NOILId3 HLidNO4d

Stan Baronett

&
s









Logic

Stan Baronett

New York Oxford
Oxford University Press



Oxford University Press is a department of the University of Oxford. It furthers
the University’s objective of excellence in research, scholarship, and education by
publishing worldwide. Oxford is a registered trade mark of Oxford University Press

in the UK and certain other countries.

Published in the United States of America by Oxford University Press
198 Madison Avenue, New York, NY 10016, United States of America.

© 2019, 2016, 2013 by Oxford University Press. Copyright © 2008 by Pearson

Education, Inc.

For titles covered by Section 112 of the US Higher Education
Opportunity Act, please visit www.oup.com/us/he for the latest

information about pricing and alternate formats.

All rights reserved. No part of this publication may be reproduced, stored ina
retrieval system, or transmitted, in any form or by any means, without the prior
permission in writing of Oxford University Press, or as expressly permitted by law, by
license, or under terms agreed with the appropriate reproduction rights organization.
Inquiries concerning reproduction outside the scope of the above should be sent to

the Rights Department, Oxford University Press, at the address above.

You must not circulate this work in any other form

and you must impose this same condition on any acquirer.
Library of Congress Cataloging-in-Publication Data

Names: Baronett, Stan, author.

Title: Logic / Stan Baronett.

Description: Fourth edition. | New York : Oxford University Press, 2018. |
Includes index.

Identifiers: LCCN 2018003144 (print) | LCCN 2018017944 (ebook) | ISBN
9780190691745 (Ebook) | ISBN 9780190691714 (pbk.)

Subjects: LCSH: Logic.

Classification: LCC BC108 (ebook) | LCCBC108 .B26 2018 (print) | DDC
160—dc23

LC record available at https://lccn.loc.gov/201800314 4

987654321
Printed by LSC Communications, United States of America



Brief Contents

PART I
Chapter 1

g
Py PART I
Chapter 2

Chapter 3
Chapter 4

% parrm
Chapter §

Chapter 6
Chapter 7
Chapter 8
Chapter 9

QY
%O§> PART IV

Chapter 10
Chapter 11
Chapter 12
Chapter 13
Chapter 14
Chapter 15

Preface

Setting the Stage
What Logic Studies

Informal Logic
Language Matters

Diagramming Arguments

Informal Fallacies

Formal Logic

Categorical Propositions

Categorical Syllogisms
Propositional Logic
Natural Deduction

Predicate Logic

Inductive Logic

Analogical Arguments
Legal Arguments
Moral Arguments

Statistical Arguments and Probability -
Causality and Scientific Arguments

Analyzing a Long Essay (available
online at www.oup.com/us/baronett)

Appendix A: The LSAT and

Logical Reasoning

Appendix B: The Truth About

Philosophy Majors
Glossary

Answers to Selected Exercises

Index

XV

66

J13

128

194

. 247

317
391
473

.. 334

5385
539
614
651

. 689

721

. 728

736
781



Contents

Preface

Part 1 Setting the Stage

CHAPTER 1 What Logic Studies

A
g W

B.

C

Ty,

D.

G.

Statements and Arguments

Recognizing Arguments
Exercises 1B

Arguments and Explanations
Exercises 1C

Truth and Logic

Deductive and Inductive Arguments

Exercises 1E

Deductive Arguments: Validity
and Soundness

Argument Form

Counterexamples

Summary of Deductive Arguments

Exercises 1F

Inductive Arguments: Strength
and Cogency

Techniques of Analysis

The Role of New Information

Summary of Inductive Arguments

Exercises 1G

Reconstructing Arguments
Exercises IH

SUMMARY
KEY TERMS
LOGIC CHALLENGE:
THE PROBLEM OF THE HATS

XV

10

19
20

23

29
26

30
31
34
41
41

44
47
48
49
50

52
S7

60
63

63

Part Il Informal Logic

CHAPTER 2 Language Matters

IEL
" g ]

.’I#li
L
»

pree=asy
i

G.

Intension and Extension
Terms, Use, and Mention
Two Kinds of Meaning
Proper Names

Exercises 2A

Using Intensional Definitions
Synonymous Definitions

Word Origin Definitions
Operational Definitions

Definition by Genus and Difterence

Using Extensional Definitions
Ostensive Definitions
Enumerative Definitions
Definition by Subclass
Exercises 2C

Applying Definitions
Stipulative Definitions
Lexical Definitions
Functional Definitions
Precising Definitions
Theoretical Definitions
Persuasive Definitions
Exercises 2D

Guidelines for Informative Definitions
Exercises 2E

Cognitive and Emotive Meaning
Exercises 2F

Factual and Verbal Disputes
Exercises 2G

SUMMARY

KEY TERMS
LOGIC CHALLENGE: THE PATH

66

68
68
69
70
71

73
73
74
75
7ad

79
79
80
80
81

84
84
85
86
87
88
90
92

96
101

102
104

106
107

110
112
112



CHAPTER 3 Diagramming Arguments
A. The Basics of Diagramming Arguments

5. Diagramming Extended Arguments
Exercises 3B

SUMMARY

KEY TERMS

LOGIC CHALLENGE:
THE TRAIN TO VEGAS

CHAPTER 4 Informal Fallacies
A. Why Study Fallacies?

3. Fallacies Based on Personal Attacks or

Emotional Appeals

Fallacies Based on Personal Attacks
1. Ad Hominem Abusive
2.Ad Hominem Circumstantial
3. Poisoning the Well
4. Tu Quoque

Fallacies Based on Emotional Appeals
5. Appeal to the People
6. Appeal to Pity
7. Appeal to Fear or Force

Summary of Fallacies Based
on Personal Attacks

Summary of Fallacies Based
on Emotional Appeals

Exercises 4B

(. Weak Inductive Argument Fallacies
Generalization Fallacies
8. Rigid Application of a Generalization
9. Hasty Generalization
10. Composition

113
113

116
118

127
127

127

128
130

130
131
131
131
132
133
134
135
136
157

138

138
139

144
144
144

145
146

11. Division
12. Biased Sample
False Cause Fallacies
13. Post Hoc
14. Slippery Slope
Summary of Weak Inductive
Argument Fallacies

Exercises 4C

Fallacies of Unwarranted Assumption
or Diversion
Unwarranted Assumption
1S5. Begging the Question
16. Complex Question
17. Appeal to Ignorance
18. Appeal to an Unqualified Authority
19. False Dichotomy
Fallacies of Diversion
20. Equivocation
21. Straw Man
22.Red Herring
23. Misleading Precision
24. Missing the Point
Summary of Fallacies of Unwarranted
Assumption and Diversion
Exercises 4D

Recognizing Fallacies in Ordinary
Language
Exercises 4E

SUMMARY

KEY TERMS

LOGIC CHALLENGE:
A CLEVER PROBLEM

148
149
150
150
153

154
155

160
160
160
162
163
166
167
168
169
170
171
172
173

174
L#5

180
183

189
192

192



Part IIl Formal Logic

CHAPTER 5 Categorical Propositions

A

A BB

=y
L4

Categorical Propositions
Exercises SA

Quantity, Quality, and Distribution
Exercises SB

Existential Import

The Modern Square of Opposition
and Venn Diagrams

Venn Diagrams

Exercises SD

Conversion, Obversion, and
Contraposition in the Modern Square

Conversion

Obversion

Contraposition

Diagrams

Summary of Conversion, Obversion,
and Contraposition

Exercises SE

The Traditional Square of Opposition
and Venn Diagrams

Exercises SF.1

Venn Diagrams and the Traditional

Square
Exercises SE.2

Conversion, Obversion,
and Contraposition
in the Traditional Square
Summary of Conversion, Obversion,
and Contraposition
Conversion
Obversion
Contraposition
Exercises SG

Translating Ordinary Language into
Categorical Propositions

Missing Plural Nouns

Nonstandard Verbs

Singular Propositions

Adverbs and Pronouns
“It Is False That...”

194

195
197

198
201

203

203
2035
209

il il o R

214
213

217
220

222
225

227

227
223
228
2238
229

229
230
230
232
233
234

Implied Quantifiers
Nonstandard Quantifiers
Conditional Statements
Exclusive Propositions

“The Only”
Propositions Requiring Two Translations

Exercises SH

SUMMARY

KEY TERMS

LOGIC CHALLENGE:
GROUP RELATIONSHIP

CHAPTER 6 Categorical Syllogisms

Standard-Form Categorical Syllogisms

Mood and Figure
Exercises 6B

Diagramming in the Modern
Interpretation
Diagramming A-Propositions
Diagramming E-Propositions
Diagramming I-Propositions
Diagramming O-Propositions
Wrapping Up the X
Is the Syllogism Valid?
Exercises 6C

Rules and Fallacies Under the
Modern Interpretation
Rule 1: The middle term must be
distributed in at least one premise.
Associated Fallacy: Undistributed Middle
Rule 2: If a term is distributed in
the conclusion, then it must be
distributed in a premise.
Associated Fallacies: Illicit Major/
[llicit Minor
Rule 3: A categorical syllogism cannot
have two negative premises.
Associated Fallacy: Exclusive Premises
Rule 4: A negative premise must have
a negative conclusion.
Associated Fallacy: Afhrmative Conclusion/
Negative Premise

234
236
236
238
239
239
241

244
245

246

247
247

249
250

252
254
255
256
258
260
262
265

269

269

269

270

270

271
271

272

272



Rule S: A negative conclusion must have a

negative premise.
Associated Fallacy: Negative Conclusion/

Afhirmative Premises
Rule 6: Two universal premises cannot
have a particular conclusion.
Associated Fallacy: Existential Fallacy
Summary of Rules
Exercises 6D

Diagramming in the Traditional
Interpretation

A-Propositions

E-Propositions

Exercises 6E

Rules and Fallacies Under the
Traditional Interpretation

Exercises 6F

Ordinary Language Arguments

Reducing the Number of Terms
in an Argument

Exercises 6G.1

Paraphrasing Ordinary Language
Arguments

Categorical Propositions and
Multiple Arguments

Exercises 6G.2

Enthymemes
Exercises 6H

. Sorites
Exercises 61

SUMMARY

KEY TERMS

LOGIC CHALLENGE: RELATIONSHIPS
REVISITED

CHAPTER 7 Propositional Logic

Logical Operators and Translations
Simple and Compound Statements
Negation

Conjunction

Disjunction

273

273

274
274
273
273

276
276
278
281

285
2835

286

286
291

293

294
296

298
303

307
310

314
316

316

317

318
318
320
320
320

%
=]
=

Conditional
Distinguishing “If” from “Only It”

Sui

ficient and Necessary Conditions

Biconditional

Summary of Operators and Ordinary

Language
Exercises 7A

Compound Statements
Well-Formed Formulas

Exercises 7B.1

Main Operator

Exercises 7B.2

Translations and the Main Operator
Exercises 7B.3

Truth Functions

Defining the Five Logical Operators
Negation

Conjunction

Disjunction

Conditional

Biconditional
Exercises 7C.1

Operator Truth Tables and Ordinary

Language

Propositions with Assigned Truth Values

Exercises 7C.2

Truth Tables for Propositions
Arranging the Truth Values
The Order of Operations
Exercises 7D

Contingent and Noncontingent Statements

Tautology
Self-Contradiction
Exercises 7E

Logical Equivalence and Contradictory,

Consistent, and Inconsistent
Statements
Logical Equivalence

Exercises 7F.1

Contradictory, Consistent, and Inconsistent

Statements
Exercises 7F.2

322
322
343
324

325
325

329
329
330
331
333
333
334

338
338
S5,
340
341
341
342
343

345
348
350

351
351

ad2
3535

356
356
387
358

358
358
360

360
363



Truth Tables for Arguments

Validity

Analyzing Sufhicient and Necessary
Conditions in Arguments

Technical Validity

Exercises 7G.1

Argument Forms

Exercises 7G.2

Indirect Truth Tables

Thinking Through an Argument

A Shorter Truth Table

Exercises 7H.1

Using Indirect Truth Tables to Examine

Statements for Consistency
Exercises 7H.2

SUMMARY

KEY TERMS

LOGIC CHALLENGE:
A CARD PROBLEM

CHAPTER 8 Natural Deduction

A
&

g, |
A B w

| N
-4
_‘J.:" i

Natural Deduction

Implication Rules I

Modus Ponens (MP)

Modus Tollens (MT)

Hypothetical Syllogism (HS)

Disjunctive Syllogism (DS)

Justification: Applying the Rules
of Inference

Exercises 8B

Tactics and Strategy

Applying the First Four Implication Rules

Exercises 8C

Implication Rules II
Simplification (Simp)
Conjunction (Conj)
Addition (Add)
Constructive Dilemma (CD)
Applying the Second Four

Implication Rules
Exercises 8D

364
365

366
368
369
372
375

377
377
378
382

384
387

389
390

390

391
322

394
394
396
397
398

aaaaaa

Replacement Rules I
De Morgan (DM)
Double Negation (DN)
Commutation (Com)
Association (Assoc)
Distribution (Dist)
Applying the First Five

Replacement Rules
Exercises 8E

Replacement Rules II

Transposition (Trans)

Material Implication (Impl)

Material Equivalence (Equiv)

Exportation (Exp)

Tautology (Taut)

Applying the Second Five
Replacement Rules

Exercises 8F

Conditional Proof
Exercises 8G

Indirect Proof
Exercises 8H

Proving Logical Truths
Exercises 81

SUMMARY
KEY TERMS
LOGIC CHALLENGE;: THE TRUTH

CHAPTER 9 Predicate Logic

A

Translating Ordinary Language
Singular Statements

Universal Statements

Particular Statements

Summary of Predicate Logic Symbols
Paying Attention to Meaning
Exercises 9A

Four New Rules of Inference
Universal Instantiation (UI)
Universal Generalization (UG)
Existential Generalization (EG)
Existential Instantiation (EI)

424
424
426
427
428
430

431
433

439
439
439
440
441
442

443
445

453
459

462
464

467
470

471
472
472

473

474
473
476
477
478
478
480

482
482
484
4835
486



[y
p—

Er.
i

Summary of the Four Rules
Tactics and Strategy
Exercises 9B

Change of Quantifier (CQ)
Exercises 9C

Conditional and Indirect Proof
Conditional Proof (CP)
Indirect Proof (IP)

Exercises 9D

Demonstrating Invalidity
Counterexample Method
Finite Universe Method
Indirect Truth Tables

Exercises 9FE

Relational Predicates

Translations

Exercises 9F.1

Proofs

A New Restriction

Change of Quantifier

Conditional Proof and Indirect Proof
Exercises 9F.2

Identity

Simple Identity Statements
“Only”

“The Only”
“No...Except”

“All Except”
Superlatives

“At Most”

"At Least”

“Exactly”

Definite Descriptions

Summary of Identity Translations
Exercises 9G.1
Proofs

Exercises 9G.2

SUMMARY
KEY TERMS
LOGIC CHALLENGE:
YOUR NAMEAND AGE, PLEASE

NV,
N7/ N

Part IV Inductive Logic

CHAPTER 10 Analogical Arguments

L
A
A M B

The Framework of Analogical

Arguments
Exercises 10A

Analyzing Analogical Arguments

Criteria for Analyzing Analogical
Arguments

Exercises 10B

Strategies of Evaluation
Disanalogies
Counteranalogy
Unintended Consequences

Combining Strategies
Exercises 10C

SUMMARY

KEY TERMS

LOGIC CHALLENGE:
BEAT THE CHEAT

CHAPTER 11 Legal Arguments

%
..J -‘L ©

Deductive and Inductive Reasoning
Conditional Statements

Sufficient and Necessary Conditions
Disjunction and Conjunction

Analyzing a Complex Rule
Exercises 11E

534

335
538

542

544
545

546
547
548
549

549
552

353
554

554

585
SRR
556
557
L,

560
562



Analogies 566 The Size of the Standard Deviation 625
The Role of Prevadent <67 How to Calculate the Standard Deviation 626
Exercises 11G <73 Exercises 13C 627
D D
SUMMARY i [). What If the Results Are Skewed: 628
KEY TERMS 587 F.. The Misuse of Statistics 631
LOGIC CHALLENGE: Exercises 13E 632
A GUILTY PROBLEM 5838 F. Probability Theories 634
A Priori Theory 635
CHAPTER 12 Moral Arguments 589 Relative Frequency Theory 636
Value Judgments 590 SllbjECtiViSt ’l_he{)fy 637
Justitying “Should” 590 (;. Probability Calculus 638
Types of Value Judgments 591 Conjunction Methods 639
Taste and Value 592 Disjunction Methods 641
Exercises 12A 593 Negation Method 642
Moral Theories 594 Exercises 13G 643
Emotivism 594  H True Odds in Games of Chance 645
](Ejonlsequentlahsm 595 Bayesian Theory 646
gfn'sm. _ 596 Exercises 131 647
Utilitarianism 596
Deontology 598 SUMMARY 649
Relativism 599 KEY TERMS 650
Contrasting Moral Theories 600 LOGIC CHALLENGE:
Exercises 12B 600 THE SECOND CHILD 650
The Naturalistic Fallacy 601 _ o
CHAPTER 14 Causality and Scientific
). The Structure of Moral Arguments 603
Arguments 651
©. Analogies and Moral Arguments 606 i p Comdi
Exercises 12E 607 A. Su cllent and Necessary Conditions 653
Exercises 14A 654
SUMMARY 612 Causality 655
KEYTERMS 613
LOGIC CHALLENGE: Mill’s Methods 657
DANGEROUS CARGO 613 Method of Agreement 657
Method of Difference 658
CHAPTER 13 Statistical Arguments Joint Method of Agreement and Difterence .= 659
d Probabilit ’ Method of Residues 660
e 14 Method of Concomitant Variations 661
Samples and Populations 615 Exercises 14C 663
Exercises 13A o1b I). Limitations of Mill’s Methods 667
Statls*tlcal PR - F.. Theoretical and Experimental Science 669
Exercises 13B 622
o . Inference to the Best Explanation 671
Standard Deviation 623
Dividing the Curee 623 (-. Hypothesis Testing, Experiments,
and Predictions 673



Controlled Experiments
Determining Causality

Science and Superstition
The Need for a Fair Test
Verifiable Predictions
Nontrivial Predictions
Connecting the Hypothesis
and Prediction
Science and Superstition
The Allure of Superstition
Exercises 14H

SUMMARY
KEY TERMS
LOGIC CHALLENGE:
THE SCALEAND THE COINS

674
674

675
676
676
678

679
680
681
683

687
688

688

Instructors interested in providing students with an
opportunity for further analysis can refer them to
Online Chapter 15§, located on the companion website
at www.oup.com/us/baronett.

ONLINE CHAPTER 15 Analyzing a Long Essay

Childbed Fever

Vienna
Exercises 15B

Miasm and Contagion
Exercises 1SC

Semmelweis’s Account of the Discovery
Exercises 15D

Initial Questions
Exercises 1SE

A New Interpretation
Exercises 1SF

SUMMARY
BIBLIOGRAPHY

APPENDIX A The LSAT and Logical

/8

Reasoning
Introduction

Logical Reasoning

689
689
690

i
O

Deductive and Inductive Arguments

Identifying Conclusions and Premises

A. Identitying the Conclusion

B. Choosing the Best Missing Conclusion

C. Assumptions: Choosing the Best
Missing Premise

Additional Information That Strengthens
or Weakens an Argument

Arguments That Use Either Analogical,
Statistical, or Causal Reasoning

A. Analogical Reasoning

B. Statistical Reasoning

C. Causal Reasoning

Explaining or Resolving Given
Information

Argument Flaws

A. Fallacies Based on Personal Attacks or
Emotional Appeals

B. Weak Inductive Argument Fallacies

C. Fallacies of Unwarranted Assumption
or Diversion

Recognizing Reasoning Patterns

A. Class Terms

B. Conditional Statements

C. Translating Conditional Statements
D. Distinguishing “If” from “Only If”
E. Conditionals and Arguments

F. Sufhcient and Necessary Conditions

Continuing the Process

APPENDIX B The Truth About Philosophy

Majors
Careers
Salaries
Meaning

Resources

Glossary
Answers to Selected Exercises
Index

691

693
693
695

696

699

701
701
703
708

707
708

708
709

[A N |

712
712
713
714
715
715
717

720

721
721
725
726
726

728
736
781






Preface

Today’s logic students want to see the relevance of logic to their lives. They need
motivation to read a logic textbook and do the exercises. Logic and critical thinking
instructors want their students to read the textbook and to practice the skills being
taught. They want their students to come away with the ability to recognize and evalu-
ate arguments, an understanding of formal and informal logic, and a lasting sense
of why they matter. These concerns meet head-on in the classroom. This textbook is
designed to help alleviate these concerns.

THE CONTINUING STORY

The focus of the fourth edition has been on fine-tuning an already student-friendly
and comprehensive introduction to logic book. To that effect, several passages have
been reworked with an eye toward more clarity and precision. The goal has been to
define, explain, and illustrate those key logical concepts that require an in-depth
understanding based on the many possible applications of those concepts. The idea
is to provide as much information as possible regarding key concepts so students are
well equipped to tackle the exercise sets.

The driving force behind writing the fourth edition has been the continuing effort
to make logic relevant, interesting, and accessible to today’s students, without sac-
rificing the coverage that instructors demand and expect. An introduction to logic is
often a student’s only exposure to rigorous thinking and symbolism. It should pre-
pare them for reasoning in their lives and careers. It must balance careful coverage of
abstract reasoning with clear, accessible explanations and vivid everyday examples.

This book was written to meet all those challenges. Relevant examples provide a
bridge between formal reasoning and practical applications of logic, thereby con-
necting logic to students’ lives and future careers. Each chapter opens with a dis-
cussion of an everyday example, often taken directly from contemporary events, to
pose the problem and set the narrative tone. This provides an immediate connection
between logic and real-world issues, motivating the need for logic as a tool to help with
the deluge of information available today.

The challenge of any introduction to logic textbook is to connect logic to students’
lives. Yet existing texts can and should do more to reinforce and improve the basic
skills of reasoning we all rely on in daily life. Relevant, real-life examples are essential
to making logic accessible to students, especially when they mesh seamlessly with the
technical material. To accomplish this, quotes and passages from modern and classic
sources illustrate the relevance of logic through some of the perennial problems that
impact everyone’s lives. Examples concerning the workplace, careers, sports, poli-
tics, movies, music, TV, novels, new inventions, gadgets, cell phones, transportation,

XV
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PREFACE

newspapers, magazines, computers, speeches, science, religiﬂn, superstition, gam-
bling, drugs, war, abortion, euthanasia, capital punishment, the role of government,
taxes, military spending, and unemployment are used to show how arguments, and
thus the role oflogic, can be found in nearly every aspect of life. The examples were
chosen to be interesting, thought-provoking, and relevant to students, and the writing
style was crafted to engage students by connecting logic to their lives.

AN INCLUSIVE TEXT

The fourteen chapters are designed to provide a comprehensive logic textbook, but
also one that can be tailored to individual courses and their needs. The result is a full
five chapters on deductive logic, but also a uniquely applied five-chapter part on induc-
tive logic. Here separate chapters on analogical arguments, legal arguments, moral
arguments, statistical arguments, and scientific arguments allow students to apply the
logical skills learned in the earlier parts of the book. As with previous editions, expla-
nations and examples have been created to facilitate student comprehension, and to
show students that the logical skills they are learning do in fact have practical, real-
world application. The material also provides more resources to help students when
they do the exercise sets.

Since each chapter has been developed to provide maximum flexibility to instruc-
tors, some sections can be skipped in lecture without loss of continuity. In addition,
those wishing for a briefer text can choose a text tailored to their course. They may
choose to emphasize or omit certain chapters on formal logic or critical reasoning,
and they may choose a selection of the five applied chapters to reflect their and their
students’ interests.

ALTERNATE FORMATS AND CUSTOM EDITIONS

Because every course and professor is unique, Logic, Fourth Edition, is available in a
variety of formats to fit any course structure or student budget.
The full text can be purchased in numerous formats:

e Print, ISBN: 9780190691714
o Looseleaf, ISBN: 9780190691738
e eBook, ISBN: 9780190691745

Additionally, Dashboard, the book’s optional online homework system, includes a
full interactive version of the text that can be assigned alongside or in place of the
print text. Please see the Instructor and Student Resources section of the preface for
more information on Dashboard.

For those who do not wish to assign the complete text, Alternate and Custom
Editions are available in print and digital format. Each Alternate Edition comes



with answers to problems, a full glossary, and an index. Please see the ISBN infor-
mation below:

Logic: Concise Edition
Chapters 1, 3,4, 5,6, 7, 8
Order the print version using ISBN: 9780190691837
The eBook version is available from numerous eBook vendors. Look for
eBook ISBN: 9780190691844.
Logic: An Emphasis on Critical Thinking and Informal Logic
Chapters 1, 2, 3,4, 10, 11, 12, 13, 14
Order the print version using ISBN: 9780190691875
The eBook version is available from numerous eBook vendors. Look for
eBook ISBN: 9780190691882.
Logic: An Emphasis on Formal Logic
Chapters 1,4, 5,6,7,8,9
Order the print version using ISBN: 9780190691851

The eBook version is available from numerous eBook vendors. Look for

eBook ISBN: 9780190691868.

It is also possible to create a customized textbook by choosing the specific chap-
ters necessary for a course. For more information on Alternate and Custom Editions,
please contact your Oxford University Press sales representative, call 1-800-280-0280
for details, or see the insert at the beginning of the Instructor’s Edition of this book.

NEW TO THE FOURTH EDITION

Since student response to previous editions has been very positive, careful attention
has been given to retain the style of presentation and the voice of the previous edi-
tions. Every change is designed to preserve the delicate balance of rigor with the text’s
overriding goal of relevance, accessibility, and student interest.

General changes: There are many new or modified exercises intended to keep
students focused on applying the logical principles in each section. The overriding
goal has always been to provide exercises that are challenging, interesting, thought-
provoking, and relevant.

Chapter 1: Four new illustrations were added: First, in section 1F, a new table and
accompanying explanation illustrates the various connections between premises, con-
clusions, validity, and soundness in deductive arguments. The second and third new
illustrations and accompanying explanations flesh out the various connections between
premises, conclusions, strength, and cogency in inductive arguments in section 1G.
The fourth new illustration, in section 1H, offers an end-of-chapter summary regarding
statements and arguments. A discussion of the difference between what is stated and
what is implied by statements in everyday conversation has been added to section 1A.

PREFACE
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In section 1E, the definitions of deductive and inductive arguments now incorporate
the role of the inferential claim. In section 1G, the definitions of strong and weak induc-
tive arguments emphasize the probable truth of the conclusion following from the truth
of the premises. This emphasisleads to the discussion of an inductive argument in which
premises that are irrelevant to the conclusion fail to provide any probabilistic support
for the conclusion, resulting in a weak argument. Finally, the “principle of charity” dis-
cussion has been expanded to stress its role in the search for truth.

Chapter 2: Two new reference boxes were added to help students with exercise sets
2C and 2D. Several new examples have been added to the discussion of operational
definitions. The discussions of value judgments, cognitive meaning, and emotive meaning
have been reworked to ofter more clarity.

Chapter 3: Additional explanation and examples of dependent premises, indepen-
dent premises, and diagramming techniques associated with extended arguments are
provided. A new key term has been added: A simple diagram consists of a single prem-
ise and a single conclusion. Finally, several new exercises have been added.

Chapter 4: Several definitions of key terms have been revised. The revisions bring
out additional aspects of the concepts involved, thereby making it easier for students
to apply the definitions to the exercise sets. The revised terms include informal falla-
cies, tu quoque, appeal to the people, and rigid application of a generalization.

Chapter S: The terms “distributed” and “undistributed” have been clarified for cat-
egorical statements. A new set of exercises has been added to Exercises SE to give
students more practice in analyzing immediate inferences under the modern inter-
pretation. The discussion of existential import in SC has been modified to clarity
its use in both the modern and traditional interpretations of universal propositions.
Also, the discussion of the traditional square of opposition in SF has been rewritten
to clarify the understanding and application of existential import and the “assump-
tion of existence” for universal propositions. A new set of exercises has been added to
Exercises SF to give students more practice in analyzing immediate inferences under
the traditional interpretation. The directions for Exercise set SG have been rewritten
to offer more guidance to students.

Chapter 7: The concept of a well-formed formula has been reworked to ofter more
clarity and precision for students, and to help with the related exercises. The discus-
sions of inclusive disjunction and exclusive disjunction have been clarified. Several exer-
cises in 7A have been moved to a later exercise set where students have additional
information to apply to the exercises. The concept of a truth-functional proposition has
been clarified. The concept of negation has been expanded. The concept of a tautology
has been revised. The question of whether or not a set of statements is consistent has

been expanded to reveal its practical applications.

Chapter 8: A new discussion illustrates how natural deduction proofs allow for cre-
ativity by showing how more than one correct proof is possible for a given problem.
This is coupled with examples of questions that naturally arise when students start
creating their own proofs. The discussion of misapplications of distribution has been
expanded along with new examples.



Chapter 9: The discussions of universal generalization and existential generaliza-
tion have been expanded and clarified by the addition of new examples. The change
of quantifier section now has additional examples to help facilitate understanding
the four logical equivalences. The identity rules have been modified to include special
symbols that are more in line with the way the inference rules for predicate logic are
presented. Additional examples further illustrate each identity rule.

Chapter 12: Additional discussion of the role that logic plays in moral reasoning is
presented, especiallyin the analysis, evaluation, and construction of moral arguments.

Three new Profiles in Logic have been added: Rudolf Carnap in Chapter 2; Francis
Bacon in Chapter 4; and G. E. Moore in Chapter 12.

New Appendix: Many instructors have asked for material that directly applies the
logical skills introduced in the book to the Law School Admission Test (LSAT). In a
new appendix to the book, LSAT-type questions are presented and analyzed by ref-
erence to specific logical reasoning techniques that occur in Logic. This new section
offers an in-depth look at the skills and techniques needed to do well on the LSAT
logical reasoning questions. By working through the study guide, students can readily
see that what they learn in Logic has direct application to the LSAT.

New Interactive eBook within Dashboard: An interactive eBook now appears
within Dashboard, our online homework platform. Marginal icons in the text alert stu-
dents to related exercises, video tutorials, and other study materials within Dashboard.

SO - A A

Level 1 Interactive

Level 1 Multiple- Venn Diagram Level 1 Interactive Level 1 Interactive
Video Tutorial Choice Questions Exercises Truth Table Exercises Proof Exercises
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Level 2 Interactive
Level 2 Multiple- Venn Diagram Level 2 Interactive Level 2 Interactive
Study Materials Choice Questions Exercises Truth Table Exercises Proof Exercises

These icons serve as live links in the interactive eBook, instantly connecting Dash-
board users with available resources.

SPECIAL FEATURES

The features thatinstructors found most usefulin the third edition have been retained:

e Each chapter opens with a preview, beginning with real-life examples and out-
lining the questions to be addressed. It thus serves both as motivation and over-
view, and wherever possible it explicitly bridges both formal and informal logic
to real life. For example, Chapter 1 starts with the deluge of information facing
students today, to show the very need for a course in logic or critical thinking.

* Marginal definitions of key terms are provided for quick reference. Key terms
appear in boldface when they are first introduced.
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o The use of reference boxes has been expanded, since they have proven useful to

both students and instructors. They capture material that is spread out over a
number of pages in one place for easy reference.

Profiles in Logic are short sketches of logicians, philosophers, mathematicians,
and others associated with logic. The men and women in these sketches range
in time from Aristotle and the Stoics to Christine Ladd-Franklin, the early
ENIAC programmers, and others in the past century.

Bulleted summaries are provided at the end of each chapter, as well as a list of
key terms.

The Exercises include a solution to the first problem in each set. Explanations are
also provided where additional clarity is needed. This provides a model for stu-
dents to follow, so they can see what is expected of their answers. In addition,
approximately 25% of the exercises have answers provided at the back of the book.
End-of-chapter Logic Challenge problems are included for each chapter. These
are the kind of puzzles—Ilike the problem of the hats, the truth teller and the
liar, and the scale and the coins—that have long kept people thinking. They end
chapters on a fun note, not to mention with a reminder that the challenges of
logic are always lurking in plain English.

o Afull glossary and index are located at the end of the book.

STUDENT AND INSTRUCTOR RESOURCES

A rich set of supplemental resources is available to support teaching and learning
in this course. These supplements include Instructor Resources on the Oxford Uni-
versity Press Ancillary Resource Center (ARC) at www.oup-arc.com/access/
baronett4e; intuitive, auto-graded assessments and other student resources on Dash-
board by Oxford University Press, at www.oup.com/us/dashboard; a free Com-
panion Website for students available at www.oup-arc.com/access/baronett4e; and
downloadable Learning Management System Cartridges.

The ARC site at www.oup-arc.com/access/baronett4e houses a wealth of Instruc-
tor Resources:

o A customizable, auto-graded Computerized Test Bank of roughly 1500

multiple-choice and true/false questions.

* An Instructor’s Manual, which includes the following:

> A traditional “Pencil-and-Paper” version of the Test Bank, containing the
same 1500 questions as the Computerized Test Bank, but converted for
use in hard-copy exams and homework assignments, including some open-
ended questions that allow students to develop extended analysis, such as
drawing Venn diagrams, completing truth tables, and doing proofs.

> A list of the 1500 questions from the Computerized Test Bank (in their
closed-ended, multiple-choice and true/false format).

> Complete answers to every set of exercises in the book—around 2800 exer-
cises in total—including extended explanations for many of the questions
that often require additional discussion and clarification.
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> Complete answers and extended explanations for every end-of-chapter
“Logic Challenge.”
> Bulleted Chapter Summaries, which allow the instructor to scan the impor-
tant aspects of each chapter quickly and to anticipate section discussions.
> A list of the boldfaced Key Terms from each chapter of the book.
* PowerPoint-based Lecture Outlines for each chapter, to assist the instructor
in leading classroom discussion.
e Online Chapter 15, “Analyzing a Long Essay.”

The Instructor’s Manual and Test Bank are also available in printed format.

Dashboard at www.oup.com/us/dashboard contains a wealth of Student Re-
sources and connects students and instructors in an intuitive, integrated, mobile
device—friendly format:

o Chapter Learning Objectives adapted from the book’s chapter headings.

» Level-One and Level-Two Quizzes with a total of around 2500 questions, auto-
graded and linked to the Learning Objectives for easy instructor analysis of
each student’s topic-specific strengths and weaknesses. Each question set is
preceded by a short recap of the material pertaining to the questions.

e A Proof-Checking Module for solving symbolic proofs that allows students
to enter proof solutions, check their validity, and receive feedback, both by
line and as awhole, as well as Venn Diagram and Truth Table Creation Mod-
ules, all feeding automatically into a gradebook that offers instructors the
chance to view students’ individual attempts.

o A full interactive eBook version of the text now appears within Dashboard.
Marginal icons in the text alert students to related exercises, video tutorials,
and other study materials within Dashboard.

SO A - .

Level 1 Interactive

Level 1 Multiple- Venn Diagram Level 1 Interactive Level 1 Interactive
Video Tutorial Choice Questions Exercises Truth Table Exercises Proof Exercises
: L
L
@ Level 2 Interactive
Level 2 Muitiple- Venn Diagram Level 2 Interactive Level 2 Interactive
Study Materials Choice Questions Exercises Truth Table Exercises Proof Exercises

When students click on these icons from within the interactive eBook, they are
instantly connected with available resources.

e Quiz Creation Capability for instructors who wish to create original quizzes in
multiple-choice, true/false, multiple-select, long-answer, short-answer, order-
ing, or matching question formats, including customizable answer feedback
and hints.

* Abuilt-in, color-coded Gradebook that allows instructors to quickly and easily
monitor student progress from virtually any device.
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e Video Tutorials that work through specific example questions, bringing key
concepts to life and guiding students on how to approach various problem
types.

o Interactive Flashcards of Key Terms and their definitions from the book.

e A Glossary of Key Terms and their definitions from the book.

» Chapter Guides for reading that help students to think broadly and compara-
tively about the new ideas they encounter.

o Tipsheets that help students to understand the particularly complicated ideas
presented in each chapter.

e Online Chapter 15, “Analyzing a Long Essay.”

e Tools for student communication, reference, and planning, such as messaging
and spaces for course outlines and syllabi.

Access to Dashboard can be packaged with Logic at a discount, stocked separately
by your college bookstore, or purchased directly at www.oup.com/us/dashboard.
For information about bundling Dashboard in a money-saving package with the
print text, please contact your Oxford University Press sales representative or call
1-800-280-0280.

The free Companion Website at www.oup-arc.com/access/baronett4e contains
supplemental Student Resources:

e Level-One and Level-Two Student Self-Quizzes, containing roughly 1500
multiple-choice and true/false questions. The “Pre-Chapter” quizzes feature
questions taken from and answered in the book itself, while the “Post-Chapter”
quizzes are unique to the Student Resources and give students a chance to
review what they encountered in each chapter. Each question set is preceded by
a short recap of the material pertaining to the questions.

o Interactive Flashcards of Key Terms and their definitions from the book.

» Video Tutorials that work through specific example questions, bringing key
concepts to life and guiding students on how to approach various problem
types.

e Chapter Guides for reading that help students to think broadly and compara-
tively about the new ideas they encounter.

o Tipsheets that help students to understand the particularly complicated ideas
presented in each chapter.

e Online Chapter 15, “Analyzing a Long Essay.”

The Instructor Resources from the ARC and the Student Resources from the Com-
panion Website are also available in Course Cartridges for virtually any Learning
Management System used in colleges and universities.

To find out more information or to order a printed Instructor’s Manual, Dashboard
access, or a Course Cartridge for your Learning Management System, please contact
your Oxford University Press representative at 1-800-280-0280.
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3.2 Chapter 1

What Logic Studies

Statements and Arguments

Recognizing Arguments

Arguments and Explanations

Truth and Logic

Deductive and Inductive Arguments
Deductive Arguments: Validity and Soundness
Inductive Arguments: Strength and Cogency

TQOMMmMUOO®W>

. Reconstructing Arguments

We live in the Information Age. The Internet provides access to millions of books and
articles from around the world. Websites, blogs, and online forums contain instant
commentary about events, and cell phones allow mobile access to breaking stories
and worldwide communication. Cable television provides local and world news 24
hours a day. Some of the information is simply entertaining. However, we also find
stories that are important to our lives. In fact, they may do more than just supply facts.
They may make us want to nod in agreement or express disbelief. For example, sup-
pose you read the following:

The Senate recently held hearings on for-profit colleges, investigating charges
that the schools rake in federal loan money, while failing to adequately educate
students. Critics point to deceptive sales tactics, fraudulent loan applications,
high drop-out rates, and even higher tuitions. In response, the Department of
Education has proposed a “gainful employment” rule, which would cut financ-
ing to for-profit colleges that graduate (or fail) students with thousands of
dollars of debt and no prospect of salaries high enough to pay them off.

Jeremy Dehn, “Degrees of Debt”

[f the information in this passage is accurate, then government decisions might aftect
thousands of people. On reading this, you would probably search for related material,
to determine whether the information is correct. However, you would be concerned
for more than just accuracy. You would also be asking what it means for you. Are the
critics correct? Are the new rules justified, and do they address the criticism? Further
research on the topic might help answer your questions.

Other types of information contain different claims. For example, in 20085, Califor-
nia passed a law prohibiting the sale of violent video games to minors. The law applied
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to games (a) in which the range of options available to a player includes killing, maim-
ing, dismembering, or sexually assaulting an image of a human being, (b) that are
offensive to prevailing standards in the community, and (c) that lack serious literary,
artistic, political, or scientific value for minors. Representatives for the video game
industry argued that the law was unconstitutional. The case went to the Supreme
Court, where the decision was 7-2 in favor of overturning the law. Here is an excerpt
of the Court’s decision:

Like protected books, plays, and movies, video games communicate ideas
through familiar literary devices and features distinctive to the medium. And
the basic principles of freedom of speech do not vary with a new and dif-
ferent communication medium. The most basic principle—that government
lacks the power to restrict expression because of its message, ideas, sub-
ject matter, or content—is subject to a few limited exceptions for histori-
cally unprotected speech, such as obscenity, incitement, and fighting words.
But a legislature cannot create new categories of unprotected speech simply
by weighing the value of a particular category against its social costs and
then punishing it if it fails the test. Therefore, video games qualify for First
Amendment protection.

Adapted from California v. Entertainment Merchants Association

The information in this passage contains an argument. An argument is a group of
statements (sentences that are either true or false) in which the conclusion is claimed
to follow from the premise(s). A premise is the information intended to provide sup-
port for the conclusion (the main point of an argument). An argument can have one
or more premises, but only one conclusion. In the foregoing example, the conclusion
is “video games qualify for First Amendment protection.” The premises are the first
four sentences of the passage.

It is quite common for people to concentrate on the individual statements in an
argument and investigate whether they are true or false. Since people want to know
things, the actual truth or falsity of statements is important; but it is not the only
important question. Equally important is the question “Assuming the premises are
true, do they support the conclusion?” This question offers a glimpse of the role of
logic. Logic is the systematic use of methods and principles to analyze, evaluate, and
construct arguments.

Arguments can be simple, but they can also be quite complex. In the argument
regarding video games and the First Amendment, the premises and conclusion are
not difficult to recognize. However, this is not always the case. Here is an example of a
complex piece of reasoning taken from the novel Catch-22, by Joseph Heller:

There was only one catch and that was Catch-22, which specified that a con-
cern for one’s own safety in the face of dangers that were real and immediate
was the process of a rational mind. Orr was crazy and could be grounded. All
he had to do was ask; and as soon as he did, he would no longer be crazy and

Argument A group of
statements in which the
conclusion is claimed
to follow from the
premise(s).

Statement A sentence
that is either true or false.

Premise The information
intended to provide
support for a conclusion.

Conclusion The
statement that is claimed
to follow from the
premises of an argument;
the main point of an
argument.

Logic The systematic use
of methods and principles
to analyze, evaluate and
construct arguments.
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Truth value Every
statement is either
true or false; these two
possibilities are called
truth values.

Proposition The
information content
imparted by a statement,
or, simply put, its meaning.

would have to fly more missions. Orr would be crazy to fly more missions and
sane if he didnt, but if he was sane he had to fly them. If he flew them he
was crazy and didnt have to; but if he didn't want to he was sane and had to.
Yossarian was moved very deeply by the absolute simplicity of this clause of
Catch-22 and let out a respectful whistle.

This passage cleverly illustrates complex reasoning. Once you know how to tease
apart its premises and conclusions, you may find yourself as impressed as Yossarian.

Logic investigates the level of correctness of the reasoning found in arguments.
There are many times when we need to evaluate information. Although everyone
reasons, few stop to think about reasoning. Logic provides the skills needed to iden-
tify other people’s arguments, putting you in a position to ofter coherent and precise
analysis of those arguments. Learning logical skills enables you to subject your own
arguments to that same analysis, thereby anticipating challenges and criticism. Logic
can help, and this book will show you how. It introduces the tools of logical analysis
and presents practical applications of logic.

A. STATEMENTS AND ARGUMENTS

The terms “sentence,” “statement,” and “proposition” are related, but distinct. Logi-
cians use the term “statement” to refer to a specific kind of sentence in a particular
language—a declarative sentence. As the name indicates, we declare, assert, claim, or
affirm that something is the case. In this sense every statement is either true or false,

and these two possibilities are called truth values. For example, the statement “Water
freezes at 32° F” is in English, and it is true. Translated into other languages we get the
following statements:

El agua se congela a 32° F. Nu'6’c dong bang 6" 32° F.
(Spanish) (Vietnamese)

Wasser gefriert bei 32° F. (German) Tubig freezes sa 32° F. (Filipino)

Pani 32 digri épha mém freezes. Air membeku pada 32° F. (Malay)
(Hind1) Maji hunganda yapitapo nyuzi joto

L'eau géele a 32° F. (French) 32° F. (Swahili)

The foregoing list contains eight sentences in eight difterent languages that certainly
look different and, if spoken, definitely sound different. Since the eight sentences are
all declarative sentences, they are all statements. However, the eight statements all
make the same claim, and it is in that sense that logicians use the term “proposition.” In
other words, a proposition is the information content imparted by a statement, or,
simply put, its meaning. Since each of the eight statements makes the same claim, they
all have the same truth value.

Although we are able to connect basic logic to ordinarylanguage, we will not always
be able to capture all the various conversational contexts, intricacies, and nuances of
ordinary language. Since some statements in everyday conversation can communi-
cate more than their informational contents, there can be a difference between what
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is stated and what is implied. For example, suppose you ask a stranger on the street,
“Where can I get something to eat?” The stranger might reply, “There is a restaurant
around the corner.” The speaker implies that you can get something to eat at the res-
taurant, but the stranger did not explicitly say that. However, this does not affect the
truth value of the stranger’s statement: If there is a restaurant around the corner, then
the statement is true; if there is not a restaurant around the corner, then the statement
is false.

It is not necessary for us to know the truth value of a proposition to recognize that
it must be either true or false. For example, the statement “There is a diamond ring
buried fifty feet under my house” is either true or false regardless of whether or not
anyone ever looks there. The same holds for the statement “Abraham Lincoln sneezed

four times on his 21st birthday.” We can accept that this statement must be true or
false, although it is unlikely that we will ever know its truth value.
Many sentences do not have truth values. Here are some examples:

What time is it? (Question)

Clean your room now. (Command)
Please clean your room. (Request)
Let’s do lunch tomorrow. (Proposal)

None of these sentences make an assertion or claim, so they are neither true nor false.
Quite often we must rely on context to decide whether a sentence is being used as a
statement. For example, in the song “Visions of Johanna,” Bob Dylan wrote: “The
ghost of "lectricity howls in the bones of her face.” Given its use of imagery, we proba-
bly should not interpret Dylan as making a claim that is either true or false. The term
inference is used by logicians to refer to the reasoning process that is expressed by an
argument. The act or process of reasoning from premises to a conclusion is sometimes
referred to as drawing an inference. Arguments are created in order to establish support
for a claim, and the premises are supposed to provide good reasons for accepting the
conclusion.

Arguments can be found in almost every part of human activity. Of course, when
we use the term in a logical setting, we do not mean the kinds of verbal disputes that
can get highly emotional and even violent. Logical analysis of arguments relies on
rational use of language and reasoning skills. It is organized, is well thought out, and
appeals to relevant reasons and justification.

Arguments arise when we expect people to know what they are talking about. Car
mechanics, plumbers, carpenters, electricians, engineers, computer programmers,
accountants, nurses, office workers, and managers all use arguments regularly. Argu-
ments are used to convince others to buy, repair, or upgrade a product. Arguments
can be found in political debates, and in ethical and moral disputes. Although it is

common to witness the emotional type of arguments when fans discuss sports, for
example, nevertheless there can be logical arguments even in that setting. For exam-
ple, if fans use statistics and historical data to support their position, they can create
rational and logical arguments.

Inference A term used
by logicians to refer to
the reasoning process
that is expressed by an
argument.
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