VALID ARGUMENTS



VALID ARGUMENTS

o Socrates Is a man ) |
% . . Socrates is mortal

e Men are mortal

Flrehnlses

Hypothesis Conclusions



VALID # TRUE

Socrates Is a man . | Valid argument
- SSocratests el . |
Men are mortal Valid conclusion

Socrates Is a man . o Invalid argument
. . Socrates Is iImmortal . |
Men are mortal Invalid conclusion

beerates s a man :
Men are iImmortal e

Invalid argument

Socrates Is mortal . |
Valid conclusion

EaGkalcs Is a2 man A St Valid argument
| . . Socrates Is Immortal . .
Men are immortal Invalid conclusion



MODUS PONENS

fe e icc s 2 man

f Socrates I1s a man, % . . Docrates Isimeims|
then Socrates Is

mortal
D: Socrates Is a man

q: Socrates Is mortal

p — ¢ premise

p premise  Modus Ponens

. g conclusion



ST LLOGIHNE

Syllogistic:
p — ¢ premise

p premise  Modus Ponens

..q conclusion

Tautological:

(pAN(p—q) —q



MODUS TOLLENS

Syllogistic:
p — ¢ premise

—q premise Modus Tollens

.. —p conclusion

Tautological:

(mg A (p—q) =g

Prove on board



RULES OF INFERENCE
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TABLE 1 Rules of Inference.

Rule of Inference

Tautology

Name

p
P—4q
" q

[PA(p—q)]— g

Modus ponens

1(1
P—4q
. _’l)

[gA(p—q)l—p

Modus tollens

P—q
q—r

p—=r

((p—=g)A(g—=r)—(p—7r)

Hypothetical syllogism

PVq
—1/)
L ‘I

[(pVg)A-pl—gq

Disjunctive syllogism

/7
e PG

p—(pVyq)

Addition

pAg
e

(pAhqg)— p

Simplification

[)
q
Y

[((PYA(@)]— (pAg)

Conjunction

PVyq
npVr

N

[((pvVg)AN(—pVr)]—(gVr)

Resolution




REAL-WORLD APPLICATION:
WHERE ARE MY GLASSES!

(a) It | was reading the newspaper in the kitchen, my
olasses are on the kitchen table

(b) It my glasses are on the kitchen table, then | saw

them at breakfast

(c) | did not see my glasses at breakfast

(d) I was reading in the living room or the kitchen

(e) If | was reading In the living room, my glasses are
on the coffee table




FALLACIES

p — g premise
g premise

. p WRONG!

P — g premise
—p premise

. 7qg WRONG!

0

Affirming the conclusion

Denying the hypothesis



EXAMPLES

If Bill Gates owns Microsoft, then he is rich.
Bill Gates Is rich.
", Bill Gates owns Microsoft

T Queen Elizabeth is American, she Is not a space alien.
Queen Elizabeth i1s not American.
.. Queen Elizabeth is a space alien



RIPPED FROM THE HEADLINES!

If Obama’s dad i1s American, then Obama was born in America
Obama’s dad Is not American o)
@ i /as not born In America ‘

It a child becomes autistic, then they've had the MMR vaccme
A child has the MMR vaccine | |
. A child will become autistic




PRLLACIES *LOOK® Tl

p — g premise p — g premise
g premise P premise
.p WRONG! .. q Valid
Kosher
p — q premise p — q premise
—p premise —q premise

. =g WRONG! .. —p Valid



QUANTIFIERS
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TABLE 2 Rules of Inference for Quantified Statements.

Rule of Inference

Name

Vx P(x)
% FAC)

Universal instantiation

P(c) for an arbitrary ¢
S Ve P(x)

Universal generalization

dx P(x)
. P(c) for some element ¢

Existential instantiation

P(c) for some element ¢
oA P(x)

Existential generalization




ERANMPL Y
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TABLE 2 Rules of Inference for Quantified Statements.

Rule of Inference Name

Vx P(x)

Universal instantiation
3 FRC)

P(c) for an arbitrary ¢
S VX P(X)

Universal generalization

dx P(x)

Existential instantiation
. P(c) for some element ¢

P(c) for some element ¢
oA P(x)

Existential generalization

* No polynomial has an asymptote
* A function, f(x), has a horizontal asymptote
Prove: f(x) I1s not a polynomial



PAAMPLES
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TABLE 2 Rules of Inference for Quantified Statements.

Rule of Inference Name
Vx P(x' . . o
(*) Universal instantiation
&z FAC)

P(c) for an arbitrary ¢
S Y P(x)

Universal generalization

dx P(x)
. P(c) for some element ¢

Existential instantiation

P(c) for some element ¢
oA P(x)

Existential generalization

» A student has not read the book.
EREE/stlident passed the exam
* .. Someone who passed the first exam has not read the book



PAAMPLES
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TABLE 2 Rules of Inference for Quantified Statements.

Rule of Inference Name

Vx P(x)
&3 TAC)

Universal instantiation

P(c) for an arbitrary ¢
S Y P(x)

Universal generalization

W P(x)

Existential instantiation
. P(c) for some element ¢

P(c) for some element ¢
oA P(x)

Existential generalization

Vo, P(x) — Q(x)
s 2
e @)




