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The Theory of Insults

George’s nother is ugly.

Q = George’s nother is nore stupid
than Harry.

R = Harry' s nother is ugly.

S =Harry’s nother is nore stupid
t han Geor ge.

Let (Um x) X"s nmother is ugly.

Then P = (Um George) and R = (Um Harry).

Let (M5 x y) = x's nother is
nore stupid than vy.

George Harry),

So Q= (M
S = (M5 Harry George).
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Predi cate synbol s and Functi on Synbol s

(ugly x) = x is ugly.

(not her x) = the nother of X

P = (ugly (nother George))
Q= (ugly (nother Harry))

T = (nice (nother Ceorge))

(nbre x y) = X is nore than vy.
(stupidity x) = the stupidity of X
(and (ugly (nother George))
(nore (stupidity (nother George))
(stupidity Harry)))
(and (ugly (nother Harry))
(nore (stupidity (nother Harry))
(stupidity George)))

(nice (nother George))
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Vari abl es and quantifiers

There is no one stupider than George.

( not
(Exi sts (x)
(nore (stupidity Xx)
(stupidity George))))

Anyone stupider than Harry is Ugly.

(Al (x)
(inplies (nore (stupidity Xx)
(stupidity Harry))
(ugly x)))
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Wiy do we believe this argunent?
(All (x) (inplies (man x) (nortal x)))
(man Socr at es)

(nortal Socrates)

Met hod of interpretation!
Domai n
Predi cate synbols map to predicates
Function synbols map to functions
| ndi vi dual Constant synbols map to

di sti ngui shed nenbers of the domain.

If Pis true in an interpretaion we say
that the interpretation is a nodel of P.
An argunent is valid if there is no

i nterpretation in which the consequent
s false and the antecedents are true.
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(All (x) (Exists (y) P))

(Exists (y) (Al (x) P))
This is not valid:

Let the domain be the integers.
Let P be (<= x vy).

(Al (x) (Exists (y) (<= xy))) is
true, because for any integer you
choose there is always a bi gger one.
So we have a nodel for the antecedent.
In the nodel the consequent

(Exists (y) (Al (x) (<= x1y)))

Is fal se, because there is no greatest
| nt eger.
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(Exists (y) (Al (x) P))

(All (x) (Exists (y) P))

This is a valid rule: Suppose the rule
were invalid, then there is a nodel of
t he antecedent in which the consequent
I s fal se.

| f the consequent is false there is an
X0 for which there is no y that nakes
P true. But the antecedent clains that
there is a yO for which P is true,

| ndependent of the choice of x. This
Is a contradiction, so the rule is
val i d.
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Remenber

1. Prem se {1}
Al yv [(greek y) --> (human vy)]

2. Prem se {2}
Al x [(human x) --> (nortal x)]

3. Prem se {3}
(greek *Q

4, (US' 1 *Gy) {1}
(greek *Q --> (human *Q

5. (MP 4 3) {1 3}
(human *Q

6. (US 2 *G x) {2}

(human *Q --> (nortal *Q

7. (MP 6 5) {1 2 3}
(nortal *Q

8. (CP 7 3) {1 2}
(greek *G --> (nortal *Q

9. (UG8 z *GQ {1 2}
Al z [(greek z) --> (nortal z)]
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Rul e 15. Universal Specification
Restriction: In this rule t nmay be a

term conposed of constants or
arbitrary individuals.

Rul e 16. Universal Generalization

Restriction: Here t nust be sone
arbitrary individual not occurring in
any line of d, and x nmay not appear
in P.
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BAD!

10. All w (nortal w) (UG7 w*Q {1 2 3}

11. All w (human w) (UG5 w*G {1 3}
12. All w (greek w) (UG3 w*G {3}
GOOD!

13. (UG6 z *GQ {2}

Al z [(human z) --> (nortal z)]
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Rule 17. Existential Specification

Restriction: 2?7

Rul e 18. Existential Generalization

Restriction: Here t is a termwhich
contains no variables, and x may not
appear in P.

m Exists x §[x;t;P] (EGn x t) d
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Consi der the follow ng fallacious
derivation (dependencies are all {1}).

1. (Al (x) (Exists (y) (< x vVy))) Premse
2. (Exists (y) (< *Avy)) (US 1 *A Xx)
3. (< *A a) (ES 2 a vy)
4. (Al (x) (< x a)) (UG 3 x *A)
5. (Exists(y)(All(x)(<xvVy))) (EG4 x a)

Where is the bug?



L2- Predi cat eCal cul us. t xt Thu Apr 17 22:46:03 2014 12

The problemis that a depends on *A

Patch: Make it explicit: (a *A).

Rule 17. Existential Specification

Restriction: Inthis rulet is aterm
conposed of a new function synbol
applied to the list of the arbitrary

| ndi vi dual s occurring in P.

n Exists x P - - - d

m S[tiPl (ESntx) '
1. (Al (x) (Exists (y) (< xVy))) Premse
2. (Exists (y) (< *Ay)) (US 1 *A Xx)
3. (< *A (a *A)) (ES 2 (a *A) vy)
4. (Al (x) (< x (a x))) (UG 3 x *A)
5. STUCK.



