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The notation and terminology used here are introduced in the following papers:
[11], [9], [10], [8], [1], [12], [4], [2], [7], [5], [3], and [6].

For simplicity we adopt the following rules: p, g, 7, s, p1, q1 are elements of
CQC-WFF, X, Y, Z, X1, X, are subsets of CQC-WFF, h is a formula, and =,
y are bound variables.

One can prove the following four propositions:

(1) Ifpe X, then X F p.

(2) If X CCnY,then CnX C CnY.

(3) If X+ pand {p}t q, then X Fgq.

(4 IfXFpand X CY, thenY F p.

Let p, g be elements of CQC-WFF. The predicate p b ¢ is defined by:
(Def.1)  {p}Fq.

We now state two propositions:

(5) phkp

(6) Ifpkgqandgqt r, then pk r.

Let X, Y be subsets of CQC-WFF. The predicate X F Y is defined as

follows:

(Def.2)  For every element p of CQC-WFF such that p € Y holds X F p.

We now state several propositions:

(7) XFYiff Y CCnX.

(8) XFEX.

(9) IfXFYandYF Z then X - Z.

(10) X F{p}iff X Fp.

!This work has been done while the author visited Warsaw University in Bialystok, in
winter 1994-1995.
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) {ptH{a}iffptq.
12) If X CY, then Y+ X.
) X I Taut.
14) (DCQC F Taut .
Let X be a subset of CQC-WFF. The predicate - X is defined by:
(Def.3)  For every element p of CQC-WFF such that p € X holds + p.
We now state three propositions:
(15) F X iff Dcqc - X.
(16) F Taut.
(17) F X iff X C Taut.
Let us consider X, Y. The predicate X H Y is defined by:
(Def.4)  For every p holds X - p iff Y F p.

Let us observe that this predicate is reflexive and symmetric.
The following propositions are true:

18) XHY i XFY and Y F X.

(19) I XHY and Y H Z, then X H Z.

(200 XHY iff Cn X =CnY.

(21) CnXUCnY CCn(XUY).

(22) Cn(XUY)=Cn(CnXuUCnY).

(23) X H4CnX.

(249) XUYHCnXUCnY.

(25) If X1 X, then X; UY H X, U Y.

(26) IfX;HXyand XqUY - Z, then XoUY F Z.
(27) If X3 H Xy and Y - Xy, then Y + X5.

Let p, ¢ be elements of CQC-WFF. The predicate p H ¢ is defined by:
(Def.5) phkqand gt p.
Let us observe that the predicate defined above is reflexive and symmetric.
We now state a number of propositions:

(28) If pH g and gHr, then p Hr.

(29) pHqiff {p} H {q}.

(30) IfpHgand X F p, then X | gq.

(31 A{p,a} H{pAdg}

(32) pAgHIgADp.

(33) XEpAqif XFpand X Fq.

(34) Ifptdgand rtds, then p ArtigAs.
(35) X FVypiff X Fp.

(36)  VupHip.

(37) IfpHgq, then V,pHV,q.
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Let p, g be elements of CQC-WFF. We say that p is an universal closure of
q if and only if the conditions (Def.6) are satisfied.

(Def.6)

(i)

(i) pis closed, and

there exists a natural number n such that 1 < n and there exists a
finite sequence L such that len L = n and L(1) = ¢ and L(n) = p and for
every natural number k£ such that 1 < k and k < n there exists a bound
variable x and there exists an element r of CQC-WEFF such that r = L(k)
and L(k+ 1) = V,r.

One can prove the following propositions:
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(49)

If p is an universal closure of ¢, then p H gq.

If Fp=gq, then pt+ gq.

If XFp=gq, then X U{p}Fq.

If p is closed and p | ¢, then F p = q.

If py is an universal closure of p, then X U {p} F ¢ iff X - p; = q.

If p is closed and p | ¢, then —¢ F —p.

If p is closed and X U {p} t ¢, then X U {—~¢q} F —p.

If p is closed and —p F —¢, then ¢ - p.

If p is closed and X U {-p} F —¢q, then X U{q} F p.

If p is closed and g is closed, then p F ¢ iff =g F —p.

If p1 is an universal closure of p and ¢ is an universal closure of ¢, then
ptqiff ~g1 = —p1.

If p1 is an universal closure of p and ¢ is an universal closure of ¢, then
pH q iff =p1 H =gy

Let p, g be elements of CQC-WFF. The predicate p = ¢ is defined by:

(Def.7)

Fpeq.

Let us observe that this predicate is reflexive and symmetric.

One can prove the following propositions:
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p=qif Fp=gqgandF q=p.
Ifp=gand g=r, thenp=r.

If p = q, then p H q.

p=qiff -p=—q.
Ifp=gandr=s,then pAr=qgAs.
Ifp=gand r=s,then p=r=q=s.
Ifp=gandr=s,then pVr=gqVs.
Ifp=gandr=s,then psr=qg< s.
If p =g, then V,p =V,q.

If p = q, then 3,p = d,q.

For all sets X, Y, Z such that YNZ = () holds (X \Y)UZ = (XUZ)\Y.
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(61) Let k be a natural number, and let [ be a list of variables of the length
k, and let a be a free variable, and let x be a bound variable. Then
snb(l) C snb(l[a——z]).

(62)  Let k be a natural number, and let [ be a list of variables of the length

k, and let a be a free variable, and let = be a bound variable. Then

snb(l[a——z]) C snb(l) U {z}.

(63)  For every h holds snb(h) C snb(h(x)).

(64)  For every h holds snb(h(z)) C snb(h) U {x}.

(65) If p=h(z) and x # y and y ¢ snb(h), then y ¢ snb(p).

(66) If p= h(z)and ¢ = h(y) and = ¢ snb(h) and y ¢ snb(h), then V,p =

Vyq.
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