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CHAPTER 9: DEDUCTIVE ARGUMENTS |1

If you're not comfortable working with symbols, the upcoming sections
on truth-functional arguments and deductions might look intimidating. But
they are not as forbidding as they may appear. We presume that the whole
matter of a symbolic system is unfamiliar to you, so we'll start from absolute
scratch. Keep in mind, though, that everything builds on what goes before. It’s
important to master each concept as it’s explained and not fall behind. Catch-
ing up can be very difficult. If you find yourself having difficulty with a section
or a concept, put in a bit of extra effort to master it before moving ahead. It
will be worth it in the end.

TRUTH TABLES AND THE TRUTH-FUNCTIONAL SYMBOLS

Our “logical vocabulary” will consist of claim variables and truth-functional
symbols. Before we consider the real heart of the subject, truth tables and the

symbols that represent them, let’s first clarify the use of letters of the alphabet
to symbolize terms and claims.

Claim Variables

In Chapter 8, we used uppercase letters to stand for terms in categorical claims.
Here, we use uppercase letters to stand for claims. Our main interest is now
in the way that words such as “not,” “and,” “or,” and so on affect claims and
link them together to produce compound claims out of simpler ones. So, don't

confusg the Ps and Qs, called claim variables, that appear in this chapter with
the variables used for terms in Chapter 8. *

Truth Tables

Let’s now consider truth tables and symbols. In truth-functional logic, any

given cl'aim, P, is either true or false. The following little table, called a truth
table, displays both possible truth values for P;

P

T
B

Whichever truth value the claim P mi i
. might have, it j ictory,
which we’ll symbolize ; (e o

~P. will have the other. Here, then, is the truth table

for negation:
P wp
T F
F

*It is customary to use one kind of symbol, usuall
italicized uppercase letters for specific claims. Alt
certain theoretical neatness, begmmng students
variables and specific claims and simply make it

y lowercase letters or Greek letters, as claim variables and plain of
houg.h thls use has some technical advantages and makes possible 2
can find it confusing, Therefore, we'll use uppercase letters for both
clear which way we're using the letters.

TRUTH TABLES AND THE TRUTH-FUNCTIONAL SYMBOLS

f |
RENUY 7 HOW ALLOF THEM!
MANY BOYSAND '
GCRLS7 &
,‘ ( i

B Theword "and,” when used in questions, can produce some interesting and amusing results. In this
case, Brutus means to ask, “How many of them are boys, and how many of them are girls?” But Jack
thinks he asks, “How many of them are girls or boys?" There's even a third version: "How many of

them are both girls and boys?" Presumably, none.

SO YOURE MY NEW |

T SNEIGRBOR JACK.!
ARE YOU Al ONLY

CAILDT
iﬁi

THERE ARE
FINEOF US!

© 2005 by NEA, InC.  Www.COmics o

The left-hand column of this table sets out both possible truth valu}es for

P and the right-hand column sets out the truth vglues for ~P based on P's vb:adi
ues. This is a way of defining the negation sign, ~, in front of the P. Tl?e sym p?
means “change the truth value from T to F or from F to T, depending on P's
values.” Because it’s handy to have a name for negations ti’lrat you can say
aloud we read ~P as “not-P.” So, if P were "Parker is at h(_)me, tf]luen ~P Would
be “It’ is not the case that Parker is at home,” or, more simply, Parker is not
at home.” In a moment we’ll define other symkbols by means of truth tables, so
ma ou understand how this one works. '

keBS;:;euZe any given claim is either true or false, two claims, P fn;lfgl,l :m;zt
both be true, both be false, or have opposite trgth values, for a tot:? 0 p
sible combinations. Here are the possibilities in truth-table form:

P Q
T i
43 E
F ¥ b
F F

. : e 1
A conjunction is a compound claim mad_e fmr}? twfhigg;g Tlr:f?;;ar]iﬁ(t
conjuncts. A conjunction is true if and only if botf of njunction is the claim
make it up (its conjuncts) are true: - cxa:nplero ,a CO., L; the conjunction of
“Parker is at home and Moore is at work.” We'll expres

P and Q by connecting them with an ampersand (&): The truth table for con-
junctions looks like this:

h %
T T T
F T F
g o ¥
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CHAPTER 9: DEDUCTIVE ARGUMENTS Il

P'& Q is true in the first row only, where both P and Q are true. Notice
that the “truth conditions” in this row match those required in the italicized
statement above the truth table.*

Here’s another way to remember how conjunctions work: If either part
of a conjunction is false, the conjunction itself is false. Notice finally that,
although the word “and” is the closest representative in English to our amper-
sand symbol, there are other words that are correctly symbolized by the
ampersand: “but” and “while,” for instance, as well as such phrases as “even
though.” So, if we let P stand for “Parsons is in class” and let Q stand for
“Quincy is absent,” then we should represent “Parsons is in class even though
Quincy is absent” by P & Q. The reason is that the compound claim is true
only in one case: where both parts are true. And that’s all it takes to require an
ampersand to represent the connecting word or phrase.

A disjunction is another compound claim made up of two simpler claims;
called disjuncts. A disjunction is false if and only if both of its disjuncts are
fa]se. Here’s an example of a disjunction: “Either Parker is at home, or Moore
is at work.” We'll use the symbol v (“wedge”) to represent disiunc’tion when
we symbol1ze claims—as indicated in the example, the closest word in English
to this symbol is “or.” The truth table for disjunctions is this:

B PvQ

CEERE RS
o e o
e

?O_tme here tfhat a disjunction is false only in the last row, where both of its

1slur¥]:s are alse. In all other cases, a disjunction is true
conditioi:incrliil;ncll - (;{mpound claim made from two simpler claims is the
- In ordinary English, the most common way of stating con-

ditionals is by means 4

of the words “if :
: £2 N then g iz a ! ; "
Parker is at home, then Moore is at work.” .,” as in the example “Ii

!
cmdigzrfl 1u i%ar;a.rmw to Symh(}llzg copditionals: P — Q. The first claim in 3
— - ca:e’—— iseth énc ;}: symbolization, is the antecedent, and the second—Q
antecedent is true and SOT Condmonaj claim is false if and only if its
nd its consequent is false. The truth table for conditionals

looks like this:
P Q PsQ
e ERE 2 o I'E S Enumgmy
i b 3 T
i ) F F
F T i
F F 4
*Some of the words that have truth-f
1 at he functional meaning hav
signify not only that twe ave other kin as well. Fo “and” caf
olr?mk{ ' ot o Yith. two things happened but that one happened ea”qs of meanings as well. For example, "and" ¢
e train and bought her ticket” s quite different from Melinds & ier than the other. An example “Melinda got
INda bo

case, "and" operates as if it were “and then " ught her ticket and got on the train.” In this

d

TRUTH TABLES AND THE TRUTH-FUNCTIONAL SYMBOLS

Only in the second row, where the antecedent P is true and the consequent Q
is false, does the conditional turn out to be false. In all other cases, it is true.”

Of the four types of truth-functional claims—negation, conjunction, dis-
junction, and conditional—the conditional typically gives students the most
trouble. Let’s have a closer look at it by considering an example that may shed
light on how and why conditionals work. Let’s say that Moore promises you
that, if his paycheck arrives this morning, he’ll buy lunch. So, now we can
consider the conditional

If Moore’s paycheck arrives this morning, then Moore will buy
lunch.

We can symbolize this using P (for the claim about the paycheck) and L (for
the claim about lunch): P — L. Now let’s try to see why the truth table above
fits this claim.

The easiest way to see this is by asking yourself what it would take for
Moore to break his promise. A moment’s thought should make this clear: Two
things have to happen before we can say that Moore has fibbed to you. The
first is that his paycheck must arrive this morning. (After all, he dlc_in’t say
what he was going to do if his paycheck didn'’t arrive, did he?) Then, it being
true that his paycheck arrives, he must then not buy you lunch. Together,
these two items make it clear that Moore's original promise was false. Notice:
Under no other circumstances would we say that Moore broke his promise.
And that is why the truth table has a conditional false in one gnd only one
case, namely, where the antecedent is truc and the copsequent is false. Basic
information about all four symbols is summarized in Figure 1. ;

Our truth-functional symbols can work in combination. Co_ns1der, for
example, the claim “If Paula doesn’t go to work, then Q}nncy will havF: to
work a double shift.” We'll represent the two simple claims in the obvious

way, as follows:

P = Paula goes to work. :
Q = Quincy has to work a double shift.

And we can symbolize the entire claim like this:

~P-Q
Here is a truth table for this symbolization:

{ Q P P LarQ)
o than the meaning we assign 10 the arrow
*Like the conjunction, conditionals in ordinary language can have ez.un‘ll 4 1 ¢ pea l“,“, i .jm i {ns
The arow ff‘L;f0<E!1ts what is often called the “material conditional, conditionals that 2 e
s B o He
: ¥ l
antecedent is true and the consequent false. . 2nauage have held the attention
Differences between material conditionals and the conditionals used in nfrd.navy “;I‘JIRIE;_ A s
. arS1e s for exampie, 1ard 3 k

| i still controversial See, for , e

of logicians and philosophers for long time and are sphical journal Mind ol 116, Number 461, pp 121)
F \

of the Ramsey Test," in the January 2007 issue of the philos
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Truth-Functional Symbols

FIGURE 1 The Four Basic

CHAPTER 9: DEDUCTIVE ARGUMENTS Il

Negation (~) Conjunction (&)

Truth table: Truth table: ¢
P wtfuy P Q (P&Q)
4 F ’ T a7 T
F ¥ T F F
Closest English counterparts: lf- -}[ E

"not," or "it is not the case

that" 1 Closest English counterparts

"and,” “but,” “while”

Disjunction (v) * Conditional (—)

Truth table: Truth table:~
B Q (P Q) P 0 (P=5])
T T T T T '
» F e T F F
F T T F T T
F F F F R J

Closest English counterparts: “or,*

" Closest«English
unless” ghsh counterparts

“if... then,” "provided that”

?g:i?e;hat - ?mbOhZEd claim ~P — Q is false in the last row of this tablc.
s because, here al}d only here, the antecedent, ~P, is true and its conse-
gszltie% 11;1 false.hNotlce that we work from the simﬁlest parts to the most
Jnd fhat.tr tehtrutl vglue of Pina given row determines the truth value of ~P,
uth value in turn, along with the one for Q, d i he truth
value of ~P — Q. , determines the

n Conglllder another c?mbi_nation: “If Paula goes to work, then Quincy and
ogers will get a day off.” This claim is symbolized this Waj’r

P-(Q&R)

This symbolizati i
y Zation requires parentheses in order to prevent confusion with

(P - Q) & R, which symbolizes i i
table. Our claim is a conditional waitﬁlflfirem e —

P — Q) & R is a conjuncti : onjunction for a consequent, whereas
| ll njunction with a conditional as one of th i ;u:ts The
parentheses are what make this clear N TerTe——

You need t T
symbolized clairg IE’(Ii(:TQa&few principles to produce the truth table for thes
b eammr RS, R). First, you have to know how to set up all the
eent: ; ns of true and false for the three s - 'g ar
n claims with only one letter, there CC STPICEHTIITH A

with two letters, there were four po e e e———_
ter, the number of possible combin

ations of T'and F dou bles and so, thereforé.”

ssibilities. Every time we add another let- -

TRUTH TABLES AND THE TRUTH-FUNCTIONAL SYMBOLS

does the number of rows in our truth table. The formula for determining the
number of rows in a truth table for a compound claim is r = 27, where r is the
number of rows in the table and n is the number of letters in the symboliza-
tion. Because the claim we are interested in has three letters, our truth table
will have eight rows, one for each possible combination of T and Ffor P, Q, and
R. Here’s how we do it:

P Q R
¥ T T
T T F
T F T
T £ F
F T T
F T F
F F i
F F F

The systematic way to construct such a table is to alternate Ts and Fs in
the right-hand column, then alternate pairs of Ts and pairs of Fs in the next
column to the left; then sets of four Ts and sets of four Fs in the next, and so

forth. The leftmost colummwill-always wind up being half Ts and half Fs..

The second thing we have to know is that the truth value of a compound

claim in-any-particular case (i.e., any 10W of its truth table) depends entirely

upon the truth values of its parts; and-if these parts are themselves compound,

their truth values depend upon those of their parts; and so on, until we get

down. to.letters. standing alone. The columns under the letters, which you

'
have just learned to construct, will then tell us what we need to know. Let’s

build-a truth table for P = (Q & R) and see how this works.

In Depth

numbers on the other. They are
.de thenthetard has an even

—

that has letters on one side ano

These cards are\from a : fid she
p ere IS a VOwe
If th reisavowel o

supposed to obey the following rule:
number on the otherside.” _
Question: To see that the rule has been kept, which card(s) must be turned over and

checked? (Most university students flunk this simple test of critical thinking.)
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P Q@ R Q&R P=(Q&R)
| § T T T! T
T | F F F
| | F T F F
[ F F F F
B  § r T T
F | F F T
F F 13 F T

;}zeuthf.ee tcolumns.at the left, u1_1der P, Q, and R, are our reference columns,
Lt !} ]ﬁs as we discussed previously. They determine what goes on in the
‘:: cZntﬁfl fablﬁ- From the second and third columns, under the Q and the R
kot then;ﬂxt " C‘()lhémn under Q & R. Notice that this column contains a T
COllZmn — sthan fth rows, where both Q and R are true. Next, from the
which is theegrtleefP irﬁd - R 1 under _Q & R, we can fill in the last column,
b shiee L fmfrr - l?i :Eﬁe ;};mbolmed claim. It contains Fs only in rows
(3 s
its consequent is fal;.?. 54 e the only ones where its antecedent is true and
What o ' :
claim. Such :; ;zi;siv;isspli:;ssti truth-functional analysis of our original
€ e
the trllflth values of its simpler parts LCOmpOund claim’s truth value, based on
ou’ g
you've Eot ;:t ffrﬁi(::sig f(blvelx;y thing so far without problems, that's great. If
truth tables for the t ]f . -baslc truth table idea, however, as well as the
fryrsemmatren e trut .-functmnal symbols, then by all mean’s stop now and
o ETHTES symbollisz;l?tenal' You should also understand how to build a truth
i foun:izftlfof]m;s;ztmg of three or more letters. What comes later
as wi - : :
s.trongA f;i)un]dation the wh(;le thing gg;lt:llpsa;y construction project, without a
nal not : :
alent if they haviie;:éflwfhmove on: Two claims are truth-functionally equiv-
column under one claimy ¢ same truth table—that is, if the Ts and Fs in the
under the other. Generallsfr;:pl;lt(l;; SaH}lle S ———
be used in place of another— %, When two claims are equivalent, one can
truth-functionally, they each imply the other.

Okay. It's time
2 4 now to [e]6) 3 =
functional ¢laims. nsider some tips for symbolizing truth-

SYMBOLIZING COMPOUND CLAIMS

Most of the things we ca i '

ward; that is, if you leamnt}(li: ::éth rensrver
clear-cut way. What’s less clear-
place. We'll cover a few tips for
you a chance to practice with so

ed claims are pret ohtfor-

hni pretty straig

cut &uﬁs' you can apply them in a relatively

Symboli(_)zw ta SYmbolize a claim in the first
ation in this section and then give

SYMBOLIZING COMPOUND CLAIMS 303

In Depth

Truth-Functional Logic and Electrical Circuits
basis of digital computing. This is
ff" Although there's a lot more to it

We mentioned at the beginning of the chapter that truth-functional logic is the
because, translated into hardware systems, “true” and “false” become "on” and “0

than this, we can illustrate in a crude way a little of how this works.

Let's construct a simple electrical circuit from an electrical source to a ground and put a lightbulb in it some-

where, like this:

Electrical Lightbulb ’
isource \@

Ground— =

In this situation, the light burns all the time. Now, let's add a switch and give it a name, “P" like so:

-

L

hat can be true or false, j

(Switch P represents a sentence t ust as the switch can be open or closed.) When the swi_tch is :
open (corresponding to false), in the second drawing, the light doesn't come on, but when _|t's closed (cprrespondmg to : i
true) in the third drawing the light comes on. Now, let's add another switch in the same line and call it "Q™:

ous to a simple conjunction, ‘P & Q," because both switches must be closed for the bulb
’ in order for the conjunction to be true. So, although there are four

toc ' niuncts have to be true |
ome on, just as both con] B el closed o open, B ok g

possible combinations for the switches (open + open, ope .
them causes the bulb to burn, just as there is only one T in the t.ruth tablg for COHJUHCFIOH. .
We can represent disjunction with a different circuit, one with the switches wired in parallel rather than in series:

-

This simple circuit is analo

P

SRR ¢




S e —
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In this case, if either the P switch or the Q switch is on, the bulb will light up. So, it lights up in three of the four pos-
sible combinations of open/closed for the two switches, just as the disjunction “P v Q" is true in three of the rows in
its truth table.

We complicate our circuitmaking chores somewhat when we bring in negation. If we have a switch labeled "~P"
for example, we just treat it the same as if it were “P": It's either open or closed. But if our circuit contains a switch, P,
and another switch, ~P, then we have to connect them (we'll do it with a dotted line), indicating that these switches

are always opposite; when one closes, the other automatically opens. Now we get two interesting results: When two
switches that are “negations” of each other are wired in series like this:

we have a dysfunctional circuit: The light can never come on! But we get the opposite result when we wire the two
negation switches in parallel:

P sFEwTe

Here, the light can never go off! (This circuit is the exact equivalent of our original one, in which there were no
switches at all.) In truth-functional logic, what is being represented here, of course, is that a c'ontradiction is never true
(bulb never comes on), and a tautology is never false (bulb never goes off). (“Tautology” is a traditional and somewhat
fancy word for a sentence with nothing but “T"s in its truth table.)

This gives you nothing more than a peek at the subject (among other
design circuits that are the simplest possible for doing a certain job—
circumstances); unfortunately, we don't have room to go further into
Science class would be the best next step.

. things, truth-functional logic can help us
I.e,, for being on and off under exactly the right
the subject here. An Introduction to Computer

be true under all the same circumstances a
same circumstances. Let’s
the most frequently encou

s the original and false under all the
go through some examples that illustrate a few of
ntered symbolization problems.

!!If!l and l‘!only If!l

In symbolizing truth-functional claj i '
claims, as in tr i i ims in
Chapter 8, nothing can take the ’ e

: place ofa ¢ . ST
question says. It always comes d areful reading of what the claim in

iffi types of claim, the conditional is prob-

?:;Yst?: moit :::lhlfflcullt for sf.uden?s to-symbolize correctly. There are so many

Fm}:um:la fhe eii x ”isf:n Ord:nary English that it’s not easy to keep track.

tionals, so );ou’llpha::e: heada:ltgr tq;ﬂy if” account for a large number of condi-
1 i you _ .

pencral sulestorernembers You understand their uses. Here are some

SYMBOLIZING COMPOUND CLAIMS

Real Life

Truth-Functional Trickery

Using, what-you-know.about truthfunctional logic, can you 'identify how the sender of Fhis
encouraging-looking notice can defend the claim.(because it.is tue) even-though the receiver

issotreally-going-to'win‘onesnickel?

You Have Absolutely Won
$1,000,000.00

If you follow the instructions inside
and return the winning number!

ST

Answer: Because there is ot going to be any winning number insidﬂe (there are Esqa!lzr sez{zr:Sl
losing numbers, in case that ma kes you feel bettAer); the conjunction “You fo_lflov; l'j g 01[:% Irix:;v lme
inside_and-{you] return-the-winning number" 15 going to be false, ‘even 1 fy PR
instructions inside. Therefore, becausethis‘conjunction-is the antecedent of the w

' ' itional claim turns out to be true: _ Fiseaid
tlona(l)ls I?(I)T;sterjeu‘r:\i:{:i;al readerswilltake the antecedent to pe saying lsomethmg h:ew‘.:n}i’zu
follow the instructions inside by returning the winning number inside (a5 if-there were g

L s

i [ [ iler.
numberinside) These are-the people who may wind up sending their own money to the mai i

o G st i i
ok sk s
T T R 4 R R s .

es the antecedent of a con-

“uif. alone, introduc
The word ‘i, used : duces the consequent of a

ditiohal. The phrase-“only-if”-intro

conditional. -
rt in a conditional that

: . > tion of the pa :
N S t; it's the logical words.

tells us whether it is the antecedent or the consequen
that identify it. Consider this example:

Moore will get wet if parker capsizes the boat. .
m is the antecedent, even though it comes after

i " h 131 :
The “Parker” part of the ¢ h the claim had said,.

the “Moore” part. It's as thoug

IfParker capsizes the boat, Moore will get wet:

in, it’ rd “it” that
We would symbolize this claim as P = M. Once again; it's the wo
tells us what the antecedent 1s.

Parker will pay up oniyif Moore sinks the nine ball:

i i i i 1 the "Pal’k T p 3 ; .
18 dlﬁefent. 11'1 th S ) 24 v

the same as

305
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\.{\Exercise 9-1
£ S

[rees
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Real Life

Damned If You Do, But If You Don’t . ..

The fearful, and unbelieving, and the abominable, and murderers, and whoremongers,
aqd sgrcere{s, and idolators, and all liars, shall have their part in the lake which burneth.
with fire and brimstone:
: —Revelation 21'8
This came to us in-a brochure-from a religious sect offering salvation for the believer. Notice,

though, that the passage from the-Bible doesn't say that, if you believe, you won't go to hell |t
says, if you don't believe, you wili go to hell. - 5 -

E i sk SRk sk

B e

If Park
ball (Mf]:-r pays up (P), then Moore sunk (or must have sunk) the nine

Using the letters indicated in parentheses, we’d symbolize this as

P>M

Don't w :

claims nf:g :éjr?slét \t;;: Cgramma:‘lc’,al. tenses; we'll adjust those so that the

we can use “only i in f - usfe “if” in front of a conditional’s antecedent, or

claims in the two cases r1‘:")fslti0 tLts consequent; we produce exactly equivalent

“only if” part of the claim Octiurse ;-;se Shallain decsnisanasser-aiess the

Hlhaadsabatiis h urs. The part of this claim that’s about Moore is
q , even though it occurs at the beginning of this version:

Only it Moore sinks the nine ball will Parker pay up

Once again: P - M.+

Symbolize the following usi
; : g using the claj i i
differences in past, present, and futureail;;;;a??bles i e

If Quincy learns to symbolize, Paula will he 4 q
Paula will teach him if Quincy pays her a bi ;naze |
Paula will teach him only if Quitus phys hef e;:‘. :
Only if Paula helps him will Quiriéy pass thea ig tee.
Quincy will pass if and only if Paula helps hiniourse'

nokow e

Claim 5 in the precedin i roduces e phrase
! g exercise introd a new wrinkle, the p i
and only if.” i ral rule | d “only .
] y Rt311n6mbenng our general rules about how1 “l'f:’ and “only if”
operate separately, it shouldn’t surprise us that “if and dnil if kes bolth
P vy if” ma :

SYMBOLIZING COMPOUND CLAIMS

antecedent and consequent out of the claim it introduces. We can make P
both antecedent and consequent this way:*

(P>Q&(Q-P

There are other ways to produce conditionals, of course. In one of its
senses, the word “provided” (and the phrase “provided that”) works like the
word “if” in introducing the antecedent of a conditional. “Moore will buy
the car, provided the seller throws in a ton of spare parts” is equivalent to the
same expression with the word “if” in place of “provided.”

Necessary and Sufficient Conditions

Conditional ¢laims are sometimes spelled out in terms of necessary and suf-
ficient conditions. Consider this example:

The presence of oxygen is a necessary condition for combustion.

This tells-us that we can't-have combustion without oxygen, or “If we have
combustion (C), then we must have oxygen (O).” Notice that the necessary

condition-becomes the consequent of @ conditional: C= O ' ¢4
A-sufficient condition guarantees whatever it is a sufficient condition for.

Being born.in the United States is a sufficient condition for U.S. citizenship—
that's all one-needsto be-a U.S. citizen. Stfficient conditions are expressed as
the-antecedents.of conditional-claims; so-We would say, “If Juan was born-in

the-United States(B), thenjuanis a U.S. citizen

[C""B=SC:

the deal is, you canuse the car tonight

kay, Lew,
i3k it this afternoon.

only if you wash and wax

and only if Q" It works exactly like our version,
1stances, the extra sym
n and remember

bol ("P € Q") to represent “pif
P—>Q&(Q-— P)." Under some circum ‘
d would be merely something else to lear

*Many texts introduce a new sym bol provides some

.2, it has the same truth table as "(
efficiencies, but for us it is unnecessary an

307

m Comment: We often
use “only if" when
we mean to state
both necessary and
sufficient conditions,
even though, literally
speaking, it produces
only the former. If Lew
were a critical thinker,
he'd check this deal
more carefully before
getting out the hose
and bucket. See the
text below
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On Language

Another “If” and "Only If” Confusion

Do you want-to-install and run Flasher 3.0 distrbuted by SE Digital Arts? Caution: SE Dige
tal-Arts.claims.that this content is.safe. You.should-install-or view this content if you trust
SE Digital Arts to make that assertion.

- A typical downioad caution

Presumably, they mean not “if“but-“enly if." Do you seewhy? In-any case, ifus caution contains
one heck of a weaseler (Chapter 5).

hYou should also notice the connection between “if” and “only if” on the
gne' aIllfd _and necessary and gufficient conditions on the other. The word “it,”
y itself, 1ntr(:?u_ces a su}f]ﬁment condition; the phrase “only if” introduces a
necessary condition. So the claim “X is a neces iti
: sar &
eyt TS i y condition for Y” would be
Fr i i ' i
conditi;))rr.lnf (:une to ;:ll_me, one thing will be both a necessary and a sufficient
ppreeares r s}c:r;et ing else. qu example, if Jean’s payment of her dues to the
membMShiru(tm - llllnctmn;l Logic Society (NTFLS| guaranteed her continued
ererer rpto aking suc payment a sufficient condition) and there were no
s necessarcontlrzll;e. membership without paying her dues (making pay-
aeees remai};Ca0;e:;%1;rasfw§11]{\]trll'ﬂ1en we could express such a situation as
ot the NTFLS i i
(oM hEfOd (M) if and only if she pays her dues
We i

CmmitionosfteAn ;;lfey :ast1 land. loose with how we state necessary and sufficient
inig your' rogm = ]\;:e § hllls daughter, “You can watch television only if you
rorELaTT T ne.cess:w’ tde youngster would ordinarily take cleaning her
AR blry 3}1'11 :'a sufficient condition for being allowed to watch
T MRS £ 1711511 2 TR
e DTy g nott: l[)):ren_t 30;11311? stated only a necessary condition; techni-
puris TR ey for%gig\%is ia;rlnc ;))1-1‘1 \{\;hat he said if room cleaning turned out
. ivileges. Of co . d

for more than a logic lesson from his dauehter i e -
would be on her side in the di T —— Smeemisikalis
that the phrase “only if” introfi?ll::te- L BT

€s, not the sufficient condition.

"Unless”

Consider the claim “Paula will fore
§ymbqlize this, we might come up
is equivalent to “If Quincy doesn

Cl.OSe unless Quincy pays llp.” ASked to
,tw“h ~Q - P because the original claim
there’s an even simpler way to do it ias)l: 53 theln toreasm———
~Q — P? 1f you’ ' > do1t. Ask yourself, What is the truth table fof
you realize );hatviet‘gatl}?: ::;Tli;a$: tW tl:ih ;he basic truth tables tlaly this time

able for Pv Q. And, as a matter of fact;

SYMBOLIZING COMPOUND CLAIMS

you can treat the word “unless” exactly like the word “or” and symbolize it
with a “Vv".

"Either . .. Or”

Sometimes we need to know exactly where a disjunction begins; it’s the job of
the word “either” to show us. Compare the claims

Either Pand Qor R
and

P and either Q or R.

These two claims say different things and have different truth tables, but the
only difference between them is the location of the word “either”; without
that word, the claim would be completely ambiguous. “Either” tells us that
the disjunction begins with P in the first claim and Q in the second claim. So,
we would symbolize the first (P & Q) v R and the second P & (Q v R).

The word “if” does much the same job for conditionals that “either” does

for disjunctions. Notice the difference between
P and if Q then R
and

If P and Q then R.

1§ tells us that the antecedent begins with Qi
P in the second. Hence, the second must have P

symbolization:. ‘ , ted
In general, the trick to symbolizing a claim correctly is to pay careiu

attention to exactly what the claim says—and this often means asking your=
self just exactly what would make this claim falge (or truel.. Then, try to c?me
up with a symbolization that says the same thipg—that is fa_lse i‘orhtruc;l in
exactly the same circumstances. There’s no substitute for practice, so here's an

exercise to work on.

n the first example and with
& Q for the antecedent of its

When we symbolize a claim, we're displaying its truth.-functi_onal structgrei.
Show that you can figure out the structures of the following claims by symbol-

izing them. Use these letters for the first ten items:

P = Parsons signs the papers.
Q = Quincy goes (or will go) to jail.
R = Rachel files (or will file] an appeal.
& v, and —. We suggest that, at least at first, you make

First, replace simple parts of claims with
] mbols, and add parentheses

how you what we mean.

Use the symbols ~

symbolization a two-stage process: ¥ il
letters; then, replace logical words with logical sy
le in two stages tO S

as required. We’ll do an examp

Exercise 9-2
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CHAPTER 9: DEDUCTIVE ARGUMENTS 1l

Example

If Parsons signs the papers, then Quincy will go to jail but Rachel will not
file an appeal.

Stage 1: If P, then Q but ~R.
Stage 2: P — (Q & ~R]

1. If Parsons signs the papers then Quincy will go to jail, and Rachel will
file an appeal.

2. If Parsons signs the papers, then Quincy will go to jail and Rachel will
file an appeal.

3. If Parsons signs the papers and Quincy goes to jail then Rachel will file
an appeal.

4. Parsorlls signs the papers and if Quincy goes to jail Rachel will file an
appeal.

5. If Parsons signs the papers then if Quincy goes to jail Rachel will file
an appeal.

6. If Parsons signs the papers Quinc o .
: y goes to jail, and if R
appeal Quincy goes to jail. J if Rachel files an

7. Quincy goes to jail if either Parsons signs papers or Rachel files an appeal.

8. Either Par i . . 38 :
SHETRL appse?f signs the papers or, if Quincy goes to jail, then Rachel will

If either Parsons signs th : 4 4 ‘
file an appeal. gns the papers or Quincy goes to jail then Rachel will

10. If Parsons signs the pa - : . 4
el st then either Quincy will go to jail or Rachel

For the next ten items, use the following letters:

C = My car runs well.
S = I will sell my car.
F = I will have my car fixed.

11. If my car doesn’t run well, then I will sell it.

12. It's not true that, if my car runs well, then I will sell it

13. Twill sell my car only if it doesn’t run well. ;

14. Twon't sell my car unless it doesn’t run well.

15. Twill have my car fixed unless it runs well.

16. T will sell my car butonly if it doesn’t run We_li'; >

17. Provided my car runs well, I won't sell it. £

18. My car’s running well is a sufficient condition for my not having it fixed.

19. My car’s not running well is a
| necessary condition f ing i
20. I will neither have my car fixed nor sel] jt Hmen

TRUTH-FUNCTIONAL ARGUMENT PATTERNS (BRIEF VERSION)

A Construct truth tables for the symbolizations you produced for Exercise 9-2.

Determine whether any of them are truth-functionally equivalent to any oth-
ers. (Answers to the items with triangles are provided in the answer section at

the end of the book.)

TRUTH-FUNCTIONAL ARGUMENT PATTERNS
(BRIEF VERSION)

This section is an alternative to the two sections that follow (“Truth-
Functional Arguments” and “Deductions”). Those instructors who want to
go into the subject of truth-functional logic in some depth should skip this
section and cover the next two instead; they constitute a fairly thorough treat-
ment and a concise introduction to symbolic logic.

For those who want briefer and more practical coverage of the subject,

this section should suffice.

Three Common Valid Argument Patterns

Three forms of truth-functional argument are almost ubiquitous; they appear
so frequently, and we are so accustomed to them, that we often make use
of them almost without thinking. But it is important to understand and be
able to recognize them because there are imposters that, because of superficial
similarities, may look like valid argument patterns but are not. .

First, we should recall what it means for an argument to be valid. To be
valid, the truth of the argument’s premises must guarantee the truth_of its
¢onclusion. Another way to say this is that it is imposmb}e for the premises to
be true while the conclusion is false. If it is even poss1ble_ fqr theT premises
to be true without the conclusion being true, the argument 15 invalid.

Modus ponens (“in the affirmative mode,” more or less)is a thwo-pﬁem1?e V}?léﬁ
argument form, one premise of which is a condltlopal and the other ot w 1h
is the antecedent of that conditional. The conqlusmn of the argutrlpent is the
consequent of the conditional. (See page 298 if you need hr‘efrf:sttmsgron the
meanings of these terms.] S0 all cases of modus ponens fit this pattern:

If P then Q.
P
Therefore Q.

You can see that one premise is the co_nldm
other premise is the antecedent of that conditiona
is the consequent of the conditional. Every argume

valid. For example,

onal: “If P then Q,” and the
|: “P.” The conclusion, oYy
nt that has this form is

Example 1:
If the referee scored the fight in fav

decision. |
The referee did score the fight in favor of Madderly.

Therefore, Madderly wins the decision.

or of Madderly, then Madderly wins the

Exercise 9-3

Modus Ponens




