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Preface to
the Eighth Edition

This new edition of Logic and Philosophy is designed to build on the strengths that have
made the book one of the most widely used formal logic texts in the discipline for nearly
thirty years. Three strengths are especially notable:

1. Clean, accurate exposition coupled with well-designed examples and a wide array of
exercises

2. Rules for predicate logic that are both technically rigorous and accessible to the
beginning student

3. Comprehensive coverage that goes beyond a bare-bones treatment of sentential and
predicate logic, allowing instructors maximum flexibility in course design

The purpose of this book, as in previous editions, is to provide students with a clear and
comprehensible introduction to a complete system for sentential and first-order predicate
logic and other systems of logic.

e Help for the Logic-Averse: This edition is designed to be useful for those students who
struggle with logic. There are predictable stumbling points in the typical logic course.
For example, in sentential logic students commonly have difficulties with forms, with
complex translations involving connectives like ‘““‘unless,” and “‘only if,”” and with proofs
that require the use of distribution, addition, or assumed premises. Special attention has
been paid to these trouble spots. Explanations have been expanded, there are more
examples and more basic-level exercises, and the discussion of strategy has been sub-
stantially increased.

e “Walk-Through” Sections: For crucial exercises there are ‘““how-to’’ sections, where
the student is walked step by step through a moderately difficult sample problem.

e Organization: Each chapter is devoted to one basic theme. Related material is not spread
out over several chapters.

e Expanded Coverage of Basic Concepts: Beginning with the first chapter, more atten-
tion is paid to the topic of consistency. The fundamental concept of an interpretation is
used to provide a unified explanation of such basic concepts as validity, consistency,
logical equivalence, and logical implication in both sentential and predicate logic.

e Error Checking: The eighth edition has undergone rigorous error checking throughout
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development and during the production process. We’ve been especially cognizant of the
difficulties that errors can cause in the classroom, and we hope you’ll find this edition to
be a vast improvement.

Changes in the Eighth Edition

The changes we have introduced attempt to preserve prior-edition strengths while making
the text even more user-friendly. These changes have been motivated by classroom expe-
riences gained while teaching the basic course in formal logic at the University of Delaware
and Mount Union College, and from the comments of colleagues and reviewers. Here are
some highlights:

Part One

The discussion of sentence forms and substitution instances has been expanded, and a new
exercise on this topic has been added. Forms are now introduced at the end of Chapter 3,
after truth tables and just before the discussion of argument forms in Chapter 4. The short
truth table technique is now introduced in the chapter on truth tables (Chapter 3) instead of
following the discussion of proofs in Chapter 5, where it seemed a bit out of place.

In Chapter 4 the exercises on proofs have been carefully reordered so as to move more
gradually from the easiest to the most difficult. A new exercise has been added to this
chapter in which students must supply missing premises and lines of the proof by working
backwards from the last lines of the proof.

There are also a few helpful new diagrams. There is one in the first chapter that explains
how any test of consistency can be modified to test for validity as well. In Chapter 5 there
are diagrams that label the essential parts of proofs that make use of assumptions and the
rules of Conditional Proof (CP) and Indirect Proof (IP).

Finally, there is a new section that briefly introduces a few of the basic concepts of
metatheory, including the distinction between syntax and semantics and an explanation of
what makes a logical system like sentential logic both sound and complete. This discussion
sets up an improved explanation of how the truth conditions for the horseshoe are con-
strained by accepting Modus Ponens (MP) as a valid inference rule.

Part Two

There are fewer changes to Part Two of the book. We altered the order of the chapters so
that the chapter that reviews the rationale for the predicate logic rules now immediately
follows the chapter on relational predicate logic. The exercises on showing invalidity and
consistency in predicate logic have been expanded, and we wrote a new discussion of
invalidity in relational predicate logic. In Chapter 7 a new exercise lets students get their
feet wet with predicate logic proofs before having to master all of the restrictions that
follow. The treatment of predicate logic truth trees has been changed so that each individual
step is now numbered, making these trees much easier to read.
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Part Three

As in the seventh edition, the changes to Part Three have largely consisted of cutting and
consolidating in order to keep the size (and thus the cost) of the text within bounds. The
chapter on informal fallacies has been eliminated entirely, and the chapters on inductive
logic and probability have been consolidated into a single chapter. We found that the
chapter on fallacies was rarely used, and there are many excellent, inexpensive paperback
treatments of the subject. It is very hard for textbook authors to eliminate large sections.
Thus many textbooks grow larger and larger with each progressive edition and students are
left to shoulder the burden (both literally and figuratively!). By contrast, this eighth edition
of Logic and Philosophy, like the seventh, substantially expands the treatment of sentential
and predicate logic while at the same time reducing the total number of pages.

In addition to these more general changes, there are many small changes throughout the
book. Individual passages have been clarified. There are many new exercise items. As
mentioned above, the text has undergone the most careful error checking in the book’s
history. Any errors found will be posted on the website http://www.muc.edu/~tidmanpa/.

Nelson Pole’s LogicCoach software is now bundled with the book. An expanded study
guide with many additional practice exercises is also available. The end result, hopefully,
is a text genuinely more useful to both students and their instructors.

We would like to thank the reviewers of this eighth edition—Sidney Luckenbach, Cali-
fornia State University, Northridge; Dr. Gilbert T. Null, University of Wisconsin, Green
Bay; Robert Weingard, Rutgers, The State University of New Jersey, New Brunswick; and
Jon Wulff, Bellevue Community College—as well as the prerevision reviewers: Harold
Baldwin, University of South Alabama; John David Eatman, Xavier University of Louisi-
ana; Robert Weingard, Rutgers, The State University of New Jersey; Roderick M. Stewart,
Austin College; Walter H. O’Briant, University of Georgia; Nancy A. Stanlick, University
of South Florida; Katherine Shamey, Santa Monica College; and Vincente Medina, Seton
Hall University. We also want to thank our proof checker: Patricia Blanchette, University
of Notre Dame.

We would also like to thank many students at the University of Delaware and Mount
Union College for all of their suggestions.
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Part One Chapter One

Sentential Logic Introduction

7 The Elements of an Argument

Consider the following simple example of reasoning:

Identical twins often have different IQ test scores. Yet such twins inherit the same
genes. So environment must play some part in determining IQ.

Logicians call this kind of reasoning an argument. (But they don’t have in mind shouting
or fighting. Rather, their concern is arguing for or presenting reasons for a conclusion.) In
this case, the argument consists of three statements:

1. Identical twins often have different IQ test scores.
2. Identical twins inherit the same genes.
3. So environment must play some part in determining 1Q.

The first two statements in this argument give reasons for accepting the third. In logic talk,
they are said to be premises of the argument, and the third statement is called the argu-
ment’s conclusion. An argument can be defined as a series of statements, one of which is
the conclusion (the thing argued for) and the others are the premises (reasons for accepting
the conclusion).

In everyday life, few of us bother to explicitly label premises or conclusions. We usually
don’t even bother to distinguish one argument from another. But good writing provides
clues that signal the presence of an argument. Such words as because, since, and for usually
indicate that what follows is a premise. And words like therefore, hence, consequently, and
so usually signal a conclusion. Similarly, certain expressions like ““It has been observed
that...,” “In support of this...,” and “The relevant data . ..” generally introduce prem-
ises, whereas other expressions such as “It follows that...,” “The resultis...,” “The
point of all thisis...,” and “The implication is . .."”" usually signal conclusions. Here is a
simple example:

Since it’s wrong to kill a human being, it follows that abortion is wrong, because
abortion takes the life of (kills) a human being.
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In this example, the words since and because signal premises offered in support of the
conclusion signaled by the phrase “it follows that.”” Put into textbook form, the argument
reads:

1. It’s wrong to kill a human being.
2. Abortion takes the life of (kills) a human being.
~.3.  Abortion is wrong.

The symbol ““.~.”" represents the word therefore and indicates that what follows is a conclu-
sion. This particular argument has two premises, but an argument may have any number of
premises and may be surrounded by or embedded in other arguments.

Not just any group of sentences makes an argument. The sentences in an argument must
express statements, that is, say something that is either true or false. Many sentences are
used for other purposes: to ask questions, to issue commands, or to give vent to emotions.
In ordinary contexts none of the following express statements:

Open the door. (command)
Who’s the boss here? (question)
Thank goodness! (expression of emotion)

Of course, sometimes nondeclarative sentences are indeed used to make statements.
*“Who’s the boss here?”” can be used to make a statement, particularly if it is the boss who
is talking. In this case the boss is not really asking a question at all, but rather is saying “‘/
am the boss here,” thus declaring a fact under the guise of asking a question.

But even if every sentence in a group of sentences expresses a statement, the result is
not necessarily an argument. The statements must be related to one another in the appro-
priate way. There must be something argued for (the conclusion), and there must be reasons
for accepting the conclusion. Thus, mere bald assertions are not arguments, anecdotes
generally are not arguments, nor are most other forms of exposition or explanation. It’s
important to understand the difference between rhetoric that is primarily expository or
explanatory and rhetoric that is basically argumentative. A passage that contains only
exposition gives us no reason to accept the ““facts™ in it other than the authority of the
writer or speaker, whereas passages that contain arguments give reasons for some of their
claims (conclusions) and call for a different sort of evaluation than merely an evaluation of
the authority of the writer.

Examples

Only two of the following groups of statements constitute arguments. These exam-
ples also illustrate that although the words “‘therefore” and *‘because’ usually signal
the presence of an argument, this is not always the case.

1. I believe in God because that is how I was raised. (This is biography, not an
argument. ‘‘Because” is used here to cite the cause of the speaker’s belief—to
give an explanation—not to signal a premise.)
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2.

I believe in God because life has meaning. If there is no God, life would be
meaningless. (This is an argument. The speaker is advancing a reason to believe

- that God exists.) Here is the argument put into textbook form:

1. Life has meaning.
2. If there were no God, life would be meaningless.

. 3. God exists

- (Notice that in this case the word ‘“‘because” does signal that a premise is to
follow.)
Biff was obviously afraid of making a commitment to a long-term relationship.
~ Therefore, Susie was not surprised when they eventually broke up. (This is not

~ an argument. This is an explanation of why Susie was not surprised.)

We’ll get a tax break if we marry before the end of the year. Therefore, I think
we should move our wedding date up and not wait until January. (This is an

argument):

1. We’ll get a tax break if we marry before the end of the year.
2. We should move our wedding date up and not wait until January.

Exercise 1-1

Here are twelve passages (the first six are from student papers and exams, modestly edited).
Determine which contain arguments and which do not. Label the premises and conclusions
of those that do, and explain your answers. Paraphrase if that makes things clearer. (The

answers for even-numbered items in most exercise sets are provided at the back of the
book.)

1.

2.

I don’t like big-time college football. I don’t like pro football on TV either. In fact, 1
don’t like sports, period.

My summer vacation was spent working in Las Vegas. I worked as a waitress at the
Desert Inn and made tons of money. But I guess I got addicted to the slots and didn’t
save too much. Next summer my friend Hal and I are going to work in Reno, if we
can find jobs there.

Well, I have a special reason for believing in big-time college football. After all, I
wouldn’t have come here if Ohio State’s football team hadn’t gone to the Rose Bowl,
because that’s how I heard about this place to begin with.

At the present rate of consumption, the oil will be used up in 20 to 25 years. And
we’re sure not going to reduce consumption in the near future. So we’d better start
developing solar power, windmills, and other “‘alternative energy sources’ pretty soon.
The abortion issue is blown all out of proportion. How come we don’t hear nearly as
much about the evils of the Pill? After all, a lot more potential people are “killed”
by the Pill than by abortion.

I’ve often wondered how they make lead pencils. Of course, they don’t use lead—
they use graphite. But, I mean, how do they get the graphite into the wood? That’s
my problem. The only thing I can think of is maybe they cut the lead into long round
strips and then cut holes in the wood and slip the lead in.
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7. Punishment, when speedy and specific, may suppress undesirable behavior, but it
cannot teach or encourage desirable alternatives. Therefore, it is crucial to use posi-
tive techniques to model and reinforce appropriate behavior that the person can use
in place of the unacceptable response that has to be suppressed. (Walter and Harriet
Mischel, Essentials of Psychology)

8. There was no European language that Ruth could not speak at least a little bit. She
passed the time in the concentration camp, waiting for death, by getting other pris-
oners to teach her languages she did not know. Thus did she become fluent in
Romany, the tongue of the gypsies. (Kurt Vonnegut, Jailbird)

9. The death of my brother was another instance in which I realized the inadequacy of
the superstition of progress in regard to life. A good, intelligent, serious man, he was
still young when he fell ill. He suffered for over a year and died an agonizing death
without ever understanding why he lived and understanding even less why he was
dying. No theories could provide any answers to these questions, either for him or
for me, during his slow and painful death. (Leo Tolstoy, Confession)

10. To be sustained under the Eighth Amendment, the death penalty must “‘[comport]
with the basic concept of human dignity at the core of the Amendment’’; the objective
in imposing it must be ““[consistent] with our respect for the dignity of [other] men.”
Under these standards, the taking of life “‘because the wrongdoer deserves it”’ surely
must fail, for such a punishment has as its very basis the total denial of the wrong-
doer’s dignity and worth. (Justice Thurgood Marshall, dissenting opinion in Gregg v.
Georgia)

11. If God were all good he would want his creatures to always be happy. If God were
all powerful he would be able to accomplish anything he wants. Therefore, God must
be lacking in either power or goodness or both.

12. Every event must have a cause. Since an infinite series of causes is impossible, there
must be a first uncaused cause of everything: God.

2 Deduction and Induction

Deduction and induction are commonly thought to be the cornerstones of good reasoning.
The fundamental logical property of a deductively valid argument is this: If all of its
premises are true, then its conclusion must be true. In other words, an argument is valid
Just in case it is impossible for all of its premises to be true and yet its conclusion be false.
The truth of the premises of a valid argument guarantees the truth of its conclusion.

In order to determine whether or not an argument is valid, one must ask whether there
are any possible circumstances under which the premises could all be true and yet the
conclusion be false. If not, the argument is valid. If it is possible for the premise to be true
and the conclusion false, the argument is invalid. An invalid argument is simply an
argument that is not valid.

The question naturally arises as to why it is impossible for the conclusion of a valid
argument to be false if all of its premises are true. Why do its premises, if true, “‘guarantee”
the truth of its conclusion? Unfortunately, there are no simple or generally accepted an-
swers to questions of this kind. However, it is revealing to notice that in a typical case the
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information contained in the conclusion of a deductively valid argument is already ‘“‘con-
tained” in its premises. We tend not to notice this fact because it is usually contained in the
premises implicitly (along with other information not contained in the conclusion). Indeed,
cases in which the conclusion is explicitly mentioned in a premise tend to be rather trivial.

Examples

Here is an example of a deductively valid argument whose conclusion is implicitly
contained in its premises:

1. All wars are started by miscalculation.
2. The Korean conflict was a war.
..3. The Korean conflict was started by miscalculation.

Having said in the first premise that all wars are started by miscalculation and in the
second that the Korean conflict was a war, we have implicitly said that the Korean
conflict was started by miscalculation. And this is what is asserted by the argument’s
conclusion.

Here is another example:

1. If Bonny has had her appendix taken out, then she doesn’t have to worry about
getting appendicitis.
2. She has had her appendix taken out.
~3. She doesn’t have to worry about getting appendicitis.

The first premise states that if Bonny has had her appendix out, then she doesn’t have
to worry about appendicitis, and the second, that she has in fact had her appendix
out, which implicitly asserts the conclusion that she doesn’t have to worry about
appendicitis. ~ :

And here is a trivial case in which the conclusion is explicitly stated in the argu-
ment’s premise:

1. Shakespeare wrote Othello, and Chaucer wrote The Canterbury Tales.
..2. Shakespeare wrote Othello.

In addition to deductive arguments, there are also inductive arguments. Arguments of
this kind differ from deductively valid arguments in having conclusions that go beyond
what is contained in their premises. Good inductive arguments are said to be inductively
strong. The crucial difference between inductive strength and deductive validity is that it
is possible for the premises of a strong inductive argument to be true and yet the conclusion
be false. Whereas true premises in a valid argument guarantee the truth of the conclusion,
true premises in a strong inductive argument make the conclusion likely or probable. The
basic idea behind inductive reasoning is that of learning from experience. We notice pat-
terns, resemblances, or other kinds of regularities in our experiences, some quite simple
(sugar sweetens coffee), some very complicated (objects move according to Newton’s
laws), and project them onto other cases.
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We use inductive reasoning so frequently in everyday life that the inductive nature of
this kind of conclusion drawing generally goes unnoticed. It’s a bit like being told that
we’ve been speaking prose all our lives only to discover that we’ve been drawing perfectly
good inductive inferences (and some stinkers) since an early age. By the age of five, the
use of induction has taught us a great many of the basic truths that guide everyday behavior.
We have learned, for instance, that some foods taste good and some don’t, the sun is going
to rise tomorrow morning and every morning after that, very hot things burn the skin, some
people are good and some aren’t, you can’t hold your breath for more than a minute or
two, and so on. Our reasoning to the belief that the sun will rise tomorrow, as an example,
can be expressed in this way:

1. The sun has always risen every morning so far.
.2, The sun will rise tomorrow (or every morning).

The great virtue of inductive reasoning is that it provides us with a way of reasoning to
genuinely new beliefs, and not just to psychologically new ones that were implicit in what
we already knew, as in the case of valid deductions. However, this benefit is purchased at
the cost of an increase in the possibility of error. The truth of the premises of a deductively
valid argument guarantees the truth of its conclusion, but a strong induction may contain
all true premises and yet have a false conclusion. Even the best “‘inductive leap’” may lead
us astray, because the pattern noticed in our experiences may not turn out to be true in
other cases. For example, in 1986 after the success of the Star Wars movies, it was a pretty
safe bet that the next film produced by George Lucas would be a box office hit. So
moviegoers in 1986 could have constructed the following inductively strong argument:

1. All of the movies produced in recent years by George Lucas have been successful.
~.2.  The latest film produced by Lucas will be successful.

Unfortunately, the film turned out to be Howard the Duck.

Although an inductively strong argument does not guarantee that if its premises are true
then its conclusion also will be true, it does make its conclusion more probable (one reason
why the expression ‘‘probability argument’’ is sometimes applied to inductive arguments).
And, of course, the more and the better the evidence, the higher the probability that its
conclusion will in fact turn out to be true. Unlike validity, inductive strength comes in
degrees. It makes no sense to speak of one argument as being more valid than another. All
arguments are either valid or invalid. But it does make sense to describe one argument as
being inductively stronger than another. This fact alone makes inductive logic much more
complex and controversial. Induction is treated in greater detail in Chapter 14.

3 Argument Forms

Consider the following argument:

1. Artis an Abadab or he’s a Glubphlab.

2. It’s not true that Art is an Abadab.
..3. He’s a Glubphlab.



