' CHAPTER 6
A UNI VERSAL PREDI CATE;j

I The purpose of this chapter is to introduce the notion of a
uni versal predicate, W, which is satisfied by everything.

A universal predicate is the dual of an enpty predicate:
everyt hing versus nothing. Nonetheless, far fewer propositions
are asserted in this chapter, conpared to the previous, since
there is little use for the situation when the union of two
predi cates are or are not everything (the dual of the
intersection of two predicates being or not being nothing, which
of ten appears). i

I 1. represents the predicate of identical things, i.e.

ever yt hi ng. i
D U; U; ; {a: a=a} i
2. i

F Ox ( Ux] = x =x) i

Ox ( {a: a=a}[X] = X =X ) , 11 (Pred) i
Ox ( T[x] « x =X ) 2 (D: P1,1) i
0

I 3. Fundanental Proposition of Predicate of |dentical

Things. Subsequent to P3, P1 and P2 are never used. Thus, any
uni versal predicate (which everything satisfies) could be used to

repl ace 1. i

F Ox W[x] i
X 11 (Prem i
( U[x] « x =x) 12 (OE P2) i
U[X] = X = X LIP3 (OE 2) i
x = x 0 WU[x] 14 («E 3) i
X = X 15 (=) i
[ x] , ! 6 (OE 4,5) i

Ox Wx] 7 (0O: 1,6) i

O

I 4. P4 is an imedicate corollary to P3. i
FOP( P=T O Ox P[x] ) i
P , 11 (Pren i

P=T1T , 12 (Prem i



X , 1 3 (Prem i

[ x] 14 (OE P3) i

Uix] & P=1T ' 5 (&: 2,4) i

( Ux] &P =0T O P[x] ) , 1 6 (OE C1.36) i

Ux] & P =T 0O P[X] 17 (0O)E 6) i

PIX] ,! 8 (UE 5,7) i

Ox P[X] 09 (0 3,8) i
P=1T 0O Ox P[X] 010 (O1: 2,9) i
( P=1T O Ox P[x] ) 011 (()1: 10) i
OP ( P=WT 0O Ox P[X] ) 12 (0O 1,11) i

0

I P5 and P6 formalise the dual nature between the predicates of
i dentical and non-identical things. i

I 5. The contrary of everything is nothing. i

F(UC) =9 i
X 01 (Prem i
(UC)[x] 12 (Prem i

( (UC)[x] O = W[x] ) ,! 3 (OE C4.3) i
(UC)[x] O - Wix] 4 (OB 3) i

- W[x] 1 5 (0E 2,4 i

[ x] ! 6 (OE P3) i

F 1 7 (FI: 5,6) i
(UC)[x] O F 18 (01: 2,7) i
- (WC)[x] 19 (Al: 8) i
Ox = (WC)[x] 110 (O1: 1,9) i
( Ox - (UC)[x] O (WC) =¢) 1 11 (OE C5.17)
Ox -(WC)[x] O (WC) =9 112 (OB 11) i

(TC) =0 ' 13 (OE 10, 12)



0

I 6. The contrary of nothing is everything. i

F() =T |
( (UC) =90 (¢¢) =T) 1 (OB CGA.14) i
(UC) =0 (¢¢) =T 2 (OB 1) i
(¢°) =T | 3 (OE P5,2) |
O

I 7. Al predicates are contained in the predicate of idential
things. There is an alternative proof fromfirst principles,
proceedi ng by contradiction, which is one step shorter (9 steps

versus the actual 10). i

FOPPOUW i
P 11 (Pren) i
@ O (PC) ! 2 (OE C5.9) i
(@O (PC) O PO(¢) ) ! 3 (OE C4.13)
¢ 0 (P%) O PO (¢) L4 (OF 1) i
PO (¢F) | 5 (OE 2,4) i
(¢°) = U &P O (¢F) | 6 (&: PS6,5) i
((¢°) =U &P O(¢°) O POW) 17 (OB CL.32)
(¢°) =U &PO(¢°) O POD 8 (O)E 7) i
POU | 9 (OE 6,8) i
OPPOU ! 10 (OI: 1,9) i
0

I 8. i

FOP( U OPOP=UT) i

P 11 (Prem i
U oOP 12 (Prem i
POW 13 (OB P7) i

POWU&WU OP 14 (& 2,3) i



(POU&UOPO P=TT) 1 5 (OE Cl.8) i

POU&&UOPOP=TUT 16 (OE 5) i
P=m 1 7 (OE 4,6) i
UOPOP=U 18 (01 2,7) i
(U OPDO P=1) L9 ()1 8) i
OP( U OPOP=T) 110 (0O1: 1,9) i

0

I 9. Al universal predicates are equivalent to the predicate
of identical things. i

FOP( Ox PIx] O P=T1T) i

P 1" 1 (Prem [
Ox PLX] 12 (Prem i

X , 13 (Prem i

[ X] 14 (Prem i

P X] , ' 5 (0OE 2) i

Wrx] O Prx] , 16 (O1: 4,5) i
(Urx) O Px1) 7 ()1 6) i
Ox(Wrx]) O Prx1) 08 (0: 3,7) i
oQoeP , 19 (%: CL1,8) i
(U OPOP=TT) ,! 10 (OE P8) i
UOPOP=TT , 111 (()E 10) i
P=T 1 12 (OE 9,11)

Ox P[x] O P=T1T 113 (O1: 2,12) i

( Ox P[x1 O P=T1T) 014 ((O)1: 13) i
OP ( Ox P[x] O P=1) 115 (0 1,14) i

O
I '10. P10 is another way of expressing P10. i
FOP( -Ix -Pxp OP=T1) i

P , 11 (Pren i



- [X = P[X] !! 2 (Pren)

( -~ Ix =~ P[x] O Ox P[x] ) , 1 3 (OE 13.26)
- [X = P[x] O Ox P[x] 14 ((O)OE 3)
Ox P[X] 1 5 (OE 2.4)
( Ox P[x] O P=1T) 1 6 (OE: P9)
Ox P[x] O P=T1T 17 (0O)E 6)
P=T 1 8 (OE 5,7)
- X - P[x] O0P=TU 1 9 (O1: 2,8)
(- X - Px OP=T) 110 (O1: 9)
OP ( -k - P[x] OP=TT) I 11 (O 1,10)
[
I 11. P10 is the contrapositive of P10.
FOP( -P=UT 0 X - P[x] )
p , 11 (Prem
- P=T1T , 12 (Prem
- X = P[X] 1 3 (Prem
(- X - P[x] OP=T) 1 4 (OE P10)
- X = P[x] O P=T 1 5 (O)E 4)
P=U 1 6 (OE 3,5)
F 17 (F1: 2,6)
- X - P[x] O%F 08 (0O1: 3,7)
-~ X = P[X] 19 (=l 8)
(X =~ P[X] 110 (-E: 9)
~-P=U 0O X = P[X] 111 (O1: 2,10)
(~P=WT 0O X -~ P[x] ) 112 (()1: 11)
OP( -P=WT O X = P[X] ) I 13 (O 1,12)

0



I P12 and P13 are conmutative pairs.
I 12.

FOP(PO WD) =0
P
(PO W) OU
U 0O (PO U

(PO W) DU &U O (PO )

1 (Prem
2 (OE P7)
3 (OE 2.13)

4 (&: 2,3)

((POU) DU &UO(POW) O (POW) =1 )
1 5 (OE CL.8)

(POU) DU &U O(PO W) O (PO W)

(P O U)

L
OP(PO W) =T
O

I 13.

FopP (U O P

i
=

P

(PO WD) =T

((POWU) =U O (U O P)

)

(P O W)

1l
=

U0 (U OP)

L8}

(U 0P
P (U OP =T
0

I P14 and P15 are comutative pairs.
I 14,
FOP(Pn W) =P

P

(Pn W) OP

POW

(POUOPO(PAN D))

= U
6 (()E 5)

7 (OE 4,6)

8 (O: 1,7)

[ERN

(Prem
(OE: P12)

N

w

(OE: C2.19)

4 (OOE 3)

ol

(OE 2,4)

6 (O 1,5)

[ERN

(Prem
(OE C3.10)

N

3 (OE P7)

I

(OE: C3.23)



POWDOPO(PAN W) L5 (OE 4) i

PO (PN W) 1 6 (OE 3,5) i
(PnU) OP&PO (P W) 17 (&8l 2,6) i
((PnTU) OP&PO(PN W) O (Pn W) =P)
1 8 (OE: Cl.8) i
(PnU) OP&PO(PAn W) O (Pn W) =P
9 (OE 8) i
(Pn W) =P 110 (OE 7,9) i
OP (P n W) =P I 11 (O 1,10)
O
I 15. i

FOP(U nP) =P i

P 11 (Prem i
(Pn W) =P 1 2 (DE: P14) i
((PnWU) =PO (UnP) =P) ! 3 (DB 3.17)
(PnU) =P0O (U nP) =P 14 (()E 3) i
(U nP =P 1 5 (OE 2,4) i

0P (U nP) =P | 6 (Ol: 1,5) i

O

I 16. The Law of Excluded M ddle: Conplenent, Union, and
Uni versal Predicate Form i

FoOP(PO(PC)) =T i
p ! 1 (Prem i
Ox (P O (PC))[x] ' 2 (0OE C4.11) i

( Ox (PO (PS))[x] O (PDO(PC)) =W ),! 3 (0E P9) i

Ox (P O (PS))[x] O (PO (P¢)) =T 1 4 (OE 3) i
(PO (P¢)) =T 1 5 (OE 2,4) i
OP (P O (PC)) =W I 6 (O: 1,5) i

0



