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PRIMITIVITY IN MEREOLOGY. II

PAUL J. WELSH, Jr.

CHAPTER 1V: CARDINAL-DEPENDENT PRIMITIVE TERMS

The results in this chapter arose from consideration of the term
w-dscr . We notice that w-dscr, where restricted to names of cardinality
less than three, is not primitive, i.e., the primitivity of w-dscr demands
there be more than two objects. In this chapter we define a sequence of
terms which are primitive provided a certain number of objects exist.* We
begin with the definition of sbstm. Intuitively, sbstm {6} means that b is a
model for mereology. The definition states that b is closed under the terms
Kl and \, that is, relative complement.

D25  [b].. sbstm {b} .=: [a]:a b .D.-Kl(a) C b.KI(D\KI(a) T b

Notice that if pr, KI, and = are restricted to b and sbstm {5}, then b
satisfies the axioms of mereology. Henceforth, if we state shstm {b}ina
hypothesis, we will assume we are working within that subsystem unless
otherwise indicated. For this reason, in the proof lines we will also merely
note results as they are stated in previous theorems, without explicitly
showing they are restricted. Occasionally, for clarity we will indicate
exactly which subsystem we are working in with subscript notation, e.g.,
pr,, Ki,, etc.

T197 [Al:AeA D. AeKli(el(A)) [D2]
T198 [A]:AeA .D. shstm {el(4)}
PR [A] - Hp(1) .O:

2. AeKl(el(4)): [1; T197]
3. [6]:0 C el(4) .D. KI(B) C el (KI(el(4))) : [711]
4. [b]:bC el(4) .O. KI() C el(A): [2; 3]
5 [6]:0 C el(4) .D. Kl(el (A)\KI(B) C el(A): [4; D11]

sbstm {el(4)} [4; 5; D25)

*The first part of this paper appeared in Notre Dame Journal of Formal Logic, vol. XIX
(1978), pp. 25-62.
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T199 sbstm {el(A)} [D25; D12; T8]
T200 [A]:— {A} .D. shstm {el(4)} [T198; T199]
T201 |[a]. sbstm {el(Kl(a))} [A4; T200]

T202 [ABa): shstm {a}.Aca.Bga.Acink(B) .DO. Cd{a}> 3
PR [ABa]:Hp4) .2

5. AABegAAB. [1; 4; D5; D8; D25]
6. AAB+ A. [2; 4; 5; T33; T17]
1. AANB+ B. [3; 4; 5; T33; T18]
8. AABea. [1; 2; 3; 5; D5; D25]
9. AvBegAvB. [1; 2; 3; D4; D25]
10. AvVB+ A. [2; 3; 4; 9; T19; T33]
11. AvB+ B. (2; 3; 4; 9; T20; T33]
12. AVB+ AAB. [4; D4; D5; D8]
13. AvBega. [1; D25; 9]
14. A+ B, [4; T33]

Cd{a}>3 [2; 3; 6; 7; 8; 10-14; ON]

We will depart, for a theorem, from our usual notation concerning
subsystems to make the following theorem clearer.

T203 [ABa]: sbstm {a}.Aca.Bgatm,, ) .D. Beatm,
PR [ABa] .. Hp(3) .D

4, sbstm {el,(4)}. [1; D25; 2; T200]
5. Beel,(A): [3; D25]
6. [Cl:Ceelg,)(B) .O.C=B: [3; T50]
7.  [Cl:Ceel,(A).Ceel (B) .O.C= B: [6; D25]
8. [Cl:CeelyB) ©>.C=B: [1; D25; 7; 5; T4]

Beatm, [8; T50]

The previous theorem makes clear why we will avoid such notation if
at all possible. We will also adopt another convention in our induction
proofs. By 050, to show 8(r) we must first show 6(0) and [m]:m < n.
8(m) .D. 6(n). In our induction proofs, it will generally be clear that we
will begin our induction at 1 instead of 0, so we will assume that we can
just as well begin our induction from 1 or for that matter from any finite
number. We will set off the induction step with horizontal lines and denote
the induction hypothesis by IH.

T204 [A]:AgA. sbstm {A} .D. Acat(A)
PR [A]-Hp(2) D

2. [Bl:Beel(4) D. B=A. [1; 2; D25]
3. Acgatm . [2; D9]
Acat(A) [3; T36]

T205 [Aa]: sbstm {a}. Fin{a}.~ (— {a}).Aea .D. [3B].Beat(A)
PR [Aa].. Hp@4) O
[3cDp]:
Cea.
CeKl(a). ]

Dea. } 3]

[1; 3; D25; A5]

O g O

Dz%C.
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9. Depr(C).

10. DeD.

11. sbstm: {el(D)}.

12. el(D) T a.

13. Cd {el(D)} < Cd {a}:

14. [E]: Ecel(D) .D. [3F].Featep)(D):
15. [E]l:Ecel(D) .D. [3F].Feat(D):

16. :Ega .D. [3F].Feat(E):

E]
EIB] Begat(A)

I 357

[1; D25; 7; 6; D2; D1]
[7; ON]

[10; T200]

(5; 9]

[2; 12; ON]

[11; 13; IH; T204]
[14; T203]

[1; 12; 15; 9; T203]
[4; 16]

[
[
T206 [aA]:sbstm {a}.Fin{a}.Aca .DO.[3B].Beat(A) [T204; T205]
T207 [aA]: shstm {a} Aga.~(AeKl(@) .D. eld) Ca
PR [aA]:Hp(3) .
[3B].
4. Bea.
5. BeKl(a). } [1; Dzo]
6. Acel(B). [2; 5; D2]
1. A%$B. [3; 5]
8. Agpr(B). [6; 7; DI1]
9. ~(Bepr(4)). [8; A2]
10. ~(Beel(4)). [7; 9; DI]
11. el(4) Ca. [1; D25; 2]
el(d) G a [4; 10; 11; ON]
T208 [al:aga D. Cd{a}=1 [D032]

Henceforth we make the assumption that the variable n, m, etc., denote

natural numbers, i.e., Nn(n), Nn(m), etc.
of many theorems.

This will shorten the statements

T209 [a):aga D.[3n].Cd{a}=n [7208)
T210 [Aa]: sbstm {a} F.n{a} Aga.Cd{at(4)}=1.D. Acat(4)
PR [Aa] - Hp(4) .
[3B]:
5. Beat(A). [4; ON]
6. Begel(A): [5; D10]
7. Bepr(A) .O.A\Bega: [3; 1; D25]
8. Bepr(A) .O. A\Beel(4): [7; D11]
9. Bepr(A) .D.[3C}.Ceat(A\B): [7; 1; 2; 3; T206]
10. Bepr(4) .D.[3C].Ccatm .Ccex(B): [9; D11; D10]
11. Bepr(4) .D.[3C].Ceatm.C %+ B: [10; T33]
12. Bepr(4) .D.[3C].Ccecat(4).C *+ B: [9; T203; 11]
13. Bepr(A) .O. Cd{at(4)}>2: [5; 12]
14. B=A: [D1; 6; 4; 13]
Acgat(A) [5; 14]
T211 [AB]:Agex(B) .D. (AvB\A=B
PR [AB]:Hp(1) .O.

2. AvBeAvB.
3. (AvB\Ae(AVB\A.
4, (AvB\Ao(AvB)ACm(A).

[1; 2; 3; D4]
[1; 2; T19; D11]
[1; 2; T19; T47]
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(AvBNAo(AACM(A)) v(BACM(A)).
(AvBANAoBACm(A).
Beel(Cm(4)).

(AvBN\AoB.

(AvB\A = B.

[ABC]: Agex( BvC) AvB=AvC D.B=C
[ABC]:Hp(2) .

Agex(B).

Acex(C). }

(AVB\A = B.

(AvC\A = C.

(AVBNA = (AVC\A.

B=C

[ABC]: Agex(BvC) .D: AvB=AvC.

[abC]:Ceaxb .=. [3AB].Aca.Beb.C=AVB

= B=C

[4; BA]
[5; BA]
[1; T27]
[6; 7; T60]
[3; 8; ON]

[1; T30]

[8; T211]
[4; T211]
[2; ON]

[5; 6; 7]
[T212; ON]

This mereological term defines a new name from two given names. It
forms the Boolean sum of two names, one from each of the given names.

T214
AD1

T215
PR
3.

.OCDW-JOSU'Ihh

T216

]
o)

© 0 -3 D O W W N

T217
T218

[ABC]:CeAvVB .=
[BCq]l: Bea(C) .=

[Aa]: Fin{a}. Acex(Kl(a)) .O. Cd{A*a} = Cd {a}
[Ad] . Hp(2) .D:

~(Aga):

[Bl: Bea .D. Acex(B):

[B]:Bea .D. AvBeo(B):

[C]:CeAxa D.[3D].Dea.C=AvD:

[C

B2

.AgA.BeB.Ce¢A*B

]:CeAxa . D. [3D].Cea(D):
Fl:Eca.Fga.E=F D. EvA=FVvA:
[cp]:Cea.Dea.AvC=AvD D. C=D:
Axad a.
Cd{A*a}= Cd{a}
[ad]: ~(@anboA) .D. ~(Kl(@)AKI(D) o A)
[ab] : Hp(1) .D.
[34].
Aganbd.
Aca.
Aeb.
Acgel(Kl(a)) .
Acgel(KI(d)) .
Acel(Ki(a) N el (KI(D)).
Acel(Kl(el(Kl(a)) N el (KI(3)))).
Acgel(Kl(a) AKI(D)) .
~ (KI(a) AKI(b) o A)
[ab]:Kl(@) AKI(D)o A.D.anboA

[ab] : Kl (a) AKI(D) o A. Fin{a}. Fin{b}. ~(— {a}) .D.

Cd{axb}= Cd{a}. Cd {b}

[D4; D26)

.BeB.[3A4a]l.AcA.B=AvC.C¢ta

[2; T11]

[2; T11; T4; D7]
[AD1; 2]

[D26]

[6; ADI]

[ON]

[2; T213]

[1; 5; 7; 8; 9; ON]
[1; 10; ON]

[1; ON]
[2; ON]

[3; T11; T5]
[4; T11; T5]
[5; 6; ON]
[7; T11; T5]
[8; D3]

[9; ON]
[T216]
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[ab]:Hp(4) .D.

[34].
Aga. [4; ON]
~(A=ad). [4; ON]
Cd{a- A} +1=cCd{d}. [5; ON]
Cd{a - A} < cd{a}. [7; 2; ON]
Cd{(a - A)*xb}= Cd{a - A} cd{b}. [3; 8; IH]
(a-A)*bUA*xboaxb. [D26]
(a-A)*bNA*xboA, [1; T217; D26; T217]
Cd{(a - A)*b} + Cd{Axb}= Cd{axb}. [10; 11; ON]
Cd{a - A}. cd{o} + Cd{p} = Cd{a*b}. l9; 12; T215; 3; 5; 1]
(Cd{a - A} +1)-Cd{p}= Cd{a*b} [13; ON]

Cd{a*b}= Cd{a}- Cd{b} [7; 14; ON]

[ab]: KI(a) AKI(D) o A. Fin{a}. Fin{b} .D. Cd{a*b}= Cd{a}- cd {b}

-~ [T215; T218; D26]
[ABa]: sbstm {a}.Aca.Beat(Cm(4)) .0. ‘
el (Av (Cm(A\B)) Uel(Av(Cm(A\B))*BUB C a [1; D25; D26; ON]
[ABCa): sbstm {a}.Aca.Cea.Beat(Cm(4)).
Bepr(C) .D. Ceel(Av(Cm(A\B))*B
[ABCa]:Hp(5) .O.

C\BeC\B. [1; 3; 4; 5; T45; D25]
Beel(Cm(4)). [4; D10]
Cm (A)\BoKl(el (Cm(4)) N ex(B)) . [7; T46]
Av (Cm(A)\B)o AvKl(el (Cm(A4)) Nex(B)). [8; ON]
Av(Cm(A)\B)o Kl(el(4) U (el(Cm(A)) Nex(B))). [9; D4; T197; T13)
C\Beel (Av(Cm(A)\B)). [6; 10; BA]
C\BvBeel(Av(Cm(A)\B))*B. [11; D26; BA]
Ceel(Av(Cm(A)\B))*B [12; T44]

[ABCa]: sbstm {a}.Aca.Ceca.Beat(Cm(A4)).Beex(C) .D.
Ceel(Av(Cm(A\RB))
[ABCa]:Hp(5) .D.

Beel(Cm(A4)). [4; D10]
Av(Cm(A\B)oAv(Cm(A)ACm(B)). [6; T47]
Av(Cm(A)\B)o(AvCm(4) A(AvCm(B)). [7; BA]
Av(Cm(AN\B)oUn A(AvCm(B)). [8; D6]
Av(Cm(A\B)oAvCm(B). [T10; 9; D3; T63]
Ceel(Cm(B)). [5; T25; T27]
Ceel(Av(Cm(A)\B)) [10; 11; 1; 2; 3; D25]

[ABCa): sbstm {a} . Aca.Beat(Cm(4)).Ceca ..
Ceel(Av(Cm(A\B)*B U el(Av(Cm(A\B)) UB  [T39; T221; T222]
[ABa]: shstm {a}.Aca.Beat(Cm(4)) .D.
aoel(Av(Cm(A\B))*B U el(Av(Cm(A\B)) UB [T220; T223)
[a]: shstm {a} Fin{a}.~ (= {a}) .2.[3n].cd{a}=2" -1
[a] : Hp(3) .
[34B]::

Aeca. }

~(A£Un). [3; 1; D25]
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Bea.
BeCm(A) .. } [3; 4; 5; Dé]
[3c]-
ng::(cm(A))' ] [1; 2; 7; T206]
[3D]:
Dea.
De Av(Cm(ANC). [1; 4; 8; D4]
Ceex(D). [8; D11; T27; T30]
el(D)C a. [12; 1; 9; T33]
Cd {el(D)} < Cd {a}. [2; 13; ON]
[3m].
Cd{el(D)}=2"-1. [14; IH]
Cd{el(D)*C}= cd{el(D)}. [15; 12; T215]
el(D)*C n el(D) o A.
el(D)*CnN CoA. } [12; D26]
el(D)n CoA.
Cd {el(D) U el(D)*C U C} =
Cd{el(D)} + cd {el(D) * C} + cd {C}.
[17; 18; 19; ON]
el(D)uel(D)*xCU Coa. [1; 4; 8; T224]
Cd {a} = cd {el(D)} + Cd {el(D) * D} + Cd {C}.
[20; 21]
Cd{a}=2"-1+2"-1+1.
[22; 15; T215; ON]
Cd{a}=2"""-1:: [23; ON]
[3n].Cd{a}=2"-1 [24; 050]

[AB]: Beel(Cm(A)) .D. Av(Cm(A)\B) o Cm(B)
[AB]:Hp(1) .D.

Cm(A)\BoCm(A)ACm(B). [1; T47]
Av(Cm(AN\B)oAv(Cm(A)ACm(B)). [2; ON]
Av(Cm(AN\B)o (AvCm(4)) A(AvCm(B)). [3; BA]
Av(Cm(A\B)oUnA(AvCm(B)). [4; D6]
Av(Cm(A\B)oAvCm(B). [5; T10; T60]
Acel(Cm(B)). [1; BA]
Av(Cm(AN\B) o Cm(B) [6; 7; T63]
[ABa]: sbstm {a}.Aca.Becat(Cm(A)) .2. ac el (Cm(B))

Uel(Cm(B))*BUB [T224; T226; D10]

lan]:n>1.Cd{a}=2"- 1. shstm {a} .>. Cd {atm,}=n
[an]: Hp(3) .D.

[34].
Aca. o a.
Asgat(Ki()) . } (15 2; 3; 7206]
A% Kl(a). [1; 2; 5]
Cm(A)¢ea. [6; 8; D6; D25]
el (Cm(A)) € a. [6; 7; T207]

shstm {el (Cm(4))}. (8; T200]
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10. el(Cm(4)) Uel(Cm(A)*A U Aoa. [3; 7; 5; T36; T227]
11. Cd {el(Cm(A4)) U el (Cm(A)) *xA U A} = Cd {a}. [9; ON]
12. el (Cm(A)) N el (Cm(A))*A4 o A. [D6; D26]
13. el(Cm(A)) NAoA. [D6]
14. el (Cm(A))*ANAoA,. [D6; D26)
15. Cd {el(Cm(A))} + Cd {el(Cm(A)) * A} + Cd {4} = Cd {a}.
[11-14; ON]
16. 2.Cd{el(Cm(A)}+1=2"-1. [5; T215; 2]
17. Cd {el(Cm(4))} = 2771 - 1. [16; ON]
18. Cd {atmeycmay t =7 - 1. [8; 17;1H]
19. atm, o atmg(cm(a) U A4 . [T39; T203; 5; 10]
20. Cd{atmz}=n-1+1=n, [18; 19; ON]
Cd {atm,} = n [20]

7229 [an]:n=0.Cd{a}=2"- 1. sbstm {a}.>. Cd{atm,} =2
[T204; T228; T199]

We now define the terms which will be primitive provided a certain
number of objects exist. We begin this with some definitions which
generalize the idea of pr and Ink. We notice that, ultimately, our primitive
terms defined on a name say that no individuals of that name are outside
one another.

The definitions of ¢l(2,a) and cl(n,a) do not follow the rule of definition
given by LeSniewski. It should be noted that the definition scheme may be
converted to a proper mereological definitions by using the method of
Frege for reducing inductive definitions to proper definitions.

AD2 [ABan]:sfc {ABan} .=. Aca.Bea. sbstm {a}.Cd {a} = 2" - 1.
D27 lal::ch(a) .=~ [AB]~ Aga.Bea.A+ B .D: Aepr(B).v.Bepr(4)
D28 |a]:fl(a) .=:[AB]:Aca.Bea.A+ B .D. Aeink(B)

D29  [a]- cl(a) .=: ch(a).v.fl(a): ~(— {a})

D30 [a]:cl(2a) .=.[3AB].Aca.Bea.A+ B.cl(AU B)

T230 [AB]:Agex(B) .DO. ~(cl(AUB)).A+ B
PR [AB]:Hp(1) .O

2. A+B. [1; 733]

3. AgAUB.

4. BgAUB, ] [ON]

5. ~ (Agpr(B)). .

6. ~(Bepr(4)). } [1; 733]

7. ~(ch(A U B)). [2; 3; 4; 5; 6; D27]

8. ~(Aelnk(B)). [1; T33]

9. ~(fi(AUu B)). [2; 3; 4; 8; D28]

10. ~(cl(A U B)). [7;9; D29]
~(cl(AUB).A+B [2; 10]

T231 [AB]:~(cl(AUB)).A% B .D>. Acex(B)

PR [AB]:Hp(2) 0.

3. ~(ch(AU B)). . 9.

4. ~f(AUB). } [1; 2; D29)]
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5. ~(Agpr(B)). .
6. ~(Bepr(d). ] [3; D27]
7. ~ (A elnk(B)). [4; D28]
A ex(B) [2; 5; 6; 7; T33]
T232 [AB]:Acex(B) .=. A+ B.~(cl(A U B)) [T230; T231]
Hence, cl is a primitive term.
T233 [ab]:ch(a).b C a .D.ch(d) [D27)
T234 |ab]:fl(a).b C a .. fI(b) [D28]
7235 [ab]:cl(a).bC a.~(— {b}) .D. cl(d) [D29; T233; T234]
T236 [ABC]..Agpr(B).Acpr(C) . D: B=C.v.Bepr(C).v.
Cepr(B).v.Belnk(C) [D7; T33]
T237 [ab):ch(a).ch(d) .D. ch(an b)
PR [ab): Hp(2) .D.
3. anbCa. [1; 2; ON]
ch(a N b) [1; 3; T233]
T238 |[AB]:Acex(B) .=. A+ B.~(cl(2AU B)) [T232; D30]
Hence cl(2a) is primitive
T239 [a)- cl(a) .=: ~( {a):[AB]:Aea.Bea.A% B .D. ~(Acex(B))
[D27-D29; T33]
T240 [a]:cl(a) .O. cl(24). [D29; D30]
T241 [AB]:+ A% B .D:cl(AUB) .= cl(2A U B) [D30; T240]
DS1  |an]:-cl(na) .=:n>2.cl(n - 1a):[A]:Aea D. cl(n - 1a - A)
T242 [an]:cl(na) .O. cl(n - 1a) [Ds1]
T243 [an]- cl(na) .O: [m]:2<m<n .D. cl(ma) [T242]
T244 [a]:AeA.~(Aga) .D.a- Aoa . [ON]
T245 |an):cl(na) . AcA.~(Aga) .D. cl(na- A) [T244)

T246 [an].. cl(na) .=2n>2.cl(n- 1a):[A]l:AeA D.cl(n-1la- A)

[DS1; T245)

T247 [Aa):Ao AD.a-Aoca
T248 [an]- cl(na) .=:n>2.cl(n - 1a):[A]:—= {A} D.cl(rn- 1a- A)

[ON]

[T246; T247)

T249 [ab]:cl(a).~(— {anbd}) .D. cl(@anb)
PR [abd] :: Hp(2) .D..

3. [AB]~Aga.Bga.A+ B .D: Acpr(B).v.Bepr(A) .v.AgInk(B) ..
[1; T239; T33]

4. [AB]~Aganb.Beanb.A+ B D: Acpr(B).v. Bepr(4).v.

Aelnk(B) .. [3; ON]
cl(an b) [3; 4; T239; D29]
T250 [an]-. cl(na) .=: n> 2:[A]— {A} D.cl(n- 1a- A) [T247, T248)

T251 [AB]: Asex(B) Cd{a} z Aga.Bga D. ~(cl(2a))
PR [AB]:Hp(4) .DO

5. A+ B. [1; T33]
6. aoAU B. [2; 3; 4; 5; ON]
7. ~(cl(2A U B)). [1; T238]

~ (cl(2a))

(65 7]
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[ABanl:n>3.Cd{a}=n.Aca.Bea.A+ B D.
[3bc]l.bCa.Acb.Beb.Cd{bt=n-1.Cea.
~(Ceb).aobUC.

[ABan]:Hp(5) .2.

[3c].

Cea.

C+A. [1; 2; 5]
C+B.

a-CCa. [ON]
Aga-C. [3; 71
Bea-C. [4; 8]
Cdi{a-Cl=n-1. [2; 6; ON]
aoca-CUC. [ON]
~(Cea-C). [ON]

[36C].0 CTa.Aeb.Beb.Cd{p}=n-1.Cea.~(Ceb).aocbUC
©[9; 105 115 125 13; 14]

[ABan): Acex(B).Cd{at=n.n>3.Aca.Bea .D. ~(cl(na))

[ABan]: Hp(5) .O.

A% B, [1; 733]
[3bC].
Agb.Beb.bCa.Cd{b}=n-1. e e El
Cea.~(Ceb).aobUCC. } [2; 3; 4; 5; 6; T202]
~(cl(n - 10)). [1; 7; H]
bUuC-Cob. [8; ON]
a-Cob. [8; 10; ON]
~(cln-1a-C). [9; 11]
~ (cl(na)) . [8; 12; DSI]
~ (cl(na)) [13; T251]

[ABan):n>2.Cd{a}=n.Acex(B).Aca.Bea .D. ~(cl(na)

[T251; T253]
[AB]-. Agex(B) .D:[an]:n>2.Cd{a}=n.Aca.Bea.
A+ B .D. ~(cl(na)) [T254; T33)
[a]: sbstm {a} .D. UnoKl(a) [D3]
[Aan] :: sfc (Adan) . Aepr (Kl(a)) .2 [3B].. Acel(B).
Bepr(Kl(a):[C]: Bepr(C) .D. CeKl{a).
[Aan] = Hp(2) .D::

Aca. [1; AD2]

Cm(4)ea:: [1; AD2; 2; 3; D6]

(3BD]::
Deat(Cm(4)). [1; AD2; 4; T206]
BeCm(D). [1; AD2; 4; 5]
Bepr(Kl(a)) . [1; AD2; 5; 6]
Acel(Cm(D)). [5; D10; BA]
Acel(B): [6; 8]
[Cc]:Bepr(C) .2. C\Bea- [1; AD2; T45]
[3E]-

[Cl:Bepr(C) .O. Ecat(C\B): [10; 1; AD2; T206)]
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[Cc]:Bepr(C) .D. Ecat(CACmM(B)): [11; D10; T47]
[c):Bepr(C) .o. Ecat(CAD): [12; 6; T23]
[C]l:Bepr(C).>. Ecat(D): [11; 5; T18; T36]
[C]l:Bepr(C) D.E=D.. [5; 14]
[C]:Bepr(C) .>. BvDeel(C): [15; 11; D10; D11; D4]
[C]l:Bepr(C) .D>.Uncel(C): [6; D6; 16]
[C]:Bepr(C) .2.Un=C: [17; T6; T10]
[c]:Bepr(C) D. CeKla) :: [18; 1; AD2; T256]

[3B]~Acel(B).Bepr(Ki@)):[C]:Bepr(C) .2. CeKl(a).
[ABa): sfc {ABa2}.Agpr(B) .DO.[3b].0 Ca.Ach.
Beb.ch(d).cd{p}=2

[ABa] : Hp(2) .D.

[9; 7; 19]

AgeAUB,

BeAUB. ] [1; AD2; ON]
A% B. [2; T33]
Cd{AUB}=2. [3; 4; 5; ON]
AUBCa. [1; ON]
ch(AU B). [2; 3; 4; 5; D27]

[36] .6 T a.Aeb.Beb.ch(b).Cd{p}=2 [3; 4; 6; 7; 8]
LABan) : sfc {ABan}. Aepr(B).BeUn .D>.[3b]. b C a.Ach.

Beb.Cd {b}=n.ch(b)

[ABan]:: Hp(3) .D-.

[3c]-

Acgel(C).

Cepr(B): } [1; 2; 3; T256; T257]
[D]:Cepr(D) .2.D=B:

sbstm {el(C)}. [5; T200]
el(C) € a. [5; 1; AD2]
cd {el(C)} < cd {a}. [8; ON; AD2]
B\CeB\C [5; T45]
Un\CeCm(C): [D3; D11; D6; BA]
[E]: Ecel(B\C) .D. Ecex(C): [10; D6; T24]
[E]: Ecel(B\C) .o. EVCEEVC: [12; D7 D4]
[E]:Ecel(B\C) .D.Cepr(EvC): [12; 13; T19; D7]
[E]: Ecel(B\C) .D. EvCeUn: [3; 6; 14]
[E]: Ecel(B\C) .D. EACoA: [12; T24]
[E]: Ecel(B\C) .D. EtCm(C): [12; 5; 15; 16; D6]
[E): Ecel(B\C) .D. E= B\C: [17; 11; 3]
B\Ceatm . [18; DI]
Cm(C) ¢ atm . [3; 11]
aoel(C) U el(C)*Cm(C) UCm(C). [1; AD2; 20; T224]
Cd{a}=2"-1. [1; AD2]
el (C) N el(C)*Cm(C) o A. [D26; Dé6]
el(C) N Cm(C) o A. [ D6)
el(C)*Cm(C) N Cm(C) o A, [D26; D6]

Cd {a} = cd {el(C) *Cm (C)} + Cd {el(C)} + Cd {Cm(C)}.

[21; 23; 24; 25]
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2"-1=2.Cd{el(C)} + 1. [26; 22; T275]
cd{elc)}=2""-1. [27; ON]
[34] -
dC el(C).Ced.Aed.ch(d).Cd{d}=n-1. [28; IH; T258]
duBCa. [1; AD2; 8]
dNBoA. [1; 55 29]
cd {du B} = n. [29; 31; 3; ON]
AegdUB. [29; ON]
BgdUB: [3; ON]
[D]:Ded .O.Depr(B): [5; 29; AI]
ch(d U B) - [D27; 29; 35]
[(306].6Ca.Aeb.Beb.Cd{b}=n.ch(d). [30; 32; 33; 34; 36]

[ABan]: sfc {ABan}.Aepr(B).~(BeUn) .DO. [3b].0 Ca.Ach.
Beb.ch(d).Cd{b}=n
[ABan]:: Hp(3) .D

Begpr(Un):: [1; AD2; 3; T10; DI]
[3D]::
Beel(D).
Degpr(Un): [1; 4; T257]
[C]l:Depr(C) .D. CeUn:
sbstm {el(D)}. [6; T200]
cd{el(D)}=2""-1. [8; proofs of T257, T259]
el(D)C a-. [1; AD2; 6]
[3d] -

dCel(D).Aed.Bed.ch(d).Cd{d}=n- 1:
[IH; 2; 5; 6; 7; 8; 9; T258]

[E]:Eed .D. E€pr(Un): [1 AD2; 6; 11; Al

ch(d UUn). [11, 12; D27]

dnUnoA. [6; 11]

AgdUUn.

BgdUUn. [11; ON]

duUnCa:: [1; AD2; 6; 11]
[3b].6Ca.Aeb.Beb.ch(b).Cd {b} = n [13; 14; 15; 16; 17; 11; ON]

[ABan] > 2. sfc {ABan}. Aspr(B) D.[3b].0Ca.Aeb.Beb.

h(b).cd {b}=n [1250; T259; T260]
[AB] at(AAB) Nat(A\(AAB)) o A [T42; D11]
[AB].at(AAB) Nnat(B\(AAB))oA [T262]
[AB].at(A\(AAB)) Nnat(B\(AAB))oA [T42; D11; DI11]
[AB].at(AAB) nat(Cm(AvB))oA [T42; BA]
[AB].at(A\(AAB)) Nat(Cm(AvB))o A [T42; BA]
[AB].at(B\(AAB)) nat(Cm(AvB))oA [T266]
(

ABan): sfc {ABan} .D. Cd {at(AAB)} + Cd {at(A\(AAB)) +
cd {at(B\(A AB)) + Cd{at(Cm(AvB))}=n
[T262; T263; T264; T265; T266; T267; T48; T229]

[AB].8(AB) = Cd {at(AAB)}
[AB].a(AB) = Cd {at(A\(A AB))}
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AD5 [AB].B(AB) =
AD6 [AB].y(AB) =

Cd {at(B\(4 AB))}
Cd {at(Cm(4 v B))}

These definitions are merely auxiliary definitions used to simplify

notation.

T269 |[Aan): sfc{Adan}. Cd {at(4A
PR [Aan]: Hp(2) ..

3. Acat(A).

4.  AcKi(4).

5. at(4)oA.

6 Kl(at(A)) o KI(A) .

Ae Kl(at(A))

T270 [AB]:Beel(A) .O. A= (A\B)vB
PR [AB]:Hp(1) .O

2. (A\B)vB = (AACm(B))vB.

)} =1 .2, AeKl(at(4))

3. (A\B)vB = (AvB) A(Cm(B)vB)).
4. (A\B)vB = (AvB)AUn.
5. (A\B)VB= AVB.
(A\B)vB=A
T271 [AB]: Beel(A) .D. at(A\B)oat(A) - at(B)
PR [AB] .. Hp(1) .D

[c]:Ceat A\B)
3. [C):Ceat(A\B) .
[C]: Ceat(A\B) .

.Ceat(AACm(B)):
.Ceatm.Ccel(AACm(B)):

[1; 2; DA2; T210]
[3; T5]

[3; 2]

[5; ON]

[4; 6]

[1; T47, D11]
[2; BA]

(3; D6]

[4; D5; D3]
[5; 1; T60]

[1; T47]
[2; D10]

.Ceatm.Ccel(4).Cecel(Cm(B)):

(3; T17, T18; T4]

5. [C]:Ceat(A\B) .=. Ceatm .Ceel(A).Ccex(B): [4; T27]
6. [C]l:Ceat(A\B) .=. Ceatm .Ceel(4).~(Ceel(B)): [5; T39]
1. [C]:Ceat(A\B) .=. Ceat(4).~ (Ceat(B)): [6; D10]
at(A\B) o at(4) - at(B) [7; ON]
T272 [Aanm]: sfc {AAan}. Cd {at(A)} = m.m > 1 D, A = Kl(at(4))
PR [Aanm]: Hp(3) .D.
[3B].
4 Beat(4). Lo a.
5. B#at(A).l [1; 2; 3; ADZ]
6. at(A\B) o at(A) - at(B). [4; D10; T271]
7 at(A\B)oat(4) - B [4; 5; 6; T36]
8. Cd {at(A\B)}=m - 1. [7; 2; 8; 4]
9. A\B = Kl(at(A\B)). [8; 1H]
10. (A\B) v B = Kl(at(A\B)) v B [9; ON]
11. A = Kl(at(A\B)) vB. [4; 10; T270]
12. A = Ki(at(A\B) U B) . [11; D4; T13]
13. A =Kl(at(4) - BUB). [12; 7]
A = Kl(at(4)) [T269; 1; 8; 13; 050]
T273 [Aan): sfc {AAan} .DO. A = Kl(at(A)) [T269;, T272)
T274 [ABan): sfc {ABan}. AABo A.D. Cd{at(A) *at(B)} =

Cd {at(A)}- cd {at(B)}
PR [ABan] : Hp(2) .D.
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A =Kl (at(4)) .

B = Kl(at(B)) . [AD2; 1; T273]

Ki(at(4)) aKl(at(B)) o A. [2; 3; 4]
Cd {at(4) xat(B)} = Cd {at(4)}. Cd {at(B)} [1; AD2; 5; T219)]
[abc].a*c Ubxco(@Ub)*c

[abc]::

[D]~Degaxcubx*c.
:[3AC].Aga.Cec.D=AvC:v:[3BC].Beb.Cec.D=BvC:

[D26]
=.[3EF].EcaUb.Fec.D=EVF: [2; ON]
=. De(aUb)*c . [2; D26]
a*cUbxco(aUb)*c [1; 2; 3; 4; ON]

[abc).ax (bxc)o(axb)*c

[abc] ..

[D]:Deax(b*c)
=, [JAE].Aca.Ecb*xc.D=AVE. [D26]
=, [3ABC].Aca.Beb.Cec.D=Av(BvC). [1; D26]
=, [JABC].Aca.Beb.Cec.D=(AvB)vC. [2; D4]
=, [3FC].Fegaxb.Cec.D=FvC, (3; D26]
=. De(axb)*xc: [4; D26]

ax(bxc)o(axb)xc [1; 2; 3; 4; 5; 6; ON]

[ab]:a*xbobxa [D26; T16]

[abe] : Kl(a) AKI(D) o A.KI(D)AKI(c) o A.KI(a)AKI(c) o A. Fin{a}.
Fin {b}. Fin{c}.~(aoA) .~ (boA).~(coA) .D. Cd{a*xbxc}=
Cd {a}. cd {b}. cd {c} [T219; T276]

[ABC):CeA(AB) .=. Ac A.Be B.[3D].Deat(AAB).C = (AAB)\D.

[ABamn)]: sfc (ABam) .8(AB) =n.n>1 D.

cd{a(AB)}=n

[ABamn] .. Hp(3) .>:

Cd {at(AAB)} = n: [2; AD3]

[CD]:Ceat(AAB).Deat(AAB) .O.C=D .=. (AAB)\C= (AAB\D:
[3; 737, D11; T47]

Cd {at(AaB)} = Cd {A(AB)}. [5; ON]

Ccd {a(AB)}=n. [4; 6]

[ABCD]:A¢lInk(B).Ceex(AvB).Deex(AvB) .O. AvC glink(BvD)

[ABCD]: Hp(3) .0.

[3EFG).

Ecel(A). [Ds; 1]
Ecel(B). [DS8; 1]
Ecel(AvC). [4; T19; T4)
Ecel(BvD). [5; T20; T4]
Feel(4). .

Feex(B). (1; D8]
Feel(AvC). [8; T19; T4]
Feex(D). [3; 8; T30; D7]

Feex(BvD). [9; 11; T30]



368

13.
14.
15.
16.
17.

T281
PR

W g w;m

11.
12.
13.
14.
15.

T282

PAUL J. WELSH, Jr.

Geel(B). }
Geex(A4).
Geel(BvD).
Geex(C).
Geex(AvC).
AvCelInk(BvD)

[1; D8]

[13; T20; T4]
[3; 14; T30; D7]
[14; 16; T30]

[6; 7; 10; 12; 15; 17; T31]

[ABCD]:8(AB) 23.CeA(AB).DeA(AB).C ¥ D .D. C £ Ink(D)

[ABCD]: Hp(4) .D.

[3EF].
Ecat(AAB). l
C=(AAB\E.
Feat(AAB). }
D= (AAB\F. )"
E+F.
(AAB)\(EVF)¢eel(C).
(AAB)\(EVF)¢el(D).
Ecel(D).
Ecex(C).
Feel(C).
Feex(D).

C £Ink(D)

[2; AD7]

[3; AD7]

[4; 6; 8]

[6; T4; BA]
[8; T4; BA]
[5; 8; 9; T:39]
[6; D11]

[6; 7; 9; T39]
[8; D11]

[10; 11; 12; 13; 14; 15; T31]

[ABCD]:8(AB) 23.CeA(AB)*at(Cm(AVB)).DeA(AB) *at(Cm(Av

B)).C+ D .D. Celnk(D)

[ABCD]::Hp(4) .D-

[3EFGH] -
EtA(AB).
Feat(Cm(AvB)). }
C=EvVF.
GeA(AB).
Heat(Cm(AvB)). }
D=GVH:
E+G.v.F +H:

E+ G .D. Eglnk(G):

Feex(AvB).
Heex(AvB):

E+G .D.Celnk(D):

F+H D, Fegex(H):
Feex(G).

F + H D. Feex(D).
Heex(E).
F+H.D Heex(C):
EAGeel(C).
EAGeel (D) -

C ¢Ink(D)

[2; D26]

[3; D26]

[4; 5; 6; 7; 8; 9]

[5; 8; 1; T281]

[6; D10; T27]

[9; D10; T27)

[7; 10; 12; 13; 14; T280]
[6; 9; T37]

[6; 8; BA]

[16; 17; T30]

[5; 9; AD7; BA]

[18; 19; T25; T30]
[1; 5;7; 8; T4; T17)
[1; 5; 8; 10; T4; T18]

[731; 11; 15; 7; 10; 18; 20; 21; 22]

[AB]:a(AB) > 0.B8(AB) > 0.8(AB) > 0 .D. A ¢ Ink(B)

[AB]:Hp(3) .D.
[3CDE].
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CeA\(A AB). [1; AD4]
DeB\(AAB). [2; AD5]
EcAAB. (3; AD3]
Egel(4). (6; T17]
Ecel(B). [6; T18]
Ceel(4). [4; D11]
Ceex(B). [4; D5; D11]
Deel(B). [5; D11]
Deex(A). [5; D5; D11]
Acglink(B) [7; 8; 9; 10; 11; 12; T31]

[ABCD]:8(AB) =2 3.CcA(AB) *at(A\(AAB)) *xat(B\(A AB)).
DeA(AB) *at(A\(A AB)) xat(B\(AAB)). C + D .D. Celnk(D)
[ABCD]::Hp(4) .0~

(3EFGHKM] ..
EcA(AB).
Feat(A\(AAB)). .
Geat(B\(AAB)). [2; Dz6)
C=EVFvG.
HeA(AB).
Keat(A\(AAB)). } [3; D26]
Meat(B\(AAB)).
D=HvVKVM: [3; D26]
E+Hv.F+K.v.G+ M: [4; 8; 12]
EAHeel(C). [1; 5; 9; 8; AD7; BA]
EAHeel(D). [1; 5; 9; 12; AD7; BA]
Feel(C). [8; T20]
Keel(D): [12; T20}
F+ K .D. Feex(D): [T23; T31; AD7, 6; 9; 10; 11; 12]
F+ K .D.Keex(C): [T23; T31; AD7; 5; 6; 7; 8; 10]
F+ K .D. Celnk(D): [14; 15; 16; 17; 18; 19; T31]
G+ M D. Ceglnk(D): [20]
E+ H.D. Eclnk(H): [T281]
E+ H.D. Celnk(D) - [22; T280; 8; 12; T30]

C ¢ Ink(D) [13; 20; 21; 23]

[ABCD]:8(AB) > 3.C e A(AB) *at(A\(4 AB)) *at(B\(AAB)) .
DegA(AB) *xat(Cm(AvB)) .D. Celink(D)
[ABCD]: Hp(3) .D.

[3EFGHK].

EcA(AB).
Feat(A\(AAB)).
Geat(B\(AAB)).
C=EVFvG.
HeA(AB).
Keat(Cm(AvB)). [3; D26]
D=HvVK.

EaHeel(C). [1;7; T17, T19; T4]
EAHeel(D). [1; 10; T18; T20; T4]

[2; D26]
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Geel(C). [6; 7; T20])
Geex(D). [6; 8; 9; 10; T39; T30; T267; T263; T37)
Keel (D). [9; 10; T19]
Keex(C). [4; 5; 6; 7; 9; T30; T37; T39; T263; T267)
C £ink(D) [11; 12; 13; 14; 15; 16; T31]

[ABC]:C eA(AB) *at(A\(A A B)) xat(B\(AAB)) .DO. C ¢lnk(4)
[ABC]:Hp(1) .O.

[3DEFG].
DeA(AB).
Ecgat(A\(AAB)). .
Feat(B\(AAB)). [1; D26
C=DVEVF.
Deel(C). [5; T19]
Deel(4). [2; AD7; T4]
Geat(AAB). .
De(AAB)\G. } [2; AD7]
Geel(4). [8; D10; T17; T4]
Geex(C). [3; 4; 9; T262; T263; D11; T30; T37]
Feel(C). [4; T19]
Feex(4). [4; D11]
C £ink(4) [6; 7; 10; 11; 12; 13; T31]

[ABC]:CeA(AB) *at(A\(A A B)) xat(B\(AAB)) .D. Celnk(B) [T286]
[ABC]:CeA(AB)*at(Cm(AvB)) .2. Celnk(A)
[ABC]:Hp(1) .O.

[3DEF].
DeA(AB).
Ecat(Cm(AvB)). } [1; D26]
C=DVE.
Deel(4). [2; AD7; T4; T17]
Deel(C). [4; T19; 2]
Ecel(C). [4; T20; 3]
Ecex(4). (3; D10; D6
Feat(AAB). .
D= (AAB\F. l [2; 4D7]
Feel(A). [9; D10; T17; T4)
Feex(C). [10; D11; T265; 3; T30; T37]
Celnk(A) [5; 6; 7; 8; 11; 12; T31)
[ABC]: CeA(AB) xat(Cm(Av B)) .D. Celnk(B) [ T288]

The definition which follows, AD8, and those like it, AD9-ADI15, are
merely introduced as abbreviations for otherwise cumbersome notation.

AD8

T290

[ABC]:CeTy(AB) .=. Ce AU BU (A(AB) *at(A\(A A B)) *
at(B\(A AB))) U (A(AB) *at(Cm(Av B)))

[ABan]:: sfc(ABan) .8(AB) = 3 .a(AB) = 2.8(AB) = 2.
Cm(AvB)eCm(AvB) DO [3b].Cd{d}=>n.bCa.Ach.
Beb:[CD]:Ceb.Deb.C#+ D .D. Celnk(D)
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[ABan]:: Hp(5) .D..
[EF]:E€T,(AB). Fe T.(AB) .E+ F .D. E¢Ink(F):
[2; 3; 4; 5; T282; T283; T284; T285; T286; T287; T288; T289]

ANBoA. [2; 3; 4; T283]
AN (AAB) *at(A\(A AB)) xat(B\(AAB))) © A. [3; D26; AD7; T30]
BN (A(AB)*at(A\(AA B)) xat(B\(AA B))) o A. [4; D26; AD7; T30]
ANA(AB)*at(Cm(AvB)) oA. [D26; AD7; D6; T30]
BNA(AB)*at(Cm(AvB)) oA. [D26; AD7; D6; T30]

A(AB) *at(A\(AAB)) xat(B\(AAB)) N A(AB) xat(Cm(AvB)) o A.
[T262; T263; T264; T265; T266; T267;, T30)
Cd {T,(AB)} = Cd{A} + Cd {B} + Cd{A(AB) *at(Cm(Av B))} +
Cd {A(AB) xat(A\(4 A B)) *at(B\(A A B))}.
[7; 8; 9; 10; 11; 12; AD8; ON]
Cd {Ti(AB)} =1+ 1 + 8(AB) - y(AB) + 8(AB) -a(AB) - B(AB) .
[13; 7; 8; 9; 10; 11; 12; T219; T7]
Cd {T:(AB)}>2 + y(AB) + 8(AB) + @(AB) + B(AB). [14; 048; ON]
Cd {T.AB)}=n.. [AD3; AD4; AD5; AD6; 1; 15; T268; T228)
[3b]~bCa.Cd{b}=n.Aeb.Beb:[CD]:Ceb.Deb.
C % D .D. Celnk(D) [ADs; 16; 1; 6]
[ABan):: sfc(ABan) .a(AB) > 2.B(AB) > 2.8(AB) = 3.
Cm(AvB)o AD:. [3b].Cd{dt=n.bCa.Acb.Beb:[CD]:Ceb.
Degb.C+D .D.Celnk(D)
[ABan]:: Hp(5) .0
Acelnk(B): [2; 3; 4; T283]
[EF]:EeT(AB) .FeT,(AB).E+ F .D. EcInk(F):
[ADS; 6; T282; T284; T285; T286; T287; T288; T289]

y(AB) = 0. (5]
ANBoA. [6; T33]
AN (A(AB) *at(A\(AAB)) *at(B\(AAB))) o A. [2; D26; AD7; T30]
B N (A(AB) *at(A\(A AB)) xat(B\(AAB))) o A. [3; D26; AD7; T30]
Cd {T,(AB)} = cd {A} + Cd {B} + Cd {aA(AB) *at(A\(A AB)) *

at(B\(A AB))}. [8; 9; 10; 11; ON]
Cd {T(AB)} =1+ 1 +8(AB)-a(AB)-BAB). [12; T219; T268; T279]
Cd {T.(AB)} =2 + 8(AB) + a(AB) + B(AB). [13; ON]
Cd {T\AB)}=n- [AD2; 1; 14; T268; T228]
[3b] - cd {b}>n bCa.Aeb.Beb:[CD]:Ceb.Deb.

C +D .D.Celnk(D) [1;AD8; 7; 15]

[ABan]:: sfc (ABan) .a(AB) = 2 .8(AB) = 2.8(AB) =
[3b]~bCa.Cd{b}=n.Acb.Beb: [CD].Csb.Dsb c+
D .D. Celnk(D) [1290; T291]
[ABCD]:6(AB) 23.CcA(AB)*at(B\(A AB)) *xat(Cm(AVB)).
DeA(AB) *xat(B\(AAB))*at(Cm(AvB)).C +# D .D. Ceink(D)
[ABCD]:: Hp(4) .o::
[BEFGHKM] -.

EcA(AB).

Feat(B\(AAB)).

Geat(Cm(AvB)).

C=EVFvG.

[2; D26]
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HeA(AB).

Keat(B\(AAB)). .
Meat(Cm(AvB)). [3; D26]
D= HvaM:

E+H.vF+K.~v.H+ M: [4; 8; 12; AD7; T37]
E+H.D.Ecink(H): [1; 5; 9; T281]

E+ H .D. Celnk(D):
[T262; T263; T264; T265; T266; T267; 14; T280;
5;6;7;8;9; 10; 11; 12; 14; T30]

EAHeel(C). [1;5;9;8; T19; T17; T4)
EAHeel(D). [1;5; 9; 12; T19; T17; T4]
Feel(C). [8; T20]
Keel(D): [12; T20]
F+ K .D. Fegex(D): [6; 10; T263; T265; T37; T30]
F+K .D.Keex(C): [10; 6; T263; T265; T37;, T30]
F4 K .D. Celnk(D): [16; 17; 18; 19; 20; 21; T31]

G+ M .D. Geex(D):
[7; 9; 10; 11; 12; T263; T265; T37, T30]

G+ M .D. Meex(C):
[5; 6; 7; 8; 11; T263; T265; T37, T30)]

Geel(C). [7; 8; T20]
Meel(D): [11; 12; T20]
G+ M D, Celnk(D) . [16; 17; 23; 24; 25; 26; T31]

[13; 15; 22; 27]

[ABC]:CeA(AB) *at(B\(AAB)) *at(Cm(Av B)) .D. C¢link(4)
[ABC]: Hp(1) .o.

[3DEFG].

C £Ink(4)

DsA(AB).

Egat(B\(AAB)). )

Feat(Cm(AvB)). [1; D26)

C=DVEVF.

Deel(C). [2; 5; T19]

Deel(4). [2; AD7; T4]

Feel(C). [4; 5; T20]

Feex(A). [4; T37]

Geat(AAB). )

D= (AAB)\G. ] [2; 4D7)

Geel(4). [10; D10; T17; T4]

Geex(C). [10; 11; 3; 4; 5; T263; T265; T30]
[6; 7; 8; 9; 12; 13; T31]

[ABC]:C¢A(AB) *at(B\(AAB)) *at(Cm(AvB)) .D. Celnk(B) [T294]
[ABC]:CeT:(AB) .=. Ce¢A U B UA(AB) *at(B\(A A B)) *at(Cm (A v B))
[ABan]:: sfc {ABan}.8(AB) > 2.a(AB) = 1.B8(AB) >2.Cm(AvB)¢

Cm(Av B)

Do [3b]bCa.Cd{pl=n.Aeb.Beb:[CD]:Ceb.Deb.

C+ D .D. Celnk(D)
[ABan]:: Hp(5) .2
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6. Acgelnk(B): [2; 3; 4; T283]
1. [EF]: E€T,(AB) .FeT,(AB) .E % F .D. EclInk(F):
[6; T293; T294; T295]

8. ANBoA. [6; T33]
9. AN A(AB) xat(B\(AAB)) xat(Cm(AvB)) oA. [5; AD9; D26; T30]
10. BN A(AB) xat(B\(AAB))*at(Cm(Av B)) o A. [5; AD9; D26; T30]
11. Cd {T2(AB)} = Cd {A} + Cd{B} + Cd {A(AB) »at(B\(4 A B)) *
at(Cm(AvB)). [8; 9; 10; ON]

12. Cd {T:(AB)} =1+ 1 + y(AB) .B(AB) - 8(AB).
[T219; T228; 11; AD3; ADS5; AD6]

13. Cd {T2(AB)} > 2 + y(AB) + B(AB) + 8(AB). [12; ON]
14. Cd {T.(AB)} = n - [1; 3; 13; T268; T228]
[38]~0Ca.Cd{bt=n.Acb.Beb:[CD]:Ceb.Deb.
C # D .D. Celnk(D) [1; AD9; 7; 14]

AD10 [ABC):Ce T3(AB) .=. Ce AU BU A(AB) xat(A\(A A B)) xat(B\(4 AB))

T297 [Ach : sfc {ABan}.8(AB) = 3.a(AB) = 1.B(AB) = 2.Cm(AvB) o A.
Dn[3b]bCa.Cd{b}=n.Acb.Beb:[CD]:Ceb.Deb.C# D .0.

Celnk(D)
PR [ABan]:: Hp(5) .D-.
6. Acelnk(B): [2; 3; 4; T283]

1. [EF): Ee T3(AB) .Fe T3(AB) .E # F .D. E¢lInk(F):
[6; T284; T286; T287]

8. ANBoA. [6; T33]
9. ANA(AB)*at(A\(AAB))*at(B\(AAB)) o A. [T263; T264; T265; T30]
10. BN A(AB) *at(A\(AAB)) xat(B\(AAB)) o A. [T263; T264; T265; T30)
11. Cd {T3(AB)} = Cd{A} + Cd {B} + Cd {A(AB) *at(A\(A A B)) *

at(B\(AAB))}. [AD10; 8; 9; 10; ON]
12. Cd {T:(AB)} =1+ 1 +8(AB)-a(AB) . B(AB).

[11; T263; T264; T265; T219; T228]
13. Cd {T;(AB)} =2 + 8(AB) + B(AB). [12 2; 3; 4; ON]
14. y(AB) =0. (5]
15. Cd {Ts(AB)} = n.. [T268; 1; 3; 14; 13; T218]
[3v]~bC a.Cd{b}>n.Aab.Bsb;[CD]:Csb.Dsb.
C+ D .D. Celink(D). [1; AD10; 7; 15]
T298 [ABan):: sfc {ABan}.8 >3.a(AB) = 1.8(AB) =2 .D. [3b]

bCa. Cd{b}>n Asb Bsb.[ D]:Ceb.Deb.C+ D .D. Celnk(D)
[1296; T297)

Notice that we can make appropriate changes in the * names con-
structed to get similar results with a(4B) =2 and B(AB) = 1. We will
merely state the results as follows:

T299 [ABan):: sfc {ABan}.8(AB) >3 .a(AB) > 2.B(AB) =1 D> [3b] -~
bCa. Cd{b}>n Aegb.Beb:[CD]:Ceb.Deb.C# D .D. Celnk(D)
[ T298]
T300 [ABC]:Ceat(A\(AAB)*at(B\(AAB))*at(Cm(Av B)) .D. Celnk(4)
PR [ABC]:Hp(1) .o
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[3DEF].
Deat(A\(AAB)).
Egat(B\(AAB)).
Feat(Cm(AVB). [1; D26)
C=DVEVF.
Deel(C). [5; T19; 2]
Deel(4). [2; D10; D11]
Ecel(C). [5; T20; 3]
Ecex(4). [3; D10; D11; D5]
AABeel(A). [2; D10; D11; D5; T17]
AABeex(C). [2; 3; 4; T30]
Celnk(A4) [6; 7; 8; 9; 10; 11; T31]
[ABC]: C eat(A\(A A B)) *at (B\(A A B)) *at(Cm(Av B)) .D. C¢lnk(B)
[7300]

[ABCDan]: sfc {ABan}.a(AB) = 1.B(AB) = 1.Ceat(A\(AAB)) *
at(B\(AAB))*at(Cm(AvRB)).Decat(A\(AAB)) xat(B\(AAB)) *
at(Cm(AvB)).C + D .D. Celnk(D)

[ABCDan]: Hp(6) .D.

[3EFGHKM].
Egat(A\(AAB)).
Feat(B\(AAB)). .
Geat(Cm(AvB)). [3; D26)
C=EVFvG.
Heat(A\(AAB)).
Keat(B\(AAB)). )
Meat(Cm(AvB)). [4; Dze6]
D=HvKvM.
E = A\(AAB). [1; 7; 2; T210]
F =B\(AAB). [1; 8; 3; T210]
H=A\(AAB). [1; 12; 2; T210]
K=B\(AAB). [1; 13; 3; T210]
E=H. [16; 18]
F=K. [17; 19]
G+ M. [6; 10; 15; 20; 21; 9]
Geel(C). [10; T20; 9]
Geex(D). [T30; T37; 9; 12; 13; 14; 15; T266; T267)
Meel (D). [15; 14; T20]
Meex(C). [T30; T37, 14; 7T; 8; 9; 10; T266; T267]
Ecel(C). [7; 10; T19]
Ecel(D). [20; 12; 15; T19]

C e Ink(D) [23; 24; 25; 26; 27; 28; T31]

[AB].at(A\(A AB)) * at(B\(AAB)) *at(Cm(Av B) N A(AB) *
at(B\(AAB))*at(Cm(AvB))o A

[D26; AD7, T262; T263; T264; T265; T266; T267)
[ABCD]: Ceat(A\(AAB))*at(B\(AAB)) *at(Cm(Av B)).
DeA(AB)*at(B\(AAB)) xat(Cm(Av B)) .a(AB) = 1.8(AB) =
1.D. Celnk(D).
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[ABCD]: Hp(4) .o.

[3EFGHKM].
Egat(A\(AAB)).
Feat(B\(AAB)). )
Geat(Cm(Av B)). [1; D26]
C=EvFvG.
E=A\(AAB). [5; 3; T210]
F=B\(AAB). [6; 4; T210]
HeA(AB).
Keat(B\(AAB)). .
Meat(Cm(Av B)). [2; D26]
D=HvKvM.
K= B\(AAB). [12; 4; T210]
F=K. [10; 15]
Feel(C). [8; T20; 6]
Feel(D). [16; 14; T19]
Egex(D). [T266; 5; T37; 11; 12; 13; 14; T262; T263]
Ecel(C). [8; T19; 5]
Heel (D). [14; T19; 11]
Heex(C). [T262; T263; T264; 5; 6; T; 11; T30]

CelInk(D) [17; 18; 19; 20; 21; 22; T31]

[ABC]: CeT4(AB) .=. Ce AU B U at(A\(A AB)) » at(B\(A A B)) *
at(Cm(Av B)) U A(AB) xat(B\(AA B)) xat(Cm(Av B))

[ABan) :: stc {ABan}.8(AB) > 3.a(AB) = 1.B(AB) =1.Cm(AvB)¢
Cm(AvB) D~ [3b]~bCa.Cd{b}=n.Acb.Beb:[CD]:Ceb.
Deb.C+ D .D. Celnk(D)
[ABan]:: Hp(5) .D-
Aglnk(B): [2; 3; 4; T283]
[EF]:EeT4AB) .FeT4AB).E + F .D. EgInk(F):
[5; 6; T294; T295; T300; T301; T302; T304)
ANBoA, [6; T33]
AN at(A\(A AB)) *at(B\(A AB))*at(Cm(Av B)) o A.
(3; 6; D11; D6; T30]
BN at(A\(A AB)) xat(B\(AAB))*at(Cm(Av B)) o A.
[4; 6; D11; D6; T30]
AN A(AB) * at(B\(A AB)) xat(Cm(Av B)) o A. [5; AD9; D26; T30]
BN A(AB) *at(B\(AAB)) *xat(Cm(AvB)) o A. [5; AD9; D26; T30]
Cd {T4(AB)} = cd {A} + cd {B} + Cd {at(A\(4 A B)) *x at(B\(A A B)) *
at(Cm(Av B))} + Cd{A(AB)*at(B\(A A B)) *at(Cm(Av B))}.
[8; 9; 10; 11; 12; T303; ON]
Cd {T4«(AB)} =1 + 1 + y(AB) + 8(AB) .y(AB) .
[13; T262; T263; T264; T265; T266; T267, T269; 3; 4]
Cd {T4(AB)} > 2 + y(AB) + 8(AB). [14; 5]
Cd {T.(AB)}=n- [15; 3; 4; T228]
[3b].b8C a.Cd{b}=n.Acb.Beb:[CD]:Ceb.Deb.
C+ D .D. Celnk(D). [1; AD11; 7; 16]
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[ABan)] :: sfc {ABan}.8(AB) > 3 .a(AB) = 1.8(AB) = 1.Cm(AVB).oA.
D [38].0Ca.Cd{p}=n.Aeb.Beb:[CD]:Ceb.Deb.
C %D .D.Celnk(D).
[ABan]:: Hp(5) .D..
Aelnk(B): [2; 3; 4; T283]
[EF]:E€T3(AB). FeT3(AB).E 4 F O. Eclnk(F):

[T284; T286; T287; 6]
Cd {T;(AB)} = Cd{A} + Cd{B} + Cd{A(AB) xat(A\(A A B)) %

at(B\(AAB))}. [Proof as in T297]
Cd {T;(AB)}=1+1 +8(AB). [8; 3; 4; T219; 1]
Cd {T;(AB)}=n - [9; 1; 5; T228; T268]
[38]~bCa.Cd{p}=n.Acb.Beb:[CD]:Ceb.Deb.

C # D .D. CelInk(D) [1; AD10; 10; 7]

[ABan]:: sfc (ABan) .8(AB) = 3 .a(AB) = 1.B(AB) = 1 .D.. [3b] -
bCa.Cd{b}=n.Aeb.Beb:[CD]:Ceb.Deb.C + D .DO. Celnk(D)
[T305; T306]
[ABan]:: sfc(ABan) .8(AB) = 3 .a(AB) = 1.8(AB) =1 .D.. [3b]..
bCa.Cd{b}=>n.Aecb.Beb:[CD]:Ceb.Deb.C+ D .D. Celnk(D)
[T292; T298; T299; T307]
[ABCDE]:Ceat(AAB).Degat(A\(AAB)) *at(B\(AAB))*C.
Ecat(A\(AAB))*C.D % E .D. Delnk(E)
[ABCDE] .. Hp(4) .D:

[3FGHK]:
Feat(A\(AAB)).
Geat(B\(AAB)). } [1; 2; D26]
D=FvGvC.
Heat(A\(AAB)).
Keat(B\(AAB)). } [3; 1; D26]
E=HvKvC.
Ceel(D). [1; 7; T20]
Ceel(E). [1; 10; T20]
Feel(D). [5; 7; T19]
Heel (E): [8; 10; T19]
F+Hv.G+K: (4; 7; 10]
F+ H.D. Feex(E): [1; 5; 8; 9; 10; T30; T37; T39]
F+ H D, Heex(D): [1; 5; 6; 7; 8; T30; T37; T39]
F4 H.D. Deink(E): [11; 12; 13; 14; 16; 17; T31]
G# K .D.Delnk(E): [6; 9; 18]
Delnk(E) [15; 18; 19]
[ABCD]:Ceat(AAB).Deat(A\(AAB))xat(B\(AAB))xC.
a(AB) = 2 .D. Aelnk(D)
[ABCD] : Hp(3) .D.
[3EFG].
Ecat(A\(AAB)).
Feat(B\(AAB)). } [2; 1; D26)
D=EvFvC.

Ecgel(4). [4; D11; D10]
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Egel(D). [6; T19; 4]
Geat(A\(AAB)). )
Geatl ] (3; 4]
Geel(4). [9; D10; D11]
Geex(D). [1; 4; 5; 6; 9; 10; T30; T37; T39]
Feel(D). [6; T20; 5]
Feex(4). [5; T739]

A g Ink(D) ‘ [7; 8; 11; 12; 13; 14; 731]

[ABCD]:Ceat(AAB).Deat(A\(AAB)) *xat(B\(AAB))*C .B(AB) >

2 .D. Belnk(D) [T310]

[ABCDE]:Ceat(AAB).DeC*at(Cm(AvB)).EeC*at(Cm(AvB)).
D # E D, Delnk(E)
[ABCDE]: Hp(4) .D.

[3FG].
Feat(Cm(AvB)). [1; 2; D26]
D=CVvF. [1; 2; D26]
Geat(Cm(AvB)). Ca.
FeCve. } [1; 3; D26]
F+G. (4; 5; 6; 7; 8]
Ceel(D). [1; 6; T19]
Ceel(E). [1; 8; T19]
Feel(D). [5; 6; T20]
Feex(E). [1; 5; 7; 8; 9; T30; T37]
Geel(E). [7; 8; T20]
Geex(D). [1; 5; 6; 7; 9; T30; T37]

D¢ Ink(E) [10; 11; 12; 13; 14; 15; T31]

[ABCD]:Ceat(AAB) .DeCx*at(Cm(AVB)).a(AB) =1 .D. DelInk(A)
[ABCD]: Hp(3) .D.

[3EF].
Egat(Cm(AvB)). .
D=CVE. ] [2; D26]
Feat(A\(AAB)). [3; AD4]
Ceel(4). [1; T17; D10; T4]
Ceel(D). [1; 5; T19)
Feel(4). [8; D10; D11]
Feex(D). [1; 4; 5; 6; T30; T39]
Ecel(D). [4; 5; T20]
Ecex(A). [4; D6]
D glInk(A) [7;8;9; 10; 11; 12; T31]
[ABCD]:Ceat(AAB) .DeC*at(Cm(AvB)).B(AB) =1 .>. Delnk(B)
[T313]
[ABCDE]:Ceat(AAB).Deat(A\(AAB))*at(B\(AAB))*C.
EgC*at(Cm(AvB)) .D. Delnk(E)
[ABCDE) : Hp(3) .D.
[3FGH].
Fesat(A\(AAB)).
Geat(B\(AAB)). } [1; 2; D26]
D=FvGvC.
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Heat(Cm(AvB)). ol
E=CvH. } [1; 3; D26]
Ceel(D). [6; T20; 1]
Ceel (E). [8; T19; 1]
Feel(D). [4; 6; T19]
Feex(E). [1; 4; 7; 8; T30; T37]
Heel (E). [7; 8; T20]
Heex(D). [1; 4; 5; 6; 7; T30; T37]
DelInk(E) [9; 10; 11; 12; 13; 14; T31]

[ABC]:DeTs(ABC) .=. DeAU B Uat(A\(AAB))*
at(B\(AAB))*xC U Cx*at(Cm(AvB)).Ccat(AAB)

[ABan]:: sfc {ABan}.8(AB) = 2 .a(AB) > 2.8(AB) = 2 .D.. [3b] .
bTa.Cd{pl=n.Aeb.Beb:[CD]:Ceb.Deb.C+ D .D. Celnk(D)
[ABan]::Hp(4) .O..

Acelnk(B). [2; 3; 4; T283]
ANBoA. [5; T33]
[2c]- [5; T309; T310; T311; T312; T313; T314; T315]

Ceat(AAB): (2]

[DE]:DeTs(ABC) . EcTs(ABC).D # E .D. Delnk(E) :
[5; 7; AD12; T309; T310; T311; T312; T313; T314; T315]
ANat(A\(AAB))*xat(B\(AAB))*C o A.
[T263; T264; T265; 7; 3)
BnNat(A\(AAB))*at(B\(AAB))*C o A.
[T263; T264; T265; 7; 4]
AN C*at(Cm(AVB))oA. [7; D6]
BN C*at(Cm(AvB)) oA. [7; D6]
at(A\(AAB))*at(B\(AAB))*C N C*at(Cm(AvB))oA.
[T262, T263;, T264; T265; T266; T267, 1]
Cd {Ts(ABC)} = Cd {A} + Cd{B} + Cd {C*at(Cm(Av B))} +
Cd {at(A\(AA B)) *at(B\(AAB))* C}. [7;9; 10; 11; 12; 13; ON]
Cd {Ts(ABC)} =1 + 1 +a(AB) -B(AB) +y(AB).
[14; T219; AD3; AD4; AD5]

Cd {Ts(ABC)} = 2 + a(AB) + B(AB) +¥(AB). [3; 4; 15; ON]
Cd {Ts(4BC)} = n .. [16; T268]
[3b].bCa.Cd{p}=n.Acb.Beb:[CD]:Ceb.Deb.
C # B .D. Ce Ink(D) [1; AD12; 8; 17]

[ABCDE]:Ceat(A\(AAB)).Degat(AAB)*C xat(B\(AAB)).
Egcat(AAB)*Cxat(B\(AAB)).D # E .D. Delnk(E)
[ABCDE]:: Hp(4) .D-.
[3FGHK] -

Feat(AAB).

Geat(B\(AAB)). }

D=FvCvaG.

Heat(AAB). }

[1; 2; D26]

Keat(B\(AAB)).
E=HvCvVK:

[1; 3; D26]
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F+H.Nn.G+K:
Ceel(D).
Ceel(E).
Feel(D).
Heel(E):

F+H.D. Feex(E):
F+ H D. Heex(D):
F+H.
G+K.
G+K.
G+K.

Delnk(E)

.Geex(E):
.Keex(D):

Uuuuuu

[ABC]:CeAAB*at(Cm(AVB)).a(AB) >

[ABC]:Hp(3) .O

[3DE].
Deat(Cm(AvB)).
C=(AAB)vD.
Ecat(A\(AAB)).
AaBeel(A).
AABeel(C).
Deel(C).
Deex(A).
Ecel(4).
Esex(C).

C eink(4)

.Delnk(E):

.Delnk(E) ..

[4; 5; 6; 7; 8; 9; 10]
[1; 7; T20]

[1; 10; T20]

[5; 7; T19]

[8; 10; T19]

[T262; T264; 1; 5; 8; 9; 10; T30; T37]
[T262; T264; 1; 5; 6; 7; 8; T30; T37]

[12; 13; 14; 15; 16; 17; T31)

[T263; T264; 1; 6; 8; 9; 10; T30; T37]
[T263; T264; 1; 5; 6; 7; 9; T30; T37)

[12; 13; 14; 15; 19; 20; T31]
[11; 18; 21]

1.8(AB) =1 .D. Celnk(4)

[1; 3; D26]

[2; AD4]

[3; T17]

[3; 5; T19; T4]

[4; 5; T20]

[4; D10; T27]

[6; D11]

[1; 4; 6; T30; T37]

[7; 8;9; 10; 11; 12; T31]

[ABC]:CeAAB*at(Cm(AvB)).BAB) >0.8(AB) >0 .D. Celnk(B)

[T318]

[ABCDE]:Ceat(A\(AAB)).Deat(AAB)*C*at(Cm(AvB)).
EgAAaBxat(Cm(AvB)).8(AB) = 2 .D. Delink(E)

[ABCDE]:Hp .D.

[3FGHK].
Fegat(AAB).
Geat(Cm(AvB)). }
D=FvCvG.
Heat(Cm(AVB)). }

= (AAB)VH.

Keat(AAB). }
F+K.
Feel(AAB).
Feel(E).
Feel(D).
Ceel(D).
Ceex(E).
Keel(AAB).
Keel(E).
Keex(D).

Delnk(E)

[2; D26]

[3; D26]

(4; 5]

(5; D10]

[9; 12; T19; T4]

[7 5; T19]

[1; 7; T20]

[1; 8; 9; T30; T37]

[10; D10]

[9; 17; T19; T4]

[11; 10; 737; 1; 5; 6; T30]
[13; 14; 15; 16; 18; 19; T31]
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T320, [ABCD):CeAABxat(Cm(AvB)).DeAAB*at(Cm(AvB)).

PR

ADI13

T321

C # D D, Celnk(D)
[ABCD]: Hp(3) .O.

[2EF].
Ecat(Cm(AvB)).
C=(AAB)VE. : [1; D26]
Feat(Cm(AvB)).
D= (AAB)VF. } [2; D26]
E%$F. [3; 5; 7]
AABeel(C). [1; D26; 5; T19]
AABeel(D). [2; D26; T; T19]
Ecel(C). [4; 5; T20]
Ecex(D). [T265; 8; T37; T30]
Feel(D). [8; 7; T20]
Feex(C). [T265; 8; T37, T30]
C ¢ Ink(D) [9; 10; 11; 12; 13; 14; T31]

[ABCD): Ce AAB*at(Cm(Av B)).Dgat(AA B) *at(A\(A A B)) *
at(B\(A AB)) .D. CelInk(D)
[ABCD]: Hp(2) ..

[3EFGH].
Ecat(AAB).
Feat(A\(AAB)). .
Geat(B\(AAB)). [2; D26]
D=EVFvVG.
Hegat(Cm(AvB)).
C=(AAB)VH. l [1; D26]
Ecel(AAB). [3; D10]
Ecel(D). [3; 6; T19]
Ecel(C). [9; 8; T19; T4]
Feel(D). [4; 6; T20]
Feex(C). [4; 7; 8; T266; T262; T39; T30]
Heel (C). [7; 8; T20]
Heex(D). [3; 4; 5; 6; 7; T265; T266; T267; T39; T30]
C elnk(D) [10; 11; 12; 13; 14; 15; T31]

[ABC]:CeT4(AB) .=. Ce AU BUat(AAB) *at(A\(AA B)) *
at(B\(AAB)) UAABx*at(Cm(Av B))

[ABan):: sfc {ABan}.8(AB) = 2.a(AB) = 1.8(AB) = 2 .D.. [3b]..
bCa.Cd{b}>n.Acb.Beb:[CD]:Ceb.Deb.C4+ D .D. Celnk(D).
[ABan):: Hp(4) .O-.
Aclink(B): [2; 3; 4; T283]
[CD):CeTes(AB)..DeT4(AB).C + D .DO. Celnk{D):

(5; AD13; T320,; T320,; T317, T318; T319]
AN BoA. [5; T33]
AnNat(AAB)*xat(A\(AAB))*at(B\(AAB)) o A.

[1; 2; 3; 4; T262;, T263; T264; T30]
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11.
12.
13.
14.

15.
16.

T322

T323

T324

T325

T326

PR

PRIMITIVITY IN MEREOLOGY. II 381

BN at(AAB)*at(A\(AAB)) xat(B\(AAB)) o A.

[1; 2; 3; 4; T262; T263; T264; T30]
ANAAB*at(Cm(AvB))oA. [1; 2; 3; 4; T265; T30]
BN AAB*at(Cm(AvB)) o A. [1; 2; 3; 4; T265; T30]
AAB*at(Cm(AVvB)) Nat(AAB)*at(A\(AAB))*at(B\(A AB)) o A.

[T262; T263; T264; T265; T30]

Cd {Ts(AB)} = Cd{A} + Cd {B} + Cd {at(A AB) * at(A\(AA B)) *
at(B\(AAB)) + Cd{AABx*at(Cm(AvB))}. [7; 8; 9; 10; 11; 12; ON]

Cd{Ts(AB)}=1+1+2.1-B(AB) + 1.-y(AB). [13; 2; 3; T216]
Cd{Ts(AB)} =2 + a(AB) + B(AB) + y(4B). [14; 3; 4]
Cd{Ts(AB)} = n.. [15; 1; 2; T268]
[3b]bCa.Cd{p}=n.Acb.Beb:[CD]:Ceb.Deb.

C # D .D. Celnk(D) [1; AD13; 6; 16]

[ABan]:: sfc {ABan}.8(AB) = 2.a(AB) = 2.B8(AB) = 1 .DO. [3b].
bCa.Cd{d}=n.Aeb.Beb:[CD]:Ceb.Deb.C + D .D.Celnk(D)
[T321]

[ABan):: sfc {ABan}.8(AB) = 2.a(AB) = 1.B(AB) = 1 .D. [3b]
bCa.Cd{b}=n.Acb.Beb:[CD]:Ceb.Deb.C + D .D. Celnk(D).
[ABan]::Hp(4) D~
Aelnk(B): [2; 3; 4; T283]
[CcD]:CeTeAB) .DeT4(AB).C # D .O. Celnk(D) :

[5; AD13; T320,; T320,; T317; T318; T319)
Cd {Ts(AB)} = Cd{A} + Cd{B} + Cd {at(A A B) * at(A\(A A B)) *

at(B\(AAB)} + Cd{AAB*at(Cm(AvB))}. [Proof as in T321]
Cd{Ts(A4B)}=1+1+2 +y(4B). [7; 2; 3; 4; T219]
Cd {Ts(AB)} = n-. [2; 3; 4; 8; T268]
[3b]bCa.Cd{p}=n.Aeb.Beb:[CD]:Ceb.Deb.

C*D .D.Celnk(D). [1; AD13; 6; 9]

[ABan):: sfc {ABan}.8(AB) = 2.a(AB) > 1.B8(AB) =1 .D. [3b] .~
bCa.Cd{b}=>n.Aeb.Beb:[CD]:Ceb.Deb.C4+ D.D. Celnk(D)
[T316; T321; T322; T323)

[ABan):: sfc {ABan}.8(AB) = 1.a(AB) > 2.B(AB) =2 .D.. [3b] ..
bCa.Cd{b}=>n.Aeb.Beb:[CD]:Ceb.Deb.C+ D .D. Celnk(D)
[ABan]:: Hp(4) O
Acelnk(B): [2; 3; 4; T283]
[CD]:CeTs(AB) .DeT4(AB).C # D .O. Celnk(D):

[5; AD13; T320,; T320,; T317; T318; T319)
Cd {Ts(AB)} = Cd {4} + Cd{B} + Cd {at(A AB) *at(A\(AA B)) *
at(B\(AAB))} + Cd{AABx*at(Cm(Av B))}. [Proof of T321]
Cd{Ts(AB)}=1+1+1.a(AB)-B(AB) + 1.y(AB). [7;2; 3; 4; T219]
Cd {Ts(AB)}=n [2; 3; 4; 8; 048; T268]
[3b]bCa.Cd{b}=n.Acb.Beb:[CD):Ceb.Deb.
C+ D .D. Celnk(D) [1; AD13; 6; 9]
[ABCD]: Deat(A\(AAB))*at(B\(AAB))*Cm(Av B).
Ceat(A\(AAB)) *at(B\(AAB))*Cm(AvB).C % D .D. CelInk(D)
[ABCD]::Hp(3) .D-
[3FGH] .



O WOo T U b W

[y

T328

T329

PR

PAUL J. WELSH, Jr.

Ecat(A\(AAB)).

Feat(B\(AAB)). } [1; D26]

D=EVFvCm(AvVB).

Geat(A\(AAB)).

Heat(B\(AAB)). } [2; D26]

C=GVHVCm(AVB):

E+G.v.F+H: [3; 4; 5; 6; 7; 8; 9; T213; T266; T267)

Cm(AvB)cel(C). [D26; 9; 2; T20]

Cm(AvB)cel (D). [D26; 6; 1; T20]

Ecel(D). [4; 6; T19]

Geel(C): [7; 9; T19)]

E+G .D.Ecex(C): [4;7; 8; 9; T264; T266; T37; T30)

E+G .D.Geex(D): [4; 5; 6; 7; T264; T266; T37; T30)

E+G .D.Celnk(D): [11; 12; 13; 14; 15; 16; T31]

F 4 H .D.Celnk(D) [17]
C ¢Ink(D) [10; 17; 18]

[ABC]:8(AB) = 1.C eat(A\(AAB))*at(B\(AAB))*Cm(AVB) .D.
AcInk(C)
[ABC]: Hp(2) .0.

[2DE].
Dgat(A\(AAB)).
Ecat(B\(AAB)). } [2; D26]
C=DVEvVCm(AVB).
Deel(A). [3; D10; D11)
Deel(C). [3; 5; T19]
Ecgel(C). [4; 5; T20]
Ecex(A). [4; D11]
AABeel(4). [1; T17]
AABeex(C). [T262; T263; T265; 3; 4; 5; T30]
Aelnk(C) [6; 7; 8; 9; 10; 11; T31]
[ABC]:8(AB) 2 1.Ccat(A\(AAB))*at(B\(AAB))*Cm(AvB) .D.
Belnk(C) [1327]

[ABCD]:Ceat(A\(AAB))*at(B\(AAB)) *Cm(AvB) .De AAB*
at(Cm(Av B)) .D. Celnk(D)
[ABCD]: Hp(2) ..

[3EFG].
Ecat(A\(AAB)).
Feat(B\(AAB)). } [1; D26]
C=EvFvCm(AvB).
Geat(Cm(AvB)). .
D=(AAB)VG. } [2; D26]
Geel(Cm(AvB)). [6; D10]
Geel (C). [5; 8; T20; T4]
Geel (D). [6; 7; T20]
AaBeel (D). [2; D26; T; T19; D26)
AAaBeex(C). [T265; 3; 4; 5; T30; T262; T263]

Ecel(C). [3; 5; T19]
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Egex(D). [T262; T265; 3; 8; T30; T37]
C € Ink(D) [9; 10; 11; 12; 13; 14; T31]

[ABC]:CeT,(AB) .=. CeA UB U at(A\(AAB)) * at(B\(4 A B)) *
Cm(AvB)UAABx*at(Cm(AvB))

[ABan] :: sfc {ABan}.8(AB) = 1.a(AB) = 1.8(AB) =2 .>. [3b]..
bCa.Cd{d}=n.Aecb.Beb:[CD]:Ceb.Deb.C % D .DO. Celnk(D)
[ABan]:: Hp(4) D
Acglink(B): [2; 3; 4; T283]
[cD):CeT+(AB).DeT,(AB).C # D .D. Celnk(D):
[5; T326; T327; T328; T329; T312; T318; T319]
ANBoA. [5; T33]
AN at(A\(AAB))*at(B\(AAB))*Cm(AvVB) o A.
[T264; T266; T267; 1; T30]
BN at(A\(AAB))*xat(B\(AAB))*Cm(AvB)oA.
[T264; T266; T267; 1; T30]
ANAABxat(Cm(AvB)) oA, [T265; 1; T30; 5]
BNAABx*at(Cm(AvB))oA. [1265; 1; T30; 5]
at(A\(AAB))*at(B\(AAB))*Cm(AvB) N (AAB)*at(Cm(AvB))oA.
[T262; T263; T264; T265; T266; T267; 1; T30]
Cd {T.(AB)} = Cd{A} + Cd {B} + Cd {at(A\(4 AB)) *at(B\(4 A B)) *

Cm(AvB)} + Cd{AABx*at(Cm(AvB))}. [7; 8; 9; 10; 11; 12; ON]
Cd{T7(AB)}=1+1+1.B(AB) -1+ 1-y(4). [13; T219; 2; 3; 4]
Cd {T-(4B)}=n- [14; 2; 3; T268]
[3b]-bCa.Cd{p}=n.Acb.Beb:[CD]:Ceb.Deb.

C #D .D. Celnk(D) [1; AD14; 6; 15]

[ABan] :: sfc {ABan}.8(AB) = 1.a(AB) > 2.B(AB) = 1 .D.. [3b]..

bCa.Cd{p}=n.Acb.Beb:[CD]):Ceb.Deb.C+ D .D. Celnk(D).
[T330]

[ABCD]:CeAAB*Cm(AVB).Dcat(A\(4 AB)) *at(B\(A AB)) *

at(Cm(AvRB)) .O. Celnk(D)

[ABCD]: Hp(2) .D.

[3EFG].

Ecat(A\(AAB)). .

Feat(B\(AAB)). } [2; pz6]
Geat(Cm(AvB). .

D=EvVGVG. } [2; D26]
C=(AAB)vCm(AVB). [1; D26]
Geel(Cm((AVB)). [5; D10]
Geel(C). [7; 8; T20; T4]
Geel(D). [5; 6; T20]
AABeex(D). [1; D26; 3; 4; 6; 8; T39; T30]
AABeel(C). [7; 11; T19]
Ecel(D). [3; 6; T19]
Egex(C). (3; 7; T39; T30]

C ¢ Ink(D) [9; 10; 11; 12; 13; 14; T31]
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[ABC]:Ce(AAB)vCm(AvB).Aelnk(B).Cm(AvB)eCm(AVB) .O.
Aelnk(C)
[ABC]:Hp(3) .O.

AANBgANB. [2; D8; D5]
AaBeel(4). [4; T17]
AABeel(C). [1; 4; T19]
A\(AAB)cel(4). [2; D11]
A\(AAB) eex(C). [1; D11; 7; T30]
Cm(AvB)eel(C). [1; 3; T20]
Cm(AvB)cex(4). [D6; T30]
Aglnk(C) [5; 6; 7; 8; 9; 10; T31]
[ABC]:Ce(AAB)vCm(AVB).Aclnk(B).Cm(AvB)eCm(AvB) .O.

Belnk(C) [17333]

[ABC]:CeT4(AB) .=.CeA UB U at(A\(AAB)) xat(B\(AAB)) *
(Cm(AvB)) UAAB*Cm(AVB)

[ABan]:: sfc {ABan}.8(AB) = 1.a(AB) = 1.y(AB) > 0.8(4B) =1 D=
[38]~b6Ca.Cd{p}=>n.Acb.Beb:[CD]:Ceb.Deb.C+ D .O.
Celnk(D)
[ABan]:: Hp(5) .D-
Acelnk(B): [2; 3; 4; T283]
[CD]:CeT4(AB).DeT4(AB).C # D .D. Celnk(D):
. [5; 6; T332; T333; T334; T300; T301; T302]
AN(AAB)*Cm(AVB)o A. ' [3; D26; T30]
BN (AAB)*Cm(AvB)o A. [4; D26; D30]
at(A\(A A B))*at(B\(AAB))*xat(Cm(AvB)) N (AAB)*Cm(AvB)oA.

[T262; T263; T264; T265; T266; T267; D26; T30)
Cd {Ta(4B)} = Cd{A} + cd {B} + Cd {at(A\(A A B)) x at(B\(A A B)) *
at(Cm(AvB))} + Cd {(AAB)*Cm(AvB)}.

[8; 9; 10; proof as in T305; AD15]

Cd{Te(AB)}=1+1+1.1.9(4B) + 1. [11; 3; 4; AD15]
Cd {Ts(AB)}=n-. [12; T268; 2; 3; 4]
[3b]-bCa.Cd{b}>n.Acb.Beb:[CD]:Ceb.Deb.C+ D .O.

Celnk(D) [AD15; 1; 7; 13]

[ABan] :: sfc {ABan}.a(AB) > 1.B8(AB) > 1.8(AB) = 1 .D.. [3b]..
bCa.Cd{b}=n.Aeb.Beb:[CD]:Ceb.Deb.C+ D .DO. Celnk(D)
[T325; T330; T331; T335]
[ABan] : sfc {ABan}.AcInk(B) .O. a(AB) = 1.8(AB) >1.8(AB) > 1
[ABan]:Hp(2) .D.
[3CDE].
Ceel(4).
Ceel(B).
Deel(4).
Deex(B).
Ecel(B).
Ecel(4).
AABea. [3; 4; 1; AD2; D5]

[2; D8]
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10. A\(AAB)ea. |5; 6; 1; AD2; 9; DI11]
11. B\(AAB)ea. [7; 8; 1; AD2; 9; D11]
a(AB) > 1.B(AB) 2 1.8(4B) = 1 [1; 9; 10; 11; T206]

T338 [ABan):: sfc {ABan}.Acink(B) .O-. [3b]. b T a.Cd{d}=n.Ach.
Beb:[CD]:Ceb.Deb.C + D .D. Celnk(D)
[T308; T324; T336; T337)
T339 [ABan]:sfc{ABan}.Agpr(B).n>2 .2.[30].0Ca.Cd{b}=n.

Agb.Bgb. cl(nd) |T261; D27; D29; DS1]
T340 [ABan): sfc{ABan}.Aglnk(B) .O.n>2.[3b].b Ca.Cd{b}=>2.
Agb.Bgb. cl(nb) [T202; T338; D28; D29; DS1]
T341 |[ABan): sfc {ABan}.Bepr(4).n>2 .2.[3b].b Ca.Cd{p}=n.
Aeb.Beb. cl(nb) [7339]
T342 [ABan):sfc{ABan}.n>2.A+ B.~(Agex(B)) .O.[3b].b Ca.
Cd{pl=n.Aeb.Beb.clud) [ T33; T339; T340; T341]
T343 |[ABan)::sfc {ABan}.n>2 DO Acex(B) .=: [b]:0C a.
Cd{d}=n.Acb.Beb. A%+ B.D. ~(cl(nd)) [ T255; T342)

Hence, T343 gives the desired result. We have, for each cardinal
number greater than or equal to 2, a term which is primitive if and only if
it is defined on a subsystem of cardinality at least 2" - 1.
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