SEMANTICS FOR PREDICATE LOGIC

PHIL 140A SPRING 2016

1. Carry out the following substitutions:

(@) 3x (P(x) A Vy (Q(y) = R(x,¥))) [v/x]

(b) (3xR(x,c) v ¥y = P(c,x,y))[c/x]

© (VY Q(f(x.y)) A fd.x) = 2) [f(x.y)/x]

@) (R(x f(f(x) ATz (f(2) = f(x))) [2/F()][z/f(f (x))]

2. Recall from Definition 3.4.4. the following definitions:

Cllo(zi,- .., ) = Yz Vze(z,..., Zn)
A= Cl(y)

forall 2, A = ¢
forallpel, A = ¢
forall2, A =T = A= ¢.
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True or false:

@ {P(X)} - P().

(b) {P(x)} = VxP(x).

(¢) For all formulas ¢, and all models 2, either 2 = ¢ or /A = = .
(d) For all formulas ¢ and ¢, if & ¢ — ¢, then {9} E ¥.

(e) For all formulas ¢ and y, if {¢} = ¢, then = ¢ — .

(f) For all formulas ¢, = ¢ iff & = ¢.

3. Which of the following is true for all models 2 and all formulas ¢ and y?

(@) AE=—piff A @

(b) AE=EpAyiff A= pand A = .

() AE=pvyiff A= porA = .

(d) A=¢—-yiff A= ponlyif A = y.

(e) Ak yiff [A = @iff A = y].

(f) AEVxgiffforallae ||, A = pla/x].
(g) A= Jxgiff for somea e |A], A = ¢pla/x].



