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To Linda

It is wrong always, everywhere, and for anyone,
to believe anything upon insufficient evidence.

—W. K. Clifford

Nothing can be more important than the art of
formal reasoning according to true logic.

—Gottfried Wilhelm Leibniz
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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 meaning-
ful 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 demo-
cratic 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 what makes sense from what makes
no sense. This book is written with the aim of securing these benefits.

Note to the Instructor

The image on the front cover is intended to convey the message that logic is the key
to all learning. Keys open doors. Logic is the key that opens the door to reasoned dis-
course and dialogue, unlocking an important opportunity for learning. Through logic,
students learn to support their views with reasons and to open their minds to the rea-
sons of others. Logic creates a common foundation upon which individuals who hold
opposing points of view can learn from each other. What might otherwise devolve into
a shouting match of conflicting opinions becomes a venue for the rational exchange of
ideas.

To promote the achievement of this goal, this new edition adopts the theme that
learning logic is empowering. In this context, saying that logic is empowering does
not mean that logic is properly used to overpower one’s opponents, to smash their
arguments. Rather, it means that logic empowers both the arguer and the listener
to enter into a rational exchange where each is free to explore the strengths and
weaknesses of the arguments presented on both sides. Logic lays the foundation for
a meeting of minds and is therefore one of the great civilizing elements in human
society. To implement the empowerment theme, each chapter begins with a brief
selection explaining how the content of the chapter is empowering. While the inclu-
sion of these selections may be the most visible change in the new edition, as you
proceed through the book, you will encounter additional improvements that are less
visible.
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New to This Edition

Each chapter of the book now begins with a signature paragraph explaining how and why
the content of the chapter is empowering. These “Empowerment” selections replace the
“How Logical Are You?” selections in the prior edition. Examples and exercises throughout
the book have been updated, featuring current situations and young personalities drawn
from an ethnically diverse population that students will readily recognize. In the section
relating to induction, more treatment is given to probabilities and odds, and how to com-
pute the one from the other. Further, in the final chapter, new treatment is given to the cor-
rupting influence of corporate money on what we take to be scientific truth. From the start,
a chief motivator of this new edition has been Diversity and Inclusion. The book has been
especially tuned to respect and value all individuals, regardless of marital status, gender,
ethnicity, religious orientation, or socioeconomic status. We are committed to the view that
such a perspective constitutes the best environment for learning anything, and it will help
students feel at home when studying logic.

Hallmark Features

o Chapters are organized so that earlier sections provide the foundation for later ones.
Later sections can be skipped by instructors opting to do so.

o The main points are always presented up front so students cannot possibly miss
them.

o Relevant and up-to-date examples are used extensively.
o Key terms are introduced in boldface type and defined in the Glossary/Index.
 Central concepts are illustrated in graphic boxes.

o Numerous exercises, many drawn from real-life sources such as newspapers, text-
books, and magazines, are included to perfect student skills—the current edition
includes over 2,700 exercises.

 Biographical vignettes of prominent logicians are included to give logic a human face.
o Dialogue exercises illustrate the application of logical principles to real-life situations.

o Venn diagrams for syllogisms are presented in a novel and more effective way, using
color to identify the relevant areas.

o End-of-chapter summaries facilitate student review.

+ The solution to every third exercise is provided in the Answers to Selected Exercises
section, so students can easily check their work.

o A robust digital platform offers thousands of autograded practice questions that
boost students’ confidence in mastering logic. These are accompanied by video and
tutorial help resources.

o Multimedia resources, such as Learning Logic, offer students stepped-out tutorials
on challenging Logic concepts and applications.
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Ways of Approaching This Textbook

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, Chapters 9 through
14 depend only slightly on earlier chapters, so these can be treated in any order one
chooses. However, Chapter 14 does depend in part on Chapter 13.

Type of Course

Informal logic

Traditional course, critical- Course emphasizing
logic course reasoning course modern formal logic
Recommended Chapter 3 Chapter 1 Chapter 1
material Chapter 4 Chapter 2 Sections 4.1-4.3
Chapter 5 Chapter 3 Section 4.7
Chapter 6 Chapter 4 Sections 6.1-6.5
Sections Sections 5.1-5.3 Chapter 7
7.1-7.4 Sections 5.5-5.6 Chapter 8
Sections 6.1-6.4 Truth Trees supplement
Section 6.6
Chapter 9
Chapter 12
Chapter 13
Chapter 14
Critical Think-

ing and Writing
supplement

Optional Chapter 2 Section 5.4 Chapter 3
material Sections Section 5.7 Sections 4.4-4.6
7.5-7.7 Section 6.5 Sections 5.1-5.2
Chapters 9-14  Chapter 10 Section 5.7
Chapter 11 Section 6.6

To the Student

Imagine that you are interviewing for a job. The person across the desk asks about your
strengths, and you reply that you are energetic, enthusiastic, and willing to work long
hours. Also, you are creative and innovative, and you have good leadership skills. Then
the interviewer asks about your reasoning abilities. You reply that you have always con-
sidered your reasoning abilities to be excellent.

“Can you point to any evidence of this ability?” the interviewer asks.
“Well,” you reply, “in college | took a course in logic, and | easily earned an ‘A.""

“I'm impressed,” says the interviewer. “You sound like exactly the kind of job can-
didate we are looking for. Your reasoning abilities will combine with your other
talents for a powerful effect.”

Preface  xiii
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“1'm happy to hear you say that,” you reply. “But could you elaborate on that last
point?”

“I'll be happy to,” the interviewer says. “Reasoning skills are essential to good
judgment. Your reasoning ability and good judgment will combine with your cre-
ativity to yield projects that truly benefit our company, they will convince our other
employees that you are leading them in the right direction, and they will blend
with your enthusiasm to inspire others to do their best. Further, your willingness to
work long hours will guarantee that your efforts will pay off in the end.”

“Then, does that mean that you have a place for me?” you ask.

“Absolutely,” says the interviewer. “I will be delighted to recommend you for a
highly responsible position in our company.”

The point of this brief dialogue is that good reasoning skills are essential to doing any-
thing right. The businessperson uses reasoning skills in writing a report or preparing
a presentation, the scientist uses them in designing an experiment or clinical trial, the
department manager uses them in maximizing worker efficiency, and the lawyer uses
them in composing an argument to a judge or jury. And that’s where logic comes in.
The chief purpose of logic is to develop good reasoning skills. In fact, logic is so impor-
tant that when the liberal arts program of studies was formulated fifteen hundred years
ago, logic was selected as one of the original seven liberal arts. Logic remains to this day
a central component of a college or university education.

From a more pragmatic angle, logic is important to earning a good score on any of the
several tests required for admission to graduate professional schools—the LSAT, GMAT,
MCAT, GRE, and so on. Obviously, the designers of these tests recognize that the ability
to reason logically is a prerequisite to success in these fields. Also, logic is a useful tool in
relieving what has come to be called math anxiety. For whatever reason, countless students
today are terrified of any form of reasoning that involves abstract symbols. If you happen to
be one of these students, you should find it relatively easy to master the use of logical sym-
bols, which are closely tied to ordinary language, and your newly found comfort with these
symbols will carry over into the other, more difficult fields.

In addition to the existing and new features described in the “New to This Edition”
section of this preface, WebAssign also includes the following supplements. Critical
Thinking and Writing offers practice in writing arguments about real-life topics; Truth
Trees present a standard introduction to the method of truth trees, which can be used
as a supplement or alternative to the truth-table method; and Logic and Graduate-
Level Admission Tests shows how the principles learned in studying logic can be used
to answer questions on the LSAT, GMAT, MCAT, and GRE. Finally, Existential Import
traces the history of existential import through the logic of Aristotle and George Boole.

Why Learning Logic Is Empowering

In 2019, Stanford Graduate School of Education published the results of a study of
11,000 letters written by teenaged students to the 2016 U.S. presidential candidates.

Xiv Preface
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One might have expected that the letters would have been filled with bombastic lan-
guage or emotionally charged appeals to the candidates. But no. What the researchers
found is that the majority of letters appealed to logic in expressing their point. The stu-
dents used reasons and evidence to present their positions. There had been no required
format to follow in writing these letters, so why the appeal to logic?

As we will see throughout this textbook, logic empowers both arguer and listener. Non-
logical strategies are often coercive, manipulative, and dishonest. Sometimes evidence
is withheld, or the arguer attempts to make the listener feel threatened or emotionally
overwhelmed. The goal of such strategies is to trick listeners into believing something
they might not believe if all the relevant evidence were made available. Trickery fails to
respect the listener’s ability to evaluate evidence rationally. And it is counterproductive
for the arguer, since the listener typically ends up feeling cheated rather than convinced.

Empowerment through logic is very different from attempting to gain power over
other people by manipulating or coercing them. For example, suppose someone tries
to get you to believe something by making you feel afraid—afraid of losing something
like social status or money. In the end, if you are taken in by the manipulator’s scheme,
the manipulator “wins” and you “lose.” You believe something, not on the basis of freely
understanding that a conclusion follows on the basis of evidence, but rather as an out-
come of coercion. This type of manipulation is a zero-sum game. There is only one
winner. If the manipulation succeeds, the manipulator wins and you lose.

Logical reasoning, on the other hand, is a win-win strategy. The arguer presents evi-
dence or reasons relevant to the conclusion, and, if the reasoning is solid, the listener
is persuaded and freely consents to the conclusion. In effect, the arguer presents evi-
dence in a way that invites listeners to open their minds to new ways of evaluating the
evidence presented. The effectiveness of logical persuasion is manifest by the listener’s
free embrace of the conclusion advanced. Once listeners understand how the conclu-
sion follows from the evidence, they freely accept the conclusion and make it their own.
The listeners are then motivated to present the same line of reasoning to others. In this
manner, logical reasoning provides a solid basis for consensus building.

Logic provides a set of basic principles that are the same for everyone. It resembles math-
ematics in this respect. Mathematical reasoning is so convincing because, if you follow the
rules, you can't go astray. It provides a sure and solid foundation for arriving at conclusions.
Logic does the same thing. Because the rules of logic are universal in the same way that the
rules of math are universal, there is no opportunity for manipulation or fabrication. The
rules work equally to everyone’s advantage. Everyone wins. In this way, logic is the founda-
tion of all productive negotiations. Good arguments facilitate a meeting of minds. Good
arguments facilitate mutual understanding and encourage cooperation. In effect, logic
may be the most powerful engine for preserving peace yet created by the human mind.

Online Learning Platform: WebAssign

Built by educators, WebAssign provides flexible settings at every step to customize your
course with online activities and secure testing to meet learners’ unique needs. Students
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get everything in one place, including rich content and study resources designed to fuel
deeper understanding, plus access to a dynamic, interactive eTextbook. Proven to help
hone problem-solving skills, WebAssign helps you help learners in any course format.
For more information, visit https://www.cengage.com/webassign.

Study Smarter

Ever wonder if you studied enough? WebAssign from Cengage can help.

WebAssign is an online learning platform for your math, statistics, physical sciences,
and engineering courses. It helps you practice, focus your study time, and absorb what
you learn. When class comes—you’re way more confident.

With WebAssign, you will:

« Get instant feedback and grading on your assignments

o Know how well you understand concepts

o Watch videos and tutorials when you’re stuck

« Perform better on in-class activities

Ancillaries for the Instructor

Additional instructor resources for this product are available online at the Cengage
Instructor Center—an all-in-one resource for class preparation, presentation, and test-
ing. Resources available for download from the Cengage Instructor Center include:

Instructor’s Manual

Includes solutions to all the exercises in the textbook.

Solutions and Answer Guide

This manual contains solutions to all exercises from the text, including Chapter Review
Exercises and Chapter Tests, located in the instructor companion site and the WebAssign
Resources tab.

Cengage Testing Powered by Cognero

Cognero is a flexible online system that allows you to author, edit, and manage test
bank content online. You can create multiple tests in an instant and deliver them from
your LMS, your classroom, or export to printable PDF or Word format for in-class
assessment. This is available online via the Cengage Instructor Center.

PowerPoint Slides

The PowerPoint® slides are ready-to-use, visual outlines of each section that can be
easily customized for your lectures.

Presentations include activities, examples, and opportunities for student engagement
and interaction.
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Educator’'s Guide

Describes the content and activities available in the accompanying WebAssign course—
including videos, prebuilt assignments, and other exercise types—that you can integrate
into your course to support your learning outcomes and enhance student engagement
and success.
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Basic Concepts

Arguments, Premises, and Conclusions

1.2 Recognizing Arguments

1.3 Deduction and Induction

1.4 Validity, Truth, Soundness, Strength, and Cogency
1.5 Argument Forms: Proving Invalidity

1.6 Extended Arguments

(A Arguments, Premises, and Conclusions

Learning how to construct good arguments is empowering.
Suppose there is an upcoming election for Sheriff, and one of the candidates
is Timberly Brown. One of your friends urges that you vote against Brown.
“I just don’t trust her,” she says. “I get a bad feeling when I see her. I don’t
like her attitude. And I also don’t like her smile or the way she dresses” Are
these good reasons to vote against Brown? Has your friend given you a good
argument?

Logic may be defined as the organized body of knowledge, or science, that
evaluates arguments. All of us encounter arguments in our day-to-day experi-
ence. We read them in books and newspapers, hear them on television, and for-
mulate them when communicating with friends and associates. The aim of logic
is to develop a system of methods and principles that we may use as criteria for
evaluating the arguments of others and as guides in constructing arguments of
our own. Among the benefits to be expected from the study of logic is an increase
in confidence that we are making sense when we criticize the arguments of others
and when we advance arguments of our own.
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An argument, in its simplest form, is a group of
statements, one or more of which (the premises) are
claimed to provide support for, or reasons to believe,
one of the others (the conclusion). Every argument
may be placed in either of two basic groups: those
in which the premises really do support the conclu-
sion and those in which they do not, even though
they are claimed to. The former are said to be good
arguments (at least to that extent), the latter bad
arguments. The purpose of logic, as the science that
evaluates arguments, is thus to develop methods and
techniques that allow us to distinguish good argu-
ments from bad.

As is apparent from the given definition, the term
argument has a very specific meaning in logic. It does
not mean, for example, a mere verbal fight, as one
might have with one’s parent, spouse, or friend. Let
us examine the features of this definition in greater
detail. First of all, an argument is a group of statements.
A statement is a sentence that is either true or false—
in other words, typically a declarative sentence or
a sentence component that could stand as a declarative
sentence. The following sentences are statements:

Chocolate truffles are loaded with calories.
Melatonin helps relieve jet lag.

Political candidates always tell the complete
truth.

No wives ever cheat on their husbands.

Naomi Osaka plays tennis and Kevin Durant
plays basketball.

The first two statements are true, and 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 com-
ponents, 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 state-
ments. The following sentences are not statements:
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Where is Khartoum? (question)
Let's go to a movie tonight. (proposal)

| suggest you get contact lenses. (suggestion)
Turn off the TV right now. (command)
Fantastic! (exclamation)

The statements that make up an argument are
divided into one or more premises and exactly
one conclusion. The premises are the state-
ments 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 film stars are celebrities.
Zendaya is a film star.
Therefore, Zendaya is a celebrity.

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 film stars are men.
Zoe Saldana is a film star.
Therefore, Zoe Saldana is a man.

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 conclusions. If what is thought to be a conclu-
sion is really a premise, and vice versa, the subse-
quent analysis cannot possibly be correct. Many
arguments contain indicator words that provide
clues in identifying premises and conclusion. Some
typical conclusion indicators are

therefore accordingly entails that
wherefore we may conclude hence

thus it must be that it follows that
consequently for this reason implies that
we may infer  so as a result



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

Tortured prisoners will say anything just to
relieve the pain. Consequently, torture is not
a reliable method of interrogation.

The conclusion of this argument is “Torture is not a
reliable method of interrogation,” and the premise is
“Tortured prisoners will say anything just to relieve
the pain”

Premises J— Clglmed
evidence
Conclusi ___ Whatis claimed
onclusion to follow from

the evidence

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

since as

as indicated by given that
because seeing that

for for the reason that
in that inasmuch as

may be inferred from owing to
Any statement following one of these indicators can
usually be identified as a premise. Example:

Pregnant women should never use recre-
ational drugs, since the use of these drugs
can jeopardize the development of the
fetus.

The premise of this argument is “The use of these
drugs can jeopardize the development of the fetus,”

and the conclusion is “Pregnant women should never
use recreational drugs”

In reviewing the list of indicators, note that “for
this reason” is a conclusion indicator, whereas “for the
reason that” is a premise indicator. “For this reason”
(except when followed by a colon) means for the
reason (premise) that was just given, so what follows
is the conclusion. On the other hand, “for the reason
that” announces that a premise is about to be stated.

Sometimes a single indicator can be used to iden-
tify more than one premise. Consider the following
argument:

It is vitally important that wilderness areas be
preserved, for wilderness provides essential
habitat for wildlife, including endangered
species, and it is a natural retreat from the
stress of daily life.

The premise indicator “for” goes with both “Wil-
derness provides essential habitat for wildlife,
including endangered species,” and “It is a natural
retreat from the stress of daily life” These are the
premises. By method of elimination, “It is vitally
important that wilderness areas be preserved” is
the conclusion.

Some arguments contain no indicators. With
these, the reader/listener must ask 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 con-
clusion. Example:

Modernizing our nation’s crumbling infra-
structure is long overdue. Many of our
bridges are practically falling down, and our
transit system is in dire ned of repair. Further-
more, making these improvements would
create jobs for millions of workers.

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

P Many of our bridges are practically fall-
ing down.

P, Our transit system is in dire need of repair.

P, Making these improvements would
create jobs for millions of workers.

C: Modernizing our nation’s crumbling infra-

structure is long overdue.

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 premises and conclusion be com-
plete 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, com-
pound arrangements of statements in which the
various components are all claimed to be true will be
considered as separate statements.

Passages that contain arguments sometimes con-
tain statements that are neither premises nor con-
clusions. Only statements that are actually intended
to support the conclusion should be included in the
list of premises. If, for example, a statement serves
merely to introduce the general topic, or merely
makes a passing comment, it should not be taken as
part of the argument. Examples:

The claim is often made that malpractice
lawsuits drive up the cost of health care.
But if such suits were outlawed or severely
restricted, then patients would have no
means of recovery for injuries caused by
negligent doctors. Hence, the availability of
malpractice litigation should remain intact.

Massive federal deficits push up interest rates
for everyone. Servicing the debt gobbles up
a huge portion of the federal budget, which
lowers our standard of living. And big deficits
also weaken the value of the dollar. For these
reasons, Congress must make a determined
effort to cut overall spending and raise taxes.
Politicians who ignore this reality imperil the
future of the nation.
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In the first argument, the opening statement serves
merely to introduce the topic, so it is not part of the
argument. The premise is the second statement, and
the conclusion is the last statement. In the second
argument, the final statement merely makes a pass-
ing comment, so it is not part of the argument. The
premises are the first three statements, and the state-
ment following “for these reasons” is the conclusion.

Closely related to the concepts of argument and
statement are those of inference and proposition.
An inference, in the narrow sense of the term, is
the reasoning process expressed by an argument.
In the broad sense of the term, “inference” is used
interchangeably with “argument” Analogously, a
proposition, in the narrow 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 the father
of logic is the ancient Greek philosopher Aristotle
(384-322 B.C.E.). Aristotle’s predecessors had been
interested in the art of constructing persuasive argu-
ments and in techniques for refuting the arguments of
others, but it was Aristotle who first devised system-
atic criteria for analyzing and evaluating arguments.

Aristotle’s chief accomplishment is called syllo-
gistic logic, a kind of logic in which the fundamen-
tal elements are terms, and arguments are evaluated
as good or bad depending on how the terms are
arranged in the argument. Chapters 4 and 5 of this
textbook are devoted mainly to syllogistic logic. But
Aristotle also deserves credit for originating modal
logic, a kind of logic that involves such concepts
as possibility, necessity, belief, and doubt. In addi-
tion, Aristotle catalogued several informal fallacies,
a topic treated in Chapter 3 of this book.

After Aristotle’s death, another Greek philosopher,
Chrysippus (280-206 B.C.E.), one of the founders of
the Stoic school, developed a logic in which the funda-
mental elements were whole propositions. Chrysippus
treated every proposition as either true or false and
developed rules for determining the truth or falsity
of compound propositions 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 presented in Chapter 6 of this
book 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 (c.E. 129-ca. 199) devel-
oped the theory of the compound categorical syllo-
gism, but for the most part philosophers confined
themselves to writing commentaries on the works of
Aristotle and Chrysippus. Boethius (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 charac-
ter of general terms to concepts in the mind rather
than to “natures” existing outside the mind, as Aristo-
tle had held. In addition, Abelard distinguished argu-
ments 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 vari-
ety. This textbook follows Abelard on this point.

After Abelard, the study of logic during the
Middle Ages flourished through the work of numer-
ous philosophers. A logical treatise by William of
Sherwood (ca. 1200-1271) contains the first expres-
sion of the “Barbara, Celarent . . ” poem quoted in
Section 5.1 of this book, and the Summulae Logi-
cales of Peter of Spain (ca. 1205-1277) became the
standard textbook in logic for three hundred years.
However, the most original contributions from this
period were made by William of Ockham (ca. 1285-
1347). Ockham extended the theory of modal logic,
conducted an exhaustive study of the forms of valid
and invalid syllogisms, and further developed the
idea of a metalanguage, a higher-level language used
to discuss linguistic entities such as words, terms,
and propositions.

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 Gott-
fried 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 cred-
ited with being the father of symbolic logic. Leibniz’s
efforts to symbolize logic were carried into the nine-
teenth century by Bernard Bolzano (1781-1848).

In the middle of the nineteenth century, logic
commenced an extremely rapid period of develop-
ment that has continued to this day. Work in symbolic
logic was done by many philosophers and mathema-
ticians, including Augustus De Morgan (1806-1871),
George Boole (1815-1864), William Stanley Jevons
(1835-1882), and John Venn (1834-1923). The rule
bearing De Morgan’s name is used in Chapter 7 of
this book. Boole’s interpretation of categorical prop-
ositions and Venn’s method for diagramming them
are covered in Chapters 4 and 5. 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 10.

Across the Atlantic, the American philosopher
Charles Sanders Peirce (1839-1914) developed a
logic of relations, invented symbolic quantifiers,
and suggested the truth-table method for formu-
las in propositional logic. These topics are covered
in Chapters 6 and 8 of this book. The truth-table
method was completed independently by Emil Post
(1897-1954) and Ludwig Wittgenstein (1889-1951).

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 White-
head (1861-1947) and Bertrand Russell (1872-1970),
whose monumental Principia Mathematica attempted
to reduce the whole of pure mathematics to logic.

Section 1.1 Arguments, Premises, and Conclusions 5

Copyright 2024 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



The Principia is the source of much of the symbolism theory there exists an undecidable formula—that

that appears in Chapters 6, 7, and 8 of this text. is, a formula such that neither it nor its negation

During the twentieth century, much of the work is derivable from the axioms of the system. Other
in logic focused on the formalization of logical sys- developments included multivalued logics and the
tems and on questions dealing with the complete- formalization of modal logic. Most recently, logic
ness and consistency of such systems. A now-famous has made a major contribution to technology by
theorem proved by Kurt Goédel (1906-1978) states providing the conceptual foundation for the elec-
that in any formal system adequate for number tronic circuitry of digital computers.

I. 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 (usu-
ally the order in which they occur), 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 book.

* 1. Carbon monoxide molecules happen to be just the right size and shape, and
happen to have just the right chemical properties, to fit neatly into cavities
within hemoglobin molecules in blood that are normally reserved for oxygen
molecules. Consequently, carbon monoxide diminishes the oxygen-carrying
capacity of blood.

(Nivaldo J. Tro, Chemistry: A Molecular Approach, 2nd ed.)

2. Since the good, according 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 by the sentences of courts, as well as in
any other manner, is with reason classed among the just causes of war, it will
follow that the 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 warrantless search or seizure
of abandoned property is not unreasonable under the Fourth Amendment.

(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
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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 ed.)

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.

(T. Douglas Price and Gary M. Feinman, Images of the Past)

*7. It really does matter if you get enough sleep. We need sleep to think clearly,
react quickly, and create memories. Studies show that people who are taught
mentally challenging tasks do better after a good night’s sleep. Other research
suggests that sleep is needed for creative problem solving.

(U.S. National Institutes of Health,
“Your Guide to Healthy Sleep”)

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 F. 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 cru-
cial 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)

11. Profit serves a very crucial function in a free-enterprise economy, such as our
own. High profits are the signal that consumers want more of the output of the
industry. High profits provide the incentive for firms to expand output and for
more firms to enter the industry in the long run. For a firm of above-average
efficiency, profits represent the reward for greater efficiency.

(Dominic Salvatore, Managerial Economics, 3rd ed.)

12. Cats can think circles around dogs! My cat regularly used to close and lock the
door to my neighbor’s doghouse, trapping their sleeping Doberman inside. Try
telling a cat what to do, or putting a leash on him—he¢’ll glare at you and say,
“I don't think so. You should have gotten a dog”

(Kevin Purkiser, letter to the editor)

% 13. Since private property helps people define themselves, since it frees people
from mundane cares of daily subsistence, and since it is finite, no individual
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should accumulate so much property that others are prevented from accumu-
lating the necessities of life.

(Leon P. Baradat, Political Ideologies,

Their Origins and Impact)

14. To every existing thing God wills some good. Hence, since to love any thing is
nothing else than to will good to that thing, it is manifest that God loves every-
thing that exists.

( Thomas Aquinas, Summa Theologica)

15. Women of the working class, especially wage workers, should not have more
than two children at most. The average working man can support no more and
the average working woman can take care of no more in decent fashion.

(Margaret Sanger, Family Limitations)

*16. Radioactive fallout isn’t the only concern in the aftermath of nuclear explo-
sions. The nations of planet Earth have acquired nuclear weapons with an
explosive power equal to more than a million Hiroshima bombs. Studies sug-
gest that explosion of only half these weapons would produce enough soot,
smoke, and dust to blanket the earth, block out the sun, and bring on a nuclear
winter that would threaten the survival of the human race.

(John W. Hill and Doris K. Kolb, Chemistry
for Changing Times, 7th ed.)

17. Anant releases a chemical when it dies, and its fellows then carry it away to the com-
post heap. Apparently the communication is highly effective; a healthy ant painted
with the death chemical will be dragged to the funeral heap again and again.

(Carol R. Ember and Melvin Ember,
Cultural Anthropology, 7th ed.)

18. Every art and every inquiry, and similarly every action and pursuit, is thought
to aim at some good; and for this reason the good has rightly been declared to
be that at which all things aim.

(Aristotle, Nicomachean Ethics)

*19. Poverty offers numerous benefits to the nonpoor. Antipoverty programs pro-
vide jobs for middle-class professionals in social work, penology, and public
health. Such workers’ future advancement is tied to the continued growth of
bureaucracies dependent on the existence of poverty.

(J. John Palen, Social Problems)

20. Corn is an annual crop. Butcher’s meat, a crop which requires four or five years
to grow. As an acre of land, therefore, will produce a much smaller quantity of
the one species of food than the other, the inferiority of the quantity must be
compensated by the superiority of the price.

(Adam Smith, The Wealth of Nations)

21. Neither a borrower nor lender be
For loan oft loses both itself and friend,
And borrowing dulls the edge of husbandry.

(William Shakespeare, Hamlet |, 3)
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*22. The stakes in whistleblowing are high. Take the nurse who alleges that phy-
sicians enrich themselves in her hospital through unnecessary surgery; the
engineer who discloses safety defects in the braking systems of a fleet of new
rapid-transit vehicles; the Defense Department official who alerts Congress
to military graft and overspending: all know that they pose a threat to those
whom they denounce and that their own careers may be at risk.

(Sissela Bok, “Whistleblowing and Professional Responsibility”)

23. Ifapiece of information is not “job relevant,” then the employer is not entitled qua
employer to know it. Consequently, since sexual practices, political beliefs, asso-
ciational activities, etc., are not part of the description of most jobs, that is, since
they do not directly affect one’s job performance, they are not legitimate informa-
tion for an employer to know in the determination of the hiring of a job applicant.

(George G. Brenkert, “Privacy, Polygraphs, and Work")

24. Many people believe that a dark tan is attractive and a sign of good health, but
mounting evidence indicates that too much sun can lead to health problems.
One of the most noticeable effects is premature aging of the skin. The sun also
contributes to certain types of cataracts, and, what is most worrisome, it plays
a role in skin cancer.

(Joseph M. Moran and Michael D. Morgan,
Meteorology, 4th ed.)

*25. Contrary to the tales of some scuba divers, the toothy, gaping grin on the
mouth of an approaching shark is not necessarily anticipatory. It is generally
accepted that by constantly swimming with its mouth open, the shark is simply
avoiding suffocation. This assures a continuous flow of oxygen-laden water
into their mouths, over their gills, and out through the gill slits.

(Robert A. Wallace et al., Biology: The Science of Life)

26. Not only is the sky blue [as a result of scattering], but light coming from it
is also partially polarized. You can readily observe this by placing a piece of
Polaroid (for example, one lens of a pair of Polaroid sunglasses) in front of
your eye and rotating it as you look at the sky on a clear day. You will notice a
change in light intensity with the orientation of the Polaroid.

(Frank J. Blatt, Principles of Physics, 2nd ed.)

27. Since the secondary light [from the moon] does not inherently belong to the
moon and is not received from any star or from the sun, and since in the whole
universe there is no other body left but the earth, what must we conclude?
What is to be proposed? Surely we must assert that the lunar body (or any
other dark and sunless orb) is illuminated by the earth.

(Galileo Galilei, The Starry Messenger)

*28. Anyone familiar with our prison system knows that there are some inmates
who behave little better than brute beasts. But the very fact that these prisoners
exist is a telling argument against the efficacy of capital punishment as a deter-
rent. If the death penalty had been truly effective as a deterrent, such prisoners
would long ago have vanished.

(“The Injustice of the Death Penalty,” America)
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