Tautologies

In this section we give a list of some of the most important tautologies. Many of
them have been used explicitly and implicitly in several formal proofs.
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F (p1 A p2) < (92 A @1)
(1 A p2) A s < @1 A (P2 A p3)

F(p1 Vv p2) < (92 Vv ¢1)
= (p1 Vv p2) V3 < @1 Vv (2 v p3)

F(—pvy)— (=)
F(p =) = (e v )
F(p =)« (mp v )

F(—p v =) = —(pAy)
F=(pAY) = (—p v 1)
F=(pAY) o (mp v =)

F (1= (92 = 93)) < ((01 A ©2) = @3)
F=(pv) o (e A —y)

(1 A @2) v p3 = (01 Vv 3) A (P2 V $3)
F (1 v @3) A (g2 v e3) = (@1 A p2) V@3
(01 A @2) v s < (01 Vv 3) A (P2 Vv e3)

(g1 Vv @2) A3 < (01 Aws) v (P2 A p3)

Fo(v) < o) [if " does not appear in ¢(v)]
F Ive(v) « I p@) [if " does not appear in ¢(z)]
F Vvp(v) « Yye(V) [if »/ does not appear in ¢(v)]

{p oV} VYo o Yy
{p oY} Ivp < Iy

F —3dve — Yv—p
F —=Yv—p — Jup
F v — =Vr—gp
Fdvp & =Vv—p

F Yvp < —Jv—p
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U.1)  F dzdyp « Jydzp
U.2) F dzdzp < dzp
(U.3) F Vadzy < dzp
U4) JzVzp o Ve

V.1)  + (Fze A yy) < (Bzdy(p A v)) [for z ¢ free(v)), y ¢ free(p)]
(V2) (Yoo A Vyy) < (VaVy(p A ¢)) [for ¢ free(v)), y ¢ free(y)]
(V3)  + (Fzp AVyy) « (FzVy(e A ) [for z ¢ free(v)), y ¢ free(p)]
(V4)  + (Fzp Av) © (Fz(p A ) [for x ¢ free()]

(V5)  + (Voo A tp) o (Va(p A ) [for x ¢ free(w))]

W.1)  + (Jze v Iyy) < (Fzdy(p v v)) [for x ¢ free(

W2) (ngp v Vyw) (V:EVy vy ) [for x ¢ free

W.3) (Haxp v Vgﬂ/}) (Ha:Vy(gp v 1/1)) [for x ¢ free(y
- ( x (¥
= (

=

)> y ¢ free(p)]
)> y ¢ free(p)]
),y ¢ free(p)]
)]
)]

’é

(W.4) dxp v 1/)) - (3 (p v 1/1)) [for x ¢ free(y
(W.5) Voo v )« (Vz(po v 1)) [for x ¢ free(s)



