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Philosophy 57 — Day 23

Quiz #6 Returned Today
— Curve: 85-100 (A); 70-80 (B); 55—65 (C); 45-50 ()45 (F)

Approximate “Curve for the course to this point” (dropping 2 quizzes)

— 88-100 (A); 80-87 (B); 70-79 (C); 60-69 (Dg;60 (F);

Extra-Credit Problems Posted on Webgieroblems, each worth 1 point!)
— Extra-Credit Problems amtue by Tuesday ¢20/03

— No patrtial credit within problems (but you can do fewer than 5 problems

~—

— You may use any tooleferences you like to do these (adividually!)
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— Stay Tuned for Hints, etc. [these are all “chapter 6” problems] PlAl P29 PIA]P=19
TI|T T TI|T T
e Back to Chapter 6 TIE F TIF F
— Truth-Tables for Claims+ logical truth,etc) FI|T T FI|T F
\ — Truth-Tables for ArgumentsHvalidity, etc) J \ FIF T FIF T j
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Chapter 6 — Propositional Logic: Truth Tables II I \

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

pllp = p
T T T T
FI[F T F

e A statement isogically false(or self-contradictoryif it is false regardless of
the truth-values of its components. Examgbes ~p is logically false.
pllp e ~ p
T[T F F T
FII/F F T F
¢ A statement isontingentf its truth-value varies depending on the
truth-values of its components. Examphe(or anyatom) is contingent.

All A

T T
F|F j
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Chapter 6 — Propositional Logic: Truth Tables IlI I

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

1. N> (N> N)

(GoG) oG

(SDRe(Se~R

(EoF)DF)DE

(Mo>P)v(P> M)

11. (Q>oP)e(~QD>R)]e~(PVR
12.[(HoN)e(TON)D[(HVT)DN]
15. [(FVE)e(GVH)]=[(GeE)V (FeH)
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e Here is a completed truth-table for #11Q[0 P) ¢ (~Q > R)] ¢ ~(P V R):
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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

Philosophy 57 Lecture

P QI R|II(Q o P ¢ (~ Q D Rl ¢ ~ (P v R of both statements). For instanéep B ~ ~AV B:
T|T|T T T 1T T F T T T F F T T T A B H A > B H ~ A Vv B
T|T]|F T T 1T T F T T FF F F T T F T Typr T TgF T 7T 7
T F|T F F||F T F F
T|IF|T F T 1T T T B T T F F T T T F TI/E T TIlT F T T
T|F|F||lF T T F T F F F F F T T F F FJF T F|T F T F
FlT!T!l T F F F F T T T F F F T T ¢ Two statements are said to bentradictoryif they have opposite truth-values
ElTlE T F F FFTT F FTPF F F in all possible World5|(e., in all rows of a S|mul_taneous truth-table of both
statements). For instanc&é and~A are contradictory:
FIF|T F T F T T F T T F F F T T Al A A
LA~
FIF|F|| F T F F T F F F F T F F F TTTTE T
\. Therefore, the statement (> P) ¢ (~Q > R)] e ~(P v R)" is logically falsy \ FIF|T F j
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/ e Two statements ar@consistenif they are never both true in any possiblh
world (i.e., in any row of a simultaneous truth-table of both statements). Fo
instance A = B andA e ~B are inconsistent (butot contradictory!):

A BJ|A = B|A « ~ B
T T[T T T[T F F T
T FT F F[[T T TF
F T|I|F F TlF F F T
F FIIF T F[F F T F

e Two statements areonsistentf 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 instancke B andA v B are consistent:

=

A B||A e« B|A v B

T T T T T|T T T

T FI|T F F[[T T F

F TIlF F T||F T T
K F F|[F F F[F F F J
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Chapter 6 — Propositional Logic: Truth Tables VI I

e Use truth-tables to determine whether the following pairs of statements arq

2. FeM and ~(F v M)

4. RV ~S and Se~R

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

12. Re (QVYS) and SVRe(QVR
14. Ze (C=P) and C=(Ze~P)

15. Qo> ~(KVF) and KeQV(FeQ)

logically equivalent, contradictory, consistent, or inconsistent (exercise 6.3|

).

\_ /

05/06/03

SJSU Philosophy Chapter 6



Branden Fitelson Philosophy 57 Lecture 9

/ Chapter 6 — Propositional Logic: Truth Tables VII I \

e Here is a simultaneous truth-table which establishes that
A=B=~(AeB)V (~Ae~B)
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K Chapter 6 — Propositional Logic: Truth Tables VIII I \

e What are the logical relationships betwegndhdq are equivalent”, p andq
are consistent”, p andq are contradictory”, andg andq are inconsistent”?

A B||A = B||(A e« B Vv (~ A o ~ B . _
T 11T T 71T T T T F T F F T Equivalent Contradictory
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 I 21 L2
F F|F T F||F F F T T F T T F . :
: : _ Consistent Inconsistent
e Can you prove the following equivalences with simultaneous truth-tables?
— ~(AeB)~~AV ~B e Answers:
- ~(AvB)~~Ae~B 1. Equivalent= Consistentéxampl€)
— Ax(AeB)V (Ae~B) 2. Consistent» Equivalent xampl€)
— AxAe(B2B) 3. Contradictory= Inconsistent\hy?)
\ — Ax AV (Be~B) J \ 4. Inconsistents Contradictory éxample) j
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Chapter 6 — Propositional Logic: Truth Tables IX I \

¢ Remember, an argumentialid if it is impossibleor its premises to be true
while its conclusion is false. Lat, ..., p, be the premises of a PL argument]
and letg be the conclusion of the argument. Then, we have the following:

P1

is valid if and only if there is no row in the simultaneous
_Pn
- q
truth-table ofpa, ..., pn, andq which looks like the following:

atoms premises conclusion

[Pl e g
[

o We will use simultaneous truth-tables to prove validities and invalidities. F(
k example, consider the following valid argumeAt:A > B, therefore B. J

=
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K atoms conclusa

premises

A A B[AJAl>]B]
ASB T T|T|T|T|T
T FT|]T|FI|F
B F TF[[F[T]T
F FIF|F|TI|F

|:| VALID — since there is no row in whictA andA > B are bothT, butB is

¢ In general, we'll use the following procedure for evaluating arguments:
1. Translate and symbolize the the argument (if given in English).
2. Write out the symbolized argument (as above).

3. Draw a simultaneous truth-table for the symbolized argument, outlining
the columns representing the premises and conclusion.

4. Look for a row of the table in which all of the premises are true and the
conclusion is false. If there is one, the argument is invalid; if not, it's val

k. Let’s practice this procedure on some examples ... /
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/ Chapter 6 — Propositional Logic: Truth Tables X I \ K Chapter 6 — Propositional Logic: Truth Tables XI I \

e Examples (from exercise set 6.4.1) — UsagicCoach! e Thecorresponding conditionaf an argument has as its antecedent the
2. Brazil has a huge foreign debt. Therefore, either Brazil or Argentina has a conjunction of the premises, and as its consequent the conclusion.
huge foreign debt. [ Argument [ Corresponding Conditional of Argument
3. If fossil fuel combustion continues at its present rate, then a greenhouse A
effect occurs. If a greenhouséext occurs, then world temperatures will ADB (Ae(ADB)DB
rise. Therefore, if fossil fuel combustion continues at its present rate, then .. B
world temperatures will rise. ADB
7. Einstein won the Noble Prize either for explaining the photoelecffece B>C [(A>B)e(BoC)]>(A>C)
or for the special theory of relativity. But he did win the Noble Prize for ~ASC
explaining the photoelectridiect. Therefore, he did not win the Noble AV B
X . L ~A [(AvB)e~Al DB
Prize for the special theory of relativity. —5
9. Either the USS Arizona or the USS Missouri was not sunk in the attack|on _’ — — - — )
Pearl Harbor. Therefore, it is not the case that either the USS Arizona ¢r * Anargumentis Va“‘?' ttand only if its correspondlng c_o.n.dltlonal Isa
\ the USS Missouri was sunk in the attack on Pearl Harbor. J \ tautology. Why? Think about the truth-functional definitiortof j
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Chapter 6 — Propositional Logic: Truth Tables XII I \

e There is a “short-cut” or “indirect” method for doing simultaneous truth-tables
of arguments in propositional logic. This method can save time in some cdses

¢ Instead of constructing the entire truth-table, you can simply try to constru¢t a
row of the table in which the premises are true and the conclusion is false.

¢ If you can construct such a row, then the argument is invalid. If constructing
such a row is impossible, then the argument is valid.

e Example: consider the argument frarandA > Bto A. Let’s try to construct
a row in whichB andA > B are both true, buf\ is false.
A B|BJ|A > BJA
F T|T]F T TJF
e Since we succeeded in constructing such a row, the argument is invalid.

e But, what happens when we try this onvalid argument? The answer is that
K we cannotconsistently construct such a row. Let'’s try this ... J
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