I CHAPTER 7
DI FFERENCES;
I The purpose of this chapter is to introduce the concept of

differences. The difference of Pand Q witten (P\ Q, is
satisfied by all those things which are satisfied by P but not by

Q i

I 1. \ represents difference (of one-place predicates). Unlike
previous D-definitions, P1 will be appealed to nore than once,

because it can be convenient to replace (P\ Q or (P n (@&))
with the other imediately, which the DI and DE rules allow j

D\ ; (P\Q ; ; (Pn () i

I P2 appeals to P1, and in turn is appealed to, directly or
indirectly, by P3 to P10. i

2. i

F OPOQOx ( (P\ QIXx] = P[x] & = Qx] ) i

P, Q X 11 (Prem i
( (Pn (&F))Ix] = PIx] & (F)[x] ) ! 2 (0B .2 i
(P n (X)X = PIx] & (F)[x] 13 (0B 2) i
(P\ QIx] = PIx1 & (@)[x] 14 (DI: PL,3) i
( (F)x] = - QAx] ) 5 (0B GA.2) i
(F)Ix] = = QXx] 1 6 (OE 5) i
(P\ QIx] 1 7 (Prem i
(P\ Qx] O PIx] & (QF)[x] 8 (=B 4) i
PIx] & (Q)[x] ' 9 (0OE 7,9) i
() [x] 110 (& 9) i
(F)ix1 O = QAx] 111 (=E 6) i
- QX] 1 12 (OE 10,11)
P[ X] 1 13 (&E: 9) i
P[X] & = QX] 114 (& 12,13)
(P\ Q[x] O P[x] & = Qx] 15 (O1: 7,14)
P[X] & = QX] ! 16 (Prem i
Pl X1 117 (& 16) i

- QX] 1 18 (&E 16) i



- Qx] O (F)[x] ,! 19 (-E 6)

(&F)Ix] )1 20 (OE: 18,19)
PIx] & (QF)[x] 121 (&l: 17, 20)
Pix] & (QF)[x] O (P\ QIx] 1 22 (=E 4)
(P\ QIx] ! 23 (OE 21,22)
PIX] & =~ Qx] O (P\ QI[X] 124 (O1: 16,23)
(P\ QI[X] = P[x] & -~ QX] 1 25 (=1: 15,24)
( (P\ QIx] = P[X] &= @x]) 126 (()I1: 25)
OPOQIX ( (P\ QI[IX] = PIx] &- @Xx] ) 27 (0OI: 1,26)

0

I 3. An imediate corollary to P2.

FOPOQIx ( (P\ Q[x] O PIx] & = Qx] )

P, Q X ' 1 (Prem

( (P\V QIx] < PIx] & - QXx]) 12 (OE P2)

(P\ QIx] < P[x] & -~ QXx] 3 (OE 2)

(P\ QIx] O P[x1 & - QXx] ' 4 (<E 3)

( (PV QIx] O PIx] &= Qx] ) 5 (01 4)
OPOQOx ( (P\ Q[x] O P[Xx] &~ Qx] ) I 6 (Ol: 1,5)

0

I 4. Another imediate corollary to P2.

F OPOQOx ( P[x] & -~ Qx] O (P\ QI[x] )

P, Q x 1.1 (Prem

( (PN QIX] < P[X] &= Q@x]) 2 (OB P2)

(P\ QIx] = P[X] &~ QXx] 3 (0OE 2)

PIx] & = Qx] O (P\ QIXx] 14 («E 3)

( PIx] & - Qx] O (P\ Qf[x] ) 5 (01 4)
OPOQOX ( PIX] & =~ Qx] O (P\ QIx] ) I 6 (O1: 1,5)

0



I 5.

FoOPOQox ( (P\ Qix] O P[x] )

P, Q x 1 1 (Prem
(P\ QIx] 1 2 (Prem
( (P\ Qix] O P[x] & - Qx]) ! 3 (OE: P3)
(P\ QIx] O P[x] &~ Qx] 4 (OE 3)
P[X] & = QX] I 5 (0E 2,4)
P X] 1 6 (& 5)
(P\ Qix] O P[x] L7 (01: 2,6)
( (P\ QIx] O Px] ) 8 (017
OPOQIx ( (P\ Qix] O P[x] ) 1 9 (O: 1,8)
[
I 6.
F OPOQOx ( (P\ QIx] O = Qx] )
P, Q x 11 (Prem
(P\ QIx] ! 2 (Pren
( (P\ Qix] O P[x] & - Qx] ) ! 3 (OE: P3)
(P\ QIx] O P[x] & = Qx] 4 (OE 3)
P[x] & = QX] I 5 (0E 2,4)
~ QX] | 6 (&: 5)
(P\ QIx] O = Qx] 17 (01: 2,6)
( (PV QIx1 O - Qx]) 8 (017
OPOQOX ( (P \ Q[x] O = Qx] ) 1 9 (Ol: 1,8)
0

I 7. P7 is the contrapositive of P5.

F OPOQOx ( - P(x1 O = (P\ Qi[x] )
P, Q x , 11 (Prem
- PIX] 1 2 (Prem
(P\ QIx] ! 3 (Prem



( (P\ Q[x] O P[x] ) 1 4 (OE P5)

(P\ Q[x] O PX] 15 (()E 4)
PIX] ,! 6 (OE 3,5)
F 7 (F1:2,6)
(P\ Q[x] O ¥ 18 (O1: 3,7)

= (P \ QIx] 19 (Al: 8)
- Plx] O = (P\ QIx] 110 (O1: 2,9)
( ~Px1 O0=(P\ QIx]) 11 ()1 10)
OPOQOXx ( -~ P[x] O =~ (P\ QIx] ) I 12 (O 1,11)

0

I 8. P8 is the contrapositive of P6.

FOPOQOx ( @x] O = (P\ QI[x] )

P, Q x 1 1 (Prem
Qax] 1 2 (Prem
(P\ QIx] .1 3 (Prem
( (P\ Q[x] O = Q@x] ) | 4 (OE P6)
(P\ Qix1 O - Qx] 5 (0OE 4)
- QX ! 6 (OE: 3,5)
F 7 (FI1: 2,6)
(P\ Q[x] O ¥ 18 (O1: 3,7)
= (P QIX] 19 (-l: 8)
Qx] O = (P\ QIx] 110 (OI1: 2,9)
( QAx1 0 = (P\ QIlx] ) 11 ()1 10)
OPOQOXx ( Qx] O = (P\ QI[x] ) I 12 (O 1,11)
O
! 9. Process of Elimnation: Difference Form

F OPOQOx ( P[x] & = (P\ Qi[x] O Qx] )

P,Q,X ,! 1(Prerr)



PIX] & = (P \ QI[X] , 12 (Prem

Pl X] 1 3 (&E: 2)
= (P QIX] 14 (& 2)
- QX] , 1 5 (Prem
P[x] & = QX] 1 6 (&: 3,5)
( PIx] &= Qx] O (P\ Q[x] ) 1 7 (OE P4)
PIx] & = Qx] O (P\ QIx] 8 (OE 7)
(P\ QIx] ,! 9 (OE 86,8)
F 110 (F1: 4,9)
- Qx] 0 F 111 (O1: 5,10)
-= QX] 112 (Al 11)
Q x] 113 (-E 12)
Pix] & = (P\ Q[x] O Qx] 114 (O1: 2,13)
( PIx1 &= (P\ Q[x] O Qx] ) P15 ()1 14)
OPOQOX ( P(x] & - (P\ Q[x] O Qx] ) 1 16 (O1: 1,15)

0

I 10. Law of Excluded M ddle, Restricted Predicate
Version. The Law of Excluded M ddle says that, for all x,

ei ther sonmething or not sonething. P10 restricts the range of
to all those things which satisfy a predicate P, and says that

either x satisfies Q or does not satisfy Q

FoOPOQx ( Pix] O (P\ Q[x] O0Qx] )

P, Q X ! 1 (Prem

P[ X] 12 (Prem

( (P\ QIx1 O=(P\ QIix]) ! 3 (OE 13.15)

(P\V Qix1 O=(P\ QIx] 4 (OB 3)
(P\ QIx] ! 5 (Prem
(P\ Qix] O Qx] 1 6 (O: 5)

(P\ QIx] O (P\ QIx] OQx] 1 7 (0O1: 5,6)
- (P\V QIx] .1 8 (Prem

PIx] &= (P\ QIx] P9 (&: 2,8)



( PIx] &= (P\ Q[x]1 O Q@x] ) , 110 (OE P9) i

Px] &~ (P\ Q[x] O Qx] 111 (()E 10) i

Q x] 112 (OE 9,11)

(P\ Q[x] OQx 113 (O 12) i

-~ (P\ Q[x] O (P\ Q[x] OQx] 114 (O1: 8,13)
(P\ QIx] OQx] 115 (B 4,7,14)
PIx] O (P\ Q[x] O0Qx] 116 (O1: 2,15)
( Pix1 O (P\ Qix] 0 Qx] ) 17 ()1 16) i
OPOQOx ( Px] O (P\ Q[x] OQx] ) 118 (O: 1,17)

0

! Neither P11 nor P12 will be used, since the DI and IDE rul es
are nore conveni ent. i

I 11, i

FOPOQ (P\ Q = (P n () i

P, Q 11 (Prem i
(Pn (&F)) =(Pn (&F)) 12 (OB ClL9) i
(P\ Q = (P n (&)) 1 3 (DI: P1,2) i
OPOQ (P\ Q = (P n (Q&F)) I 4 (0O1: 1,3) i
O
112, i
FOPOQ(P\ Q = ((&F) n P i
P, Q 11 (Prem i
(Pn (&) =((&F) nP 2 (0B G.14)
(P\ Q =((&F) n P 1 3 (DI: P1,2) i
OPOQ (P\ Q = ((&F) n P) I 4 (0O1: 1,3) i

0

I P13 through P29 are propositions about differences and

i nclusion, and are organi zed by where the difference is (before
or after the inplication, on the left- or right-hand side of the
inclusion). P13 and P14 appeal to P1, and then in turn are used,
directly or indirectly, by P15 through P23. P24 appeals back to



P1, and is then used through P29 (indeed, P49).
I 13.

FoPOQ(P\ Q OP

P, Q 11 (Prem
(Pn (@) OP ! 2 (OE: C3.10)
(P\' Q OP 1 3 (DI: PL2)
OPOQ (P\ Q O P | 4 (O: 1,3)
O
I 14,
FOPOQ (P\ Q O ()
P, Q 11 (Prem
(Pn (&) O(F) 1 2 (OE C3.11)
(P\ Q O (@) 1 3 (Dl: PL,2)
OPOQ (P\ Q O (@) | 4 (O: 1,3)
O

I 15. An alternative proof would be to use C3.21 and DI (P1).
This woul d save a step. i

FOPOQOR( PORO (P\ Q OR)

P,QR 1 1 (Prem
POR 1 2 (Prem
(P\' Q OP 1 3 (OE: P13)
(P\' Q OP&PIOR 14 (&8 2,3)

((PVOQ OP&PORDO (P\ Q OR)

! 5 (OE CI.5)
(P\Q OP&PORDO (P\ Q OR ,! 6 (()E 5)
(P\ Q OR 1 7 (OE 4,6)
PORO (P\ Q OR 18 (O1: 2,7)
(PORO(P\ Q OR) 19 (OE 8)

OPOQOR ( PORDO (P\ Q OR) I 10 (OI: 1,9)



0
I 16.

FOPOQOR ( (@) ORO (P\ Q OR)

P, QR
(&F) OR

(P\V Q O (&)

(PV Q O(F) & (&) OR

((PVQ O() &(¥) ORDO (PV Q

(P\ Q O(®) &(@) ORDO (P\ Q O
!

(P\ Q OR
(F) ORDO (P\ Q OR
((F) ORO (P\ Q OR)

OPOQOR ( () ORO (P\ Q OR)

0
117,

FOPOQOR ( (RC) O0QO (P\ Q OR)
P,QR
(RF) 0Q
( (R 0QDO (&) OR)
(RF) 0QD (&) OR
(&F) OR
((F) ORO (P\ Q OR)
(&F) ODRDO(PV Q OR
(P\ Q OR
(RE) 0QO (P\ Q OR

((RF) 0DQO (P\ Q OR)

1 (Pren
2 (Prem
3 (OE P14)
4 (&: 2,3)

0R)
5 (OE: CL.5)

R
6 (OE 5)

7 (OE 4,6)
8 (OI1: 2,7)
9 (OE 8)

10 (O1: 1,9)

[ERN

(Prem
(Prem

(OE: C4.12)

N

w

4 (OE 3)
5 (OE 2, 4)
6 (OE: P16)
7 (()E 6)
8 (OE: 5,7)
9 (O1: 2,8)

10 (()E 9)



OPOQOR ( (RC) 0 QO (P\ Q OR) I 11 (O 1,9)
O
| 18,

FOPOQOR( ROQO (P\ Q O (RS )

P,QR 1 1 (Prem
RO Q 12 (Prem
((R®)€) =R 1 3 (OE C4.20)
((R®)¢) =R &R O Q 4 (&8l 2,3)
( ((RF)¢) =R&ROQDO ((R)C) 0O Q)

1 5 (OE Cl.29)
((RE)¢) =R&ROQDO ((R)€ O Q ! 6 (O)E 5)
((RO)C) 0Q 1 7 (OE 4,6)
( ((R°)C) 0 QO (P\ Q O (RS ) ! 8 (DE P17)
((RE)C) 0 QO (P\ Q O (R L9 (OB 8)
(P\ Q O (R) 1 10 (OE 7,9)
ROQO (P\ Q O (RO 111 (O1: 2,10)
(RODQO (P\ Q O (RS ) 112 ((O)E 11)
OPOQUR ( RO QO (P\ Q O (RS ) 1 13 (O 1,12)
O
I 19.
FOPOQOR( RO(P\ Q O ROP)

P,QR ! 1 (Prem
RO(P\ Q 12 (Prem
(P\ Q OP ! 3 (DE P13)
RO(P\ Q &(P\ Q OFP 4 (& 2,3)
(RO(P\ Q &(P\ Q OPO RDOP)

,! 5 (OE: Cl1.5)

RO(P\ Q &(P\Q OPOROP ,! 6 (()E 5)



ROP 17 (OE 4,6)

RO(P\ Q OROP 18 (0O1: 2,7)
(RO(P\ Q ORDOP) 19 (()E 8)
OPOQOR ( RO (P\ Q O ROP) 1 10 (OI: 1,9)
O

1 20.

FOPOQOR ( RO(P\ Q O RO (X))

P,QR 11 (Prem
RO(P\ Q 12 (Prem
(P\ Q O () 1 3 (OB P14)
RO(P\ Q &(P\ Q O () 4 (& 2,3)
(RO(PVQ &(P\V Q O() O RO(P))

! 5 (OE: Cl1.5)
RO(P\ Q &(P\ Q O(®) O RO (F)
1 6 (OE 5)
RO () 1 7 (OE 4,6)
RO(P\ Q O RO () 8 (01: 2,7)
(RO(PY Q O RO(X)) 9 (OE 8)
OPOQIR ( RO (P\ Q O RO () ) 1 10 (OI: 1,9)
0
1 21,
FOPOQOR( RO(P\ Q O QO (RS )

P,QR 11 (Prem
RO(P\ Q 1 2 (Prem
(RO(P\ Q O RDO(Q)) 1 3 (OE P20)
RO(P\ Q O RDO(Q) 4 (OE 3)
RO () 1 5 (OE 2,4)

(RO(F) O QO (R ) 1 6 (OE: C4.13)



RO(F) 0 QO (R

QO (R

RO(P\ Q O QO (RO

(RO(P\ Q O QO (RS )

OPOQOR ( RO (P\ Q O QO (RC) )

I
1o22.

FOPOQOR( RO(P\ Q O (QnNn R =9)

P, QR

RO(P\ Q

(RO(P\ Q O RDO(X))

RO(P\ Q O RO (Q)

RO ()

(RO() O (Qn R

RO(F) O (QnR =9

(Qn R =

¢

RO(P\Q O (Qn R =0¢

(RO(PYQ O(Qn R =9)

OPOQOR ( RO(P\ Q O (Qn

I
I 23.

FOPOQOR ( RO (P\ Q O (R

P, QR

RO(P\ Q

(RO(PY Q O (Qn R

RO(P\ Q O (Qn R =

(Qn R =
( (Qn R

¢

¢0 (Rn Q

¢ )

R =

D
Q

¢)

=0)

?)

?)

7 (()E 6)

8 (OE 5,7)
9 (OI: 2,8)
10 (OE 9)

11 (OI: 1,9)

1 (Prem

2 (Prem

3 (OE: P20)
4 (OE 3)

5 (OE 2,4)

»

(OE: C5. 45)
7 (()E 6)
8 (OE: 5,7)
9 (O1: 2,8)
10 (OE 9)

11 (O1: 1,9)

1 (Prem

2 (Prem

3 (OE: P22)
4 (OE 3)
5 (OE 2, 4)

6 (OE: C3.17)



(Qn R
(Rn Q

RO(P\ Q O (Rn Q
(RO(P\Q O (Rn Q

OPOQCOR ( RO (P\ Q O (R

0
I 24,

FOPOQOR( ROP&RO(F) ORO(P\ Q )

P, QR

o0 (Rn Q

¢

ROP&RDO ()

Q

=0)

(ROP&RDO(XE) ORIO(PN (X)) )

ROP&RO(Q) ORIO(PN (Q))

RO(Pn (Q&F))

RO(P\ Q

ROP&RO(X) ORI(P\ Q

(ROP&RO(X) ORIO(P\ Q )

OPOQOR( ROP&RO () O RO(P\ Q )

0

I 25.

FOPOQOR( ROP&QO(RE) O RO(P\ Q )

P, QR

ROP&QDO (RO

ROP

QO (RC)

( QU(RE) O RO (X))

QO (R) O RO ()

7

8

9

(OE 6)
(OE 5,7)

(O1: 2,8)

10 (O)E 9)

11 (Ol

1

2

1, 9)

(Prem
(Pren

(0E: C3.12)
(OE 3)

(OE 2,4)
(DI: P1,5)
(O1: 2,6)

(OE 7)

(O1: 1,8)

(Prem
(Prem
(&E: 2)
(&E: 2)
(0E: C4.13)

(OE 5)



RO () !
ROP&RDO (@) |
(ROP&RO(E) ORO(P\ Q) ,!
ROP&RDO(Q) ORO(P\ Q |
RO(P\ Q !
ROP&QD(RY) ORO(P\ Q |
(ROP&QO(R) O RO(P\ Q) !

OPOQR( ROP& QDO (R) O RO(P\ Q)
|

0
I 26.

7 (OE 4,6)
8 (&: 3,7)
9 (OE P24)
10 (OE 9)
11 (DE 8, 10)
12 (O1: 2,11)

13 ()E 12)

14 (O: 1,13)

FOPOQOR( ROP&QO(P\ R O RO(P\ Q )

P,QR !
ROP&QDO(P\ R !
ROP N
QU (P\ R N
(QO(P\ R O QO (R ) N
QU (P\ R O QO (R°) N
Q O (RO) N
ROP&QUO (RS !
(ROP&QO(RS) O RO(P\ Q) ,!
ROP&QO(RY) O RO(P\ Q N
RO (P\ Q !

ROP&QO(P\ R O RO(P\ Q !

(ROP&QO(P\ R ORO(P\ Q ),!

OPOQR( ROP& QO (P\ R O RO(P\ Q
|

1 (Prem

2 (Prem

3 (&€ 2)

4 (&E: 2)

5 (OE: P20)

6 (OE 5)

7 (OE 4,6)
8 (&: 3,7)

9 (OE: P25)
10 (OE 9)
11 (OE: 8,10)
12 (O1: 2,11)
13 (OE 12)

)
14 (O: 1,13)



I 27. There is an alternative proof, which uses C3.30 and two
applications of DI, which has one fewer step (16 versus the

actual 17).

FOPOQOROS ( POR&SOQO (PV Q O(R\Y S )

P,QR S 1 1 (Pren
POR&SOQ 12 (Prem
POR 1 3 (&E: 2)
SOQ 14 (&E: 2)
(PORO (P\ Q OR) ! 5 (OE: P15)
PORO (P\ Q OR 1 6 (()E 5)
(P\' Q OR 1 7 (OE 4,6)
(SO0QO (P\ Q O(S%) ) ! 8 (OE: P18)
SO0QDO (P\ Q O (S°) 19 (OE 8)
(P\ Q O (s°) 1 10 (OE 4,9)
(P\' Q OR&(P\ Q O (S°) 111 (& 7,10)

((P\ Q ODR&(P\ Q O(S¢) O (P\ Q O(R\ 9 )
112 (OE P24)

(P\ Q OR&(P\ Q O(S¢) O (P\ Q) 0 (R\ 9

13 (OE 12)

(P\ Q O(R\ S ! 14 (OE 1,13)

POR&SOQO (P\ Q O(R\ S 115 (O1: 2,13)
(POR&SOQO (P\ Q O(R\ S )

116 (()1: 15)

OPOQOROS ( POR&SOQO (P\ Q O(R\ S )
| 17 (OI: 1,16)

[
| 28,
FOPOQR( PORO (P\ Q O(R\ Q )
P,QR 11 (Prem
POR 12 (Prem

Qb Q ,! 3 (OE Cl.4)



POR&QDOOQ 14 (& 2,3) i

(POR&QIQO (P Q O(RY Q )

, 15 (0OE P27) i
POR&QUQD (P\ Q OD(R\VQ ,! 6 (()E 5 i
(P\ Q O(R\ Q 1 7 (OE 4,6) i
PORDO (P\ Q O(R\ Q 18 (O1: 2,7) i
(PORDO (P\ Q O(RY Q) 19 (0)1: 8) i
OPOQKR ( PORO (P Q O(RY Q) 10 (O: 1,9) i
0
I 29. i
FOPOQOR( ROQO (P\ Q O(P\ R ) i
P, QR 11 (Prem i
ROQ ,'' 2 (Prem i
PUOP , 1 3 (OE C1.4) i
POP&RDOQ 4 (& 2,3) i
(POP&RDOQDO (P\ Q O(P\ R )
, ' 5 (0OE P27) i
POP&RIOQD (PV\ Q OD(PV R ,! 6 (()E 5 i
(P\ Q O(P\ R 1 7 (OE 4,6) i
ROQO (P\ Q O(P\ R 18 (O1: 2,7) i
(ROQO (P\ Q O(P\ R ) 19 (01 8) i
OPOQKR( RO QO (PN Q O(P\V R ) 10 (O: 1,9) i

0

I P30 through P37 state that differences maintain equival ence,
for both positions (P30 through P33), for the left position only
(P34-P35), and for the right position (P36-P37). i

I 30. An alternative proof would copy that of P27's, only using
C3.33 instead of C3.30. It would have far fewer steps (16 versus

t he actual 29). i
FOPOQROS ( P=R&Q=S0O (P\ S =(R\ Q) i

PQR S 101 (Prem i



P=R&Q=S P2
P=R 3
(P=ROPOR&ROP) 14
P=ROPOR&ROP 15
POR&ROP NG
POR 7
ROP ! 8
Q=S 19
(Q=S0 QO0S&SOQ) 110
=SO QO0S&SOQ 111
Q0S&SOQ 112
QU S 113
SOQ 114
POR&QOS 1 15
(POR&QOSO (P\ S O(R\ Q)
! 16
POR&QOSO (P\S) O(R\Q ,! 17
(PV S O(RY Q ! 18
ROP&SOQ 119
(ROP&SOQO (R\ Q O(P\ 9 )
120
ROP&SOQO (R\Q O(P\V S ! 21
(R\ Q O(P\ 9 122
(P\S)D(R\Q)&(R\Q)D(P\S)I23

((P\ S) D(R\ Q &(R\ Q O (P\ S
0 (P\ S) =(R\ Q )
124

(P\ S) O(R\ Q &(R\ Q O (P\ S

(Prem
(&E: 2)
(OE: Cl.13)
(OE 4)
(OE 3,5)
(&E: 6)
(&E: 6)
(&E: 2)
(OE: Cl.13)
(()E 10)
(OE 9,11)
(&E: 12)
(&E: 12)

(&: 7,13)

(OE: P27)
(OE 16)
(OE 15, 17)

(& : 8,14)

(OE: P27)
(OE 20)

(OE 19, 21)

(& : 19, 22)

(OE: Cl.8)



O (P\ S) =(R\ Q

125 (()E 24)
(P\'S) =(R\ Q 1 26 (OE 23,25)
P=R&Q=S0O (P\ S =(R\ Q 127 (O1: 2,26)

(P=R&Q=S0O (P\ S =(R\ Q ) ,! 28 (()I: 27)

OPOQIROS (P

R&Q=S0O (P\ S =(R\ Q )
| 20 (OI: 1,28)

0
I 31.

FOPOQOROS ( P=R& Q=S 0O (P\ Q =(R\ 9S) )

PQRS 1 1 (Prem
P=R&Q=S 12 (Prem
P=R 13 (& 2)
Q=S 4 (& 2)
(Q=S0O S=Q) ! 5 (OE: CL.10)
Q=SS0 S=0Q | 6 (()E 5)
S=0Q ' 7 (OE 4,6)
P=R&S=0Q 18 (&l: 3,7)

(P=R&S=Q0 (P\ Q =(R\ 9 )

! 9 (DE: P30)

P=R&S=Q0 (P\ Q =(R\ S ,! 10 (O)E 9)
(P\ Q =(R\ 9 1 11 (OE 8, 10)
P=R&Q=S0 (P\ Q =(R\ 9 112 (O1: 2,11)
(P=R&Q=S0O (P\ Q =(R\ S ) ,! 13 (()I: 12
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, 1 2 (0OE P60)

((P\ Q OR =((POR \ (Q\ R) , 13 (DI: P1,2)

OPOQIR ((P\ Q OR =((POR \ (Q\ R)
4 (0O1: 1,3)
O
I 62.
FOPOQOR( QORO ((P\ Q OR =(POR )

P, QR , 11 (Prem
QUOR 12 (Prem
((P\VQ OR =((POR \ (Q\ R) ,! 3 (OE P61
(QURO (Q\ R =90) , ' 4 (0OE P50)
QURIO (Q\ R =0 15 (0OE 4
(Q\ R =90 , ! 6 (OE 2,5)
((RQVR =0 ((POR \ (Q\VR) =(PUR )

17 (OB P57)
(QVR =00 ((POR \ (Q\V R) =(PUR

18 (OE 7)
((POR \ (Q\ R) =(POBR , ' 9 (OE 6,8)
(P\VQ OR =((POR \ (Q\ R)
&((POR \ (Q\ R) =(PUOR

,1 10 (&l: 3,9)

( ((PVQ OR =((PUTR \ (Q\ R))
&((POR \ (Q\ R) =(POR
0 ((P\Q OR =(POR )
,! 11 (OE C1.15)



((PVQ OR =((POR \ (Q\ R)
&((POR \ (Q\ R) =(POR
O ((P\ Q OR =(POR

112 (OB 11)
((P\' Q OR =(POR ! 13 (OE 10,12)
QUDRDO ((P\ Q OR =(POR 114 (O1: 2,13)
(QORO((P\Q OR =(POR ) ,! 15 (()1: 14)

OPOQOR ( QO RO ((P\ Q OR

(POR )
16 (0O1: 1,15)

0

I 63.

FOPOQ((P\ Q O0Q =(POOQ

P, Q ! 1 (Prem
(QUQU ((P\Q 0Q =(PO0Q ) ,!2(0E P62
QhQO ((P\ Q 0 Q =(POQ 13 (0OE 2
QU Q ! 4 (OE CL.4)
((P\'Q 0Q =(POQ ! 5 (0E 3,4)
OPOQ((P\ Q 0UQ = (PO Q ! 6 (O: 1,5)
0
I 64,

FoOPOQPO((P\ Q OO

P, Q ! 1 (Prem
((PVQ 0Q =(POQ ,! 2 (OE: P63)
PO(POOQ 1 3 (OB Q2.12)
((P\Q 0DQ =(PO0Q &PO(POOQ

4 (& 2,3)

(((P\Q OQ =(PO0Q &PO(POQ
OPO(P\Q O0Q )
1 5 (OE Cl.31)

((P\'Q 0Q =(P0Q &PO(PDOQ
OPO(P\ Q O0Q
6 (OB 5)



PO((P\ Q OOQ ! 7 (OE 4,6) i
OPOQP O ((PV Q OQ L8 (d: 1,7) i

0

I 65. P65 could be proven by appealing to P64, but the proof is
| onger than the follow ng, which uses P63 directly. .

FOPOQ( QO PO ((P\Q 0 Q =P) i

P,Q 11 (Prem i
((P\'Q 0Q =(POQ ! 2 (OE P63) i
QO P 1 3 (Prem i
(QOPO(POIQ =P) 14 (OB C2.26)
QPO (POQ =P 15 (()E: 4) i
(PO0Q =P 1 6 (OE 3,5) i
((P\Q 0Q =(P0OQ &(POQ =P

17 (& 2,6) i

(((P\Q 0Q =(POQ &(PO0Q =P
O (((P\Q O0Q =P)
1 8 (OE CL.15) i

((P\'Q 0Q =(POQ &(POQ =P
0P\ Q O0Q =P
9 (OE 8) i

(P\'Q O0Q =P 1 10 (OE 7,9) i
QUPO ((P\Q O0Q =P 11 (O1: 3,10)
(QUPO ((P\Q 0Q =P) 12 ()1 11) i
OPOQ( QU PO ((P\ Q 0Q =P) | 13 (O1: 1,12)
O
| 66. i

FOPOQIR( ROPDO ((P\ Q OR =(P\ (Q\ R) ) i
P,QR 11 (Prem i
ROP 12 (Prem i
((P\' Q OR =((POR \ (Q\ R) ,! 3 (IE P6l) i

(ROPO (POR =P) ' 4 (0OE C2.26) i



ROPO (POR =P A5 (OE 4 i

(POR =P 1 6 (OE 2,5) i
(POR =P&(((P\ Q OR =((POR \ (Q\ R)

17 (& 3,6) i
((POR =P&((P\Q OR =((POR \ (Q\ R)

O P\ Q OR =(P\ (Q\ R) )
1 8 (OE P43) i

(POR =P&((PVOQ OR =((POR \ (Q\ R)

O ((P\ Q OR =(P\ (Q\ R)
9 (OE 8) i

((P\VQ OR =(P\ (Q\ R) , 110 (OE 7,9) i

ROPO ((P\Q OR =(P\ (Q\ R)
111 (O1: 2,100

(ROPO ((P\V QO OR (P\ (Q\ R) )

12 ()1 11) i

OPOQCR ( ROPO ((P\Q OR =(P\ (Q\ R) )
1 13 (O: 1,12)

0

I P67-P79 involve the difference of a union: in P67-P78, the
union is on the left-hand side of the difference, in P79 on the
ri ght-hand si de. i
| 67. [
I—DPDQ]R((PDQ) \' R =((P\ R O(Q\ R) i
P, QR 11 (Prem i

((POQ n (RE)) = ((Pn (R)) O (Qn (R)))
, I 2 (0OE C3.54) i

((POQ \ R =((Pn (R)) O(Qn (R))

1 3 (DI: PL,2) i

((POQ \R =((P\ R) O(Qn (R)))
1 4 (DI: P1,3) i
((POJQ \R =((P\ R) O(Q\ R) ,! 5 (DI: P14 i

OPOQOR ((P O Q

—

R =((P\ R 0(Q\ R)
I 6 (Ol: 1,5) i



0
I 68.

FOPOQR((POQ \ R =((QO P \ R

P,QR ! 1 (Prem
(POQ =(QU0 P I 2 (OE C2.16)
((PODQ =(QUP O ((POQ VR =((QEP \ R )
! 3 (OE P34)
(PODQ =(QU P 0O N(PDO VR =((QIP \ R
4 (OB 3)
(P\' R =¢ ! 5 (OE 2,4)
OPOQCOR ((POQ \ R =((QOP) \ R I 6 (d: 1,5)
0

I 69. P69 is a variation on Process of Elimnation.
FOPOQQR( PORO ((POQ \ R O0Q)

P,QR 11 (Prem

POR 1 2 (Pren

((POQ \R =((P\ R O(Q\ R) ,! 3 (0OE P67

(PORO (P\ R =9) 1 4 (OE: P54)
PORDO (P\ R = ¢ 5 (OE 4)
(P\ R =9 1 6 (OE 2,5)
((PVR =00 ((P\ R O(Q\ R) =(Q\ R )

1 7 (OB C5.21)
(PR =00 ((P\R O(Q\V R) =(Q\ R

P8 (OB 7)
((P\' R O(Q\ R) =(Q\ R 1 9 (OE 6,8)
((PODQ VR =((P\ R U(Q\ R)
&((PV R 0O(QV R) =(Q\ R

110 (& 3,9)

((POQ VR =((PVR O(Q\ R)
&((PV R O(QVR) =(Q\ R
OPOQ VR =(Q\V R )
,! 11 (OE C1.15)



((POQ VR =P\ R U(Q\R)
& ((P\V R 0 (QVR) =(Q\ R
O ((POJQ \R =(Q\ R

112 (O)E 11)
((POQ \' R =(Q\ R ! 13 (OE 10, 12)
(Q\V R UQ ! 14 (OE P13)

(PODOQ VR =(QVR &(Q\V R UQ
115 (& 13, 14)

(((POQ VR =(Q\VR &(Q\ R OQ
0O ((POJQ \R OQ)
! 16 (OE C1.29)

((PODQ VR =(Q\V R &(Q\V R OQ
OPOQ \R O0Q

117 (()E 16)
((POQ \ R OQ 1 18 (OE 15,17)
PORO ((POQ \ R O0Q 119 (O1: 2,18)
(PORO((POQ \ R O0Q) 120 (()1: 19)
OPOQOR ( PORO ((PO0Q \ R O0Q) | 21 (O: 1,20)
O
1 70.
FOPOQOR( QURO ((POQ \ R OP)
P,QR 11 (Prem
QO R 12 (Prem
(QORO ((QOP \ R OP) 1 3 (OE: P69)
QURO ((QOP \R OP 14 (()E 3)
((QO P\ R OP 1 5 (OE 2,4)
((POQ \R =((QO P \ R ! 6 (OE P68)

((POQ \VR =((QOP) \ R &((QO P \ R OP
1 7 (8&: 5,6)

(((POQ \R =((QOD P\ R &((QOP\ R OP
0 ((POQ \ R OP)
| 8 (OE CL.29)

(PODO VR =((QUP) VR &((QUP VR OP



O(POQ \ R OP
9 (OE 8)

((POOQO \R OP , 110 (OE 7,9)

QURO ((POQ \R OFP 111 (O1: 2,10)
(QURO ((POQ \ R OP) 12 ()1 11)

OPOQIR( QD RO ((POQ \ R OP) 1 13 (O 1,12)

[

171,

FOPOQ((POQ \ P OQ

P, Q 11 (Prem
(POPO ((POQ \ P 0OQ) 1 2 (OB P69)
POPO ((POQ \ P OQ 3 (OE 2)
POP ! 4 (OE: Cl.4)
(POQ \ P O0Q 1 5 (0OE 3,4)

OPOQ ((P O Q \ P) 0Q I 6 (O: 1,5)

[

1 72.

FOPOQ((POQ \ Q OP

P, Q 11 (Prem
(QUIQI ((POIQ \ Q OP) 1 2 (OE P70)
QUQO (PODQ\VQ OP 3 (OE 2)
QU Q ! 4 (OE: Cl.4)
(POQ \Q OFP I 5 (0OE 3,4)

OPOQ((POQ \ Q OP I 6 (O: 1,5)

0

I 73.

FOPOQIR( (Qn R =0 ((POIQ VR =((P\ R 0Q )
P,QR 11 (Prem
(Qn R =0 1 2 (Prem



( (Qn R

((POQ \R =((P\ R O(Q\ R) ,! 3 (0E P67)
((Qn R =00 (Q\ R =Q) !4 (UE P35)
(Qn R =¢0 (QVR =Q 5 (OB 4)
(QV R =0Q ! 6 (OE 2,5)

(QVR =Q&((PDQ VR =((P\V R 0O(Q\ R)
17 (& 3,6)

((QVR =Q& ((PO0Q \VR =((P\ R 0 (Q\ R)
OPOQ \R =((P\'R 0Q )
1 8 (OE C2.47)

(QVR =Q&((PODQ VR =((P\ R UO(Q\ R)
0OPOQ \R =((P\' R 009
19 (OE 8)

((POQ \R =((P\' R OO 1 10 (OE 7,9)

(Qn R =00 (PODQ VR =((P\ R OQ

111 (O1: 2,10)

o0 ((PODQ VR =((P\ R 0Q)
112 (O1: 11)

OPOQR ( (Rn R =0 ((POQ VR =((PVR 0Q)

0

1 13 (O 1,12)

74.

FOPOQOR( (Pn R =0 ((POQ \R =(P0O(Q\ R) )

P,QR 1 1 (Prem
(PnR =0¢ 1 2 (Prem
((PnR =00 (QUP VR =((Q\V R O P))

! 3 (OE P73)
(PnR =00 ((QOP VR =((Q\ R OP

14 (OE 3)
((QU P\ R =((Q\ R O P 1 5 (OE 2,4)
((POQ \R =((QIP \ R 1 6 (OE: P68)

((PODQ VR =((QLI P \ R
&((QU P\ R =((Q\V R 0OP)
1 7 (&: 5,6)



((QV R O P =(PO(QVR)
(POQ\VR =((QIP \ R

& ((QO P) \

( ((POQN

R = ((Q\ R 0P
& ((Q\V R O P =(PDO(Q\ R))

R =((QUIP \ R

&((RQO P VR =((Q\ R 0P
& ((QV R O P =(PO(QV R)
O ((POQ \R =(PD0O((Q\

(POJQ VR =((QOP \ R
& ((QU P VR =((Q\ R 0P
& ((QV R O P =(PO(QV R))
O (POOQ \VR =(PO(Q\ R)

(POQ VR =(PO(Q\ R)

R) )

8 (OE: C2.16)

9 (&: 7,8)

10 (OE CL.21)

11 (O E 10)

12 (OE 9, 11)

13 (O1: 2,12)

o0 ((POJQ VR =(PO(Q\ R) )

14 (()1: 13)

R =(PT(Q\R))

Q =P)

15 (0O: 1, 14)

1 (Prem

2 (Prem

=(PO(Q\ Q))

!
(PO (Q\
!

3 (OE P74)

Q)
4 (()E 3)

5 (OE 2,4)

(PnR =00 (POQ VR =(P0O(Q\ R)
( (Pn R =
OPOQCOR ( (PN R =0 ((POQ \
O
| 75.
FOPOQ( (Pn Q =0 ((POQ \
P, Q
(PnQ =9
((PnQ =00 ((POQ\Q
(PnQ =00 ((POQ\ Q =
((PODQ \Q =(PO(Q\ Q)
(Q\V Q =90

( (QY Q

o0 (PO (Q\ Q)

=pP) ,!

6 (OE P51)

7 (OE C5.22)



(QV Q =0 (PO(QRV Q) =P 8 (OB 7)

(PO (Q\ Q)
(PODQ 1\ Q

( (PODQV\Q
0 ((POQ \Q =P)

= )1 9 (OE 6,8)

(PO (Q\ Q) &(PIU(Q\ Q) =P
1 10 (&: 5,9)

= (PO (Q\ Q) &(PD(Q\ Q) =P

)1 11 (OE Cl.15)

(PODQ\Q =(PO(Q\ Q) &(PD (Q\ Q) =P
O(PDOQ \Q =P

112 (OE 11)
(PODQ\Q =P ,! 13 (OE 10,12)
(PnQ =00 ((POQ \Q =P 114 (O1: 2,13)
((PnQ =0 ((POQ \ Q =P) ! 15 (()I: 14)

OPOQ( (PN Q =00 ((PODQ \ Q =P)

0
| 76.

F OPOQ( (P n Q

16 (0O1: 1,15)

=0 ((PODQ \ P =Q)

P, Q ! 1 (Prem
(PnQ =¢ 12 (Prem
((PnQ =00 (Qn P) =¢) ! 3 (DE C3.17)
(PnQ =00 (Qn P =0 A4 (OB 3)
(Qn P) =0 1 5 (0E 2,4)
((Qn P =00 ((QUP) \ P =Q) ,! 6 (IE P75)
(Qn P =00 ((QOIP \ P =Q A7 (OB 6)
((QO Py \ P) =Q ! 8 (OE 5,7)
((POQ \ P =((QO P \ P 1 9 (DE: P68)

(POQ VP =((QOP \ P &((QOP) \ P =Q

( ((POQN\

P)

1 10 (&: 8,9)

=((Qi P\ P &((QOP \ P =Q

O ((POQ P =Q)

1 11 (CE Cl.15)



(POQ VP =((QOP \ P &((QUIP) \ P =Q
O (POQ \ P =0Q

112 (OE 11)
((PODQ \V P =Q ,! 13 (OE 10,12)
(PnQ =00 ((POQ \ P =Q 114 (O1: 2,13)
((PnQ =00 (POQ\P =Q) ,!15(()I: 14)

OPOQ( (PN Q =0 ((PODQ \ P =Q) ! 16 (O 1,15)

O

1 77.

FOPOQOR( (Pn Q =9 & (POQ =RO (R\ Q =P)

P,QR 11 (Prem
(PnQ =¢&(POQ =R 12 (Prem
(PnQ =9 ! 3 (& 2)
(POQ =R 14 (& 2)

((PnQ =00 ((PODQ \ Q P) ,! 5 (OE P75)

(PnQ =0 ((PODQ \ Q =P 1 6 (()E 5)
((PODQ\Q =P ,! 7 (OE 3,6)
(PO0Q =R&((POQ \ Q =P 18 (& 4,7)
((PO0OQ =R&((PODQ \ Q =P
O (R\ Q =P)
1 9 (OE P42)
(PO0Q =R&((POQ \Q =P0 (R\ Q =P
110 (OE 9)
(R\' Q =P ! 11 (OE 8,10)

(PnQ =¢&(POQ =RO (R\Q =P

112 (01 2,11)

((PnQ =090&(POOQ RO (R\ Q =P)

113 ()1 12)

OPOQOR ( (PN Q =¢&(POQ =RO (R\ Q =P)
| 14 (OI: 1,13)



I 78.

FOPOQOR( (PN Q =9 & (P OQ

RO (R\ P) =0Q)

P,QR 1 1 (Prem
(PnQ =& (POQ =R 12 (Prem
(PnQ =o¢ 1 3 (& 2)
(POQ =R 4 (& 2)
((PnQ =90 ((POQ \ P =Q) ,! 5 (0E P76)
(PnQ =00 ((PODQ\ P =Q 1 6 (OE 5)
((POQ \ P) =Q 1 7 (OE 3,6)
(PO0Q =R&((POQ \ P) =Q 18 (&l: 4,7)
((PO0Q =R&((POJQ \ P =Q
0 (R\ P =Q)

1 9 (DE P42)
(PO0Q =R&((PODQ \ P =QO (R\ P) =Q

110 (OE 9)
(R\' P) =Q 1 11 (OE 8, 10)

RO (R\ P) =Q
12 (01 2,11)

(PnQ =0¢&(PUQ

RO (R\ P) =Q)
113 ()1 12)

((PnQ =0¢0&(POQ

RO (R\ P) =0Q)
| 14 (O 1,13)

OPOQIR( (Pn Q = ¢ & (PO Q

0
1 79.
F OPOQOR (P\ (QO R) =((P\ Q \ R
P,QR 11 (Prem

((QO RC) = ((&F) n (R)) 12 (OB C4.31)

( ((QO RC) =((&F) n (R))
O (Pn ((QORC)) =(Pn ((F) n (R))) )
1 3 (OE: C3.35)

((QO R = ((&F) n (R))
O (Pn ((QOREC)) =(Pn ((&F) n (R)))



4 (OB 3)

(Pn ((QORC)) =(Pn ((&F) n (R)))
1 5 (OE 2, 4)

((Pn () n(R)) =(Pn ((&F) n (R)))
1 6 (OE: C3.50)

((&F) n (R%)))

(P n ((&F) n (R)))
17 (&: 5,6)

(Pn ((QORC)) = (P
& ((P n (QF)) n (R))

D

( (Pn ((QORC) = (P n ((F) n (R)))
& ((Pn (X)) n(RY)) =(Pn ((&F) n (R)))
O(Pn ((QORC)) =((Pn (&F)) n(RY)))
1 8 (OE: Cl.17)

(Pn ((QORC) =(Pn ((&F) n (R)))
& ((P n (&F)) n (RE)) = (P n ((&F) n (R)))
O (Pn ((QORC)) =((Pn (F)) n (RY))

19 (OB 8)

(Pn ((QORFC)) =((Pn (F)) n (R))

1 10 (OE 7,9)

(P\ (QOR) =((Pn (@&)) n (R)) , 111 (D1: P1, 10)

(P\ (QOR) = ((P\ Q n (R9)) )1 12 (DI: P1,11)

(P\ (QOR) =((P\ Q \ R 1 13 (DI: P1,12)

OPOQOR (P\ (QO R) =((P\ Q \ R I 14 (O1: 1,13)
0

I P80-P87 concern the intersection of a difference.

I 80.

FOPOQOR( ROQO ((PV\ Q nR =9)

P,QR ' 1 (Prem
ROOQ , 12 (Prem
(ROQDO (P\ Q O(P\ R ) 1 3 (OE P29)
ROQODO (P\ Q O(P\ R 14 (OE 3)
(P\' Q O(P\ R 1 5 (OE 2,4)

((P\VQ O(P\VR O (((PY QO nBR Q)

1 6 (OE: P23)



(P\Q O(P\R O ((P\'Q nR =g¢
7T (OE 6) i
((P\'Q nR =g¢ 1 8 (OE 5,7) i
ROQDO ((P\' Q nR =9 19 (0O1: 2,8) i
(ROQD ((PVQ nR =9) 110 (010 9) i
OPOQIR( ROQO ((P\ Q nR =9) I 11 (O: 1,10)
0
I 81, i
FOPOQ ((P\ Q nQ =¢ i
P, Q 1 1 (Prem i
(QDQD ((PVQ nQ =9) ! 2 (OE: P8O) i
QUQD ((PVQ nQ =9 3 (0OE 2) i
QUQ ! 4 (OE ClL.4) i
((P\Q nQ =¢ 1 5 (OE 3,4) i
OPOQ ((P\ Q n Q =9 1 6 (OI: 1,5) i
0
1 82. i
F OPOQOR ((P\ Q@ n R =(Pn (R\ Q) i
P,QR 11 (Prem i
((Pn(&F)) nR =(Pn ((F) nR) I 2 (0B CB50) |
((P\Q nR =(Pn ((F) nR) 1 3 (DI: P1,2) i
((&F) n R =(Rn (F)) 4 (0B C3.14)
((F) nR =(Rn (F)) &PV Q n R),!ES(E)&IO: (é,ac)) n R)i)
( ((&F) n R =(Rn (F))

&((P\Q nR =(Pn ((&F) nR)
O ((P\VQ nR =(Pn (Rn (X))
! 6 (OE C3.43)

((&F) n R =(Rn (&F)) &((PV Q nR =(Pn ((&F) nR)

O ((P\V Q nR =(Pn (Rn (Q)))
7 (OE 6) i



D

(Rn (@&))) , ' 8 (OE 5,7) i

(P n (R\ Q) 1 9 (DI: P1,8) i

((P\ Q nR = (P

((P\ Q n R
OPOQOR ((P\ Q n R
0

I P83-P87 concern the difference of an intersection (as well as
the intersection of a difference). i

(P n (R\ Q) 1 10 (OI: 1,09) i

I 83. i

FOPOQOR ((P\ Q@ n R =((Pn R \ Q i

P,QR 11 (Prem i
((P\' Q nR =(Pn (R\ Q) ! 2 (OE: P82) i
((P\' Q nR =(Pn (Rn (&) ,! 3 (DE: P1,2) i
((PnR n (&) =(Pn(Rn (X)) !4 (0E C.50) i
((P\Q nR =(Pn (Rn (&F)))
& ((Pn R n (F)) =(Pn (Rn (&F)))
1 5 (&l: 3,4) i
( ((PVQ nR =(Pn (Rn (&F)))
& ((Pn R n (X)) =(Pn (Rn (F)))
0O ((PVQ nR =((PnR n(F)))
! 6 (0OE: C1.17) i
((P\Q nR =(Pn (Rn (&F)))
& ((Pn R n (F)) =(Pn (Rn (&F)))
O ((PVQ nR =((PnR n (&)
A7 ((O)E 6) i
((P\' Q nR =((Pn R n (&) ,! 8 (OE 5,7) i
((P\' Q nR =((PnR \Q ,1 9 (DI: P1,8) i
OPOQOR ((P\ Q n R =((Pn R \ Q 1 10 (OI: 1,9) i
O
I 84. i
F OPOQOR (P n (R Q) =((Pn R \ Q i
P, QR , 11 (Pren i

((P\' Q nR =(Pn (R\ Q) 1 2 (OE P82) i



OPOQIR (P n (RY Q) =((Pn R \ Q

0

((P\ Q n R
((P\ QO n R

& ((P\ Q n R

=((Pn R\ Q

=(Pn (R\ Q)
=((Pn R\ Q

( ((PVYQ nR =(Pn (R\ Q)

&((P\Q nR =((Pn R\ Q
O (Pn (RVQ) =((Pn R \ Q)

((P\ QO n R

& ((P\ Q n R
0O((Pn(R\Q)=((PnR\ Q

(P n (R\ Q)

85.

=(Pn (R\ Q)
=((Pn R\ Q

=((Pn R\ OQ

, 13

14

FOPOQIR ((Pn Q \ R O((P\ R n (Q\ R)

P, QR

(PnQ OP

((PnQ OPO ((PnQ \R O(P\ R

(PnQ OPO ((PnQ \R O(P\ R
14

((PnQ \ R
(PnQ 0Q

((PnQ O0DQO ((PnQ 1\ R O(Q\ R )
|

(PnQ ODQU ((PnOQ \ R O(Q\ R

((Pn Q \ R

0O(P\ R

0O(Q\V R

1

12

p—

, 13

, ' 5

, ! 6

8

19

(OE: P83)

(&l: 2,3)

(OE: C1.19)

(OE 5)
(OE 4,6)

(or: 1,7)

(Prem
(OE C3.10)

(OE: P28)

(OE 3)
(OE 2, 4)

(OE: C3.11)

(OE: P28)

(OE 7)
(OE 6,8)

((PnOQ \R O((P\R &((PnQ \R O(Q\ R

110 (&

5, 9)

(((PnQ \R O(PV\R &((PnOQ \ R O(QR\ R

O PnQ \VR O(P\R n (Q\ R) )
111 (OB C3.12)
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