I CHAPTER 13
CORRESPONDENCES;
I This chapter introduces the notion of a one-to-one
correspondence between two predicates. A~ B if and only if
there is a one-to-one functional relationship with domain A and
image B. The notion is inportant because, as will be shown, it
is related to equi nunerosity (having the sanme nunber). i

I 1. ~ represents correspondence. i
T~; A~B; [R(RFA&RI1B) i
I 2. Equival ent predicates correspond. i

FoOoAOB( A=B O A~B) i

A B 11 (Prem i
A=B 12 (Prem i
(IA) F A ! 3 (OB Cl1.26) i
(IA) 1 A 4 (OB C11.27)
(IA 1 A&A=B 15 (&: 3,4) i
( (IA 1A&A=BO (IA 1B) ! 6 (OB ©9.28)
(IA 1A&A=BO0 (IA 1B 17 ()E 6) i
(IA) 1B ! 8 (OE 5,7) i
(IA) F A& (IA 1B 19 (&: 3,8) i
( (IA) F A& (IA 1B) 110 (()1: 9) i
R(RF A &RI1 B) 111 (O: 10) i
A~ B 12 (B PL11)

A=B0O A-~B 113 (0O1: 2,12)

(A=B0O A-~B) 14 ()1 13) i

OADB ( A=B 0 A~B) 1 15 (O: 1,14)

O

| 3. Reflexivity of Correspondence. i
FOAA~A i
A 11 (Prem i

A=A 2 (0B 111.9)



A=Al0 A~-A

A~ A

UA A~ A

O

I 4. Symmetry of Correspondence.

(

A=ADA~A)

FOAIB( A~BO B~ A)

(

A B

A~ B
R(RFA&RI1B)
(RFA&RILB)
RFA&RI1B

RF A
(RFADO (R)1A)
RFAD(R) 1A

(R) 1 A

ccccR 1 B

( R1BO (R) F B)
R1BO (R) FB
(R') F B

(R') FB&(R) 1A

( (R) FB&(R) 1A)
R(RFB&R1A)

B~ A

A~BLOB-~A

A~BOB-=-A)

OADB ( A~BO B~A)

0

, 110
111
112
, 113
114
,1 15
, 116
17
, 118
, 119

20

(0E: P2)
(OE 3)
(0E 2,4)
(O1: 1,5)
(Prem
(Prem

(BE: P1,2)
(LE: 3)
(OE 4)
(&E: 5)
(0E (9. 23)
(OE 7)
(OE 6,8)
(&E: 5)
(OE: 9. 20)
(OE 11)
(0E 10, 12)
(&: 9,13)
(O)1: 14)
(O: 15)
(% : P1,16)
(O1: 2,17)
(O)1: 18)
(O: 1,19)



I 5. Transitivity of Correspondence.
FDAOBOC ( A~B&B~CO A~C)

A B, C :
A~B&B-~C ,
A~B ,
R( RFA&RI1B) ,
( RFA&R1B) ,
RFA&RIL1IB :
B~C ;
R(RFB&RILC) ,
( SFB&S1C) ,
SFB&SI1C :
RFA&&RIB&SFB&SI1C :

(RFA&RIB&SFB&SILC
0 (R°S) FA&(R°S) 1C)

RFA&G&RIB&SFB&STICDO (R-e

(ReS) FA&(R°S) 1C ,
((R°eS) FA&(R°S) 1C) ,
R(RFA&RI1C) ,
A~ C ,
A~B&B~CO A-~C ,
(A~B&B~C0O A~C) ,
DADBOC ( A~B&B~CO A~C)

0

| 1 (Prem i
| 2 (Prem i
| 3 (&E 2) i
| 4 (%E PL,3) i
| 5 ([E 4) i
I 6 (()E 5) i
| 7 (&€ 2) i
| 8 (%E PL,7) i
| 9 ([E: 8) i
110 (OE 9) i

| 11 (& : 6,10) i

| 12 (OE C10.26) |

S) FA&(R°S) 1
1 13 (()E 12) i

| 14 (OE 11,13) |
1 15 (()1: 14) i
| 16 (O: 15) i
| 17 (& : P1,16) |
| 18 (O1: 2,17) |
1 19 (()I: 18) i

20 (O 1,19) i

I 6. Applications of Symetry to Transitivity, nl. i

FOAODBOC ( A~B&B~CO C~A)

A B, C ,

I 1 (Pren) i



A ~

( A

A

&

B

&B~C
B&B~CO A~C)

&B~C0O A-~C

COC~A)

g Cc~A

B~ClO C-~A

&B~CO C~A)

OAOBOC ( A~B&B~CDO C~A)

0

b 7.

F ODADBOC ( A~ B&C~B O A~C)

A B, C

A
A
C

A ~

( A

Applications of Symretry

~

B

&C~B
BO B~C)
0B~C
& B ~ C

B&B~CO A~C)

&B~ClIO A~C

C~BUOA-~C

&C~BOA~C)

OAOBOC ( A~B&C~BDO A~C)

0

N

(Prem
3 (OE: P5)

N

(OE 3)
5 (OE 2,4)

6 (OE: P4)

\l

(OE 6)
8 (UE 5,7)
9 (OI: 2,8)
10 (()1: 9)

11 (Ol 1, 10)

to Transitivity, n2.

(Prenm
(Prenm
(& 2)

A W ON

(8E: 2)

5 (OE: P4)

6 (OE 5)

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

9 (OE: P5)
10 (OE 9)
11 (OE: 8,10)
12 (O1: 2,11)
13 (()1: 12)

14 (0O1: 1,13)



I 8.

Applications of

Symetry

F ODADBOC ( A~ B&A~CO B~ C)

A B, C

A
A

A ~

( A

~

B&A~C

C

B

~BOB~A)

BO B~ A

A

A&A-~C
~A&A~COB~C)
A&A~COB-~C

&A~C0O B~C

B&A~CO B~C)

OAOBOC ( A~B&A~C0O B~ C)

0

I PO to P14 apply P2 to transitivity.

9.

F OAOBOC ( A~ B & A

A B, C

A

A

B&A=C

B

C

=Cl0 A~C)
cd A-~C

C

C&A~B

COC-~B)

~C&A~BIOC~B)

to Transitivity, n3.

(Pren
(Pren
(& 2)

A W ON

(8E: 2)
5 (OE: P4)
6 (OE 5)
7 (OE: 4,6)
8 (&: 3,7)

9 (OE: P5)

10 (OE 9)
11 (OE 8,10)
12 (O1: 2,11)
13 (()1: 12)

14 (0O1: 1,13)

1 (Prem
2 (Prem

3 (&€ 2)

4 (&E: 2)

5 (OE: P2)
6 (OE 5)
7 (OE 4,6)
8 (&: 3,7)

9 (OE: P8)



A~C&A
C~B

A~B&A:=

(A~B&A

OAOBOC ( A~ B & A

0

I 10.

F OAOBOC ( A~ B &

A B, C

C

BOC-~-B

g Cc~B

COC~B)

@)
Il

A~B&C=A

A~B

C~A
C~A&A
(C~A&
C~A&A
C~B

A~B&C:=

(A~B&C

OAOBOC ( A~B &C

0

11,

FOAOBOC ( A~B&B=C0O A~C)

A B, C

A

l

A

~BO C~B)

BOC-~B

g Cc~B

AO C~B)

A~B&B=C

A~B

COC-~B)

AO C~B)

AOC~B)

10 (OE 9)

11 (OE 8, 10)
12 (O1: 2,11)
13 (()1: 12)

14 (O 1,13)

1 (Prem

2 (Prem

3 (&€ 2)

4 (&E: 2)

5 (OE: P2)

6 (OE 5)

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

9 (CE: P5)
10 (OE 9)
11 (OE 8, 10)
12 (O1: 2,11)
13 (()1: 12)

14 (O 1,13)

1 (Pren
2 (Prem

3 (&€ 2)



A ~

( A

OAOBOC ( A~B&B

0

12,

A B, C

A

A

A ~

C

=Cl0 B~ C)

cd B-~C

C

B&B-~C

~B&B~C0O A~C)

B&B~CO A~C

C

&B=C0 A~C

B&B=C0O A~C)

=CO A~C)

F DAOBOC ( A~B&C=B0O A~C)

B&C=B

B

B

=B0O C~B)

BOC-~B

B

B&C-~B

~B&C~B0OA-~C)

B&C~BO A-~C

C

&C=BU0 A~C

B&C=B0OA~C)

( A

OAOBOC ( A~B&C=B0OA~C)

4 (&E: 2)

5 (OB P2)

(o3}

(OE 5)

(OE 4,6)

\l

8 (&: 3,7)

9 (DE: P5)
10 (OE 9)
11 (OE 8, 10)
12 (O1: 11)
13 (()1: 12)

14 (O 1,13)

H

(Prenm

(Prem
(&E: 2)

N

w

4 (&E: 2)

(6]

(OE: P2)
6 (OE 5)
7 (OE: 4,6)
8 (&: 3,7)
9 (DE: P7)
10 (OE 9)
11 (OE 8, 10)
12 (O1: 2,11)
13 (()1: 12)

14 (O 1,13)
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I 13.

F DAOBOCOD ( A~B&A=C&B=D0O C~D)

A B, CD
A~B&A
A~ B
A=C
A~B&A
( A~B&
A~B&A
C~B
B=D
C~B&B
( C~B&
C~B&B
C~D

A~B&AS=

( A~B&A

OACOBOCOD ( A~ B & A

0

I 14.

F OAOBOCOD ( A ~ B &

A B C D

A

C

B &C

A

C

A

c&B=D

=CDO C~B)

coO C-~8B

DO C~D)

g Cc~D

& B

D O

C&B

C&B

C

A&DZ=B

C)

cC~D .

DO C~D) N

DO C~D)

1 (Prem
2 (Prem
3 (&€ 2)
(&E: 2)
5 (&: 3,4)
6 (OE: P9)
7 (()E 6)
8 (OE: 5,7)
9 (&€ 2)
10 (&: 8,9)
11 (OE: P11)
12 (()E 11)
13 (OE 10, 12)
14 (O1: 2,13)

15 (()1: 14)

16 (Ol 1, 15)

=BOJ C~D)

1 (Prem
2 (Prem
3 (&E: 2)
4 (DE: 111.10)

5 ((O)E 4



A=C
D=B
( D=1B
D=B 0
B=D
A=C&
A~B
A~B&
( A~B
A~B&
C~D
A~B&C
( A~B&

OAOBOCID ( A~B &C=A&D

[

I '15. The unions of disjoint,

O

C

D)

1]
O
Ro

& D

A &

D

t hensel ves correspond.

F OAOBOCOD ( A~ B &C~D& (A n ©
O(AOC ~(BOD )

A B C D

A~B&C~D&(ANC =¢& (B

A~B

MR(RFA&RI1B)

(RFA&RILB)

RF A&RIL1B

RF A

R1B

cC~D

0

B

DO C~D) ;

g Cc~>D ,

cC~D :

0 C~D) ,

D

D)

I 6

L7

I8

9

10

11

12

I 13

14

15

I 16

17

I 18

BOC~D)

19

i

11
N g

w

© o0 N

(OE 3,5)
(&E: 2)

(OE: 111.10)
(OE 8)
(OE 7,9)
(&: 6,10)
(&E: 2)
(&: 11,12)
(0E: P13)
(OE 14)
(OE 13,15)
(O1: 2,16)
(O1: 17)
(Ol: 1,18)

correspondi ng predicates

& (BnD =g

(Prem

(Prem
(& 2)

(BE: P1,3)
(LE 4)
(OE 5)
(&E: 6)
(&E: 6)
(&E: 2)



R(RFC&R1D) 1 10 (SE PL,09)

(SFC&S1D) 1 11 (CE 10)
SFC&SI1D 112 (OE 11)
SFC 113 (&E 12)
S1D 114 (&E 12)
RFA&STFC 115 (& 7,13)
(AnC =g 1 16 (&E: 2)
RFA&SFC&(ANC =g 117 (& : 15, 16)

(RFA&SFC&(An O

o0 (RuS) F(AOCQ )
1 18 (OE: C8.16)

RFA&SFC&(AnC =¢0 (RS F (ADC
|

119 (O)E 18)
(RuS) F (AOCQ 1 20 (OE 17,19)
R1B&S1D 121 (&: 8,14)
BnD=o 122 (& 2)

R1B&S1D&(Bn D 123 (& 21,22)

n
S

(R1IB&S1ID&(BnD =¢0 (Ru2S) 1(BOD))

1 24 (OB 9. 31)

RIB&SID&(BnD =¢0 (RuS) 1(BOD)
125 (()E 24)
(R2 S) 1 (B O D 1 26 (OE 23, 25)

(R2S) F(ADC &(RY S) 1(B0O D
127 (&: 20,26)

((RuS) F(ADOQ &(RuS) 1(BOD )

128 (()1: 27)
R(RF(ADOC &R1(BOD)) 129 (O: 28)
(AOC ~ (BOD) 1 30 (& : P1,29)
A~B&C~D&(ANnC =9&(BnD =g

0 (AOC ~ (B OD)
131 (O1: 2,30)

( A~-B&C~D&(AnNC =090&(BnD =9
O (AOC ~(BOD )



132 ()1 31)

OAOBOCOD ( A~B&C~D&(ANC =¢0&(BnD =0

0O (ADC ~(BOD )

1 33 (O0: 1,32)

0

I 16. P16 is a lemma for P17.

FOROA( AO(RD) &fR&1 RO A~ ((ROA))

R A N
ADO(RD) &fR&1R !
A O (RD !
f R |
fR&A O (RD N
(fR&AO(RD) O (ROA F A) |
fR&AO(RD) O (ROA F A N
(ROA F A |
1R |
(1 RO (ROA 1 ((ROA) N
1RO (ROA 1 ((ROAD N
(ROA 1 ((ROAD N
(ROA F A& (ROA 1 ((ROAD N

( (ROA FA&(ROA 1 ((ROADH )

R(RFA&RILI((ROAH) |
A~ ((ROAD |

ADO(RD) &fR&1T RO A~ ((ROA) 1

( ADO(RD & fR&1 RO A~ ((ROAH)

1

2

3

10

11

12

13

14

15

16

18

OROA ( AO(RD) & fR&1T RO A~ ((ROA))

19

(Prem
(Prem

(&E: 2)
(&E: 2)
(&: 3,4)
(OE: C8.15)
(OE 6)
(0E 5,7)
(&E: 2)
(OE: 9. 30)
(()E 10)
(OE 9,11)
(&: 8,12)
(O)1: 13)
(O: 14)
(%l : P1,15)
(O1: 2,16)
(O1: 17)

(Ol: 1,18)



I 17.

F OoAOBOC ( (AOB) ~C&(An B =¢

0O E((DOE =C&(DnE =9&A~D

&B~E))
A B, C

(AOB) ~C&(An B)

1]
S

! Unpack the prem se.

(A O B)

l

C

(A n B)

¢

R(RF (AOB) &R1C)
(RF(AOB) &R1C)
RF (AOB) &R1C
RF (A DO B)

(RD) =(AO0B) &fR

(RD) = (A D B
f R

R1C

(R'y =Cc&1R
(Rhy =C
1R

! Dwill equal ((ROA!) and E will equal

1 (Prem

2 (Prem

3 (&€ 2)

4 (&E: 2)

5 (E: P1,3)

6 ((E: 5)

7 (OE 6)

8 (&€ 7)

9 (%E C8.10, 8)
10 (&E: 9)

11 (&E: 9)

12 (& 7)

13 (BE (9. 19, 12)

14 (&E: 13)
15 (&E: 14)

((ROB)

! Toshow ( ((ROA!) O (rROBI!) ) =cC

((RB) =(AD0B O ( ((ROA OrROBN) ) =(R))
1 16 (OE C7.42)

(RB) =(AO0B O ((ROAN O (ROBI) ) =(R)

( (ROAH O rOBN ) =(R)

117 (OE 16)

,!1 18 (UE 10,17)

( (ROA O (rROB!) ) =(R) &(R) =cC

119 (& 14, 18)



( ( ((rROA OD@RrROBI!) ) =(R) &(R) =cC
0 ( (ROAN O(RrROB) ) =cC)

,!1 20 (OE 111.15)
( (rROA) O rOB!) ) =(R) &(R) =cC
0 ( ((ROA OD(RrOB) ) =cC

121 (OE 20)
( (ROAN) O ((RrROBI) ) =cC ! 22 (OE 19,21)
To show ( ((ROA!) n ((ROB!) ) =9
1R&(ANB) =9 ,1 23 (&l : 4,15)

(1 R&(A N B)

o0 ( (ROA) n((ROBI!) ) =9)

1 24 (OB ©9.17)

1R&(AnB =90 ( ((ROA!) n((ROBI) ) =9
125 (()E 24)

( (ROA n((ROB) ) =9
To show A~ ((ROAD
ADO(AOB 127

(RD) = (AOB) &ADO(AD B 128

(CE

(&l:

( (RO =(A0B) &AO(AOB O AO(RD)

129
(RD) =(A0B &A O (AOB O ADO(RD

130
A O (RD 131
AD(RD &fR 132
ADO(RD &fR&1TR 1 33

( ADO(RD & fR&1 RO A~ ((ROAH)

1 34
ADO(RD) &fR&1T RO A~ ((ROAV)
135
A~((RDA)|) ., 36
To show B~ ((ROB)!)
B O (AD B 137

(CE

1 26 (OE 23, 25)

12.12)

10, 27)

111.31)

(OE 29)

(OE 28, 30)

(&l:

(&l:

(CE

11, 31)

15, 32)

P16)

(OE 34)

(OE 33, 35)

(OE

112.13)



(AOB) ~C& (A
0 [DE ( (D O E)

(RD) = (AO0B) &B0O(AOB) ,! 38

( (R =(AO0OB) &BUO(AOB O BO(RD )

1 39
(RD) =(A0B &BO(AOB) O BO(RD
140
B O (RD 141
BO(RD) &fR 142
BO(RD) & fR&1TR ! 43

(BO(RD) & fR&1 RO B~ ((ROBV))

1 44
BO(RD) & fR&1 RO B~ ((ROB)
1 45
B~ ((ROB)!) | 46
Concl usi on
( (rROAN O (ROBIN) ) =cC
&( (ROAN n((ROB) ) =9
| 47
( (rROAN O (ROBIN) ) =cC
&( (ROAN n((ROB) ) =9
& A~ ((ROAD 1 48
( (rROAN O (ROBIN) ) =cC
&( (ROAN n((ROB) ) =9
& A~ ((ROA!) &B~ ((ROBI)
I 49
( ( ((ROAH OrROBN) ) =cC
&( ((ROA n((rROB) ) =9
&A~ ((ROA) &«B~ ((ROB))
, I 50

(E(( ((ROAI) OE) =ca&( ((ROA
&A~ ((ROA!) &B~E)
, 1 51

(& : 10, 37)
(OE: 111.31)
(()E 39)
(OE 38, 40)
(& : 11,41)
(& : 15, 42)
(CE: P16)
() E: 44)
(OE 43, 45)
(& : 22,26)
(& : 36,47)
(& : 46, 48)
(()1: 49)
nE) =g
(O: 50)

ME( (DOE =C&(DNE =¢g&A~D&B~E)

, I 52

B) =0

m >

(O

51)

C&(DNE =¢g&A~D&B-~E)



, 153 (OI: 52) i

( (AOB) ~C& (A
0 [DE ( (DO E

B) =09
C&(DnE =9&A~D&B-~E))
1 54 (()1: 53) i

m >

OADBOC ( (AOB) ~C&(An B = ¢
0 ME((DOE =C&(DnE =¢9g&A~D
&B~E))
| 55 (Ol: 1,54)

0

I P18 through P25 are on the sane thene. P18, 19, P21, and P22
establish that correspondence with an enpty predicate inplies
that oneself is enpty. P20 states the equival ence of
correspondence with an anpty predicate and being enpty. And P23
t hrough P25 assert that correspondence with a non-enpty predicate
i mpl i es non-enpti ness. i

| 18. i
FOA(A~@O A=9) i
A ,1'"'1 (Prem i
A~ @ , 12 (Pren i
R(RFA&RILQ) 1 3 (BE P1,2) i
(RFA&RILGQ) 4 (B 3) i
RFA&RILGQ 15 (OB 4) i
RF A 1 6 (& 5) i
(RD) =A&RTA ! 7 (%E C8.10,6) |
(RD) = A I 8 (&E: 7) i
R1 @ ! 9 (& 5) i
(R =9 &R1 ¢ ;! 10 (BE (9.19,9) |
(R) = ¢ 111 (& 10) i

( (R =90 RE ) ! 12 (OE ©6.30) |
(Ry =90 RE ® 113 (()E 12) i
RE o ! 14 (OE 11,13)
(REo 0 (RD) =9) ! 15 (OE C5.23)

RE o 0O (RD =9 ! 16 (()E 15) i
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N
i
>
Ro
pyj
N
Il

S

E
Il
>
Ro

3
Il

e0 A=9)

FOA( o~A DO A=9)

¢~AlOA-~©@

A~0o
(A~oe0 A=9)
A~ool A=0
A=o
o~Al A=0
(¢~A0 A=9)
OA (o~ A0 A=09)
O
I 20.
FOA(A~¢@ < A=9)

A

(A=olU A~9)

17 (OE 14, 16)
18 (& : 8,17)
19 (DE 111.19)
20 (()E 19)
21 (OE: 18, 20)
22 (O1: 2,21)
23 (()I: 22)

24 (0O 1,23)

1 (Prem

2 (Prem

3 (OE: P4)

4 (OE 3)

5 (OE 2,4)
6 (DE: P18)
7 (()E 6)

8 (OE: 5,7)
9 (O1: 2,8)
10 (()1: 9)

11 (Ol 1, 10)

1 (Prem

2 (OE: P2)



A=g0d A~ g 3 (0OE 2)

(A~o0O A=9) ! 4 (OE: P18)
A~ A=g U5 (0OE 4)
A~@ = A=9 16 (=1: 3,5)

(A~0 - A=9) 7 (01 6)

OA(A~@ = A=9) 1 8 (Ol: 1,7)

O

I 21.
FOAODB( A~B&A=¢@0 B=g)

A B 11 (Prem
A~B&A=g¢g I 2 (Prem
(A~-B&A=¢0 ¢9~B) 1 3 (OE: P9)
A~B&A=o¢o0 ¢o~B 14 (OE 3)
®~B 1 5 (0OE 2,4)
(~B O B=gog) , 1 6 (OE P19)
©o~BOB=g 7 (()E 6)
B=g¢ ! 8 (OE 5,7)

A~B&A=o¢ol0 B=o 09 (0O1: 2,8)

( A~B&A=¢p0 B=g9) 1010 (O1: 9

OAOB ( A~B&A=¢0 B=g) I 11 (O: 1, 10)
O

I 22.

FOAODB( A~B&B=¢eO A=9)

A B 11 (Prem
A~B&B=g 12 (Prem
(A~B&B=¢gO A~09) ! 3 (OE P11)
A~B&B=ol A~0¢ 14 ((O)E 3)

A~ 15 (OE 2, 4)



(A~@0 A=¢) ,! 6 (OE P18)
A~ A=g9o 17 ((O)E 6)
A= o ! 8 (OE 5,7)

A~B&B=o¢ol0 A=g 19 (d1: 2,8)

(A~B&B=¢0O A=9) 110 (O)1: 9)

OAOB ( A~B&B=¢g0 A=9) I 11 (O1: 1,10)
O

I 23.

FOAB( A~B&-A=¢@0 -B=g¢g)

A B 11 (Prem
A~B&-A=9 2 (Prem
A~ B 1 3 (& 2)

- A= 0o 14 (& 2)
B=o , ' 5 (Prem
A~B&B=g 1 6 (&: 3,5)
(A~B&B=¢0O A=¢) 17 (OE P22)
A~B&B=opld A=9 18 (O)E 7)
A= o ,' 9 (OE 6,8)
F , 110 (FI1: 4,9)

B=oO &F 1 11 (O1: 5,10)

- B=g¢ 112 (A1 11)

A~B&-A=0pl -B=o 113 (O1: 2,12)

( A~-B&-A=¢op0 -B=g9g) 014 ((O)1: 13)

OAB ( A~B&-A=¢0 -B=g9) I 15 (O1: 1, 14)
O

I 24.

FOAB( A~B&-B=¢0O -A=g¢)

A B , 11 (Pren



A~B&-B=og , 12 (Prem
A~ B 1 3 (& 2)
- B=g I 4 (& 2)
(A~BOB-~A) , 1 5 (OE P4)
A~B0O B-~A 1 6 (()E 5)
B~ A 1 7 (OE 3,6)
B~A&-B=g ' 8 (OE 4,7)
(B~A&-B=oel ~A=9) , 19 (0OE: P23)
B~A&-B=ol -A=0 110 (OE 9
- A=g ! 11 (OE 8,10)
A~B&-B=¢0 ~A=¢ 112 (01 2,11)
( A~B&-B=o¢o0 -~-A=09) 113 ((O)1: 12)
OADB( A~B&-B=¢gld -A=¢q) | 14 (OI: 1,13)
0
I 25.

FOAOB ( A~B &Ik Alx] O X Bx] )

A B 11 (Prem
A~ B & X AX] 1 2 (Prem
A~ B 1 3 (& 2)
X AlX] 14 (8&E 2)
(X AAx] O ~A=0) 1 5 (OE 115.7)
X Ailx] O -A=g 1 6 (OE 5)
- A=g 1 7 (OE 4,6)
A~B&-A=g 18 (&: 3,7)
( A~B&-A=0¢o0 -B=g9g) , 19 (OB P23)
A~B&-A=0¢l0 ~-B=g 110 (OE 9

~B=g 1 11 (OE 8, 10)



(-B=o¢0 I Bx])
- B= @0 [X B[X]
(X B[X]
A~ B & [k Ax] O X B[X]
( A~B& I Ax] O X BXx] )
DAOB (A ~ B & X Alx] O X B[x])
O

| 26. Singleton predicates correspond with
F Oadb (a*) ~ (b*)
a, b
(a = b) F (a%)
(a = b) 1 (b*)
(a=b) F(a®) & (a=h) 1 (b*)
( (a=b) F(a®) &(a=b) 1(b%) )
MR(RF (a®) &R1 (b))
(a*) ~ (b*)
Dadb (a*) ~ (b*)
O

, 114

, 115

each

1 4

(631

(OE: 115.16)
(OE 12)

(0E 11, 13)
(O1: 2,14)

(()1: 15)

(Ol: 1, 16)

ot her.

(Prem
(CE: Cl2.22)

(OE: Cl2.26)
(&: 2,3)
(O1: 4
(d: 5)

(%l : P1,6)

(o 1,7)

I P27 and P28 assert that correspondence with a singleton

predi cate inplies oneself is singleton.

1 27.
F OAOb ( (b*) ~A DO a A=(a") )
A b
(b*) ~ A
R( RF (b') &R1A)
( RF (b') &R1A)
RF (b*) & R1 A

RF (b*)

14

, ' 5

, 1 6

(Prem
(Prem

(%E P1,2)
(CE 3)

(OE 4)

(&E: 5)



(RF (b°) O b RE (b =b))
RF (b*) O b RE (b = b)

b RE (b = b)

RE (b = a)

R1A

R1A&RE (b= a)

(RIA&RE (b=a) O (b=a) 1A)

R1IA&RE(b=a) O (b=a) 1A
(b=a) 1A

((b=a)l)y =A&1 (b= a)
((b=a)l) =A

((b=a)l) =(a)

(b=a)l)y =A& ((b=a)l) =(a)

( ((b=a)l)y =A& ((b=a)l) =(a") D
!

((b=a)l)y =A&((b=a)l)

A= (a%)
(A A = (a°)

(b*) ~A O A A=(a")

( (b)) ~AD B A=(a"))
OAOb ( (b*) ~ADO [a A=(a%) )
O
1 28.

F OAOb ( A~ (b*) O A A= (a") )

A b

A ~ (b*)

(a®) O A
!

7 (OE Cl2.23)

8 (()E

7)

9 (UE 6, 8)

10 ([E
11 (&E

12 (&

13 (OE:
14 (O E

15 (OE

9)
5)

10, 11)

9. 27)
13)

12. 14)

16 (BE 9. 19, 15)

17 (&E:
18 (UE:
19 (&

A= (a%)
20 (DE:

= (a")
21 (O E

22 (OE
23 (O:
24 (O1I:
25 (()1:

26 (0OI:

1 (Pren

2 (Prem

16)
C12. 19)
17, 18)

)
111.19)

20)
19, 21)
22)
2, 23)
24)

1, 25)



OAOb ( A~ (b*) O [a A= (a%) )

0

F OAOBOaOb ( A~ B & - Ala] & - B[Db]

( A~ (b*) O (b*) ~A)
A~ (b") O (b)) ~A
(b*) ~ A
((b°) ~ADO B A=(a"))
(b*) ~ADO A A=(a%)

(A A= (a%)
A~ (b') O &A= (a)

(A~ (b*) O [ A=(a"))

29.

0 (A0 ((a%)) ~(B0O(b*)) )

A B ab
A~B&- Ala] & -~ B[Db]
A~B
- Al a]
- B[ b]

(a*) ~ (b*)

A~B&(a") ~ (b%)

( -~ Aa O (An (a%))
nAlal O (An(a%)) =0

(An(a%)) =9

A~B&(a') ~(b*) & (A n (a))

( = Bby O (Bn (b))

- Bfby O (B n (b*)) = ¢

(Bn (b)) =09

A~B&(a') ~ (b)) & (A n (a))

?)

?)

3 (OE P4)
4 (OE 3)
5 (OE 2, 4)
6 (OE P27)
7 (OE 6)
8 (OE 5,7)
9 (OI: 2,8)
10 (()1: 9)

11 (O1: 1, 10)

1 (Prem

2 (Prem

3 (& 2)

4 (&E: 2)

5 (&E: 2)

6 (OE P26)

7 (&: 3,6)

8 (OE 118.40)
9 (OE 8)

10 (OE 4,9)

111 (& 7, 10)

12 (OE 118. 40)
13 (OE 12)

14 (OE 5, 13)

@& (Bn (b*)) =0



, 115 (&: 11, 14) [

(A~B&(a") ~(b*) &(An (a%)) =0 &(Bn (b*)) =¢
O (A0 (a%)) ~(BDO(b*)) )
,! 16 (UE: P15) i

A~B&(a) ~(b*) &(An (a%)) =& (Bn (b*)) =0
0 (AD((a%)) ~ (B O (b))

117 (OE 16) i
(ADO (a%)) ~ (B O (b)) ! 18 (OE 15,17)

A~B&- Aa &-Bbl O (AD(a%)) ~(BO (b%))
119 (O1: 2,18)

(A~B&- Aal &-Bb O (AI(a")) ~(BU(b*)) )
120 (()I1: 19) i

OADOBOalb ( A~ B & - Ala] & - Bb] O (AD (a%)) ~ (B O (b*))
I 21 (O: 1,20)

I
I 30. i

F OADa0b ( - Ala] & = Alb] O (A DO (a°)) ~ (A DO (b%)) ) i

A a, b 11 (Prem i
- Ala] & = AlDb] 12 (Prem i
A=A ! 3 (DE: P3) i
A~A&- Aal &- Ab L4 (& 2,3) i

(A~A&-Aa &- Ab O (AD(a")) ~(AD(b*)) )

1 5 (OE P29) i
A~A&-Aal &-Ab O (AD(a%)) ~ (ADO (b%))

16 (()E 5) i
(A D (a)) ~ (A DO (b%)) 1 7 (OE 4,6) i

- Ala] & - Alb] O (AO (a*)) ~ (A DO (b*))

18 (0O1: 2,7) i
( -~ Aal &- Abl O (AO((a%)) ~(AD(b*)))
L9 (01 8) i
OAOalb ( - Aja] & = Alb] O (A O (a*)) ~ (A O (b%)) )
1 10 (O1: 1,9) i



I 31. i
F OAOBOaOb ( (AN (a°)) ~ (B\ (b*)) & Ala] & Blb] O A~ B) j
A B, a,b 101 (Prem i

(A\ (a*)) ~(B\ (b*)) & Ala] & B[b] ,! 2 (Prem i

(A\ (a%)) ~ (B\ (b*)) I 3 (& 2) i
Al a] 4 (& 2) i
B[ b] ' 5 (& 2) i
- (A\ (a*))[a] , 1 6 (OE 118.47) i
(A\ (a%)) ~(B\ (b%)) &~ (A (a')’)![a]7 (@ 36 i
- (B\ (b*))[bh] , ! 8 (OE CAI18.47)

(AN (a%)) ~(B\ (b*)) &~ (A\ (a%))[a] & - (B\ (b*))[b]
19 (& 7,8) i

( (AN (a%)) ~(B\ (b%)) &~ (A (a%))lal
& = (B\ (b*))[h]

O C (AN (a%)) O(a*) ) ~( (B (b%)) O(b*) ) )
,1 10 (OE P29) i

(AN (a%)) ~(B\ (b)) &- (A (a%))[a] &~ (B\ (b%))[b]
O C (AN (a%)) O(a*) ) ~((B\ (b*)) O (b*) )
111 (()E 10) i

( (AN (a%)) O(a*) ) ~( (B\ (b*)) O (b*) )
112 (OE 9,11) i

( Aag O ( (AN (a*)) O (a*) ) =A),! 13 (LE 118.56) |
Ala] O ( (A (a%)) O (a%) ) =A 114 (OE 13) i
( (AN (a*)) O (a*) ) =A , 1 15 (OE 4, 14) i
( (AV (a%)) d(a®) ) ~(C (B\ (b*)) O (b*) )
&( (AN (a%)) O(a") ) =A

116 (&: 12,15) i

( Btby 0 ( (B\ (b*)) O (b*) )

B),! 17 (UE 118.56) |
Bib] O ( (B\ (b*)) O (b*) ) =B 118 (OE 17) i

( (B\ (b*)) O(b*) ) =B )1 19 (OE 5,18) i

l

( (AN (&%) O (a*) ) ~( (B (b*)) O (b*) )



& ( (AN (a%)) O (a*) )
& ( (B \ (b*)) O (b*) )

( ( (AN (a%)) O (a%) ) ~
& ( (AN (a%)) O (a%) )
& ( (B \ (b*)) O (b*) )
0 A~B)

( (AN (&%) O (a%) ) ~(
& ( (AN (a%)) O (a%) )
& ( (B\ (b*)) O (b*) )
J A~ B

A~B

,1 20 (&: 16,19)

( (B\ (b%)) O (b*) )
= A
=B
, 121 (OE P13)

(B\ (b%)) O (b%) )
A
B

122 (OE 21)

,!1 23 (OE 20, 22)

(A\ (a)) ~ (B\ (b*)) & Ala] & Bb] O A~ B

124 (O1: 2,23)

( (A\ (a%)) ~(B\ (b*)) & Ala] & Bb] O A~B)

125 ()1 24)

OAOBOaOb ( (A \ (a*)) ~ (B\ (b*)) & Ala] & Bjb] O A~ B)

0

32.

| 26 (0O1: 1,25)

F DADaOb ( Ala] & Alb] O (A\ (a°)) ~ (A\ (b*)) )

A a,b 11 (Prem
Ala] & Alb] 1 2 (Prem
(a=b0O-a=hb) 1 3 (OE 13.4)
a=bO-a=hb 4 (O)E 3)
Case 1 : a=b

a=b 1 5 (Prem

(A\ (a%)) ~ (A\ (a%)) 1 6 (OE P3)

(AN (a%)) ~ (AN (b%)) I 7 (=E 5,6)
a=b0O (A\ (a%)) ~ (A\ (b%)) 1 8 (01: 5,7)

Case 2 : - a=»>b

VW will use P30 to prove that:



( (AN ((a*) O (b%))) O (b*) )
~ ( (AV ((a%) O (b%))) O (a*) )

But the first termis equivalent to (A\ (a*)) and the second to
(A\ (b*%)).

In order to use P30, both
- (A\ ((a*) O (b*)))(br and

- (AN ((a%) O (b%)))ral
need to be established. i

- a=obt , 19 (Prem i

((a®) O (b*))[b] 1 10 (OE: 118.32)

( ((a%) O (b*))rbl O =~ (AN ((a%) O (b*)))[b] )
11 (OB 117.8)

((a*) O (b*))rbr O -~ (AN ((a%) O (b%)))[h]

112 (OB 11) i
- (A\ ((a*) O (b*)))[Db] 1 13 (OE 10,12) i
((a®) O (b*))[a] 1 14 (OE: 118.33)

( ((a*) O (b*))ral O = (A\ ((a*) O (b*)))ra]l )
115 (OB 117.8)

((a*) O (b*))far O = (AN ((a%) O (b*)))[a]
116 (()E 15) i

- (A\ ((a') O (b*)))[a] 117 (OE 14,16)

= (AN ((a%) O (b*)))(b] &= (AN ((a%) O (b%)))Ilal
118 (& 13,17) i

( =~ (AN ((a%) O (b%)))[b] &~ (AN ((a%) O (b%)))(a
0 C (AN ((a%) 0O (b*))) O (b*) )

~( (AN ((a%) O (b%))) D (a*) ) )
1 19 (OE P30) i

- (AN ((a%) O (b%)))[b] &~ (AN ((a%) O (b%)))[a]
0 C (AV ((a%) O (b*))) O (b))

~( (AN ((a%) O (b%))) O (a*) )
120 ()E 19) i

( (A\ ((a%) O (b%))) O (b%))
~( (A\ ((a*) O (b%))) O (a*) )
1 21 (OE 18,20)

Al a] 122 (& 2) i



~a=b & Aa 123 (& 9,22)

(~—a=Db & Aa]
O C (AN ((a%) O (b%))) O (b%) ) = (AN (a%)) )

1 24 (OE 118.64)

b & Ala]

(AN ((a%) O (b%))) O(b*) ) =(A\ (a%))
125 (()E 24)

- a
O (
( (AN ((a%) O (b%))) O (b)) = (AN (a%))

1 26 (OE 23, 25)

( (A\ ((a%) O (b*))) O (b%) )
~ ( (AN ((a%) O (k%)) O (a%) )
& ( (AN ((a%) O (b%))) O (b*) )

(A (a%))
127 (& 21, 26)

Al b] 1 28 (&E: 2)
~a=b & Abj 1 29 (&: 9,28)

(-~a=b &Ab
O C (AN ((a®) 0O (b%))) O(a*) ) =(A\ (b*)) )
1 30 (OE: 118.65)

a=>b & ADbj]

( (AN ((a%) O (b%))) O (a*) ) = (AN (b%))
131 (O)E 30)

J

O

~

(AV ((a%) O (b%))) O (a*) ) = (AN (b))
, 132 (OE 29, 31)

(AN ((a%) O (b%))) O (b%)

( )

~ ( (AN ((a%) T (b*))) O (a%) )

& ( (AN ((a%) O (b%))) O (b*) ) = (AN (&%)
& ( (AN ((a%) O (b%))) O (a*) ) = (AN (b%))

133 (&: 27,32

( C (AN ((a%) 0 (b*))) 0 (b*) )
~ ( (AN ((a%) 0 (b%))) O (a%) )
& ( (AN ((a%) O (b%))) O (b*) ) = (A (a%))
& ( (A\ ((a%) O (b*))) O(a*) ) = (A (b%))
O (AN (&%) ~ (AN (b%)) )

! 34 (DE: P13)
( (AN ((a®) O (b*))) O (b%) )
~ ( (AN ((a%) O (b%))) O (a%) )
& ( (AN ((a%) O (b%))) O (b*) ) = (A (a%))
& ( (AN ((a%) O (b*))) O(a") ) = (A (b%))



O (AN (&%) ~ (AN (b%))

135 ()E 34)
(A\ (a%)) ~ (A\ (b*)) ! 36 (OE 33, 35)
~a=b0O (A\ (a)) ~ (A\ (b%)) ! 37 (OI: 9,36)
(A\ (a%)) ~ (A\ (b)) 1 38 (CE: 4,8,37)
Ala] & Alb] O (A\ (a®)) ~ (A\ (b%)) ,! 39 (OI: 2,38)
( Ala] & Albl O (A (a%)) ~ (AN (b'))’!) 0 (01 39)

OADalb ( Ala] & Alb] O (A\ (a°)) ~ (A\ (b*)) )
I 41 (O1: 1, 40)

O
I 33. Lemma for the next proposition.

F OAOBOa ( A ~ B & Al a]
O b ( Blbl & (AN (a%)) ~ (B\ (b%)) ) )

A B, a 11 (Prem
A~ B & Aaj 12 (Prem
A~B 13 (& 2)
Al a] 14 (8 2)
X AlX] 15 (0O: 4)
A~ B & X AX] ! 6 (&: 3,5)
(A~B& AX O x Bx ) 1 7 (OE: P25)
A~B&DAX O x BX] 18 (()E 7)
X B[X] ! 9 (OE 6,8)
B[ b] 110 ([E: 9)
Ala] & B[b] 111 (& 4,10)
( Ala] & Albl O (A (a%)) ~ (A (b%)) )

1 12 (OE: P32)

Ala] & Alb) O (A (a%)) ~ (AN (b'))’! 15 (OE 12
(A\ (a%)) ~ (A\ (b*)) ! 14 (OE 11,13)

Bib] & (A\ (a*)) ~ (B\ (b*)) 115 (&: 10, 14)



( Blby & (A\ (a%)) ~ (B\ (b*)) ) 016 (()1: 15)
b ( Bib] & (A\ (a*)) ~ (B\ (b*)) ) ,! 17 (O: 16)

A~B&Aa O [b( Bb &(A\ (a%)) ~(B\ (b%)) )
118 (O1: 2,17)

( A~B&Aa O b ( Bbl &(A\ (a%)) ~(B\ (b*)) ) )
119 (()1: 18)

OAOBOa ( A ~ B & Aa]
O b ( Bib] & (A\ (a%)) ~(B\ (b%)) ) )
1 20 (O01: 1,19)

I
I 34.

F OAOBOaOb ( A~ B & Ala] & Blb] O (A\ (a°)) ~ (B\ (b%)) )i

A B,a,b , 11 (Pren
A~ B & Ala] & B[Db] , 12 (Pren
A~ B & A aj 1 3 (& 2)
B b] 14 (& 2)

( A~B&Aa
O b ( Bibl & (A\ (a%)) ~ (B\ (b*)) ) )
1 5 (OE: P33)

A~B&Aa O b ( Bb &(A\ (a%)) ~(B\ (b%)) )
' 6 (O)E 5)

b ( Bb] & (A\ (a*)) ~ (B\ (b*)) ) ,! 7 (OE 3,6)

( Blcl & (AN (a%)) ~(B\ (c*)) ) L8 (U 7)
Bic] & (A\ (a%)) ~ (B\ (c*)) 9 (OE 8)
Bl c] 110 (&E 9)
(A\ (a%)) ~ (B\ (c*)) 111 (&E 9)
Blb] & B[c] 112 (& 4,10)

( Blbl & Bicy O (B\ (b*)) ~(B\ (c*)) )
1 13 (OE P32)

Bib] & Bic] O (B\ (b*)) ~ (B\ (c*))
114 (OE 13)

(B\ (b*)) ~ (B\ (c*)) 115 (OE 12, 14)



(A\ (a%)) ~(B\ (c*)) & (B\ (b*)) ~|(|i6\(((§|0.')i1 15)

( (AN (a%)) ~(B\ (c*)) &(B\ (b)) ~(B\ (c*))
O (AN (a%)) ~ (B\ (b*)) )
117 (OE: P7)

(A\ (a%)) ~(B\ (c*)) &(B\ (b*)) ~(B\ (c*))
O (AN (a%)) ~(B\ (b%))

118 (OE 17)
(A\ (a%)) ~ (B\ (b*)) 1 19 (OE 16, 18)

A~B&Aal &Bb O (A\ (a*)) ~ (B\ (b*))
120 (O1: 2,19)

( A~B&Aa &Bb O(CA\N (a%)) ~(B\ (b%)) )
121 ()1 20)

OAOBUOallb ( A~ B & Ala] & Blb] O (A\ (a*)) ~ (B\ (b*)) )
22 (0O: 1,21)

I
I 35.

F 0AOBOatb ( (A O (a®)) ~ (B O (b*)) & = Ala] & - B[b]

0A~B)

A B 11 (Prem

(ADO(a%)) ~(BO(b*)) &~ Ala] & - B[b]
12 (Prem

(A O (a%)) ~ (B O (b)) 1 3 (& 2)
(A D (a%))ral ! 4 (OE: 118.32)
(ADO (a%)) ~(BO(b%)) &(AD (a'))[’?l 5 (@ 3
(B O (b*))[b] ! 6 (OE: 118.32)

(AO (a%)) ~(BO(b%)) &(AD (a*))[a]l & (B O (b*))[b]
1 7 (&: 5,6) i

( (ADO(a%)) ~ (B O(b*))
& (A0 (a%))[ral & (B O (b*))[h]

O (AD((a%)) \ (a%) ) ~((BDO(b%)) \ (b*)))
1 8 (OE: P34)

(A0 (a%)) ~(BO(b*)) &(AD(a*))ral & (B O (b*))[h]



O ((AD(a%)) \ (a*) ) ~((BO (b')?
( (AO(a%)) \ (a%) ) ~( (BDO(b%)) \ (b*) )
)1 10 (OE 7,9)

- Ala] 111 (&E 2)

(~Aa 0OA=((AD(a%))\ (a%) ) )
1 12 (OE 118.59)

~Aal OA=( (AO(a)) \ (a*) ) ,! 13 (OE 12)
A=( (ADO(a%)) \ (a%) ) 1 14 (OE 11,13)
( (AD(a%)) \ (a%) ) ~( (B DO(b*)) \ (b))

wAsCADE HEn ) I 15 (& : 10, 14)

- B[b] 116 (& 2)

( -~ Bbp O B=((BO(bY))\ (b)) )
,! 17 (OE: 118.59)

-~ Bbl O B=( (BO (b)) \ (b)) ,! 18 (O)E 17)

B=( (BO (b)) \ (b)) 1 19 (OE 16, 18)

( (AD(a%)) \ (a%) ) ~( (BO(b*)) \ (b*) )
&A=( (AT (a%)) \ (a%) )

&B=( (BDO(b%)) \ (b)) | 20 (&: 15, 19)

( C(ADO(a%)) \ (a") ) ~(C (B O(b*)) \ (b))
&A=( (ADO(a%)) \ (a%) )
&B=((BO(b%))\ (b%))

0 A~B)
1 21 (OE P14)

( (ADO(a%)) \ (a%) ) ~( (BO(b*)) \ (b*) )
&A=( (AT (a%)) \ (a%) )
&B=( (BO(b*)) \ (b*))
0 A-~B
122 (OE 21)

A~ B 1 23 (OE 20, 22)

(AO (a")) ~ (B O (b*)) & - Ala] & - Bb] O A~ B

(

124 (O1: 2,23)

(AD (a®)) ~(BO (b)) &~ Ala] &~ Bb] 0 A~B)



125 ()1 24) i

DADBOatb ( (A O (a°)) ~ (B O (b*)) & -~ Ala] & -~ Blb) O A~ B)
1 26 (O: 1,25)

0
I 36. i

F OPOQOROSOalb
( Ral & ROP &Sb &S0OQ

& (P\ (R\ (a%))) ~(QV (S\ (b%)))
O (PVR ~ (Q\ 9 ) i

P,QR S,a, b , 11 (Prem i
Ra] & RO P &S[b &S 0Q

& (P\V (R\ (a%))) ~ (Q\ (S (b')))’! > (Prem i
Rl a] 3 (& 2) i
ROP L4 (&E 2) i
S[b] 1 5 (& 2) i
SO0 16 (& 2) i
(P (RV (a%))) ~(Q\V (S\ (b%))) ! 7 (& 2) i
Ra &R OP 18 (&: 3,4) i

( Ra] & ROP
O ((PV R O(a%)) =(P\ (R\ (a%))) )
1 9 (OE: 118.66) i

Ra &ROP
O ((PV R O(a%)) =(P\ (R (61')))I

10 (OE 9) i
((P\ R O (a*)) =(P\ (R\ (a%))) ,! 11 (OE 8,10 i
S[b] & SOQ 112 (&: 5,6) i

( Sib] & SO Q

O ((Q\N S O (b*)) =(Q\ (S\ (b*))) )
1 13 (OE: 118.66) i

S[b] & SO Q

O ((QV § O (b*)) =(Q\ (S\ (b%)))
114 (()E 13) i

((Q\ S) O (b*)) = (Q\ (S\ (b*))) ,! 15 (OE 12,14) |



(P\ (R\ (a%))) ~(Q\ (S\ (b*)))
& ((P\V R O (a%)) =(P\ (R\ (a%)))
116 (&l 7, 11)

(PV (RY (a%))) ~(Q\ (S\ (b*)))
& ((P\V R O (a%)) =(P\ (R\ (a%)))

& ((Q\ 5 O (b*)) =(Q\ (S\ (b*)))
117 (& 15, 16)

( (PV (RY (a%))) ~(Q\ (S\ (b*)))
& ((P\V R O (a*)) =(P\ (R\ (a%)))
& ((Q\V S O (b*)) = (Q\ (S\ (b%)))
O PV R O(a%)) ~((Q\V § O (b)) )

! 18 (LE: P14)
(PV (RY (a%))) ~(Q\ (S\ (b%)))
& ((P\ R O (a%)) =(P\ (R\ (a%)))
& ((Q\ S O (b*)) =(Q\ (S\ (b%)))
O ((P\V R O(a%)) ~ ((Q\ 5 O (b*))

119 (()E 18)

((P\ R O(a*)) ~((Q\ S) O (b*)) ,! 20 (OE 17,19)
( Ra] O - (P\ Ra] ) 121 (OB 117.8)
Ral O - (P\ RIa] 122 (OE 21)
- (P\ RIa] ! 23 (OE 3,22
( Sta] O =~ (Q\ S)[b] ) 1 24 (CE 117.8)
Sta] O = (Q\ S)[b] 125 ((VE 24)
= (Q\ §)[h] ,! 26 (OE 5, 25)

((PV R O(a%)) ~((Q\V S O (b*)) &-(P\ RIa]
127 (& 20, 23)

((P\V R O (a*)) ~((Q\V S 0O (b*)) &~ (P\ RIa]
& =(Q\ §[b]
128 (&: 26,27)

( ((PV R O(a%)) ~((Q\V S O (b*)) &~ (P\ RIa]
&= (Q\ 9)[h]
O(P\ R ~(Q\ 9 )
1 29 (OE P35)

((P\ R 0O(a*)) ~((Q\V § O (b)) &~ (P\ RIa]
& - (Q\ 9[b]
0 (P\ R ~(Q\ 9

130 (OE 29)



(P\ R ~ (Q\ 9 )1 31 (OE 28, 30)

Ra] & ROP&S[b] &S 0Q
& (P\ (R\ (a%))) ~(Q\ (S\ (b*)))
0 (P\ R ~(Q\ S

132 (O1: 2,31)

( Ral & RO P & S[b] &S O0Q
& (P\V (R\ (a%))) ~ (Q\V (S\ (b%)))
0 (P\ R ~(Q\ S) )
133 (O1: 32

OPOQURISOalb
( Ra] &ROP & Sb] &S 0Q
& (P\ (R\ (a%))) ~(Q\ (S\ (b*)))
O (P\R ~ (Q\ 9 )
| 34 (O0: 1,33)



