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1. Carry out the following substitutions:

(a) Dx pPpxq ^ @y pQpyq Ñ Rpx, yqqq ry{xs

(b) pDx Rpx, cq _ @y ¬ Ppc, x, yqq rc{xs

(c) p¬@y Qp f px, yqq ^ f pd, xq “ zq r f px, yq{xs

(d) p¬Rpx, f p f pxqqq ^ Dz p f pzq “ f pxqqq rz{ f pxqsrz{ f p f pxqqs

2. Recall from Definition 3.4.4. the following definitions:

Clpφpz1, . . . , znqq B @z1 ¨ ¨ ¨ @zn φpz1, . . . , znq

A ( φ ô A ( Clpφq

( φ ô for all A, A ( φ

A ( Γ ô for all φ P Γ, A ( φ

Γ ( φ ô for all A, A ( Γ ñ A ( φ.

True or false:

(a) tPpxqu ( Ppyq.

(b) tPpxqu ( @x Ppxq.

(c) For all formulas φ, and all models A, either A ( φ or A ( ¬φ.

(d) For all formulas φ and ψ, if ( φ Ñ ψ, then tφu ( ψ.

(e) For all formulas φ and ψ, if tφu ( ψ, then ( φ Ñ ψ.

(f) For all formulas φ, ( φ iff H ( φ.

3. Which of the following is true for all models A and all formulas φ and ψ?

(a) A ( ¬φ iff A * φ.

(b) A ( φ ^ ψ iff A ( φ and A ( ψ.

(c) A ( φ _ ψ iff A ( φ or A ( ψ.

(d) A ( φ Ñ ψ iff A ( φ only if A ( ψ.

(e) A ( φ Ø ψ iff [A ( φ iff A ( ψ].

(f) A ( @xφ iff for all a P |A|, A ( φrā{xs.

(g) A ( Dxφ iff for some a P |A|, A ( φrā{xs.
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