Branden Fitelson Philosophy 57 Lecture 1

/ Philosophy 57 — Day 23 \

e Quiz #5 to Returned Today
— “Curve™. 92-100 (A); 75-91 (B); 62—74 (C), 50-61 (3);50 (F)

e Quiz #6 Next Tuesday (O$6.1 of Text: Translatio Syntax of PL)

e Extra-Credit Problems to be Posted Soon on Website
— Five questions from chapter 6

— WIll be due on (or soon after) the final exam date

e Back to Chapter 6 — Remaining Material
— Review on the translation of conditionals
— Truth-Functions and Truth Conditions for PL Statements
— Truth-Tables for Arbitrary PL Sentence$t(3)

\ — Truth-Tables for Arbitrary PL Argument$6.4) /
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quasi-English). All of these get translated into PL as3'q’”.

Quasi-English PL
If p, thena. PD(Q
qif p. P>(
ponly if . PD>Q
g provided thatp. PDOQ
g on condition thap. PDO(Q
p implies thatg. PD>(Q
p is asuficient conditiorforg. | p> ¢
gis anecessary conditiofor p. | p> g

\_

/Chapter 6 — Propositional Logic Translations (Conditionals)\

e The following are eight ways of asserting the same conditional statement (

/
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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 letterp™, “q”, “r”, ...to denotestatement variables
which can stand for any statement in propositional logic.

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

statement variables and PL connectives which becomes a statement of PLL

(simple) statements of PL are substituted for all statement variables.
— e.g, pe (g Vr)is astatement form, sindke (B v C) is a statement.
— Note: AvB)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 conditions€., the meaning) of PL statements.

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

N

the truth value of molecular statements from the truth values of their atopé.
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e \We begin with negations, which have the simplest truth functions. The truth
table for negation is as follows (we uFeandF for true and false):

P|~P
T| F
F| T

e |In words, this table says thatfis 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.

e Examples:
— Itis not the case that Wagner wrote operasiMj
— 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) /

SJSU Philosophy Chapter 6 04/24/03



Branden Fitelson

Philosophy 57 Lecture 5

/ Chapter 6 — Propositional Logic: Truth Functions llI I \

Pl 9| Pe(q
T[T T
T|F| F
F|IT| F
FIF| F

e Notice how we have four (4) rows in our truth table this time (not 2). This is
because there are four possible ways of assigning truth valyearnda.

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 painter! e V)
— Monet and Beethoven were painteri ¢ B)
— Beethoven and Einstein were painte3.e(E)

e “Me VIS true, since bothM” 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 I \

Pld|PV(Q
T[T T
TIFE| T
FIT| T
FIF| F

e The truth-functional definition o¥ is not as close to the English “or”. A PL
disjunction is true ifat least onalisjunct 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 Vv 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 novelst C)
— Either Rem® 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. /
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/ Chapter 6 — Propositional Logic: Truth Functions V I \

P19 P>(9
T[T T
T|F| F
FIT| 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. [L&t = the moon is made of
green chees®) = life exists on other planets, arttl= 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 consequéis true. This
\ doesnot capture the English “if”. We'll see later thgt> q~ ~p Vv Q. J
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/ Chapter 6 — Propositional Logic: Truth Functions VI I \

Pl 9| P=(Q
T[T T
T|F| F
F|T| F
FIF| T

e The truth-functional definition of is far from the English “if and only if”. A
PL biconditional is trueft both of its components have the same truth value]

e Consider these two biconditionaldvi[= the moon is made of green cheee,
= there are unicorng = life exists on Earth, an® = 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 Mu=.U is true becaus#l
andU are falseE = S is true becausg andS are true. This doesot capture

\ the English “if and only if”. We'll seethap=qg= (peq) V (~pe ~Q). /
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Chapter 6 — Propositional Logic: Truth Functions VII I \

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

The procedure for constructing the truth-tablgya$ as follows:

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

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

3. The table will also have some “quasi-columns” — one for each PL
statement occurring in the compoupd— which needn’t be drawn
explicitly, but which will go into the determination of the truth valuegof

4. Place the atomic symbols in the left most columns, going in alphabetic:
order from left to right. And place in the right most column.

al

5. Write in all possible combinations of truth-values for the atomic
statements. There will bé'®f these — one for each row of the table.
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6. The convention here is to start on thila column (farthest down the
alphabet) with the pattefiFTF ... repeated until the column is filled.
Then, goTTFF ...inthen — 1st column. AndTTTTFFFF ...in the
n— 2nd column, etc. .., until the very first column has been completed.

7. Next, we need to compute the truth-valuegpoh 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 compg
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).”

~

AlBI|A = (B o A
T|TT 7T 7T T 7
TI|FIIT F F F T
FIT|F T T F F
FIF||F T F F F

INTS

/
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