I CHAPTER 1

ADDI Tl ON;j
I This chapter provides the basis for the | aws of addition proved
inthe next. P7 is of special inportance, in that it defines an
addition term i

I 1. P1 contains the only appeal to the Add axiom Subsequent
propositions rely on PLl. i

F OnOniOkOADB ( @n] & o{m & k] & N[n, A & T.[m B
& (An B =9
O (On,mk] = [k, (A O B)]) ) i

n, mk, A B 11 (Prem i

wn & wom & okl & Nin, Al & N.imB] & (An B) =0
, 12 (Prem i

wn & oM & k] & N[n, Al & N.imB] ,! 3 (& 2) i

(AnB) =g 14 (8 2) i
( (AnB) =0 ~ X(AX] &Bx]) ) ,! 5 (0E 115.25) |
(An B =0 - X(AX] & B[x]) 16 (OE 5) i
~ X(AX] & B[X]) 1 7 (OE 4,6) i

wnl & onm & okl & NLin, Al & T[mMBl & ~ X(AX] & B{x])
18 (&: 3,7) i

(wn &wnm & okl & NN, Al & U[MmB] & - IX(A[X] & B{X])
O (Oin,mkl = Rrk, {x : Ax] OB[x]}]) )
, 19 (LE: Add) i

Wwn & wnm & okl & N[n, A & N[MB] & - X(AX] & B[x])
O (Orn,mkl = Tk, {x : Ax] OB[X]}])

110 (OE 9) i
(On,mk] = 9.[k,{x : Ax] OB[x1}1) ,! 11 (OE 8, 10) i
Orn,mkl < Tk, {x : Ax] OB[x]}] 112 ((OE 11) i

I There is an appeal to Exch, since the definition of un| on in
112.1 uses the variable "a" rather than the variable "x". i

Orn,mk] = T[k,{a : Ala] O B[a]}] , 1 13 (Exch: 12) i
Orn, m k] , 1 14 (Prem i
O/n,mk] O TN[k,{a : Ala] OBa}] ,! 15 (=<E 13) i

Nik,{a : Ala] O Bla]}] ,! 16 (OE 14,15)



Nk, (A O B)] 117 (DI: 112.1,16)
i

Orn,mk] O TNk, (A O B)] 118 (O1: 14,17)
TNk, (A O B)] , 119 (Prem i
Nik,{a : Ala] O Bla]}] , 120 (DE 112.1,19)

:
Tk, {x : AIX] OBx]}] O On,mk] ,! 21 (=E 13) i
arn, m K] 122 (OE 20,21) |

Tk, (A O B)] O O/n, mk] , 123 (O1: 19,22)

Orn,mk] < [k, (A O B)] 124 (=1: 18,23)

(din,mk] < T[k, (A0 B)]) 1025 (()1: 24) i

wn & wm & okl & N[n, A & N[iMmB] & (An B) =9
O (O, mkl = Tk, (A O B)])
126 (O1: 2,25)

(wn &M & okl & N[N, A & N.[mB] & (An B) =9
O (On,mkl = TNk, (A D B)I1) )
127 (O1: 26) i

OnOmJKOAOB ( w[n] & oM & wk] & T[n, Al & T.[m B]
&(AnB =9
O (O/n,mk] < T[k,(AOB]) )
128 (0OI: 1,27) i
0
2. i

F OnOniOkOADB ( win] & o{m & wik] & N[n, A & T.[m B
& (An B) =0¢ & 0O/n, mKk]
O N[k, (A O B)] ) i

n, mk, A B 11 (Prem i

wn & oM & k] & N[N, A & NL[imB] & (A n B) =9
& O[n, mk]
12 (Prem i

Wn &ofn & k] & N[n, Al & A[MB & (An B) =0
13 (& 2) i

arn, m k] 14 (& 2) i



(wn &awm &wkl & NAin, Al & [MB] & (An B) =9
O (Oin,mk] < N[k, (A O B)]) )
1 5 (OE P1)

wn & oM & k] & N[N, Al & N.imB & (A n B =90
O (Orn,mk] = N[k, (A O B)])

16 (OE 5)
(O(n,mk] < Tk, (A O B)]) 1 7 (OE 2,6)
Orn, mky < [k, (A O B)] 8 (OE 7)
Orn, mk] O 9k, (A O B)] 1 9 (-E 8)
Tk, (A O B)] 1 10 (OE 4,9)

wn & oM & k] & N[N, Al & . im B & (A n B) = ¢
& 0O[n, m k]
O ik, (A O B)]
011 (O1: 2,10)

(N & on & k] & N[n, Al & N.imB] & (An B) =9
& 0O[n, mk]

O ik, (A O B ) 12 ((O)1: 11)

OnOniOkOAOB ( w(n] & «(m & ofk] & [n, Al & N.imB] & (A n B)
& 0Orn, m k]
O Nk, (A O B)] )
I 13 (O: 1,12)

0
I 3.

F OnOnDKOAOB ( w(n] & oM & k] & T[n, Al & T.[m B
& (An B =0¢&NKk,(AOB)]
O din, mKk] )

n,mk,A B , 11 (Pren

wn & wm & k] & NU[n, A & N[mB & (A n B) =0
& N[k, (A O B)]
, 12 (Pren

wn & M & k] & N[n,Al & .im B & (A n B) =
13 (& 2)

Nk, (A O B)] 14 (&E 2)

( Wn &wm & k] & N[n, Al & N.imB] & (A n B)

1]l
S



O (Oin,mk] < N[k, (A O B)]) )
1 5 (OE P1)

wn & oM & k] & N[N, Al & N.imB & (A n B =90
O (Orn,mk] = N[k, (A O B)])

! 6 (()E 5)
(Orn, mk] < [k, (A O B)]) 1 7 (OE 2,6)
On,mkl < N[k, (A O B)] 8 (OE 7)
Nk, (A O B)] O On, mk] 1 9 (=E 8)
Orn, m k] 110 (OE 4,9)

wn & wn & k] & N[n,Al & N.imB] & (A n B) = ¢
& [k, (A O B)]
O O[n, mKk]
011 (O1: 2,10)

(wn & wnm & okl & N[N, A & .[(mB] & (An B) =9
& N[k, (A T B)]

O O/n, mk
[n, mKk] ) 112 (O 11)

OnOniOkOAOB ( w(n] & oM & ofk] & T[n, Al & N.imB] & (A n B)
& N[k, (A O B)]
O dn,mKk] )
13 (O: 1,12)

0
4.

F OnOnik ( oin] & ofm & k] & O[n, mKk]

O CAB (M[n, Al & T.fmB] & (A n B) = ¢
& N[k, (A OBI) )
n, mk , 11 (Pren
wn & wm & Wkl & O/n, mK] 12 (Prem
Wn & wn 1 3 (& 2)

(wn &om O PR (N[N, P &NMQA & (P n Q =¢ )
! 4 (OE 1V7.18)

wn & wm O PR (N[N P & N[MQ & (P n Q = ¢
1 5 (O)E 4)

(P (N[N, Pl & (MmQ &(Pn Q =¢ ,! 6 (JE 3,5)



@ (N[n, A & N[MQ &(An Q =¢ ,! 7 (E 6) i

(N[N, Al & N.imB] & (A n B) = ¢ '8 ([E 7) i
NN, Al & N.imB] & (A n B) = ¢ ' 9 (OE 8) i
Wwn & wm & okl & N[n, Al & N[mB] & (A n B) = ¢
& 0O[n, mk]

, ! 10 (&l: 2,9) i

(wn & on & okl & N[n, Al & T.imB] & (A n B) =¢
& O[n, m K]
O Tk, (A O B)] )
111 (DB P2) i

wn & omMm & k] & N[N, A & NL[mB] & (A n B) =9
& O[n, mk]

O Nik,(AOB
ot )] 112 (OE 11) i

Nk, (A O B)] 1 13 (OE 10,12)

TNUin, Al & N.imB] & (A n B) = ¢ & [k, (A O B)]
114 (&: 9,13) i

(M[n, Al & N.imB] & (A n B =¢ & N[k, (A O B)])
115 (()1: 14) i

(B (N[n,Al & N.imB] & (A n B) = ¢ & [k, (A O B)])
, 116 (O: 15) i

DACB (L[n, Al & T.[mB] & (A n B) = ¢ & Nk, (A O B)])
117 (O: 16) i

wn & wn & k] & O/n, mKkK]
O CAB (T[N, Al & I.imB] & (An B =¢ & N[k, (A O B)])
118 (O1: 2,17)

(wn &awn &kl & O[n, mKk]
0 CAB (T[n, Al & I.[mB] & (A n B) = ¢ & Tk, (A D B]) )
119 (()1: 18) i

OnOnmidk ( win] & wm & «fk] & O[n, mk]
O OAB (M[n, Al & .imB] & (A n B) =0
& Nk, (A O B)]) )
1 20 (O0: 1,19)

0

I P5 and P6 establish our right to define an addition term which
appears in P7. i



I 5. i
F OnOm( win & om O b (ofa & On,maj) ) i
n, m 11 (Prem i
wWn & wn 12 (Prem i

(wn &owm O PR (N[N, P & N[MQ &(Pn Q =9 )
1 3 (OE 1V7.18) i

wn &owm O PR (ML[NP & N[MQ & (P n Q = ¢
P4 (0O)E 3) i

(P (N[N, Pl & NiMmQ & (Pn Q =¢ ,! 5 (0E 2 4) i

R (N[N A &NMQ &(An Q =¢ ,! 6 ([E 5) i
(MN[n, Al & N.imB] & (A n B) = @ 17 (CE 6) i
NN, Al & N.imB] & (A n B) =0 1 8 (OE 7) i
Nn, Al & T.[m B 1 9 (& 8) i
wn & oM & TN[n, Al & T.[m B] 110 (&l: 2,9) i

(wn & wnm & N[n, Al & T.[m B]
O h (wn & T.[n, (AOB)]) )
! 11 (OE 1V5.19)

wn &wmMm & N[N, Al & NimB O h («wn & T[n, (A O B])

112 (OE 11) i
h (w{n] & T[n, (A O B)]) )1 13 (OE 10,12)
(ofa] & N[a, (A O B)]) , 1 14 (E 13) i
wal & N[a, (A O B)] 115 (()E 14) i
wn & wnm & wa & N[a (A D B)] 116 (& 2,15) i
wn & M & wa & N[N, A & .imB] & (A n B) =09
& N.[a, (A O B)]
117 (& 8,16) i
(Wn &wnm & wa & N[n, A & N[mB &(An B) =09
& N[a, (A O B)]
O On,mal )
! 18 (OE: P3) i

wn & oM & wa & N[N, A & N[imB &(An B =0
& T.[a, (A O B)]
0 Orn, m aj



119 (()E 18)

Ol n, m aj , 120 (OE 17, 19)

W a] 1 21 (& 15)

wal] & O/ n,maj 122 (& 20, 21)

(wa & O/n,maj) 123 (&l: 22)

(B («wfa] & O/ n,maj) 124 (OE 23)
wn & wm O B (wa] & O/n,maj) 1025 (O1: 2, 24)

(

OnOm ( wn] &M O B («al & O/ n,maj)

0

I 6.

wn &om O (b (wal &On,mal) ) ,! 26 (()I: 25)

p—

| 27 (OI: 1,26)

F OnOm ( win] & wm

n,

O Oalb((wal & On,mal]) & (wb] & O/n, mby)

O a=>b))

m , 11 (Prem
wnl & wm 12 (Prem
a, b , 1 3 (Pren

(wfa] & O[n,ma]) & (wfb] & O[n, mb])
, 1 4 (Pren
(wfa] & O/n,maj) ! 5 (& 4)
(w{b] & O[n, mbi) ! 6 (& 4)

(wn &awm O P (N[N, P &N[MQ & (P n Q =¢ )

1 7 (OE: 1V7.18)

wn &wm O PR (NNP & NiMmQ &(Pn Q =9

P8 (O)E 7)
(PO (N[N, Pl & N[imQ & (P n Q =09

1 9 (OE 2,8)
M (N[N, Al &N[MQ &(ANn Q = ¢

1 10 (CE 9)

(T[N, Al & I.[mB] & (A n B) =¢ ,! 11 ([E 10)

Mn, A & N[mB & (An B =¢ ,! 12 (OE 11)



wal] & U[n, maj 113 ((O)E 5) i

wn &wmM & wal & O n,maj 114 (& 2,13) i
Wn & wnmM & wa & N[n, A & N.imB] & (An B) = ¢
& 0O[n, maj 1015 (&: 12, 14) i
(0n & &M & wa & N[N A & N[MB & (An B =0
& 0O[n, m aj
O Nia, (A D B)] )

, 116 (DE P2) i
wn & wmMmM & wa & N[n A & N[mB & (An B = ¢
& O[n, m aj
O TNla, (A O B)]

117 (OE 16) i
T.[a, (A O B)] ,! 18 (OE 15,17)
w bl & O/n, mbj] 119 (OE 6) i
wn & WM & bl & O/ n, mb] 120 (&: 2,19) i
wn & M & Wbl & N[n, Al & N.imB] & (A n B) = ¢
& O/ n, mbj] 121 (&: 12, 20) i
(&n & oM & wfb] & N[N, Al & T.[MB] & (A n B) =0

& 0O[n, mb]
O TN[b, (A O B)] )
122 (OE P2) i

Wn & wnmM & Wbl & N[n, Al & N.imB] & (A n B) = ¢
& 0O[n, mb]
O N[b, (A O B)]

1 23 (OE 22 i
Nib, (A O B)] 1 24 (OE 21, 23)
Nia, (A O B)] & T[b, (A O B)] 1 25 (& 18,24)
W a] , 1 26 (& 13) i

wa & N[a, (A DO B] & N[b, (A O B)]
127 (& 25, 26) i

o b] , 1 28 (& 19) i

wa & wbl & TN[a, (A OB)] & N[b, (A O B)]
129 (&: 27,28)

( wfa] & wib] & N[a,(AOB)] & N[b,(AOB)] O a=5>b)



130 (OB 1V2.10) |

oa & b & Nfa,(AO B)] & TN[b,(AOB)] O a=»b
1 31 (()E 30) i

a=bh 1 32 (OE 29, 31)

(wa] & On,mal]) & (wb] & O n,mby]) O a=~>b
133 (O1: 4,32 i

((wa] & On,maj) & (wfb] & O[n,mb]) O a = b)
134 (()1: 33)

Oalb ((wa] & O/n,ma]) & (wb] & O/n,mb]) O a =Dhb)
;1 35 (0O1: 3,34) i

wn & wm
O Oadb ((wfa] & On,ma]) & (wb] & O/n,mb]) O a = Db)
136 (OI1: 2,35) i

(wn & wmnm
O Oalb ((wfa] & On,ma]) & (wb] & O/n,mb]) O a =Db) )
P37 ((O)1: 36) i

OnOm ( «wfn & wm
O Oalb((wa] & O n,mal]) & (wb) & O/n,mb]) O a = Db)
I 38 (0OI: 1,37) i

O

7. |

T+; (n+m; on &awn ; (oa & 0Omn,mal)
i! (TD PS5, P6) i
I 8. i
F OnOm ( «fn & ofm O w(n+m] ) i
n, m 11 (Prem i
wnl & wm 12 (Prem i
(o (n+m] & On, m(n+m]) 13 (Tl: P7,2) i
W (n+m] & O/n, m (n+m] 4 ()1 3) i
o (N+m) ] 15 (& 4) i
wn & wm O o(n+m] 06 (01 2,5) i
(wn &wm O of(n+tm] ) 7 (01 6) i
OnOm ( win] & om O w(n+tm] ) 8 (0 1,7) i



0
I 9.

F OnOm( wn & wm O On,m(n+m] )

n, m 11 (Prem
wn & wn , 12 (Prem
(0 (n+mM] & On, m(n+m1]) 1 3 (TI: P7,2)
o (n+m] & O[n, m(n+m] A4 (01 3)
O[n, m aj 15 (& 4)
wn &owmMm O Odn m(n+m] 06 (0O1: 2,5)
(0n &wm O Onm(n+m] ) A7 ()1 6)
OnOm ( win] & ofm O On,m(n+m] ) g (0: 1,7)
0
I 10.

FOnOnidk ( (n +m =k O okl )

n, mk 1 1 (Pren)
(n+m =k 1 2 (Pren)
wn & wn I 3 (TE P7,2)
(wn &awm O of(n+m]) !4 (OE: P8)
wn &wm O «o(n + m] 5 (OE 4)
W (n + mj 1 6 (OE 3,5)
Wl K] 1 7 (=E: 2,6)

(n+mM =k O wk] L8 (Ol 2,7)

( (n+m =k 0O ak] ) 9 (01 8)

OnOnik ( (n +m =k O okl ) | 10 (OI: 1,9)
O
111,

F OnOnk ( k = (n + M O k] )

n, mk 11 (Prem



k = (n +n 12 (Prem

k = k 13 (=1)
(n+m =k 1 4 (=E 2,3)
((n+m =k O ok ) ! 5 (OE: P10)
(n+m =k O k] 16 ((O)E 5)
o[ K] 1 7 (OE 4,6)
k=(n+m O ofk] 18 (0O1: 2,7)
(k=(n+m 0 k] ) 9 (01 8)
OnOnk ( k = (n +m O k] ) | 10 (O1: 1,9)
O
112,

F OnOniOk ( o{n] & om & k] & On,mk] O k = (n+m )

n, mk 11 (Prem
wn & wm & Wkl & O/n, mK] , 12 (Prem
wn & wm '3 (& 2)
o k] & O[n, mk] L4 (& 2)
Orn, m K] 1 5 (& 2)
(k] & Orn, mk]) 16 ()1 4)
(W (n+tmM] & On,m(n+mM7]) U0 7 (T P7,3)
(k] & On,mk]) & (w(n+m] & O[n, m(n+m1])
! 8 (&l: 6,7)
(wWn & wm
O Oalb ((wa] & On,ma]) & (wb] & O/ n,mb]) O a =
.1 9 (LE P6)
wn & wm
O Oalb ((«wfa] & O/n,ma]) & («wfb] & O/n,mb]) O a = b)
110 (OE 9

Oalb ((wa] & O/n,ma]) & (wb] & O/n,mb]) O a =h)
,! 11 (OE 3,10)

((ofkl & On,mk]) & (f(n+mM] & O[n, m (n+m])
O k = (n+m)
112 (OB 11;



(n+m: P7,3)

(k] & On,mKk]) & (w(n+tmM] & On,m(n+m]) O k =
113 (()E 12)
k = (n+m , 1 14 (OE 8,13)

wn & wm & k] & 0On,mk] O k = (n+m
015 (O1: 2,14)

(wn &wmnmM &kl &0On,mkl Ok = (n+m )

116 (()1: 15)

OnOnik ( on] & o{m & wik] & On,mk] O k = (n+nm) )

0

| 17 (O1: 1,16)

13.

F OnOnidk ( @n & oM & k] & On,mk] O (n+tm) = k)

n, mk , 11 (Pren
wn & wm & Wkl & O/n, mK] 12 (Prem
(wn &awm &kl &On,mkl Ok = (n+tm )

1 3 (OE P12)
wn &owm & k] & 0Onmk] O k = (n+m

14 (O)E 3)
k = (n+m 1 5 (0OE 2,4)
k =k 16 (=1)
(n+m = k , 1 7 (=E 5,6)

wn & wm & k] & On,mk] O (n+tm) = Kk
18 (01: 2,7)

(wn & wmM & Wkl & O n,mk] O (n+tm = k)
P9 (01 8)

OnOnidk ( w[n] & oM & okl & On,mk] O (ntm = k)

0

I_

1 10 (OI: 1,9)

14.

OnOmidk ( (n+m =k 0O wn & oM & k] & 0On,mk] )

n, mk 11 (Prem
(ntm = k 12 (Prem

(n+m



0

I_

wn & wm 1 3 (TE P7,2)

(o (n+tM] & O[n,m(n+m1]) 14 (TI: P7,2)
W (ntmM] & Orn, m(n+m] S (01 4)

w k] & O[n, mKkK] , 1 6 (=E 2,5)
wn & wm & Wkl & O/n, mK] 107 (& 3,6)

(ntm =k O wn & oM & wk] & O/ n, mK]

08 (0O1: 2,7)
( (n+tm =k 0O on] & ofn & k] & 0On,mk] )

L9 ()1 8)

OnOnidk ( (n+mM) =k O wn] & oM & okl & O/ n, mK] )

10 (O 1,9)
15.
OnOnidk ( @[N] & oM & k] & O n,mk] = (ntm =k )
n, mk 11 (Prem
(wn & wmM & Wkl & On,mk] O (n+tm =k )

, 1 2 (OE P13)
wn & wm & k] & On,mk] O (n+tm) = Kk

3 (0E 2)
( (n+tmM =k 0O wn] & oM & k] & On,mKk] )

14 (OB P14)
(ntm =k O wn & omM & k] & O/n, mKk]

I 5 (0OE 4

wn &owm & k] & On,mk] = (n+tm =Kk
16 (=1: 3,5)

(wn & wm & k] & On, mk] = (n+tm =k )
17 (01 6)

OnOmidk ( w[n] & oM & k] & O n,mk] = (n+tn) = k)

0

I_

1 8 (O 1,7)

16.

OnOnDAOB ( o(n] & o(nm & T[n, Al & N[mB] & (A n B)
O Ni(n+tm, (A D B )



n,mA, B ,11 (Prem i

wn & wnm & T[N, Al & I.imB] & (A n B) = ¢

12 (Prem i
wn & wm 13 (& 2) i
(wn &wm O Onm(n+tmM] ) 14 (OE P9) i
wn & wm O O, m(n+tm] LS (OE 4 i
Orn, m (n+m ] , ! 6 (OE 3,5) i

wn & oM & N[N, A & .imB] & (A n B =¢ & O/ n,m(n+m
I 7 (& 2,6) i

(wn & wn & N[n A & N[MB &(An B) =9
& Orn, m (n+m]
O Ni(ntm, (A O B)1 )
, 1 8 (OE P2;
(n+tm: P7,3)

wn & om & N[N, Al & N[mB & (An B) = ¢ & 0O/n,m(n+m]

O TN[(n+m, (A O B)] e (OE 8
, ! : i

TI(n+m, (A O B)] , 110 (OE 7,9) i

wn & wm & N[N, Al & N.imB] & (A n B) =¢
O Ne(n+m, (A D B)]
111 (O1: 2,10)

(@n &awm &NnA &NmB &(An B =¢

O Ni(n+m, (A O B)] ) 12 (O1: 1D
, : i

OnOnDADB ( ofn] & wm & T[n, Al & NL[mB & (A n B)
O Ni(n+m, (A D B)] )

¢

| 13 (O: 1,12)
0
117, i

F OnOniOkOADB ( @n] & o{m & k] & N[n, A & T.[m B
& (An B =¢& Nk, (AOB)]
O k = (n+tm ) i

n, mk, A B 11 (Prem i

wn & oM & k] & N[N, Al & N.imB & (A n B =0

& N[k, (A O B)] ( .
' 2 (Pre i



wn & oM & k] & N[n,Al & .imB & (A n B) =0

1 3 (& 2)
wnl & wmn 14 (& 2)
o K] , ! 5 (& 2)
Nk, (A O B)] 16 (& 2)
(wn &wm O of(n+m] ) 07 (OB P8)
wn & wm O o(n+m] 8 (OB 7)
o (n+m ] , ' 9 (0OE 4,8)
Wkl & W (n+m] )1 10 (&: 5,9)
k] & o (n+tm] & N[k, (A O B)] 1 11 (& 6,10)
(wn &wnm & N[n, Al & N[MmB] & (A n B) =9

O Ni(ntm, (A O B)1 )

)1 12 (OE P16)
wn & omMm & N[N, Al & I.im B & (A n B) = ¢
O TN[(n+m, (A O B)]

113 (OE 12)
T[(n+m, (A O B)] , 114 (OE 3,13)

Wkl & o(ntmM] & N[k, (A OB & N[(n+mM, (A O B)]
115 (& 11, 14)

( okl & @ (n+tm] & Ti[k, (A D B)] & T[(n+m, (A 0 B)]
O k = (n+m) )
1 16 (OE 1V2.10;
P7, 4)

Wkl & o(ntm] & N[k, (AOB] & N[(n+mM, (A O B)]
O k = (n+m
117 (OE 16)

k = (n+m 118 (OE 15, 17)

Wwn & oM & k] & N[n,Al & N.imB & (A n B =o¢
& N[k, (A O B)]
O k = (n+m
,! 19 (OI1: 2,18)

(N &wm & k] & N[n, Al & N.[imB] & (A n B) = ¢
& N[k, (A O B)]
O k = (n+m )



120 (()1: 19)

OnOnDOKkOADB ( oin] & o{m & k] & T[n, Al & .{mB] & (A n B)

& N[k, (A O B)]

O k = (n+m )
I 21 (O: 1,20)

0
I 18.

F OnOm ( win] & wm
0O DAB (N[N, Al & .imB] & (A n B) =0
& Np(n+m, (A0 B1) )

n, m 11 (Prem
wn & wm 1 2 (Prem
(W (n+m] & On, m (n+m1) 13 (Tl: P7,2)
W (n+mM] & Orn, m(n+m] 4 (OB 3)

wn &M & (ntmM] & On,m(n+mM],! 5 (&: 2,4)

(Wn & wn & w(n+tmM] & On, m(n+m]
O OAB (N[N, Al & T.imB] & (A n B) =0
& Mi(n+tm, (A O B)1) )
, 1 6 (OE P4

(ntm: P7,2)

wn & wm &w(ntmM] & O/n, m(n+m]

0 CAB (TN, A & ILimB & (A n B) = ¢ & N[(n+m, (A O B)

L7 (O)E 6)

OACB (T[n, Al & .imB] & (A n B) =¢ & N[(n+tm, (A O B)])
! 8 (OE 5,7)

wn & wfm

O DAB (.[n,Al & I.imB] & (A n B) =¢ & N[(n+tn, (A O B)])
19 (O1: 2,8)

(wn & wm

0O DAB (M[n, Al & T.imB] & (A n B) =0

& N[(n+m, (A O B)]) )

110 ((O)1: 9)

OnOm ( «wfn] & wm
0O DAB (N[n, Al & N.imB] & (A n B = ¢
& N[(n+mM, (A O B)]) )
I 11 (O1: 1, 10)

_])

¢



0
I 19. i

F OnOnik ( k = (n+m)
0 CAB (N[N, Al & I.imB & (An B) =0
& Nk, (A O B)]) ) i

n, mk 11 (Prem i
k = (n+m 12 (Prem i
wn & wm I 3 (TE P7,2) i
(wn & wfm

O OAB (M[n, A & L[imB] & (A n B) = ¢
& Np(ntm, (A O B)1) )
! 4 (OE: P18) i
wn] & wm
O DA (N[n A & I[mB & (A n B =¢ & N[(n+tm, (A O B)])
5 (OE 4) i
(ACB (N[n, Al & I.mB] & (A n B) =¢ & N[(n+tm, (A O B)])
, ! 6 (OE 3,5) i
[AB (T[N, Al & T.imB] & (A n B) =¢ & TNk, (A O B)])
1 7 (=E 2,6) i
k = (n+tm
O CAB (T[N, Al & NimB] & (A n B) = ¢ & N[k, (A O B)])
08 (Ol: 2,7) i

( k= (ntm

O OAB (N[n, Al & N.imB] & (An B =¢ & N[k, (AOBI1) )
9 (01 8) i

OnOnidk ( k = (n+m
O DAB (M[n, Al & .imB] & (A n B) = ¢
& Nk, (A O BI1) )
10 (d: 1,9) i

0
I 20. i

F OnOm ( «n] & om O CAB (N[N, A & N[(n+m,B & A O B) ) j

n, m 11 (Prem i
wn & wm ! 2 (Prem i
( wn & wm

O CAB (N[n, A & I.imB] & (A n B)

n
S



& Nr(n+m, (A O B)1) )

,! 3 (OE P18) i

wnl & wm

O CAB (N[N A & N[mB & (An B =0¢& N[(n+m, (A O B)])
4 (0OE 3) i

(AB (N[n,Al & I.mB] & (A n B) =¢ & N[(n+tm, (A O B)])
IV 5 (0OE 2,4) i

B (T[N, Al & N.imB] & (A n B) =¢ & N[(n+m, (A O B)])
, 1 6 (C(E b5) i

(Tin,Al & .imB] & (A n B) =¢ & N[(n+tmM, (A O B)])

1 7 (LE: 6) i
Nin, Al & T.imB] & (A n B) =¢ & N[(n+tm, (A 0 B)]

A8 (OB 7) i
[ m B] 1 9 (& 8) i
N (n+m, (A O B)] 1 10 (&E: 8) i
TmMmB & N[(n+m, (A O B)] 111 (&l 9, 10) i
BO(AD B) 112 (OB 112.13)

MNimB & M[(n+m, (A 0 B)] &B O (A O B)
113 (& 11,12)

(NimB & N[(n+tm, (AT B)] &B 0O (ALO B))

014 (()1: 13) i
(B (M[mB & N[(n+m),B & B 0O B) , 115 (O: 14) i
AB (M.[mA & TN[(n+m),B & A OB ,! 16 (O: 15) i

wn &wm O CAB (M[mA & N[(n+m,B & A O B)
V17 (Od1: 2,16) i

(wn &wm O OAB (M[MA & N[(n+tm,B & A O B) )
118 ((O)1: 17) i

OnOm ( ofn] & ofm O OAB (N[n, A & N[(n+m,B & A O B) )
1 19 (O1: 1,18) i

0
121, i

F OnOnDAOB ( win] & wm & T[n, Al & NimB & AOB
O [k ((k+n) = m& [k, (B\ A)]) ) i



n,mA, B ,11 (Prem i

wn & wn & N[n, Al & I.fimB] & A OB

12 (Prem i
o[ n] 1 3 (& 2) i
W m 14 (& 2) i
TIn, A ! 5 (& 2) i
T.[m B] 1 6 (& 2) i
AlUB 7 (& 2) i
W & J[m B 1 8 (&: 4,6) i
(B\ A OB 19 (OE 117.13)
wm & LimB] & (B\ A OB ,1 10 (&: 8,9) i

(WM & N[mB &(B\ A OBO f (B\ A )
111 (OB 1V5.11)

Wn & N[mB &(B\ A OBO f (B\ A

112 (OE 11 i

f (B\ A 1 13 (OE 10,12)
h ( wn & 9[n, (B\ A] ) 1 14 (BE 1V5.1,13)
i

( okl & Nk, (B\ A] ) 1 15 ([E 14) i
k]l & N[k, (B\ A)] , 116 (()E 15) i
Wkl & wn & N[k, (B\ A] V17 (&l : 3, 16) i
Wkl & wn & N[k, (B\ A] & N[n, Al ,! 18 (& : 5,17) i
((B\ A n A =0 119 (OB 117.81) j

Wkl & wn & NIk, (B\ A] & N[N A & ((B\ A n A = ¢
120 (&: 18,19)

( k] & ofn & [k, (B\ Al & T.[n, Al & ((B\ A n A =0o
O Ni(k+n),((B\ A OA] )
, 1 21 (OE: P16) i

Wkl & «n & ik, (B\ A)] & N[N A & ((B\ A n A = ¢

O TN[(k+n),((B\ A O A]
122 (OE 21) i

TMI(k+n), ((B\ A O A] 1 23 (OE 20,22)



( AOBO ((B\ A OA =B) ! 24 (OE 117.65) |
AOBO ((B\ A OA =8B 125 (()E 24) i
((B\ A OA =B ,!1 26 (OE 7,25) i

MI(k+n), ((B\ A O A] &(((B\ A OA =B
127 (& 23,26) i

Wkl & wn 1 28 (& 17) i
( okl & winl O o(k+n)] ) , 1 29 (OE P8) i
Wkl & wn O w(k+n)] 130 (OE 29) i
o (k+n)] , 1 31 (OE 28,30) |

W (k+n)] & T{(k+n),((B\ A O A] & ((B\ A O A =B
132 (& 27,31)

( W (k+n)] & N[(k+n),((B\ A O A] &((B\ A OA =8B
0 M[(k+n), Bl )

, 1 33 (OE 1V4.5;
(k+n): P7,28) j

W (k+n)] & TM[(k+n),((B\ A O A] & ((B\ A O A =B
O T.[(k+n), B

134 (()E 33) i
N[ (k+n), B ,1 35 (OE 32,34)
o (k+n)] & oM & T.[m B ,1 36 (&: 8,31) i

W (k+n)] & o & Np(k+n), Bl & T[m B]
1 37 (&: 35,36) |

( W(k+n)] & wm & N[(k+n),B & N.[mB] O (k+n) = m)
! 38 (OE: 1V2.10;
(k+n): P7,28) j

o (k+n)] & «fm & N[(k+n),B & N[mB O (k+n) = m

1 39 (()E: 38) i
(k+n) = m ! 40 (OE 37,39)
NIk, (B\ A I 41 (& 16) i
(k+n) = m& N[k, (B\ A] 142 (&: 40,41)
((k+n) = m & N[k, (B\ A)]) 143 ()1 42) i
k ((k+n) = m & Tk, (B\ A)]) 1 44 (O: 43) i

wn & wmM & N[n,A & N.imB] & A OB
O [k ((k+n) = m& N[k, (B\ A])



145 (O1: 2,44)

( Wn &wmMmM & N[n,Al & N.imB] & A B
O [k ((k+n) = m& N[k, (B\ A1) )
146 (()I1: 45) i

OnOnJAOB ( «in] & o{n & N[n, Al & .{mB] & A OB
O k ((k+n) = m& [k, (B\ A]) )
| 47 (O1: 1, 46) i

O
1 22. i

F OnOnDA ( N[ (n+m), A
O QR (M[n,Q & T.ImMmR & (QU R = A
&(Qn R =9 ) i

n, mA 1 1 (Pren i
Ni(n+m, A 12 (Prem i
wn & wm I 3 (TE P7,2) i
(wn &awnm O f(n+tm] ) !4 (OE: P8) i
wnl &owm O o(n+mM] 5 (OE 4) i
W (n+m ] 1 6 (OE 3,5) i
wn & wn & f(n+m] 17 (&: 3,6) i
(wn & wn

0O CAB (M[n, Al & I.imB] & (A n B) = ¢
& N[(n+m,(A DO B]) )

,! 8 (OE P18) i
wnl & wn
O DAB (N[n, Al & I [mB] & (A n B =¢ & N[(n+n, (A O B)])
19 ((O)E 8) i

CAB (T.[n,Al & .imB] & (A n B) =¢ & N[(n+tm,(A O B)])
, 110 (OE 3,9) i

B (N[N, X & N[MB & (X n B) =¢ & N(n+m, (X O B)])
1 11 (CE 10) i

(Tin, X & (M Y] & (X n Y) =@ & T[(n+m, (X T Y)])
12 (B 11) i

TN, XI & (MY & (X nY) =2¢ & N[(n+mM, (X O V)]
113 (OE 12) i



NN X & NW[MY] &(XnY =0 1 14 (&E: 13) i
Ni(n+m, (X O ] 1 15 (&E: 13) i

wWn &wm&w(ntmM] & N[n, X & N[MY] & (X nY) =@
116 (&l 7, 14) i

wn & wm & @(n+m] & N[n, X & T[mY]

& Mi(n+mM, (X O VY)] &(X nY) =09
117 (& 15,16)

wn &wm & w(n+tm] & Tin, X & L[mMY]

& N(n+mM, (X O Y)] & N[(n+tm, A & (X nY) = ¢
118 (&: 2,17) i

(@n &wn &(n+rmM] & N[n, X & TL[MY)]
& Ni(ntm, (X OVY)] & NI(n+tM,A & (X nY) =0
O AR (M[n,Q & NL[MR & (QUR =A&(Qn R =9 )
1 19 (OE 1V4.14) |

wn & onm & (n+m] & T[n, X & T[mY
& Ni(n+mM, (X O V)] & N[(n+m,A & (X nY) =0

O AR (M[Nn,Q & NM[MR & (QUR =A&(Qn R =9
120 (()E 19) i

AR (N[N, Q & NiMR & (QUR =A&(Qn R =9
1 21 (OE 18,20) i

Np(n+m, Al
O R (N[N, Q & (MR &(QUR =A&(Qn R =09
122 (O1: 2,21) i

( N(n+m, A

O IR (NNQ &NIMR &(QUR =A&(Qn R =¢ )
123 ()1 22 i

OnOnJA ( [ (n+m), A
O R (N[N Q & NIMR & (QO R =A

&(Qn R =9 )
24 (0OI: 1,23) i



