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Philosophy 57 — Day Zj \

e Quiz #6 to be Returned Next Week

e Next Week, | will also post the “Curve for the course to this point”
— This will tell you where you need to be on the final, etc.

e Extra-Credit Problems Posted on Webgigroblems, each worth 1 point!)
— Extra-Credit Problems aue by Tuesday 030/03
— No partial credit within problems (but you can do fewer than 5 problems)
— You may use any toglseferences you like to do these (lmdividually!)
— Stay Tuned for Hints, etc. [these are all “chapter 6” problems]

e Back to Chapter 6
— Definitions of Truth-Functional Connectives
— Truth-Tables for Claims

— Truth-Tables for Arguments /
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/Chapter 6 — Propositional Logic: Truth Functions — Reviewl\

e Negation (just like English “not”), and Conjunction (just like English “and”):

P|1d] Pe(
P|~P TIT| T
T| F T|F| F
F|T| F
T FIF| F
e Disjunction issimilar to English “or”, butnotin the “exclusive” sense:
P19 PV(Q
T T T
T | F T
F | T T
FI|F| F

e But, we can express the English exclusivedr B, but not both”, as:

(AV B) e ~(AeB)

\- So, “~", “e”", and “v” do seem to match English usage for “not”, “and”, y
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Chapter 6 — Propositional Logic: Truth Functions — > I \

P19 P>(9
T|T| T
T|F| F
FIT| T
FIF| T

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

In English, conditionals can be false, even if their antecdents are false.

Moreover, English conditionals can be false even if their consequents are |

— If New York is in New Zealand, then 2 2 = 4.
— If New York is in the U.S.A., then WWII ended in 1945.
— If WWII ended in 1941, then gold is an acid.

So,> doesnot capture the English “if”. We'll see later thgt> q~ ~p Vv Q.

But, | will explain later why this is th@nly acceptablebruth-functionalchoicey
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/ Chapter 6 — Propositional Logic: Truth Functions — = 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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e 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-tableoo$ 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 ip, 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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Chapter 6 — Propositional Logic: Truth Tables Il I \

e A statement is said to degically true(or tautologoukif it is true regardless
of the truth-values of its components. Exampbe= p is logically true.

PP =P
T[T T T
FIIF T F

e A statement isogically false(or self-contradictoryif it is false regardless of
the truth-values of its components. Exampbes ~p is logically false.

PP & ~ P
T[T F F T
FIF F T F

e A statement izontingentf its truth-value varies depending on the
truth-values of its components. Example(or anyatom) is contingent.

Al A

T T

FI| F /
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Chapter 6 — Propositional Logic: Truth Tables Il I

e Classify the following statements as logically true (tautologous), logically
false (self-contradictory), or contingent (exercise 6.3.1):

1. N> (N2> N)

2. (GoG)oG

3. (SDR e(Se~R

4. (EoF)oF)DoE

6. M>P)v (P> M)

11. [([QoP)e(~Q2>R)]e~(PVR)

12. [[HON)e(TON)]D[(HVT)D>N]
15.[(FVE)e (GVH)]=[(GeE)V (F eH)]

\_ /
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Chapter 6 — Propositional Logic: Truth Tables IV I

e Here is a completed truth-table for #11Q[C P) ¢ (~Q > R)] ¢ ~(P V R):

~

PIQIRI|II(Q > P) o« (~ Q > R] o ~ (P v R
T|T|T| T T T T F T T T FF T T T
T|T|F| T T T T F T T F F F T T F
T|F|T|F T T T T F T T F F T T T
T|IF|F| F T T F T F F F F F T T F
F|T|T| T F F F F T T T F F F T T
FIT|F| T F F F F T T F F T F F F
FIF|T|F T F T T F T T F F F T T
FIF|F|F T F F T F F F F T F F F

\0 Therefore, the statement (o P) ¢ (~Q > R)] e ~(P v R)" is logically false/
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Chapter 6 — Propositional Logic: Truth Tables V I

e Two statements are said to bguivalent(written p = q) if they have the same
truth-value in all possible worlds.€., in all rows of a simultaneous truth-tablg

of both statements). For instandep B~ ~AV B:

A B||lA > B|~ A v B
T T[T T T[[F T T T
T F|T F F|F T F F
F T|F T T|T F T T
F F|F T F||[T F T F

e Two statements are said to bentradictoryf they have opposite truth-values
In all possible worldsi(e., in all rows of a simultaneous truth-table of both
statements). For instanc& and~A are contradictory:

1\0

/

AjlA]|~ A
T|TI|F T
FIIF|T F
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/- Two statements arneconsistentf they are never both true in any possible\
world (i.e., in any row of a simultaneous truth-table of both statements). For
Instance A = BandA e ~B are inconsistent (butot contradictory!):

A B|A = BI||A e ~ B
T T|T T T|T F F T
T F|T F F{|T T T F
F T|F F TI|F F F T
F FI|F T F|F F T F

e Two statements ameonsistentf they are both true in at least one possible
world (i.e., in at least one row of a simultaneous truth-table of both
statements). For instanc&e B andA v B are consistent:

A B|A ¢« B||A v B
T 77T T T[T T T
T F|T F F||T T F
F T|F F T[|F T T
F F|F F F|F F F

\_ /
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Chapter 6 — Propositional Logic: Truth Tables VI I

e Use truth-tables to determine whether the following pairs of statements ar¢
logically equivalent, contradictory, consistent, or inconsistent (exercise 6.3.11).

2. Fe M and ~(F v M)

4. RV ~S and Se~R

6. H=-~G and GeH) Vv (~Ge~H)
8. Ne (AV ~E) and ~Ae (EV ~N)
10. W= (BeT) and We (T > ~B)

12. Re (QV S) and SVR e¢(QVR
14. Z ¢ (C = P) and C=(Ze~P)

15. Qo> ~(KVF) and KeQ)V(FeQ)

\_ /
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e Here is a simultaneous truth-table which establishes that
A=B=~(AeB)V (~Ae ~B)

A B|A = BI||(A ¢ B) v (~ A e ~ B
T T|T T T T T T T F T F F T
T F|T F F||T F F F F T F T F
F T|F F T|F F T F T F F F T
F F|F T F||F F F T T F T T F

e Can you prove the following equivalences with simultaneous truth-tables?
— ~(AeB)~ ~AV ~B
— ~(AvB)~ ~Ae~B
— A~ (AeB)V (Ae~B)
— AxAe(BDB)

\ — A~ AV (Be~B) /
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