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Philosophy 57 — Day 23'

e Quiz #5 to be returned Tuesday

e Extra-Credit Problems to be Posted Soon (watch website)
— Five Complex Problems than in Chapter 6 of Text
— May Use Computer Programs (or any other tools!)
— See our links webpage for useful logic software

e Back to Chapter 6 (where we go from here)
— Finishing-up Translations from English to PL
— Truth Functions& The Truth-Values of PL Sentence(2)
— Truth-Tables for Arbitrary PL Sentence$6(3)
— Truth-Tables for Arbitrary PL Argument$6.4)
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Chapter 6 — Propositional Logic Translations' \

e The tilde “~" operatesonly on the unit that immediately follows it. In
“~Kv M, ~ affects only ‘K”; in “ ~(K v M),” ~ affects the entireK v M".

e “Itis not the case thaK or M” is ambiguousetween ~K v M,” and
“~(K v M).” Convention “It is not the case tha or M” - “~K v M".

e “Not bothS andT” — “~(S e T)". As we will see later DeMorgan rulg,
l£~(S ° T)H ~ “NS V ~TH. But, “N(S ° T)” % “ ~S ° ~T”.

e Similarly, “Not eitherSor T” — “~(S v T)". And, (DeMorgan ruleagain)
““(SVT) ~#“~Se~T", but“~(SVT)" #“~SVv~T".

e Here are some examples involvinge, andv (not, and, or):
1. Shellis not a polluter, but Exxon is»> ?7?
2. Not both Shell and Exxon are polluters: ??

3. Both Shell and Exxon are not polluters. ?? /
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/ 4. Not either Shell or Exxon is a polluters ??
5. Neither Shell nor Exxon is a polluters ??
6. Either Shell or Exxon is not a polluters ??
e Summary of translations involving, e, andv (not, and, or):

Pseudo-Symbolic Propositional Logic (PL)

Not eitherA or B. ~(AV B)
Either notA or notB ~AvV ~B
Not bothA andB. ~(A e B)
Both notA and notB. ~Ae~B

e DeMorgan rulegwe will provethese rules later in the chapter):

~(pva) ~~pe~q
~(pe@)~~pVv~q

e But,~(pv Q) #~pVv~gand~(peq) % ~pe~q.
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kdition for, necessary and §icient condition for
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PL Operator

Chapter 6 — Propositional Logic Translations'

English Expression

not, it is not the case that, it is false that ~

and, yet, but, however, moreover, nevertheless, still, also,
although, both, additionally, furthermore

or, unless, either...or... \%

if ...then ..., only if, given that, in case, provided that, on
condition that, sfficient condition for, necessary condition for >
(Note: do not confuse antecedents and consegients

if and only if (iff), is equivalent to, sficient and necessary con- _

/
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Chapter 6 — Propositional Logic Translations' \

A Bunch of Translation Problems:

1. California does not allow smoking in restaurants.

Jennifer Lopez becomes a superstar givenlthmRealgoes platinum.
Mary-Kate Olsen does not appear in a movie unless Ashley does.

P owDn

Either the President supports campaign reform and the House adopts
universal healthcare or the Senate approves missile defense.

o

Neither Mylanta nor Pepcid cures headaches.

6. If Canada subsidizes exports, then if Mexico opens new factories, then
United States raises téis.

7. If Iraq launches terrorist attacks, then either Peter Jennings or Tom
Brokaw will report them.

Nicole Kidman does not.

8. Tom Cruise goes to the premiere provided that Penelope Cruz does,)bt
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9. Itis not the case that either Bart and Lisa do their chores or Lenny and
Karl blow up the power plant.

10. N'sync winning a grammy is a $ficient condition for the Backstreet Boys
to be jealous, only if Destiny’s Child getting booed is a necessary

condition for TLC's being asked to sing the anthem.

11. Dominos’ delivers for free if Pizza Hut adds new toppings, provided that

Round Table airs more commercials.

12. If evolutionary biology is correct, then higher life forms arose by chancd
and if that is so, then it is not the case that there is any design in nature]

divine providence is a myth.

13. Kathie Lee’s retiring is a necessary condition for Regis’s getting a new
co-host; moreover, Jay Leno’s buying a motorcycle and David Lettermd
telling more jokes imply that NBC'’s airing more talk shows is #isient

condition for CBS'’s changing its image.
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Chapter 6 — Propositional Logic: Truth Functions | I \

Propositional Logic isruth-functionalbecause the truth value of a compoun
statement is a function of the truth values of its atomic components.

We use lower-case letterg™ “ ", ..to denotestatement variables
which can stand for any statement in propositional logic.

TR TR I u

A statement fornis an expressiompt a statement of PL!) constructed out of

statement variables and PL connectives which becomes a statement of Pl

(simple) statements of PL are substituted for all statement variables.

— e.g, pe(qVr)is astatement form, sindee (B Vv C) is a statement.

— Note: Av B) e ((C =D)V (E > ~F)) isalsoof the formpe (qV r). Why?
With this basic terminology out of the way, we're ready to give a precise
account of the truth conditiong€., the meaning) of PL statements.

All statement forms are defined tyth tableswhich tell us how to determine

i

the truth value of molecular statements from the truth values of their atw/s.
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Chapter 6 — Propositional Logic: Truth Functions II I \

We begin with negations, which have the simplest truth functions. The truth

table for negation is as follows (we useandF for true and false):

p|~p
T|F
FI T

In words, this table says thatjifis true than~pis false, and ifp is false, then
~pis true. This is quite intuitive, and corresponds well to the English

meaning of “not”. So, truth-functional (PL) negation is like English negation.

Examples:
— Itis not the case that Wagner wrote operasi\j
— Itis not the case that Picasso wrote opera®)(

“~W" is false, since W’ is true, and ~P" is true, since P” is false (like English) /
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¢ Notice how we have four (4) rows in our truth table this time (not 2). This ig
because there are four possible ways of assigning truth valyearidg.

e The truth-functional definition o# is very close to the English “and”. A PL
conjunction is true ibothconjuncts are true; and, it is false otherwise.
— Monet and van Gogh were painters/ ¢ V)
— Monet and Beethoven were painters! ¢ B)
— Beethoven and Einstein were painteiB.e(E)

e “M e V"is true, since both M” and “V” are true. ‘M e B" is false, since B”
\ is false. And, B e E” is false, since B” and “E” are both false (like English)
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Chapter 6 — Propositional Logic: Truth Functions IV

e The truth-functional definition o¥ is not as close to the English “or”. A PL
disjunction is true ifat least ondisjunct is true; and, it is false otherwise.

e In English, “A or B” often implies that ‘A” and “B” are not both true That is
calledexclusiveor. In PL, “A v B” is notexclusive; it isinclusive(it is true if
both disjuncts are true). But, vaanexpress exclusive or in PL. How?

— Either Jane austen or Rebescartes was novelistl { R)
— Either Jane Austen or Charlotte Bronte was a novelist. C)
— Either Rere Descartes or David Hume was a noveligv(D)

e The first two disjunctions are true because at least one their disjuncts is try

but the third disjunction is false, since both of its disjuncts are false. /

le,
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plalpoq plalp=q
T|T T T|T T
T|F| F T|F| F
F|T T F|T F
FIF| T FIF| T

e The truth-functional definition ab is farther from the English “only if”. A
PL conditional is falseff its antecedent is true and its consequent is false.

e Consider the following English conditionals. [Lkt = the moon is made of
green chees®) = life exists on other planets, aritl= life exists on Earth]
— If the moon is made of green cheese, then life exists on other planets.

— If life exists on other planets, then life exists on earth.

e The PL translations of these sentences are both Mue.O is true because its

antecedenM is false.O > E is true because its consequénis true. This
\ doesnot capture the English “if”. We’'ll see later thgt> q~ ~p Vv Q. j
04/17/03
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e The truth-functional definition of is far from the English “if and only if”. A

e Consider these two biconditionaldv[= the moon is made of green cheelde,
= there are unicorngk = life exists on Earth, an8 = the sky is blue]

— The moon is made of green cheese if and only if there are unicorns.
— Life exists on earth if and only if the sky is blue.

e The PL translations of these sentences are both Mue.U is true becausi
andU are falseE = S is true becausk andS are true. This doesot capture

PL biconditional is trueft both of its components have the same truth value|

\ the English “if and only if”. We'll see thap =g~ (peq) Vv (~pe ~0). /
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Chapter 6 — Propositional Logic: Truth Functions VII I \

o With the truth-table definitions of the five connectives in hand, we can now
construct truth tables for arbitrary compound PL statements.

e The procedure for constructing the truth-tablgoa$ as follows:
1.

. The table will also have some “quasi-columns” — one for each PL

. Write in all possible combinations of truth-values for the atomic

Determine the number of rows in the truth-table. This"isvherenis the
number of atomic sentences in the compound statement

The table will haven + 1 main columnsn columns for the atomic
sentences ip, and one for the truth-values gfitself.

statement occurring in the compoupé— which needn’t be drawn

explicitly, but which will go into the determination of the truth valuegof
Place the atomic symbols in the left most columns, going in alphabetical
order from left to right. And place in the right most column.

statements. There will be'®f these — one for each row of the table.
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6. The convention here is to start on thi column (farthest down the

alphabet) with the patterfiFTF ... repeated until the column is filled.
Then, goTTFF ...in then — 1st column. AndTTTTFFFF ...in the
n— 2nd column, etc.. ., until the very first column has been completed.

. Next, we need to compute the truth-valuesgoh each row of the table.

Here, we start from the inside-out. We first copy the truth-values of the
atoms, then we compute the negations, conjunctions, etc. which comp
p. Finally, we will be in a position to compute the value of the main
connective ofp, at which point we will be done witlp’s truth table.

e Example: Step-By-Step Truth-Table Construction AfZ (Be A).”

pse

A|lB||A = (B o A
T|T)|T T T T T
TIF[|T F F F T
FIT]F T T F F
FIF|F T F F F
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