno
Theresa Norman, South Texas Community College
Rodney Peffer, University of San Diego

Linda Peterson, University of San Diego

Nelson Pole, Cleveland State University

Stephen Satris, Clemson University

Joseph G. Shay, Boston College

Of course, any errors or omissions that may remain are the result of my own oversight.

Those who have contributed reviews and suggestions leading to the six previous
editions, and to whom I want to express my continued thanks, are James T. Anderson,
University of San Diego; Carol Anthony, Villanova University; Harriet E. Baber, Univer-
sity of San Diego; James Baley, Mary Washington College; Victor Balowitz, State Uni-
versity of New York, College at Buffalo; Gary Baran, Los Angeles City College; Gregory
Bassham, Kings College; John Bender, Ohio University, Athens; James O. Bennett,
University of Tennessee, Knoxville; Robert Berman, Xavier University of Louisiana;
Joseph Bessie, Normandale Community College; John R. Bosworth, Oklahoma State
University; Robert Burch, Texas A&M University; Keith Burgess-Jackson, University of
Texas, Arlington; James Campbell, University of Toledo; William Carroll, Coppin State
University; Ping-Tung Chang, University of Alaska; Ralph W. Clarke, West Virginia
University; William F. Cooper, Baylor University; Donald Cress, Northern Illinois Uni-
versity, Dekalb; Ronald R. Cox, San Antonio College; Jack Crumley, University of San
Diego; William J. DeAngelis, Northeastern University; Paul DeVries, Wheaton College;
Beverly R. Doss and Richard W. Doss, Orange Coast College; Clinton Dunagan, Saint

x Preface



Philips College; Lenore Erickson, Cuesta College; Evan Fales, University of lowa; Lewis
S. Ford, Old Dominion University; Gary Foulk, Indiana State University, Terre-Haute;
LeAnn Fowler, Slippery Rock University; Thomas H. Franks, Eastern Michigan Univer-
sity; Bernard D. Freydberg, Slippery Rock University; George Gale, University of Mis-
souri, Kansas City; Joseph Georges, El Camino College; Kevin Gibson, University of
Colorado; Victor Grassian, Los Angeles Harbor College; J. Randall Groves, Ferris State
University; Ken Hanly, Brandon University; Ronald Hill, University of San Diego;
Lawrence Hinman, University of San Diego; R. 1. G. Hughes, University of South
Carolina, Columbia; William H. Hyde, Golden West College; Gary Jones, University of
San Diego; Olin Joynton, North Harris County College; Glen Kessler, University of
Virginia; Moya Kinchla, Bakersfield College; Bernard W. Kobes, Arizona State Univer-
sity; Richard La Croix, State University College at Buffalo; Sandra LaFave, West Valley
College, Saratoga, California; Richard Lee, University of Arkansas; Lory Lemke, Uni-
versity of Minnesota, Morris; Robert Levis, Pasadena City College; Chenyang Li, Mon-
mouth College, Monmouth, Illinois; Ardon Lyon, City University of London; Scott
MacDonald, University of lowa; Robert McKay, Norwich University; Rick McKita, Col-
orado State University; Thomas Manig, University of Missouri, Columbia; James
Manns, University of Kentucky; Dalman Mayer, Bellevue Community College; Larry
D. Mayhew, Western Kentucky University; Kenneth R. Merrill, University of
Oklahoma; Thomas Michaud, Wheeling Jesuit College; George D. Miller, DePaul Uni-
versity; John Mize, Long Beach City College; John D. Mullen, Dowling College; Henry
Nardone, Kings College; David O'Connor, Seton Hall University; Elane O’Rourke,
Moorpark College; Linda Peterson, University of San Diego; Nelson Pole, Cleveland
State University; Norman Prigge, Bakersfield State University; Gray Prince, West Los
Angeles College; R. Puligandla, University of Toledo; T. R. Quigley, Oakland Univer-
sity; Nani Rankin, Indiana University at Kokomo; Robert Redmon, Virginia Common-
wealth University; David Ring, Southern Methodist University; Phyllis Rooney,
Oakland University; Paul A. Roth, University of Missouri, St. Louis; Daniel Rothbart,
George Mason University; Paul Santelli, Siena College; Philip Schneider, George Mason
University; James D. Schumaker, University of North Carolina at Charlotte; Eric W.
Snider, University of Toledo; Lynne Spellman, University of Arkansas; John Sweigart,
James Madison University; Clarendon Swift, Moorpark College; Wayne Swindall, Cali-
fornia Baptist College; Bangs Tapscott, University of Utah; Richard Tieszen, San Jose
State University; William Uzgallis, Oregon State University; Thomas H. Warren, Solano
College; David Weinburger, Stockton State College; Paul Weirich, University of Mis-
souri, Columbia; and Frank Wilson, Bucknell University.

Finally, it has been a pleasure working with production supervisor Greg Hubit and
copy editor Arlyne Lazerson. Also, I am grateful to Peter Adams, philosophy editor at
Wadsworth Publishing Company, and to assistant editors Kerri Abdinoor and Mindy
Newfarmer for their help and support.

Preface xi



Contents

Chapter 1 Basic Concepts 1
1.1 Arguments, Premises, and Conclusions 1
1.2 Recognizing Arguments 14
1.3 Deduction and Induction 33
1.4  Validity, Truth, Soundness, Strength, Cogency 43
1.5  Argument Forms: Proving Invalidity 55
1.6  Extended Arguments 63
Chapter 2 Language: Meaning and Definition 76
2.1  Varieties of Meaning 76
2.2 The Intension and Extension of Terms 87
2.3 Definitions and Their Purposes 92
24  Definitional Techniques 100
2.5  Criteria for Lexical Definitions 110
Chapter 3 Informal Fallacies 118
3.1  Fallacies in General 118
3.2 Fallacies of Relevance 121
3.3  Fallacies of Weak Induction 138
3.4  Fallacies of Presumption, Ambiguity, and
Grammatical Analogy 155
3.5  Fallacies in Ordinary Language 180
Chapter 4 Categorical Propositions 199

4.1
4.2
43
4.4
4.5
4.6
4.7

The Components of Categorical Propositions 199
Quality, Quantity, and Distribution 202

Venn Diagrams and the Modern Square of Opposition 207

Conversion, Obversion, and Contraposition 215
The Traditional Square of Opposition 225

Venn Diagrams and the Traditional Standpoint 234
Translating Ordinary Language Statements into
Categorical Form 241

xiii



Chapter 5 Categorical Syllogisms 253

5.1  Standard Form, Mood, and Figure 253
5.2 Venn Diagrams 261
5.3  Rulesand Fallacies 274
5.4  Reducing the Number of Terms 282
5.5  Ordinary Language Arguments 285
5.6  Enthymemes 289
5.7  Sorites 294
Chapter 6 Propositional Logic 301
6.1  Symbols and Translation 301
6.2 Truth Functions 313
6.3 Truth Tables for Propositions 325
6.4  Truth Tables for Arguments 334
6.5 Indirect Truth Tables 338
6.6 Argument Forms and Fallacies 345
Chapter 7 Natural Deduction in Propositional Logic 364
7.1 Rules of Implication] 364
7.2 Rules of ImplicationII 374
7.3 Rules of Replacement1 384
7.4  Rules of Replacement II 395
7.5  Conditional Proof 405
7.6 Indirect Proof 410
7.7 Proving Logical Truths 416
Chapter 8 Predicate Logic 420
8.1  Symbols and Translation 420
8.2  Using the Rules of Inference 430
8.3  Change of Quantifier Rules 441
8.4  Conditional and Indirect Proof 445
8.5  Proving Invalidity 451
8.6  Relational Predicates and Overlapping Quantifiers 458
87  Identity 470
Chapter 9 Induction 485
9.1  Analogy and Legal and Moral Reasoning 485
9.2  Causality and Mill's Methods 505
9.3  Probability 529
9.4  Statistical Reasoning 545
9.5  Hypothetical/Scientific Reasoning 567
9.6  Science and Superstition 588

Answers to Selected Exercises 618

Glossary/Index 677

xiv Contents



The first two statements are true, the second two false. The last one expresses two
statements, both of which are true. Truth and falsity are called the two possible truth
values of a statement. Thus, the truth value of the first two statements is true, the truth
value of the second two is false, and the truth value of the last statement, as well as
that of its components, is true.

Unlike statements, many sentences cannot be said to be either true or false.
Questions, proposals, suggestions, commands, and exclamations usually cannot,
and so are not usually classified as statements. The following sentences are not
statements:

What is the atomic weight of carbon? (question)
Let's go to the park today. (proposal)
We suggest that you travel by bus. (suggestion)
Turn to the left at the next corner. (command)
All right! (exclamation)

The statements that make up an argument are divided into one or more premises
and one and only one conclusion. The premises are the statements that set forth the
reasons or evidence, and the conclusion is the statement that the evidence is claimed
to support or imply. In other words, the conclusion is the statement that is claimed to
follow from the premises. Here is an example of an argument:

All crimes are violations of the law.
Theft is a crime.
Therefore, theft is a violation of the law.

The first two statements are the premises; the third is the conclusion. (The claim that
the premises support or imply the conclusion is indicated by the word “therefore.”) In
this argument the premises really do support the conclusion, and so the argument is a
good one. But consider this argument:

Some crimes are misdemeanors.
Murder is a crime.
Therefore, murder is a misdemeanor.

In this argument the premises do not support the conclusion, even though they are
claimed to, and so the argument is not a good one.

One of the most important tasks in the analysis of arguments is being able to
distinguish premises from conclusion. If what is thought to be a conclusion is really a
premise, and vice versa, the subsequent analysis cannot possibly be correct. Fre-
quently, arguments contain certain indicator words that provide clues in identifying
premises and conclusion. Some typical conclusion indicators are
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therefore accordingly entails that

wherefore we may conclude hence

thus it must be that it follows that
consequently whence implies that
we may infer o} as a result

Whenever a statement follows one of these indicators, it can usually be identified as
the conclusion. By process of elimination the other statements in the argument are the
premises. Example:

Corporate raiders leave their target corporation with a heavy debt burden and no
increase in productive capacity. Consequently, corporate raiders are bad for the
business community.

The conclusion of this argument is “Corporate raiders are bad for the business com-
munity,” and the premise is “Corporate raiders leave their target corporation with a
heavy debt burden and no increase in productive capacity.”

If an argument does not contain a conclusion indicator, it may contain a premise
indicator. Some typical premise indicators are

since in that seeing that

as indicated by may be inferred from for the reason that
because as inasmuch as

for given that owing to

Any statement following one of these indicators can usually be identified as a premise.
Example:

Expectant mothers should never use recreational drugs, since the use of these
drugs can jeopardize the development of the fetus.

Arguments, Premises, and Conclusions 3



The premise of this argument is “The use of these drugs can jeopardize the develop-
ment of the fetus,” and the conclusion is “Expectant mothers should never use recre-
ational drugs.”

One premise indicator not included in the above list is “for this reason.” This
indicator is special in that it comes immediately after the premise that it indicates. “For
this reason” (except when followed by a colon) means for the reason (premise) that
was just given. In other words, the premise is the statement that occurs immediately
before “for this reason.” One should be careful not to confuse “for this reason” with
“for the reason that.”

Sometimes a single indicator can be used to identify more than one premise. Con-
sider the following argument:

The development of high-temperature superconducting materials is technolog-
ically justified, for such materials will allow electricity to be transmitted without
loss over great distances, and they will pave the way for trains that levitate
magnetically.

The premise indicator “for” goes with both “Such materials will allow electricity to be
transmitted without loss over great distances” and “They will pave the way for trains
that levitate magnetically.” These are the premises. By process of elimination, “The
development of high-temperature superconducting materials is technologically justi-
fied” is the conclusion. _

Sometimes an argument contains no indicators. When this occurs, the reader/
listener must ask himself or herself such questions as: What single statement is claimed
(implicitly) to follow from the others? What is the arguer trying to prove? What is the
main point in the passage? The answers to these questions should point to the conclu-
sion. Example:

The space program deserves increased expenditures in the years ahead. Not only
does the national defense depend upon it, but the program will more than pay
for itself in terms of technological spinoffs. Furthermore, at current funding
levels the program cannot fulfill its anticipated potential.

The conclusion of this argument is the first statement, and all of the other statements
are premises. The argument illustrates the pattern found in most arguments that lack in-
dicator words: the intended conclusion is stated first, and the remaining statements are
then offered in support of this first statement. When the argument is restructured accord-
ing to logical principles, however, the conclusion is always listed after the premises:

P,: The national defense is dependent upon the space program.

P,:  The space program will more than pay for itself in terms of technological
spinoffs.

P;: At current funding levels the space program cannot fulfill its anticipated
potential.

C: The space program deserves increased expenditures in the years ahead.
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When restructuring arguments such as this, one should remain as close as possible
to the original version, while at the same time attending to the requirement that prem-
ises and conclusion be complete sentences that are meaningful in the order in which
they are listed.

Note that the first two premises are included within the scope of a single sentence
in the original argument. For the purposes of this chapter, compound arrangements of
statements in which the various components are all claimed to be true will be consid-
ered as separate statements.

Passages that contain arguments sometimes contain statements that are neither
premises nor conclusion. Only statements that are actually intended to support the
conclusion should be included in the list of premises. If a statement has nothing to do
with the conclusion or, for example, simply makes a passing comment, it should not
be included within the context of the argument. Example:

Socialized medicine is not recommended because it would result in a reduction in
the overall quality of medical care available to the average citizen. In addition,
it might very well bankrupt the federal treasury. This is the whole case against
socialized medicine in a nutshell.

The conclusion of this argument is “Socialized medicine is not recommended,” and
the two statements following the word “because” are the premises. The last statement
makes only a passing comment about the argument itself and is therefore neither a
premise nor a conclusion.

Closely related to the concepts of argument and statement are those of inference
and proposition. An inference, in the technical sense of the term, is the reasoning
process expressed by an argument. As we will see in the next section, inferences may
be expressed not only through arguments but through conditional statements as well.
In the loose sense of the term, “inference” is used interchangeably with “argument.”

Analogously, a proposition, in the technical sense, is the meaning or information
content of a statement. For the purposes of this book, however, “proposition” and
“statement” are used interchangeably.

Note on the History of Logic

The person who is generally credited as being the father of logic is the ancient Greek
philosopher Aristotle (384322 B.C.). Aristotle’s predecessors had been interested in
the art of constructing persuasive arguments and in techniques for refuting the argu- -
ments of others, but it was Aristotle who first devised systematic criteria for analyzing
and evaluating arguments. Aristotle’s logic is called syllogistic logic and includes
much of what is treated in Chapters 4 and 5 of this text. The fundamental elements in
this logic are terms, and arguments are evaluated as good or bad depending on how
the terms are arranged in the argument. In addition to his development of syllogistic
logic, Aristotle cataloged a number of informal fallacies, a topic treated in Chapter 3 of
this text.
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After Aristotle’s death, another Greek philosopher, Chrysippus (279-206 B.c.), one
of the founders of the Stoic school, developed a logic in which the fundamental
elements were whole propositions. Chrysippus treated every proposition as either true
or false and developed rules for determining the truth or falsity of compound propo-
sitions from the truth or falsity of their components. In the course of doing so, he laid
the foundation for the truth functional interpretation of the logical connectives pre-
sented in Chapter 6 of this text and introduced the notion of natural deduction, treated
in Chapter 7.

For thirteen hundred years after the death of Chrysippus, relatively little creative
work was done in logic. The physician Galen (a.D. 129—ca. 199) developed the theory
of the compound categorical syllogism, but for the most part philosophers confined
themselves to writing commentaries on the works of Aristotle and Chrysippus. Boe-
thius (ca. 480-524) is a noteworthy example.

The first major logician of the Middle Ages was Peter Abelard (1079-1142). Abelard
reconstructed and refined the logic of Aristotle and Chrysippus as communicated by
Boethius, and he originated a theory of universals that traced the universal character
of general terms to concepts in the mind rather than to “natures” existing outside the
mind, as Aristotle had held. In addition, Abelard distinguished arguments that are valid
because of their form from those that are valid because of their content, but he held
that only formal validity is the “perfect” or conclusive variety. The present text follows
Abelard on this point.

After Abelard, the study of logic during the Middle Ages blossomed and flourished
through the work of numerous philosophers. It attained its final expression in the
writings of the Oxford philosopher William of Occam (ca. 1285-1349). Occam devoted
much of his attention to modal logic, a kind of logic that involves such notions as
possibility, necessity, belief, and doubt. He also conducted an exhaustive study of
forms of valid and invalid syllogisms and contributed to the development of the con-
cept of a metalanguage—that is, a higher-level language used to discuss linguistic
entities such as words, terms, propositions, and so on.

Toward the middle of the fifteenth century, a reaction set in against the logic of the
Middle Ages. Rhetoric largely displaced logic as the primary focus of attention; the
logic of Chrysippus, which had already begun to lose its unique identity in the Middle
Ages, was ignored altogether, and the logic of Aristotle was studied only in highly
simplistic presentations. A reawakening did not occur until two hundred years later
through the work of Gottfried Wilhelm Leibniz (1646-1716).

Leibniz, a genius in numerous fields, attempted to develop a symbolic language or
“calculus” that could be used to settle all forms of disputes, whether in theology,
philosophy, or international relations. As a result of this work, Leibniz is sometimes
credited with being the father of symbolic logic. Leibniz’s efforts to symbolize logic
were carried into the nineteenth century by Bernard Bolzano (1781-1848).

With the arrival of the middle of the nineteenth century, logic commenced an
extremely rapid period of development that has continued to this day. Work in sym-
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bolic logic was done by a number of philosophers and mathematicians, including
Augustus DeMorgan (1806-1871), George Boole (1815-1864), William Stanley Jevons
(1835-1882), and John Venn (1834-1923), some of whom are popularly known today
by the logical theorems and techniques that bear their names. At the same time, a
revival in inductive logic was initiated by the British philosopher John Stuart Mill
(1806-1873), whose methods of induction are presented in Chapter 9 of this text.

Toward the end of the nineteenth century, the foundations of modern mathematical
logic were laid by Gottlob Frege (1848-1925). His Begriffsschrift sets forth the theory
of quantification presented in Chapter 8 of this text. Frege’s work was continued into
the twentieth century by Alfred North Whitehead (1861-1947) and Bertrand Russell
(1872-1970), whose monumental Principia Mathematica attempted to reduce the
whole of pure mathematics to logic. The Principia is the source of much of the
symbolism that appears in Chapters 6, 7, and 8 of this text.

During the twentieth century, much of the work in logic has focused on the formal-
ization of logical systems and on questions dealing with the completeness and consis-
tency of such systems. A now-famous theorem proved by Kurt Goedel (1906-1978)
states that in any formal system adequate for number theory there exists an undecidable
formula—that is, a formula such that neither it nor its negation is derivable from the
axioms of the system. Other developments include multivalued logics and the formal-
ization of modal logic. Most recently, logic has made a major contribution to technology
by providing the conceptual foundation for the electronic circuitry of digital computers.

EXERCISE 1.1

L. Each of the following passages contains a single argument. Using the letters “P”
and “C,” identify the premises and conclusion of each argument, writing premises
first and conclusion last. List the premises in the order in which they make the
most sense, and write both premises and conclusion in the form of separate
declarative sentences. Indicator words may be eliminated once premises and
conclusion have been appropriately labeled. The exercises marked with a star are
answered in the back of the text.

*1. Titanium combines readily with oxygen, nitrogen, and hydrogen, all of which
have an adverse effect on its mechanical properties. As a result, titanium must
be processed in their absence. (

. (Illustrated World of Science Encyclopedia)

2. Since the good, accogdiné to Plato, is that which furthers a person’s real

interests, it follows that in any given case when the good is known, men will
seek it.

(Avrum Stroll and Richard Popkin, Philosophy and the Human Spirit)

3. As the denial or perversion of justice b}; the sentences of courts, as well as in

any other manner, is with reason classed among the just causes of war, it will
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(
follow that ‘Ehe federal judiciary ought to have cognizance of all causes in
which the citizens of other countries are concerned. )
(Alexander Hamilton, Federalist Papers, No. 80)
* 4. When individuals voluntarily abandon property, they forfeit any expectation of
privacy in it that they might have had.{Therefore, a warrantlegs search or sei-
zure of abandoned property is not unreasonable under the Fourth Amendmen?(
(Judge Stephanie Kulp Seymour, United States v. Jones
5. Artists and poets look at the world and seek relationships and order. But they
translate their ideas to canvas, or to marble, or into poetic images. Scientists
try to find relationships between different objects and events. To express the
order they find, they create hypotheses and theories. Thus the great scientific
theories are easily compared to great art and great literature.
(Douglas C. Giancoli, The Ideas of Physics, 3rd edition)
6. The fact that there was never a land bridge between Australia and mainland
Asia is evidenced by the fact that the animal species in the two areas are very
different. Asian placental mammals and Australian marsupial mammals have
not been in contact in the last several million years.
C (T. Douglas Price and Gary M. Feinman, Images of the Past)
* 7.EThe psychological impact and crisis created by birth of a defective infant is
devastating.|Not only is the mother denied the normal tension release from
the stress of pregnancy, but both parents feel a crushing blow to their dignity,
self-esteem, and self-confidence. In a very short time, they feel grief for the
loss of the normal expected child, anger at fate, numbness, disgust, waves of
helplessness and disbelief.
(John A. Robertson, “Involuntary Euthanasia of Defective Newborns™)
8. The classroom teacher is crucial to the development and academic success of
the average student, and administrators simply are ancillary to this effort. For
this reason, classroom teachers ought to be paid at least the equivalent of
administrators at all levels, including the superintendent.
(Peter . Falstrup, Letter to the Editor)
9. An agreement cannot bind unless both parties to the agreement know what
they are doing and freely choose to do it. This implies that the seller who
intends to enter a contract with a customer has a duty to disclose exactly what
the customer is buying and what the terms of the sale are.
(Manuel G. Velasquez, “The Ethics of Consumer Production”)
*10. Punishment, when speedy and specific, may suppress undesirable behavior,
but it cannot teach or encourage desirable alternatives. Therefore, it is crucial
to use positive techniques to model and reinforce appropriate behavior that
the person can use in place of the unacceptable response that has to be
suppressed. '
(Walter Mischel and Harriet Mischel, Essentials of Psychology)
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