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PRIMIΊΊVΊTY IN MEREOLOGY. II

PAUL J. WELSH, Jr.

CHAPTER IV: 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 {b} 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 c b .=>.-KI(a) c b . K\ (b)\K\ (a) c b

Notice that if pr, Kl, and = are restricted to b and sbstm {δ}, then b
satisfies the axioms of mereology. Henceforth, if we state sbstm {b} in a
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.,
prΛ, KIΛ, etc.

T197 [A]:AεA .^. AεK\(e\(A)) [D2]
T198 [A]:AεA .^>. sbstm {el(A)}
PR Uΐ " Hp(l) .z>:
2. AεK\(e\{A)): [1; T197]
3. [b]:b c el (A) .=>. Kl(δ) c el(KI(el(Λ))): [Til]
4. [b]:b c e\(A) .3. K\(b) c elU): [2; 3]
5. [ δ ] : 6 c elU) .=). KI(el(A))\KI(δ) c e\(A): [4; Dll]

sbstm {el (A)} [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(Λ)} [D25; D12; T8]
T200 [A]:-* {A} .3 . sbstm {el(A)} [T198; T199]
T201 [a]. sbstm {el (Kl (a))} [A4; T200]
T202 [ABa]: sbstm {a}.A εa .B εa .A εlnk(-B) .=>. Cd{α}>3

PR [ABα]:Hp(4) .=>.
5. AABCAAB. [I; 4; D5; D8; D25]

6. AΛBΪ A. [2; 4; 5; T33; T17]

7. A Λ £ + £ . [3; 4; 5; T33; T18]
8. i Λ ΰ ε β . [1; 2; 3; 5; £5; D25]
9. AvBεAvB. [1; 2; 3; D4; D25]

10. A v£ 4 ;4 . [2; 3; 4; 9; T23; T33]
11. Λ v ΰ 4 B . [2; 3; 4; 9; T20; T55]
12. AVB^AΛB. [4; D4; D5; D8]

13. AvBza. [1;D25;9]
14. A + £ . [4; T55]

Cd{«}>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}. A ε a . B ε atm e\a{A) . 3 . J5 ε atm*

PR [ABe].\Hp(3) .=>:
4. sbstm {elΛ(A)}. [1; D25; 2; T200]
5. Bεe\a(A): [3; D25]
6. [C]:Cεβl.ιβ(A)(B) .3 . C = B: [3; T50]
7. [ C ] : C ε e\a(A). C εel Λ (5) .^>. C = B: [6; 2)25]
8. [C]: C ε βlβ(B) .=>. C = B : [1; D25; 7; 5; T4]

5 ε a t m α [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 θ(n) we must first show 9(0) and [m]:m <n.
θ(m) .3 . θ(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] \At A. sbstm {A} .D. A εat(A)

PR |yl].\Hp(2) .=>:

2. [B]:Bεe\(A) .=>. B = A. [1; 2; D25]
3. Aεatm . [2; D9]

Aεat{A) [3; T36]

T205 [Aα]: sbstm {α}. F in{α}.- (-> {α}) .Aεα:-.z>. [3B] .Bεat(A)

PR [A«] Hp(4) . D :

[3 CD]:

Si CεK,(. ) . j [ l ; 8 ; ^ ; A 5 ]
7. Dεα. I f ,
8. D+C.J LJJ
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9. Z)εpr(C). [1; D25; 7; 6; D2; Dl]
10. DεD. [7; ON]
11. sbstm {el (£)}. [10; T200]
12. e\(D)<^a. [5; 9]
13. Cd{el(.D)}< Cd{α}: [2; 12; ON]
14. [E]:Eεe\{D) .=). [3F] .Fεat β | ( D )(0) : [11; 13; IH; T204]
15. [£] : E ε el (D) .3 . [3F] .Fεat(D): [14; Γ203]
16. [ 5 ] : £ ε β .=>. [ 3 F ] . F ε a t ( £ ) : [l; 12; 15; 9; T203]

[3B].Bεat(A) [4; 16]
T206 [aA]: sbstm {α}. Fin{α}.Aεtf .=>. [3£] .£εat(A) [Γ204; m>5]
T207 [oA]: sbstm {α} .A ε α . - (A ε Kl («)) .=>. el (A) CΞ α
PR [αΛ]:Hp(3) .=>.

4

5: 2rκi«.} [ » ~ Ί
6. Aεel(J5). [2; 5; J5 ]̂
7. A Φ 5 . [3; 5]
8. AεprίB). [6; 7; Dl]
9. ~(JBεpr(A)). [8;i42]

10. ~(5εel(A)). [7;9;i)i]
11. e l ( Λ ) c α . [1;Z)25;2]

el (A) CΞ a [4; 10; 11; ON]
T208 [a]: a ε a .D. Cd {«} = 1 [D032]

Henceforth we make the assumption that the variable n, m, etc., denote
natural numbers, i.e., Nn(«), Nn(m), etc. This will shorten the statements
of many theorems.

T209 [ά\:aza .=>. [3w]. Cd {«} = n [T208]
T210 [Aa]: sbstm {«}. Fin {α} A εa . Cd {at(Λ)} = 1 .=>. A εat(Λ)
PR [Afl].\Hp(4) .3 :

5. JBεat(Λ). [4; ON]
6. 5εel(Λ): [5; J9iθ]
7. .Bεpr(A) .=>. A\Bεa: [3; 1; D25]
8. .Bεpr(A) .=>. A\5εel(A): [7; Dil]
9. Bεpr(A) .=>. [3C}.Cεat(A\5): [7; 1; 2; 3; T2(95]

10. ^εpr(A) .3 . [3C].Cεatm .Cεex(^): [9; Dll; Dlθ]
11. J5εpr(A) .D. [3C].Cεatm .C* B: [10; T55]
12. £εpr(A) .=>. [3C]. C εat(A). C φ J5 : [9; T26>3; 11]
13. 5εpr(A) .=>. Cd{at(A)}^2: [5; 12]
14. B = A: [Dl; 6; 4; 13]

AεatU) [5; 14]
T211 [AB]:Azex(B) .3. (AvB)\A = B
PR U^]:Hp(l) .3.

2. Λv^εΛv^. [1; 2; 3; D4]
3. UvB)UεUvβ)\i4. [1; 2; TJ9; Dil]
4. (Av^)\Ao(Λv^)ΛCm(A). [1; 2; Ti9; T4Z]
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5. (Av£)\Ao(AΛCm(A))v(jBΛCm(A)). [4; BA]
6. (AvB)\AoB*Cm(A). [5; BA]
7. 5εel(Cm(A)). [1; T27]
8. (AvB)\AoB. [6; 7; T6θ]

(AvB)\A = B. [3; 8; ON]
T212 [ABC]: Aεex{BvC).AvB = AvC .D. B = C
PR [ABC]:Hp(2) .3 .

3. Aεex(B).\
4. Aεex(C)./ U ' IJOi

5. Uvΰ)\A = 5 . [3; T211]
6. ( i4vCM= C. [4; T211]
7. U v 5 ) U = ( i v C ) U . [2; ON]

B=C [5; 6; 7]
T^25 [A^C]/.Aεex(^vC) .=>: ΛvJ5 = AvC .=. i? = C [T212; ON]

D ^ [α6C]:Cεα*6 .=. [BAB] .Aεa. Bε b . C = Λv5

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 [ABC]:CεAvB .=. AεA.BεB.CεA*B [D4; D26]

ADI [BCσ]:Bεσ(C) .=. BεB.[3Aa]. AεA. B = AvC.Cεa

T215 [Aά\: Fin{α}.^εβx(KI(«)) .=>. Cό{A*a}= Co {a}
PR [Aa]:. Hp(2) .^:
3. ~(i4εα): [2; Til]
4. [j3]:£ε« .3. Aεex(B): [2; Til; T4; D7]
5. [ ΰ ] : ΰ ε α A i l γ 5 ε σ ( 5 ) : [ADi; 2]
6. [C]:CεA*a .3. [3Z)].Z)εα.C = AvD: [2)2 ]̂
7. [C]:CεA*β .z>. [3D].Cεσ(D): [6; ADJ]
8. [ £ ί ' ] : £ ε f l . F ε f l . £ = F .z>. £ v i = FvA: [ON]
9. [CDJ C ε β . D ε α . i l v C = i v i ) .z>. C= D: [2; T2i5]

10. Λ * α S a. [l; 5; 7; 8; 9; ON]
Cό{A*a}= Co {a} [1; 10; ON]

T216 [ab]:~{an b o A) . 3 . ~ (KI(Λ)A K\(b) oΛ)

PR [αδ]:Hp(l) .3.

[3A].
2. A ε « Π 6 . [l ON]

5. Aεel(KI(α)). [3; Til; T5]

6. Aεel(KI(δ)) . [4; Til; T5]

7. Aεel(KI(α)) Π el(KI(6)). [5; 6; ON]
8. Aεel(KI(el(KI(α))nel(KI(6)))). [7; T i i ; T5]
9. Aεel(KI(α)AKI(6)). [8; D5]

~ ( K I ( Λ ) A K I ( 6 ) O Λ ) [9; ON]

T217 [ a b ] : K \ ( a ) A K \ ( b ) o A.Ώ. aΠboA [T216]
T218 [αδ]:KI(Λ)ΛKI(6) o Λ. Fin{tf}. Fin{&}.-(-> {«}) .3.

Cd{α*δ}= Cdjαf Cd{δ}
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PR [«δ]:Hp(4) .=>.
[3A].

5. Aεa. [4; ON]
6. ~{A=a). [4; ON]
7. Cd{α- A}+ 1 = Co {a}. [5; ON]
8. Cd{«- A } < Cd{a}. [7; 2; ON]
9. Cd{(α - A)*b}= Co {a - A}- Cό{b}. [3; 8; IH]

10. (a - A)*b UA*boa*b. [D26]
11. ( β - A ) * δ n A * δ o Λ . [1; Ύ217\ D26; T217]
12. Co {{a - A)*b}+ Cό{A*b}= Cό{a*b}. [10; 11; ON]
13. Cd{α - A}- Cό{b}+ Cό{b}= Cd{α*δ}. [9; 12; T215\ 3; 5; 1]
14. {Cό{a- A}+ l).Cd{6}= Cό{a*b}. [13; ON]

Cd{α*6}= Cd{α}. Cd{6} ' [7; 14; ON]
T219 [flδ]:KI(α)AKI(δ)oΛ.Fin{«}.Fin{6}.3. Cd{β*δ}= Cd{β} Cd{δ}

[Γ2I5; T2I8; D26]
T220 [ABa]: sbstm {«}. A ε α . B ε at (Cm (A)) . 3 .

el (Λ v (Cm (A)\jB)) u el (A v (Cm (A)\B)) * B U B c β [1; D25; 2)26; ON]
T ^ i U ^ C α ] : sbstm {<*}. A ε a . C ε Λ . B ε at (Cm (A)).

£εpr(C) .=>. Cε el(Av(Cm(A)\B)) *B
PR [AJ5Cα]: Hp(5) .=).
6. C\BεC\B. [1; 3; 4; 5; T45; D25]
7. 5εel(Cm(A)). [4; Dlθ]
8. Cm(A)\jBoKI(el(CmU)) Π eκ(B)). [7; T4^]
9. Av(Cm{A)\B)oAvK\{e\(Cm(A)) Π ex(B)). [8; ON]

10. Av(CmU)\5)o KI(el(Λ) U (el(Cm(A)) Π ex(J5))). [9; D4; T197; T13]
11. C\B εe\ (A v {Cm (A)\B)). [6; 10; BA]
12. C\BvBεe\(Av(Cm(A)\B))*B. [11; JD^; BA]

C ε e\ (A v {Cm {A)\B))*B [12; T44]
T222 [ABCa]: sbstm {α}. A εa . C εα .£εat(Cm(A))..Bεex(C) .=>.

Cεe\{Av{Cm{A)\B))
PR [ABCα]:Hp(5) .^.
6. 5 ε el (Cm (A)). [4; Z)i0]
7. Av(CmU)\J5)o>lv(Cm(A)ACm(5)). [6; T47]
8. Av(Cm(^)\^)o(AvCm(A)Λ(AvCm(j5)). [7; BA]
9. Av{Cm{A)\B)oUnΛ{AvCm{B)). [S; D6]

10. Av(Cm(A)\ΰ)oΛvCm(ΰ). [T10\ 9; Z)5; T « ]
11. C ε el (Cm (5)). [5; T25; T27]

Cεel(Λv(Cm(A)\J5)) [10; 11; 1; 2; 3; D25]
T223 [ABCa]: sbstm {a}. A εa . B εat(Cm(A)). C εa .=).

C ε el {A v (Cm (A)\B) * ΰ U e l ( A v (Cm (Λ)\B)) UE [T39; T221 Γ222]
T ^ 4 [ABa]: sbstm {«}. A ε a . £ εat (Cm {A)) . 3 .

α o el {A v (Cm (A)\B)) * J5 U el {A v (Cm (A)YB)) U .B [T220; T^23]
Γ ^ 5 [α]: sbstm {a}. Fin {a}. - (-» {α}) . D . [3W] . Cd {α} = 2W - 1
PR [«]:•: Hp(3) .z>::

[3i41?]::

4 A ε a ' \ \3'VD25λ
5. ~ ( A ε U n ) . | L 3 ' *' J
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ϊ *εCm(Λ>..| I'=* i « I
[ 3 C ] Λ

8* Cεat(Cm(Λ)).j f ,

9. Cεα: I [l,2,Ί,T206\
[3D]:

10. Dεfl. r i

11. DεAv(Cm(A)\C). L ' ' ' J

12. Cεex(JD). [8; Dll; T27; T30]
13. el(D) cr α. [12; 1; 9; Γ33]
14. Cd {el(D)}< Cd {«}. [2; 13; ON]

[3m].
15. Cd{el(D)}= 2 m - 1. [14; IH]
16. Cd{el(D)*C}= Cd{el(D)}. [15; 12; T215]
17. e l (D)*Cn el(D)oΛ. \
18. e l ( D ) * C Π C o Λ . i [12; D26]
19. e l ( D ) n C o Λ . j
20. Cd {el(D) Uel(D)*CuC} =

Cd {el (D)} + Cd {el(D) * C] + Cd {C}.
[17; 18; 19; ON]

21. el(D) U el(2>)*CU C o « , [I; 4; 8; T224]
22. Cd {α} = Cd {el(D)} + Cd {el(D) * D} + Cd {C}.

[20; 21]
23. Cd{α}= 2m - 1 + 2m - 1 + 1.

[22; 15; Γ2i5; ON]
24. Cd {a} = 2m+1 - 1 : : [23; ON]

[3n].Cd{β}= 2W - 1 [24; 050]
T226 [Λ5]: B ε el (Cm(A)) A i v ( C m ( A ) \ £ ) o Cm(B)
PR [ΛJ5]:Hp(l) . 3 .

2. Cm(A)\£oCm(A)ΛCm(.B). [1; T47]
3. i v (Cm(i)\5) o A v(Cm(A)Λ Cm(5)). [2; ON]
4. Av(Cm(A)\B)o(AvCm{A))A(AvCπ\(B)). [3; BA]
5. Av(Cm(A)\B)oVnΛ(AvCm(B)). [4; Dβ]
6. Av(Cm(A)\B) oAvCm(B) . [5; TiO; T60]
7. Aεel(Cm(J?)). [1; BA]

Av(Cm(A)YB)oCm(£) [6; 7; T55]
T2^7 [ΛEα]: sbstm {a}.Aεa.Bεat (Cm (Λ)) . 3 . α o el (Cm (£))

U el (Cm (5)) * J5 U .B [Γ£24; T226; Diθ]
T ^ S [an] :n> l.Cό{a}= 2n - I. sbstm {α} . 3 . Cd {atmα} = n
PR [α«]:Hp(3) .^.

[3A].

4

5: lε«(K,W).} [l;2;3;T^]
6. ΛφKI(α). [1; 2; 5]
7. Cm(A)ε«. [6; 3; D6; D25]
8. el (Cm(A)) CΞ a. [6; 7; T^OZ]
9. sbstm {el(Cm(A))}. [8; T200]
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10. el (Cm (A)) u el (Cm (A))* A uAoa. [3; 7; 5; T36; T227]
11. Cd {e\{Cm{A))Ό e\(Cm{A))*AΌA} = Co {a}. [9; ON]
12. el (Cm (4)) Π e l(Cm(A))MoΛ. [D6; D26]
13. el(Cm(A))ΠΛoΛ. [DG]
14. el(Cm(Λ))*AΠAoΛ. [D6; D26]
15. Cd {el(Cm(A))} + Cd {el(Cm(A)) *^} + Cd {A} = Cd {α}.

[11-14; ON]
16. 2 Cd {el(Cm(A))} + 1 = 2n - 1. [5; 7^i5; 2]
17. Cd {el(Cm(A))} = 2""1 - 1. [16; ON]

18. Cd {atm.ei(CmU))} = n - 1. [8; 17; IH]
19. atm^oatmeKCmU)) VA. [T39; T203; 5; 10]
20. Cd{atm β }=n- 1 + 1 = n . [18; 19; ON]

Cd {atm J = n [20]
T229 [an]: n > 0 . Cd {a} = 2n - 1. sbstm {a} . 3 . Cd {atmj = w

[T^04; T2^S; 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 c\(2,α) and c\(n,α) 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 [ABαn]: sfc {ABαn} .=. Aεα.Bεα. sbstm {α}. Cd {α} = 2n - 1.

D27 [α] ::ch(«) .=/. [AB]:.Aεα.Bεα .A φ B .=>: AεprtB) .v.Bεpr(A)
D28 [α].\fl(α) .=: [AB] :Aεα . B ε α . A φ B . 3 . AεlnktB)
D29 [α] /. cl (α) .=: ch (α). v. fl (α): ~ H W)

D30 [α\: c\(2α) .=. [BAB]. A ε α . B ε α . A $ B .c\(Au B)

T230 [AB]:Aεex(B) ,z>. - (d(A UJB)) . ^ φ B

PR [AB]:Hp(l) .=>.
2. Λ φ B. [1; T33]
3. AεAΌB.) r ,
4. B ε Λ U ^ . J [ 0 N ]

6. ~(Bεpr(A)). J [ h T33>
7. - ( c h ( i 4 u B ) ) . [2; 3; 4; 5; 6; Zλ27]
8. ~Uεlnk(J3)). [1; T33]

9. ~(fl(AuJ5)). [2; 3; 4; 8; Z)2S]
10. ~(cl(AUB)). [7; 9; 2)29]

-(cl(Au5)). A Φ 5 [2; 10]
T231 [AB]:~(cl(A U B)) .A φ 5 .D. Aεex{B)
PR [Λ^]:Hp(2) .3.

3. ~(ch(Au*)) . ) \V2-D29\
4. ~(fl(i4U5)). ) LI, 2 , ^ J
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5. ~(Aε9r(B)). \ [ 3 . m ? λ

6. ~(2?εpr(A)). j L 3 ' Ό 2 Ά

7. ~CAεlnk(£)). [4; Iλ2δ]
Aεex(^) [2; 5; 6; 7; iWj

Γ232 [AB]: A ε ex (5) Λ A + 5 . - (cl (A u 5)) [T230; T231]

Hence, cl is a primitive term.

T233 [ab]: c h ( α ) . 6 C α . 3 . ch(δ) [Z>27]
Γ234 [αδ]: fl («). δ C α .D. f| (6) [ίλ28]
T235 [ab] : c l ( f l ) . δ c f l l ~ ( - * {δ}) . 3 . cl (δ) [Zλ23; 7\233; T^54]
7236 [ABC].\AεprCB).Aεpr(C) . 3 : J5 = C .v .Bε pr(C) .v.

C ε pr (5) .v. J5 ε lnk(C) [Z>7; T55]
T^37 [«δ]: ch(α). ch(δ) .=>. ch(β Π δ)
PR [αδ]:Hp(2) .3.

3. flΠδCα. [1;2;ON]
ch(αΠ 6) [1; 3; T233]

T238 [AB]: A ε ex(5) .=. A Φ 5 . ~ (cl (2 A U 5)) [ r£2£; 2)50]

Hence cl(2α) is primitive.

T£33 [«]/. cl(β) .=: - ( — {β}):[A5]:i4ε«.5εα.i4+ ^ .=>. ~(Aεex(5))
[7)^7-1)29; T55]

T240 [«]: cl (a) .3 . cl (2a). [Zλ23; 2)50]
T242 [AB] Λ A Φ 5 .3: cl(A U 5) .=. cl(2 A U ̂ ) [DJO; T240]

DS1 [an]:. c\(na) . = : n> 2.c\(n - la):[A]:Aεa . 3 . cl(rc - la- A)

T242 [an]: cl (no) . 3 . c l (« - 1 a) [DSl]
T243 [an] :. c\(na) . 3 : [ m ] : 2 ̂  m ̂  n . 3 . c l ( m β ) [T^42]
T244 [ f l ] : iεA.~(Aεf l)P.f l-Aofl . [ON]
T245 [an]:c\(na).AεA.~(Aεa) .3. Cl(w«-A) [T^44]
T246 [an] :. c l ( w α ) . = : n > 2 . c l ( n - 1 α ) : [ A ] : A ε A . 3 . c l (w - l a - A )

[DSl; T245]
T247 [Aa]:Ao Λ.z>.a-Aoa [ON]
T 2 4 S [ Λ W ] Λ c l ( w α ) . = : « > 2 . c l ( w - l β ) : [ A ] : - ^ { A } . 3 . c \ ( n - l a - A )

[T246; T247]
T249 [ab]: cl (a). ~ (-> {fl Π δ}) . 3 . cl (α Π δ)
PR [αδ]::Hp(2) .3/.

3. [AB]:.Aεa.Bεa.A φ J5 .3 : Aεpr(B) .v.Bεpr(A) .v.Aε\nk(B) .
[1; T239; T53]

4. [ A B ] : . A ε a Γ \ b . B t a Π b . A * B . 3 : A ε p r ( j B ) . v . B ε p r ( A ) . v .
A ε l n k ( 5 ) Λ [ 3 ; O N ]
c l ( α Π δ) [ 3 ; 4; T239; D29]

T250 [an] .*. c\(na) .=: n > 2 : [A] -> {A} . 3 . c l (w - la- A) [T247; T248]
T251 [AB]: A ε ex(5). Cd {a} = 2 . A ε α. £ ε a . 3 . ~ (c|(2a))
PR [AE]:Hp(4) . 3 .

5. A Φ £ . [1; T55]
6. aoAUB. [2; 3; 4; 5; ON]
7. ~(c\(2A\jB)). [1; T238]

~(cl(2fl)) [6; 7]
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T252 \ABan\\n ^ 3 . Cd {a} = n .Aεa .B εa .A + B .^.
[3bC].b c a.Aεb .Bεb .Cό{b}=n - l.Cεa.
-(Cεδ).floδuC.

PR [ABan]:Hv(5) .3.

[3C].
6. Cεa. \
7. C U . [1; 2; 5]
8. CAB.)
9. a-C^a. [ON]

10. Aεa-C. [3; 7]
11. Bεa-C. [4; 8]
12. Co {a - C} = n - 1. [2; 6; ON]
13. β o β - C U C . [ON]

14. ~ ( C ε « - C ) . [ON]
[ 3 6 C ] . 6 c α . A ε 6 . 5 ε 6 . Cd{6} = n - l . C ε α . ~ ( C ε δ ) . f l o δ U C

[9; 10; 11; 12; 13; 14]
T253 [ABan]:Aεex(B). Cd {a} = n. n > 3 . Aε a. Bε a .=>. ~(CI(WΛ))
PR [A5αw]:Hp(5) .=>.
6. A 4 5 . [1; T35]

[3 6C].
7. Aε 6. 5 ε &. 6 c a. Cd {&} = n - 1. ) f ,
8. Cεa.~(Cεb).aobUC. J L2, 3, 4, 5, 6, T ^ J

9. ~ ( c l ( w - 16)). [ 1 ; 7; IH]
10. bu C - Cob. [8; ON]
11. fl-Co&, [8; 10; ON]
12. ~(cl(w- la- O ) . [9; 11]
13. ~(CI(WΛ)). [8; 12; Z)Si]

~(cl(w«)) [13; T251]
T254 [ABan]: n > 2 . Cd {a} = n. A ε ex(J?). A ε a. £ ε β .=>. - (cl (wα))

[T25I; T253]
T255 [AB] Λ A ε ex(B) .=>: [α»]: w ̂  2 . Cd {a} = n. A ε a. B ε a.

A φ JB .=>. - (cl(wα)) [T^54; T55]
T256 [a]: sbstm {α} P.Uno Kl (a) [D3]
T257 [Aan]:: sfc (AAan). A ε pr (Kl (a)) .=>/. [35] Λ A ε el (5).

5εpr(KI(«)):[C]:JBεpr(C) .3. CεKI(α).
PR [A<m] v Hp(2) .3::
3. Aεα. [1; AD2]
4. Cm(A)εα:: [1; AD^; 2; 3; D0]

[35Z)]::
5. i>εat(Cm(A)) . [ 1 ; AD2; 4; T206]
6. ΰεCm(D). [1;AD2; 4; 5]
7. J3εpr(KI(Λ)). [ 1 ; Ai)2; 5; 6]
8. Aεe\(Cm(D)). [5; D10; BA]
9. Aεel(5): [6; 8]

10. [C]:Eεpr(C) .3. cX.Bεα/. [1; AD2; T45]
[3E].,

11. [C]:5εpr(C) .3. £εat(C\£): [10; 1; AD2; T206]
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12. [C]:Bεpr(C) .^. Eεat(CΛCm(B)): [11; D10; T47]

13. [C]:Bεpr(C) . D . Eεat(CAD): [12; 6; T23]
14. [C]:Bεpr(C) ^.Eεat(D): [11; 5; T18; T36]
15. [C]:Bεpr(C) . 3 . E = Z>.\ [5; 14]
16. [c]:Bεpr(C) . D . £ v D ε e l ( C ) : [15; 11; D10; Dll; D4]
17. [C]:£εpr(C) .^ .Unεel(C) : [6; D6; 16]
18. [C]:£εpr(C) . 3 . Un = C : [17; TO; TiO]

19. [C]:£εpr(C) .=>. Cε Kl(α):: [18; 1; AD2; T256]
[3J?]ΛAεβl(B).£εpr(KI(β)):[C]:£εpr(C) .=5. CεKI(α). [9; 7; 19]

T258 [ABα]: sic {ABα2}. A εpr(B) . 3 . [36]. b c α.Aεb .
£εδ.ch(δ).Cd{δ}= 2

PR [ABα] :Ep(2) .^ .

5. Aφ J5. [2; T35]
6. Cd{AU£}=2. [3; 4; 5; ON]
7. A U ΰ C β . [l ON]
8. c h ( A u ^ ) . [2; 3; 4; 5; D27]

[ 3 δ ] . 6 C α.Aεδ. J Bεδ.ch(δ).Cd{δ}= 2 [3; 4; 6; 7; 8]
T^5P [ABαn]:sfc{ABαn}.Aεpr(B).Bε\Jn .^.[3b\. b c α.Aεb .

Bεb.Cό{b}= w.ch(6)

PR [ABαw] ::Hp(3) .=>/.
[ 3 C ] Λ

4. Aεel(C). \
5. Cεpr(£) : 1 [1; 2; 3; T256; T^57]
6. [D]:Cεpr(D) .^>. D= B: j
7. sbstm {el(C)}. [5; T^]
8. el(C) CΞ β. [5; 1; AD2]
9. Cd {el(C)}< Cd {«}. [8; ON; AD2]

10. B\CεB\C [5; Γ45]
11. Un\C ε Cm (C): [Z)5; Dll; D6; BA]
12. [£]:Eεel(J5\C) .=>. Eεex(C): [10; D^; T^4]
13. [£] :£εel(£\C) .=>. EvCεEvC: [12; D7; D4]
14. [£]:Eεel(£\C) . 3 . C ε p r ( £ v C ) : [12; 13; Tip; Z)7]
15. [E]:Eεe\(B\C) . 3 . JEvCεUn: [3; 6; 14]
16. [E]:Eεe\(B\C) A J E A C O Λ : [12; T24]

17. [ £ ] : Eεel(B\C) . 3 . £εCm(C): [12; 5; 15; 16; DG]
18. [E]:£εel(S\C) .=>. E = B\C: [17; 11; 3]
19. .B\Cεatm. [18; DP]
20. Cm(C)εatm . [3; 11]
21. αoel(C) U el(C)*Cm(C) UCm(C). [1; AD2; 20; T^24]
22. Cd{4= 2W- 1. [1;AD2]
23. el(C) Π el(C)*Cm(C) oΛ. [D26; D6]
24. el(C) ΠCm(C) oΛ. [D0]
25. el(C)*Cm(C) Π Cm(C) oΛ. [D26; D6]
26. Cd {α} = Cd {el(C) *Cm(C)} + Cd {el(C)} + Cd {Cm(C)}.

[21; 23; 24; 25]
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27. 2n - 1 = 2 . Cd {el(C)} + 1. [26; 22; T275]
28. Cd {el(C)} = 2n~ι - 1:. [27; ON]

[3d]:.
29. d c el(C).Cεrf.Aεrf.ch(rf).Cd{rf} = w - 1. [28; IH; T258]
30. dUB<Za. [l;AD2;S]
31. dΠB oA. [1; 5; 29]
32. C d V u 5 } = w . [29; 31; 3; ON]
33. AεduB. [29; ON]
34. BεduB: [3; ON]
35. [D]:Dεd .=>. Dεpr(S): [5; 29; Ai]
36. ch(rfUS).\ [D27; 29; 35]

[ 3 6 ] . 6 c β . A ε 6 . £ ε 6 . C d { 6 } = ίz.ch(6). [30; 32; 33; 34; 36]
T260 [ABan]: sic {ABan}. A εpr(B).~(Bεϋn) .=>. [3b]. 6 c a.Aεb .

Sε6.ch(6).Cd{6} = n
PR [ABan] x Hp(3) .3: :

4. ΰ ε pr(Un):: [1; AD2; 3; T10; Dl]

[3D]::
5. Sεel(£). \
6. Z)εpr(Un): 1 [ 1 ; 4; T£57]
7. [C]:Dεpr(C) .=>. CεUn: j
8. sbstm {el(D)}. [6; T200]
9. Cd {el(D)} = 2n~ι - 1. [8; proofs of T257; T259]

10. e\(D)ea;. [1; AD2; 6]
[3d]:.

11. d<z e\ (D). Aε d. Bε d. ch(d). Cd {d} = n - 1:
[IH; 2; 5; 6; 7; 8; 9; T258]

12. [ £ ] : £ ε d .=>. ̂ εpr(Un): [1; AD2; 6; 11; Al]
13. ch(^UUn). [11; 12; D27]
14. 6?Π UnoΛ. [6; 11]
15. Aεduϋn. \ { ,
16. ^ ε ^ u U n . l [ 1 1 ; ° N ]

17. dUUn^a:: [1; AD2; 6; 11]
[ 3 6 ] . 6 c a.Aεb.Bεb.ch(b) . Cd {6} = n [13; 14; 15; 16; 17; 11; ON]

T261 [ABan]\n > 2 . sic {ABan}. A ε pr (B) . D . [ 3 6 ] . 6 c a.Aεb.Bεb .
ch (6) . Cd {6} = w [T^5ί?; T259; T260]

T262 [AB]. at (A Λ B) Π at (A(A AB)) o A [ T42; Dll]
T263 [AB]. at (A A B) n at (£\(A A £ ) ) O Λ [ T^2]

T264 U ^ ] . at(A\(A AS)) Π 3t(B\(A ΛB)) O Λ [T42; 2λZi; i)i i]
Γ^55 [AS]. at (A A S) Π at (Cm (A v S)) o Λ [ T4^; BA]
T266 [AB]. at(A\(AAS)) Π at(Cm(A vS)) o Λ [Γ42; BA]
T ^ Z [AS]. at(S\(A AS)) Π at (Cm (A v S)) o Λ [ Γ M ]
T2^8 [ASaw]: sfc {AJ5αn} . D . Cd {at(A Λ ^ ) } + Cd {at(A\(A A S)) +

Cd {at(S\(A AS)) + Cd {at(Cm(AvS))} = n
[T262; T263; T264; T265; T266; T267; T48; T229]

AD3 [AB]. δ (AB) = Cd {at(A A S)}
AD4 [AB] M(AB) = Cd {at(A\(A ΛB))}
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AD5 [AB]. β(AB) = Cd {at(B\(A ΛB))}
AD6 [AB]. γ{AB) = Cd {at(Cm (A v B))}

These definitions are merely auxiliary definitions used to simplify
notation.

T269 [Aαn]: sfc {AAαn}. Cd {at(A)} = 1 .^. A ε Kl(at(A))
PR [Aon] :Hp(2) .=>.
3. Aεat(A). [1; 2; Zλ4£; T2I6>]
4. AεKI(A). [3; Γ5]
5. at(A)oA. [3; 2]
6. KI(at(A))oKI(A). [5; ON]

AεKI(at(A)) [4; 6]
T270 [AB]: B ε el {A) ^ . A = (A\J3) V £
PR [AB]:Hp(l) . 3 ,
2. (A\B)vB= (AACΪΏ(B))VB. [1; Γ47; Dii]
3. (A\B)vB= (AVB)Λ(CΪΪ\(B)VB)). [2; BA]
4. (AYB) v J5 = (A v5) Λ Un . [3; D6]
5. U\5) vB = AvB. [4; Z>5; D3]

(A\JB)v^= A [5; 1; 7W]
T^7i [ΛJ5]: Bε e\{A) . 3 . at(Λ\E) oat(Λ) - at(B)

PR [AB]. .Hp(l) . 3 :
2. [C]:Cεat(A\5) .=. Cεat(AΛCm(B)): [1; T47]
3. [C]:CεatUYB) Ξ Cεatm . CεelUΛCm(jB)): [2; DJO]
4. [C]: C ε at(A-B) .=. C ε atm . C ε el (A). C ε el (Cm (5)):

[3; T17; T18; T4]
5. [C]:Cε at(A\B) .=. C ε atm . C ε el (A). C ε ex(B): [4; T^7]
6. [C]: C ε at(A-B) .=. C ε atm . C ε el (A). - (C ε el (-B)): [5; T39]
7. [C]:Cεat(A\5) .=. Cεat(A). - (C εat(£)): [6; DIO]

at (A\B) o at (A) - at (B) [7 ON ]
T2Z2 [Aαnm]: sfc {AAαn}. Cd {at (A)} = m . m > l . D . A = KI(at(A))
PR [Aαwm]: Hp(3) .=>.

[ 3 5 ] .
4 ^ ε a t ( Λ ) . j Γl 2 3 Ai)2l
5. B*at(A).] \.1,29 3, AD2\
6. at(A-B) oat (A) - a t ( B ) . [4; DIO; T271]
7. at(A\£) o at (A) - B. [4; 5; 6; T36]
8. Cd {at(AVB)} = m - 1. [7; 2; 3; 4]
9. A\JB= Kl (at (A\5)). [8; IH]

10. (A\B) VB= K\(at(A\B))vB. [9; ON]
11. A= KI(at(A\^))v5. [4; 10; T270]
12. A = KI(at(AYB) U B). [11; D4; T13]

13. A= KI(at(A) - B \j B). [12; 7]
A = KI(at(A)) [T269; 1; 8; 13; 050]

T273 [Aαn]: sfc {AAαn} . 3 . A = KI(at(A)) [T269; T272]

T274 [ABαn]: sfc {ABαn}. A Λ B O Λ . D . Cd {at(A) * at(5)} =
Cd{at(A)} Cd{at(J5)}

PR [Ai?αw]: Hp(2) .z>.
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3. A = K\(at(A)).) \AD2-VT273λ

5. KI(at(A))AKI(at(B))oΛ. [2; 3; 4]

Cd {at(A) * at(J5)} = Cd {at(Λ)}. Cd {at(£)} [1; AD2; 5; T£i3]

T275 [αbc] .α*cUb*co(α\Jb)*c

PR [αδc]::

1. [D]:.Dεα*c U b *c .

2. Ξ; [3AC].Aεα.Cεc.D = AvC :v:[3BC].Bεb . C εc .D = BvC:

[D26]

3. =. [3EF].Eεα\J b.Fεc.D = EvF: [2; ON]

4. =. Dε(αU b)*c. [2; D26]

fl*cuδ*co(«uδ)*c [1; 2; 3; 4; ON]

T276 [αbc] .α*(b*c)o(α*b)*c

PR [αbc] Λ

1. [D] :Dεσ*(6*c) .

2. =. [3i4£].i4ε«.-Bε6*c.J5 = A v E . [D26]

3. Ξ. [3A5C] .Aεα.^εδ .Cεc .Z) = Av(5vC). [1; D26]

4. =. [3ABC].Λεα.-Bεδ.Cεc.D= (Av-B)vC. [2; D4]

5. =. [3i Γ C].Fεβ*δ.Cεc.i) = FvC. [3; D^]

6. Ξ. Dε(α*b) * c : [4; Z>̂ 5]

α * ( δ * c ) o ( α * 6 ) * c [1; 2; 3; 4; 5; 6; ON]

T277 [αb] :α*bob*α [D26; T16]

T278 [αbc]:K\(α)AK\(b) o Λ. KI(δ)Λ K\(c) o Λ. KI(α)Λ Kl(c) o Λ. Fίn{α}.

Fin{δ}. Fin{c}.~(αoΛ) .~(5oΛ).~(coΛ) . 3 . Cd{β*δ*c} =

Cd {α}. Cd {6}. Cd {c} [ T219; T276]

AD7 [ABC]:CεA(AB) .=. AεA.BεB.[3D].Dεat(AΛB).C = U A 5 ) \ D .

T279 [ABαmn]: sfc (ABαm) .6{AB) = w. n > 1 .=>.

Cd {Δ(ΛJ5)} = w

PR [Ai?«mn] Λ Hp(3) .=>:

4. Cd{at(AΛ.B)}= »: [2; AD3]

5. [CD]:Cεat(AA-B).Dεat(ΛΛJB) .=>. C = D .=. (A*B)\C= (AAB)\D:

[3; T37; Dll; T47]

6. Cd {at(AAB)} = Cd {Δ(A5)}. [5; ON]

Cd {Δ(AB)} = n . [4; 6]

r^56) [A^CZ)]:Aεlnk(5).Cεex(Av5).i)εex(Av5) .=>. AvC εlnk(5vZ>)

PR [A^CZ)]: Hp(3) . 3 .

[3EFG].

4. Eεel(Λ). [D8; l]

5. £ εel(5) . [Z)S; 1]

6. Eεe\(AvC). [4; Ti9; T4]

7. £ ε e l ( S v D ) . [5; T2ί?; T4]

8. Fεβl(A). r Ί

10. Fεe\{AvC). [8; Ti9; T4]

11. jFεex(Z)). [3; 8; T30; D7]

12. Fεex(BvD). [9; 11; T56>]
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13. Gεe\(B). \ f ,
14. Gεex(A).j [ 1 > m

15. Gεe\(BvD). [12; T20; T4]
16. G ε βx(C). [3; 14; T30; D7]
17. Gεex(AvC). [14; 16; T30]

AvCε\nk(BvD) [6; 7; 10; 12; 15; 17; T3i]
T£Si [ABCD]: 6(AB) > 3 . C εΔ(AB) . £ εΔ(AB). C φ £ . 3 . C ε lnk(D)

PR [ABCD]: Hp(4) .=).

[3EF].
5. £εat(AΛ£). |
6. C = ( A Λ J 5 ) \ E . | [2,AD7\

7. Fεat(AΛ£). f ,
8. D=(AΛB)\F.] [3,AD7l

9. ^ Φ F . [4; 6; 8]
10. (AhB)\{EvF)εe\{C). [6; T4; BA]
11. (AΛ^)\(£vF)εel(.D). [8; T4; BA]
12. ^εe l ( i ) ) . [5; 8; 9; 7Wj

13. Eεex(C). [6; Dll]
14. .PεeKC). [6; 7; 9; T59]
15. Fεex(Z)). [8; Z)2i]

Cε lnkp) [10; 11; 12; 13; 14; 15; T3l]
T282 [ABCD]: δ(AB) > 3 . C εΔ(AB) *at(Cm(A v^)) .DεΔ(A^) *at(Cm(,4v

JB)).C φ D .=). Cεlnk(Z>)

PR [ABCD] ::Hp(4) .3/.

[3^FGF] Λ
5. £εΔ(AB). I
6. Fεat(Cm(AvJ5)). \ [2; D26]
7. C = EvF. )
8. GεΔ(AB). |
9. ^εatίCmίAvjB)). \ [3; D26]

10. D = GvH: )

11. £ φ G . v . . F φ # : [4; 5; 6; 7; 8; 9]
12. £ φ G .=>. ̂ ε lnk(G): [5; 8; 1; T281]
13. Fεex(ΛvB). [6; D1O; T27]
14. Hεex(AvB): [9; Z)1O; T^Z]
15. E 4 G . 3 . C ε lnk(jD): [7; 10; 12; 13; 14; T280]
16. F Φ # .=>. Fεex(H): [6; 9; T37]

17. Fεex(G). [6; 8; BA]
18. F Φ H .=>. Fεex(D). [16; 17; T3θ]
19. Hεex(E). [5; 9; AD7; BA]
20. F φ H . 3 . #εex(C) : [18; 19; T25; T30]
21. EΛGεel(C). [1; 5; 7; 8; T4; T17]
22. ^ Λ G ε e l φ ) / . [l; 5; 8; 10; T4; T18]

C ε l n k p ) [T31; 11; 15; 7; 10; 18; 20; 21; 22]
T283 [AB]: a(AB) > 0 . β(AB) > 0 . δ(AB) > 0 .D. A ε \nk{B)
PR [A5]:Hp(3) . 3 .

[3CD£].
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4. CεA\(AΛB). [1; AD4]
5. DεB\(AAB). [2;AD5]
6. EεAhB. [3;AD3]
7. £ ε e l ( A ) . [6; ΓiZ]
8. £εeί(£). [6; T2S]
9. Cεel(A). [4; W i ]

10. C ε e x ( £ ) . [4; D5; Dll]
11. Z>εel(£). [5; Dii]
12. Z>εex(A). [5; 2)5; Dll]

Aε\nk{B) [7; 8; 9; 10; 11; 12; T3J]
T2S4 [ABCD] : 6(AB) > 3 . CεA(AB) * at(A\(A Λ£)) * at(5\(A ΛB)) .

DεΔ(A5)*at(A\(AΛ^))*at( JB\(AΛ^)). C 4 D . 3 . Cεlnk(D)
PR [A5CZ>] ::Hp(4) .=).•.

5. EεΔ(AJ5). \

6. Fεat(Λ\(ΛA5)). I r Ί

7. Gεβt(B\(AAB)). j L 2 > Z ) ^ J

8. C = EvFvG. )
9. ZΓεΔ^-B). ]

10. ϋCεat(A\(AΛ^)). 1 [3;/)^]
11. Mε at(B\(AΛB)). j

12. D^HΊKΊM: [3; D26]

13. E φ ίΓ.v.FΦ/Γ.v.Gφ M: [4; 8; 12]
14. EΛHεel(C). [1; 5; 9; 8; AD7; BA]
15. EAiϊεel(D). [1; 5; 9; 12; ADZ; BA]
16. Fεe\(C). [8; T2(9]
17. Kεe\(D): [12; T ^ ]
18. F* K . 3 . FεexίD): [T23; T31; AD7; 6; 9; 10; 11; 12]
19. F$ K . 3 . Kεex(C): [T23; T32; ADZ; 5; 6; 7; 8; 10]
20. F φ i ί . D . Cεlnk(D): [14; 15; 16; 17; 18; 19; T31]
21. Gφ M . 3 . Cεlnk(D): [20]
22. E* H .^. Eε\ϊ\k(fl)\ [T281]

23. E$ H . 3 . Cεlnk(D) Λ [22; T280; 8; 12; T3(9]
Cεlnk(Z>) [13; 20; 21; 23]

7*̂ 55 [ABC2>]:β(AB) ^ 3 . C εΔ(AB) *at(A\(A ΛB)) *at(B\(A ΛB)) .
DεΔ(AB)*at{Cm{AvB)) .=>. Cεlnk(D)

PR [ABCD]: Hp(3) .=>.
[ΞEFGffli:].

4. £εΔ(AB). \
5. Fεat(A\(AAB)). I r Ί

6. Gεat(5\(AA5)). ( [2> D26Ϊ

7. C = EvFvG. )
8. #εΔ(AE) . I
9. ϋΓεat(Cm(Av^)). \ [3; D26]

10. D = HvK. )
11. £ Λ # ε e l ( C ) . [1; 7; TiZ; T19; T4]

12. EΛHεe\(D). [1; 10; T18; T20; T4]
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13. Gεel(C). [6; 7; T2θ]
14. Gεex(D). [6; 8; 9; 10; T39; T30; T267; T263; T37]

15. Kεβ\(D). [9; 10; T19]
16. Kεex(C). [4; 5; 6; 7; 9; T30; T37; T39; T263; T267]

Cεlnk(D) [11; 12; 13; 14; 15; 16; T3l]
T286 [ABC]:CεΔ{AB)*at{A\(AAB))*a\(B\(AΛB)) . D . Cεlnk(A)
PR [A£C]:Hp(l) . 3 .

[3DEFG].
2. DεΔiAB). \
3. Eεat(A\(AAB)).\ f ,

4. Fεat(2Λ(AΛ*)). | L ^ 6 J

5. C = DvEvF. )
6. Z)εel(C). [5; Ti^]
7. Dεe\(A). [2; AD7; T4]

8. G ε a t ( A Λ ^ ) . ) \2 AD7\

10. Gεe\(A). [8; D1O; T17; T4]
11. Gεex(C). [3; 4; 9; T262; T263; Dll; T30; T37]
12. Fεel(C). [4; T19]
13. Fεex(A). U; Dll]

Cε\nk(A) [6; 7; 10; 11; 12; 13; T3l]
T287 [ABC]: C εA(AB) *at(A\(A ΛB)) *at(B\(A ΛB)) .Z>. Cεlnk(5) [ W ]
T255 [i45C]: C εΔ(AB)* at (Cm (A v 5)) . D . Cεlnk(A)
PR [ABC] :Kp(l) . 3 .

[ 3 D £ F ] .
2. DεΔUJB). I
3. E ε a t ( C m ( Λ v B ) ) . I [1; D26]
4. C = DvE. )
5. Dεel(Λ). [2; ADZ; T4; T17]
6. Dεel(C). [4; T19; 2]
7. £εel(C). [4; m>; 3]
8. Eεex(Λ). [3; D1O; D6]

9. F ε a t ( Λ Λ 5 ) . I \2-AD7]

11. Fεe\(A). [9; DZ6>; Ti7; T4]
12. F ε e x ( C ) . [10; Dll; T265; 3; T30; T37]

Cεlnk(A) [5; 6; 7; 8; 11; 12; T3l]
T289 [ABC]:CεΔ(AB)*at(Cm(Av£)) . 3 . Cεlnk(JB) [T288]

The definition which follows, AD8, and those like it, AD9-AD15, a re
merely introduced as abbreviations for otherwise cumbersome notation.

AD8 [ABC]: C ε Ti(AB) Λ C ε A u ΰ U (Δ(AB) *at(A\(Λ A 5 ) ) *
at(B\(ΛA5))) U (Δ(AJ5)*at(Cm(AvJB)))

T290 [ABαn]:: sfc (ABαn). δ (AB) ^ 3 . α(AB) > 2 . β(AB) > 2 .
C m U v B ) ε C m ( A v B ) P Λ [ 3 6 ] Λ C d { 6 } ^ n . 6 c α.Aεb.

Bεb:[CD]:Cεb.Dεb.C φ D .=). Cεlnk(Z))
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PR [ABcm] ::Hp(5) .=>•*.
6. [EF]:EεJi(ΛB). FεTMB).E φ F .=>. £εlnk(F):

[2; 3; 4; 5; T2&2; T283; T284; T285; T286; T287; T288; T289]
7. A OB oΛ. [2; 3; 4; rWj
8. AΠ (A{AB)* at (A\(A A B))*at(B\(AhB))) o Λ. [3; Zλ2G; AD7; T3fl]

9. J5Π (Δ(A£) * at (A\(A A £ ) ) * at (£\(A A £))) oΛ. [4; D26; AD7; T3θ]
10. AΠ Δ(AB) * at (Cm (A v£)) o Λ. [D26; AD7; D6; T3θ]
11. B ΠA(AB)* at (Cm (A vB)) o Λ. [Zλ2£; i4Z)7; Ztf; Γ30]
12. Δ(A5)*at(A\(i4AJB))*at(5\(ΛA£))nΔ(i4J5)*at(CmUv-B)) oΛ.

[T262; Γ2G3; Γ254; T265; T266; T267; T3θ]
13. Cd {Tι(AB)} = Cd {A} + Cd {B} + Cd {Δ(A£) • at (Cm (A vB))} +

Cd {Δ(A^) * at (A\(A A5)) * at (B\(A A B))}.
[7; 8; 9; 10; 11; 12; Ai)S; ON]

14. Cd {Ti(A^)} = 1 + 1 + 6(AB). y(AB) + β(A5) α(AJ5) β(ΛJ3).
[13; 7; 8; 9; 10; 11; 12; T219; T7]

15. Cd {TΛAB)} > 2 + y(ΛJ3) + β(AE) + α(AB) + β{AB). [14; 048) ON]
16. Cd {Ti(AB)}^w. . [AD3; AD4; AD5; AD6; 1; 15; Γ26S; T ^ 5 ]

[36].-.6 c α . Cό{b}>n.Aεb.B εb:[CD]:Cεb .Dεb .
C * Z) .=). Cεlnk(D) [i4D5; 16; 1; 6]

T23i [A^αn]:: sfc [ABαn). α(i4JB) ^ 2 . β(A^) ^ 2 . β(AB) ^ 3 .
Cm(AvJ5) o Λ . ^ Λ [3b]:. Cό{b}>n.b c α . A εb . J5εδ : [CD]: C εδ .
Dεb.C Φ Z) . 3 . Cεlnk(Z))

PR [ABαw] ::Hp(5) .^. .
6. A ε l n k ( ^ ) : [2; 3; 4; T£S3]
7. [EF]:EεT1U5). JFεT1(A£). JB + F .=>. Eεlnk(F):

[i4Z)5; 6; T282; T284; T285; T286; T287; T288; T289]

8. y(AB) = 0 . [5]
9. A n ^ oΛ. [6; T33]

10. A n (Δ(Λ5) *at(A\(AΛ#)) *at(B\(AΛB))) o Λ. [2; Zλ26; AZ)7; T5^]
11. 5 n (Δ(A£) * at (A\(A A B))* at (£\(A A B))) O Λ . [3; JD^; AZ)7; T3θ]
12. Cd {T1(A5)} = Cd {A} + Cd {B} + Cd {A(AB) * at(A\(A A 5 ) ) *

at(Z?\(AΛi?))}. [8; 9; 10; 11; ON]
13. Cd (TiίAB)} = 1 + 1 + 6(AJ5) .α{AB) β(AB) . [12; T2Z9; T268; T279]
14. Cd {T^A^)} > 2 + δ(A£) + β(A5) + β(AB). [13; ON]
15. Cd {ΊMB)}>n:. [AD2; 1; 14; T265; T228]

[3δ] . . Cd{δ}^^.δ c α . A ε δ . J 5 ε δ : [ C Z ) ] : C ε δ . Z ) ε δ .
C Φ Z) . D . C ε lnk(Z)) [1; AZ)S; 7; 15]

T292 [ABαn]:: sfc (ABαn). α(AB) > 2 .β(AB) > 2 . β(Λ5) ^ 3 .=)/.

[ 3 δ ] . .δ c α . C d { & } > w . A ε δ . - B ε δ : [ C Z ) ] : C ε 6 . Z ) ε 6 . C Φ
Z) .z>. Cεlnk(Z)) [ T 2 ^ ; T29l]

T293 [ABCD] :6{AB) > 3 . C εΔ(A£) *at(5\(A ΛJB)) *at(Cm(A vB)).
Z)εΔ(A5)*at(5\(AΛ^))*at(Cm(Av JB)).C φ Z) . D . C ε\nk(D)

PR [AECZ)] ::Hp(4) .^: :

[BEFGiϊKM]/.
5. EεA{AB). \
6. Fεat(B\(AAB)). I f 9 . n _ π
7. Gεat(Cm(Av^)). f [ 2 ' ^ ]

8. C=EvFvG. J
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9. HεA(AB). \
10. Kεat(B\(AAB)). I r ,
11. Af ε at (Cm (A v5)). f l*,ιw>l

12. D = HvKvM: )
13. E*H .v.>φ K.v.H* M: [4; 8; 12; AD7; T37]
14. E*H .3 . £εlnk(#): [1; 5; 9; τ W |
15. £ φ # .3 . Cεlnk(D):

[T262; T263; T264; T265; T266; T267; 14; T280;
5; 6; 7; 8; 9; 10; 11; 12; 14; T3θ]

16. EAHεe\(C). [1; 5; 9; 8; T19; T17; T4]
17. EAHεe\(D). [1; 5; 9; 12; T19; T17; T4]
18. Fεβ\(C). [8; T2θ]
19. Kεe\(D): [12; T^j
20. F φ iίΓ .=>. Fεex(D): [6; 10; T263; T265; T37; T30]
21. F4 K .3 . /iCεex(C): [10; 6; T263; T265; T37; T3θ]
22. F i K .3 . C ε lnk(D): [16; 17; 18; 19; 20; 21; T3l\
23. Gφ M .3 . Gεex(D):

[7; 9; 10; 11; 12; T263; T265; T37; T30]
24. GφM .3. Mεex(C):

[5; 6; 7; 8; 11; T263; T265; T37; T30]
25. Gεel(C). [7; 8; T2O]
26. Mεel(D): [11; 12; T2O]
27. G φ M ID. C ε \nk(D) :. [16; 17; 23; 24; 25; 26; T31]

Cεlnk(Z>) [13; 15; 22; 27]
T294 [ABC]:CεΔ(AB)*at(B\(AΛB))*at(Cm(AvB)) .3. Cεlnk(A)
PR [ABC]:Hp(l) .=>.

[3DEFG].
2. DεA(AB). \

4. Fεat(CmUvE)). ί [1> D 2 6 i

5. C = DvEvF. )
6. Dεel(C). [2; 5; TIP]
7. DεelU). [2;AD7; T4]
8. Fεel(C). [4; 5; T20]
9. JPεex(A). [4; T37]

10. Gεat(AΛB). j { ,
11. Z > = ( A A 5 ) \ G . J L2,ΛD7J

12. Gεel(A). [10; D1O; T17; T4]
13. Gεex(C). [10; 11; 3; 4; 5; Γ263; T^55; T30]

Cεlnk(A) [6; 7; 8; 9; 12; 13; T31]
T295 [ABC]: C εA (AB) * at (B\(AΛB))* at (Cm (A vB)) .Ό. Cεlnk(^) [T294]

AD9 [ABC]: C ε T2{AB) .=.CεAuBU A(AB) * at (B\(AΛB))* at (Cm (AvB))

T296 [ABαn]:: sfc {ABαn}. 6(AB) > 2 . α(AB) = 1. β(AB) ^ 2 . Cm (A v B) ε
Cm (AvB) P . . [36]/ .δ c α . Cd {b} > n.A εb .Bεb : [CD]: C εb .D εb .
C + D Λ CεlnktD)

PR [AS«n]::Hp(5) .=>.\
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6. Aε\nk(B): [2; 3; 4; T283]
7. [EF]: E εT2(AB). F εT2(AB). E * F .=>. Eεlnk(F):

[6; T293; T294; T295]
8. A Γ)B oA. [6; T33]
9. AΠ A{AB)* at (B\(AAB))* at (Cm (A vB)) oΛ. [5; AD9; D26; T30]

10. J5 Π A(AB) *at{B\{AΛB))*at{Cm(AvB)) o Λ. [5; AD9; 2λ26; Γ30]
11. Cd {T2(AB)} = Cd {A} + Cd IB} + Cd {Δ(AB) * at(B\(AAB)) *

at(Cm(Av£)). [8; 9; 10; ON]
12. Cd {T2(AB)} = 1 + 1 + γ(AB). β(AB) 6(AB) .

[Γ2IP; TZ2S; 11; AD3; AD5; AD6]
13. Cd {T2(AB)} > 2 + γ(AB) + β(AB) + 6(AB). [12; ON]
14. Cd {T2(AB)}^»:. [1; 3; 13; T268; T228]

[3b]:.b<^ α.Cό{b}>n.Aεb.Bεb: [CD] :Cεb.Dεb.
C + D . 3 . Cεlnk(D) [1; AD9; 7; 14]

^i>i(9 [ABC]:CεT3(AB) .=. CεAU B U A(AB)*at(A\(AΛB))*at(B\(AΛB))

T297 [ABαn]:: sfc {ABαn}.δ(AB) ^ 3 .α(AB) = l.β(AB) ^ 2 . Cm(AvB) © Λ.
=>Λ [3δ].\ δ c α . C d { 6 } ^ n . A ε δ . β ε δ : [ C D ] : C ε δ . Z ) ε 6 . C φ Z) .=>.
Cεlnk(-D)

PR [ABαn]::Ep(5) .D. .
6. i4εlnk(5): [2; 3; 4; Γ2&?]
7. [EF]:EεT3(AB).FεT3(AB).Eή:F .3. ^εlnk(i^):

[6; T284; T286; T^SZ]
8. A Π ^ o Λ , [6; ?33]
9. AΠΔ(Aβ)*atU\(ΛAJB))*at(^\(ilAJ5)) o Λ. [T263\ T264; T265; T3θ]

10. B Γ) A(AB)*at(A\(A AB)) *at(B\(AAB)) o Λ. [Γ^5; T£64; T255; T56>]
11. Cd {T3(AE)} = Cd {̂ } + Cd {B} + Cd {Δ(i4J?) *at(A\(AAB))*

at(B\(AAB))}. [AD10; 8; 9; 10; ON]
12. Cd {T3(AB)} = 1 + 1 + δ(AB). α(A.B). β(AB).

[11; Γ^5; T^4; T265; T219; T228]
13. Cd { T 3 ( A B ) } > 2 + δ(AB) + β(AB). [12; 2; 3; 4; ON]
14. y(AB) = 0. [5]
15. Cd {T3(AB)}^n:. [T^S; 1; 3; 14; 13; T218]

[3b]:.b<^ α.C6{b}>n.Aεb.Bεb:[CD]:Cεb.Dεb.
C + D .3 . Cε lnk(Z>). [1; ADI<9; 7; 15]

T298 [ABαn]:: sfc {ABαn}. β(AB) ^ 3 . α(AB) = 1. β(AB) > 2 .=)/. [3 b]:.
be: α.Cό{b}>n.Aεb.Bεb:[CD]:Cεb.Dεb.C Φ D .^. Cεlnk(Z))

[T2^; T297]

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

T299 [ABαn]:: sfc {ABαn}. 6(AB) > 3 . α(AB) > 2 . β(AB) = 1 .D. . [3 6] Λ
K α.Cό{ti}>n.Aεb.Bεb:[CD]:Cεb.Dεb.Cή: D .3. Cεlnk(Z))

[T29S]
T5(90 [A5C]:Cεat(i4\(-AA5)*at(J5\(i4ΛS))*at(Cm(AvB)) .z>. Cεlnk(A)
PR [ABC] :Hp(l) . 3 .
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[3DEF].
2. Dεat{A\{AλB)). \
3. Eε*t(B\{AhB)). I f Λ

4. Fεat(Cm(Av£). j W, D*\
5. C = DvEvF. )
6. Dεel(C). [5; T19; 2]
7. 2)εel(A). [2; D10; Dll]
8. JEεel(C). [5; T20; 3]
9. £εex(A). [3; ZλW; 2)Z2; 2)5]

10. ΛΛJ5εel(Λ). [2; D1O; Dll; D5; T17]
11. AΛBεeχ(C). [2; 3; 4; T3θ]

CεlnkU) [6; 7; 8; 9; 10; 11; T31]
T301 [ABC]: Cεat(A\(AΛB)) *at(B\(AΛB)) *at(Cn\(AvB)) .D. Cεlnk(.B)

[T300]
T302 [ABCDαn]: sfc {ABαn}.α(AB) = l.β(AB) = 1. C εat(A\{AΛB)) *

at(B\(AΛ5))*at(Cm(AvJ5)).Dεat(A\(AΛB))*at(5\(AΛ5))*
at(Cm(i4v-B)). C + D Λ Cεlnk(2))

PR [ABCDαn]: Hp(6) .=>.
[3£FGffiΓM].

7. Eεat(A\(ΛAB)). \

8. Fεat(5\(AAB)). I h . n ^
9. Gεat(Cm(Av£)). | [3, D26\

10. C = EvFvG. /
11. ZΓεat(A\(ΛAB)). "j
12. /ίεat(J?\(AAB)). I f }

13. Mεat(Cm(Av.B)). I L ' J

14. D = HvKvM. /
15. E = A \ ( A Λ B ) . [1; 7; 2; T220]

16. F = B\(AAB) . [1; 8; 3; T210]

17. H = Λ \ ( A Λ £ ) . [1; 12; 2; 7\2i0]

18. K= B\(AAB). [1; 13; 3; T210]

19. J 5 = ^ . [16; 18]
20. F = K. [17; 19]
21. GΦM. [6; 10; 15; 20; 21; 9]
22. Gεel(C). [10; T20; 9]
23. Gεex(2)). [T50; T37; 9; 12; 13; 14; 15; T266; T267]
24. Mεel(2)). [15; 14; T2O]
25. Mεex(C). [T30; T37; 14; 7; 8; 9; 10; T266; T267]
26. £εel(C). [7; 10; T19]
27. Eεe\(D). [20; 12; 15; T19]

Cε\nk(D) [23; 24; 25; 26; 27; 28; T3l]
T303 [AB]. at {A\(A A B)) * at {B\(A A B)) * at (Cm (Avΰ)ΠΔ (AB) *

at (£\(A A B)) * at (Cm (A v B)) o Λ
[2)^; AD 7; T262; T263; T264; T265; T266; T267]

T304 [ABCD] :Cεa\{A\(AAB))*at{B\(AAB))*at(Cm{AvB)).
2) ε Δ (AJ3) * at (B\{A A B)) • at (Cm (A v B)). α(AJ5) = 1. β(AB) =
1 .D. Cε\nk(D).
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PR [ABCD]: Hp(4) . 3 .

[3EFGHKM].
5. Eεat(A\(AΛB)). \
6. Fεat(B\(AΛB)). I .
7. Gεat(CmUv£)). j U ' J

8. C=EvFvG. )
9. £ = A \ ( A Λ £ ) . [5; 3; T210\

10. î  = B\(AΛB) . [6; 4; T210]

11. #εΔ(AB).
12. /Γεat(5\(AA5)). ) r Ί

13. Mεat(Cm(i4vJ5)). [ L ' J

14. D=HvKvM. )
15. ff= B\(AΛB) . [12; 4; T^2θ]

16. J^= K. [10; 15]
17. Fεel(C). [8; T20; 6]
18. Fεel(D). [16; 14; TIP]
19. Eεex(i)). [T266; 5; T37; 11; 12; 13; 14; T262; T263]
20. Eεel(C). [8; T19; 5]
21. Hεe\(D). [14; Ti5; 11]
22. Hzex(C). [T262; T263; T264; 5; 6; 7; 11; T30]

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

AD11 [ABC\:CtlA{AB) .=. C εAU B U at(A\(AΛB)) *at(B\(AΛB)) *
at (Cm (AvB)) U Δ(AB) * at(5\(A Λ 5)) * at (Cm (Av B))

T305 [ABαn]:: sfc {ABαn}. 6(AB) > 3 . α(A5) = 1. β(AB) = 1. Cm (A vB) ε
Cm(AvJ5) ,DΛ [36].-.6 c α . Co {b} > n. A εb . B εb :[CD]: C εb .
Dεb.C Φ Z) .z). Cεlnk(D)

PR [A5««]::Hp(5) .=>.-.
6. Aεlnk(JB): [2; 3; 4; T^85]
7. [EF]: E εT4(AB). F εTt{AB). E ϊ F .3. Eεlnk(F):

[5; 6; T294; T295; T300; T301; T302; T304]
8. An Bo A. [6; T33]
9. AΠat(>l\(>lΛ5))*at(jB\(i4A5))*at(Cm(Av5)) oΛ.

[3; 6; Dll; D6; T30]
10. ^Πat(A\(AΛJB))*at(^\(AΛ^))*at(Cm(Av^)) oΛ.

[4; 6; Dll; D6; T3θ]
11. AΠA(AB)*at(B\(AAB))*at(Cm(AvB)) oΛ. [5; AD9; D26; T30]
12. 5 C)A(AB)*at(B\(AΛB))*at(Cm(AvB)) o Λ. [5; i4Z)P; D26; T30]
13. Cd {T4(A5)} = Cd {A} + Cd {B} + Cd {at(A\(A A 5 ) ) * at(B\(A ΛB)) *

at(Cm(Λv5))}+ Cό{A(AB)*3t{B\(AAB))*at{Cm(AvB))}.
[8; 9; 10; 11; 12; T303; ON]

14. Cd {T4(AJ3)} = 1 + 1 + γ(AB) + β(AB) -γ(AB).
[13; T262; T^3; T264; T265; T266; T267; T269; 3; 4]

15. Cd {T4(A£)} > 2 + y(AB) + β(AB). [14; 5]
16. Cd {T4(AB)} ^ WΛ [15; 3; 4; W ]

[ 3 & ] Λ 6 C α.Cd{b}>n.Aεb.Bεb:[CD]:Cεb.Dεb.

C± D .^>. Cεlnk(D). [1; AD11; 7; 16]
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T306 [ABan]:: sfc {ABan}.b{AB) > 3 .a(AB) = 1 .β(AB) = l.Cm(AvB).o Λ.

^>:. [3b]:. b e a . Cd {b}> n .Aεb .Bεb : [CD] Cεb.Dεb.

C ΦD .^. CεlnktD).
PR [ABflw]::Hp(5) P Λ
6. Aε\nk(B): [2; 3; 4; T283]
7. [£F]:£εT 3(AB).FεT 3(A£).£φF .=>. Eε\nk{F):

[T284; T286; T287; 6]
8. Cd {T3{AB)} = Cd {A} + Cd {B} + Cd {Δ(A£) * at(A\(A A-B)) *

BX(B\(A*B))}. [Proof as in Γ257]
9. Cd {T3{AB)j = 1 + 1 + 6{AB). [8; 3; 4; T219; 1]

10. Cd {T3(AB)}^n.\ [9; 1; 5; T228; T268]
[3b] Λ 6 c β . Cd {b} > n . A ε 5 . B ε & : [CZ>] :Cεb.Dεb.
C + Z> . 3 . C ε InktD) [1; ADiO; 10; 7]

Γ307 [ΛJBΛW] :: sfc {ABan). δ(AB) > 3 ,a(AB) = 1 .β(AB) = 1 .=>/. [36] Λ
b c α. Cd {6} ̂  w.A ε 6 . 5 ε δ : [ C i ) ] : C ε δ . i > ε 6. C * D .=>. Cεlnkφ)

[T305; T306]
T308 [ABan]:: sfc {ABan). ft(AB) > 3 .α(AB) ^ 1 .β(AB) > 1 .DΛ [3b] Λ

6 c β.Cd{δ}^w.i4εδ.J?εδ:[C2)]:Cεδ.Z)εδ.C ± D .=>. C ε l n k p )
[T29^; T25>5; T ^ 5 ; T5ί?7]

T50P [ABCD^]: C εat(A A5) .D εat(A\(A AJ5)) *at{B\{AΛB)) * C .
Eεa\{A\{AhB)) *C .D φ £ .D. Z)εlnk(£ )

PR [A.BCi)5]/.Hp(4) .3 :
[3FG^ii:]:

5. Fεat(i4\(AA-B)). |
6. Gεat(jB\(AA.B)). I [1; 2; D26]
7. D = FvGvC. )
8. #εat(A\(i4AJ3)). |
9. ϋΓεat^XUAJ?)). I [3;1;D^]

10. E = HvKvC. )
11. Cεel(D). [1; 7; T20]
12. Cεel(E). [1; 10; T2θ]
13. FεeKD). [5; 7; Tip]
14. # ε e l ( £ ) : [8; 10; T19]
15. FΦ /Γ.v.Gφ K: [4; 7; 10]
16. F* H .=>. Fεex(E): [1; 5; 8; 9; 10; T30; Ύ37\ T39]
17. F φ H .=). ̂ εex(D): [l; 5; 6; 7; 8; T30; T37\ T39]
18. F + F .3. Dε\nk(E): [11; 12; 13; 14; 16; 17; T31]
19. G U P . ΰ ε lnk(E): [6; 9; 18]

Dε\x\k{E) [15; 18; 19]
T310 [ABCD]: C ε at (A A JB) . D ε at{A\{A AB)) * at(B\(Λ AB)) * C .

α(A5) ^ 2 .=). Aεlnk(D)
PR [ABCD]: Hp(3) .=>.

[3£FG].
4. Eεat(A\(AΛJB)). I
5. FεatCB\CAA5)). | [2; 1; D26]
6. D= EvFvC. )
7. Eεe\{A). [4; Dll; DIO]
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8. Eεe\(D). [6; T19; 4]
9. Gεat(A\(AΛB)). \

10. G φ £ . J L J j 4 J

11. Gεe\(A). [9; D10; Dll]
12. Gεex(D). [1; 4; 5; 6; 9; 10; T30; T37; T39]
13. Fεe\{D). [6; T26>; 5]
14. Fεex{A). [5; T39]

,4εlnk(Z>) [7; 8; 11; 12; 13; 14; T3l]
T311 [ABCD]: C ε at(^Λ J5). 2) εat(A\(A ΛB)) *at(B\(AΛB)) * C . β{AB) >

2 .3 . ^εlnk(i)) [T310]
T312 [ABODE]: C ε at(^ ΛB) .DεC* at(Cm (Av5)) .EεC* at (Cm (AvB)).

£ 4 E . 3 . Z)εlnk(E)
PR [A£CZλE]:Hp(4).=>.

5. Fεat(Cm(Av5)). [1; 2; D ^ ]

6. D=CvF. [1;2;D26]
7. Gεat(Cm(Av^)). ) ,

9. F Φ G . [4; 5; 6; 7; 8]
10. Cεel(Z>). [1; 6; TIP]
11. Cεel(E). [l; 8; T19]

12. Fεel(D). [5; 6; T2θ]
13. Fεex(£) . [1; 5; 7; 8; 9; T3<9; T37]
14. G ε e l ^ ) . [7; 8; T2θ]
15. Gεex(D). [1; 5; 6; 7; 9; T3<9; T37]

Dε\nk(E) [10; 11; 12; 13; 14; 15; T3l]
T313 [ABCD]: Cεat(AΛB) .DεC*at(Cm(AvB)) .α(AB) ^ 1 .D. 2)εlnk(^)
PR [ΛSCD]: Hp(3) .3 .

4. ^ ε a t ( C m ( A v ^ ) ) . |
5. D=CvE. J ^ ' ^ ^

6. Fεat(A\(AA-B)). [3; AD4]
7. CεelU). [1; T17\ D10; T4]
8. Cεel(D). [1; 5; T19]
9. Fεel(A). [8; D10; Dll]

10. Fεex(D). [1; 4; 5; 6; T30; T39]
11. Eεel(D). [4; 5; Γ£tf]
12. £εex(A). [4; D6]

Dε\nk(A) [7; 8; 9; 10; 11; 12; T3l]
T314 [ABCD]:Cεat(AAB) . D ε C * at(Cm (A v B)). β(AB) ^ 1 .3. Dε\nk(B)

[T313]
T315 [ABODE]: 0 ε a\{A*B). D ε *\(A\{AκB)) * at{B\(A AB)) * C .

£εC*at(Cm(Av£)) . ^ . D ε i n k ^ )
PR [ABODE]: Hp(3) .3 .

[3FG#].
4. Fεat^MΛΛ^)) . |
5. Gεat(B\(AΛB)). \ [1; 2; D26]
6. D = FvGvC. )
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7. Hεat(Cm(AvB)).\ M . . . Π _ Ί

8. E=CvH. j [1, 3,D^]

9. Cεel(D). [6; T20; l]
10. Cεel(E). [8; T19; 1]
11. Fεel(D). [4; 6; Tip]
12. Fεex(E). [1; 4; 7; 8; T30; T37]
13. # ε e l ( £ ) . [7; 8; T20]
14. Hεex(D). [1; 4; 5; 6; 7; T30; T37]

Dε\nk(E) [9; 10; 11; 12; 13; 14; T3l]

AD12 [ABC]:DεT5(ABC) .=. D zA U 5 U at(A\(AΛB)) *
at(j5\(AΛJ5))*CUC*at(Cm(AvJ5)).Cεat(AΛ^)

Γ3i6 [ABβn]:: sfc \ABαn}. 6{AB) = 2 .β(AB) ^ 2 . β{AB) > 2 .D. . [36] Λ
6 c β . c d {6} ̂ n . A εb .Bεb: [CD] iCεb.Dzb .C 4 D . 3 . Cz\nk(D)

PR [AB««]::Hp(4) .3/.
5. Aε\nk(B). [2; 3; 4; T^85]
6. AΠBoA.: [5; T33]

[ 3 C ] Λ [5; T309\ T310; T311; T312; T313; T314; T315]
7. Cεat(AhB): [2]

8. [DE]:DεTδ{ABC).EεΊ5{ABC).Dϊ E . 3 . I>εlnk(£):
[5; 7; ΛDJ2; T309; T310; T311; T312; T313; T314; T315]

9. AΠ at(A\(AAB))**t{B\(AAB)) * C o Λ.
[ Γ ^ 5 ; T2«; T265; 7; 3]

10. JB Π atU\CA AJ5)) *at(JB\UAB)) * C o Λ.
[T263; T264; T265; 7; 4]

11. AΠ C*at(Cm(Av£)) oΛ. [7; D6]
12. 5ΠC*at(Cm(iv5))oΛ. [7; D6]
13. atU\UΛ5))*at(J5\(AΛ^))*CΠ C*at(Cm(i4v-B)) o Λ.

[T262; T263; T264; T265; T266; T267; 7]
14. Cd {T5(ABC)} = Cd {A} + Cd {B} + Cd {C * at (Cm (A v B))} +

Cd{atμ\(AΛ5))*at(J5\(AΛJB))*C}. [7; 9; 10; 11; 12; 13; ON]
15. Cd {Ίδ(ABC)} = 1 + 1 + α(AB) β(AB) +γ(AB).

[14; T219; AD3; AD4; AD5]
16. Cd {Ύ5{ABC)} > 2 + α{AB) + β(AB) +γ(AB). [3; 4; 15; ON]
17. Cd {T5(ABC)} ̂ n ; . [16; T268]

[3b] \ b c α . Cά {b} > n . Aεb. B εb :[CD]: C εb. D εb .

C 4 J5 .3. C ε lnk(D) [ 1 ; AZ)i2; 8; 17]
T5i7 [i45CZ>£]:Cεat(A\(AA-B)).2>εat(i4AJ5)*C*at(jB\(ΛAJ5)).

£εat(i4A-B)*C*at(J5\(ΛA-B)).2)φ £ .D. Dεlnk(£)
PR [A5CZ>£] ::Hp(4) .D. .

[3FG/f/r]Λ
5. Fεat(AΛB). \
6. Gεήt(B\(AA5)). I [1;2;D26]
7. D = FvCvG. )
8. iϊεatUAB). I
9. iΓεat(J5\(AΛ^)). > [1;2;D26]

10. E = HvCvK: j
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11. F φ H.v.G + K: [4; 5; 6; 7; 8; 9; 10]
12. Cεel(D). [1; 7; T20]

13. Cεe\(E). [1; 10; Γ20]
14. Fεe\(D). [5; 7; Ti9]
15. Hεe\(E): [8; 10; 7i9]
16. F φ # .=>. Fεex(£) : [T2£2; T264; 1; 5; 8; 9; 10; T30; T37]
17. F + ff .z>. Hεex(D): [T262; T264; 1; 5; 6; 7; 8; Γ30; T37]

18. F φ # .3 . Dεlnk(£): [12; 13; 14; 15; 16; 17; T3l]
19. G φ K .=>. Gεex(£): [T£63; T£64; 1; 6; 8; 9; 10; T30; T37]
20. G U .=>. iΓεex(Z)): [T^65; T254; 1; 5; 6; 7; 9; T30; T37]
21. G φϋΓ .=). Dεlnk(E). . [12; 13; 14; 15; 19; 20; T3l]

Dε\nk(E) [11; 18; 21]
T318 [ABC]: C εA ΛB * at(Cm(Av B)) .α(AB) > 1.6{AB) > 1 .D. Cεlnk(A)
PR U-BC]:Hp(3) .=>.

[3DE].
4. Z>εat(Cm(ylv^)). } r ,

6. Eεat(A\(ΛA5)). [2; AD4]
7. AΛ^εel(A). [3; TiZ]
8. AΛ^εel(C). [3; 5; T19; T4]
9. Z)εel(C). [4; 5; T20]

10. Dεex(Λ). [4; D10; T27]
11. Eεel(A). [6; ZλZi]
12. £εex(C). [1; 4; 6; 7\?<9; T57]

Cεlnk(A) [7; 8; 9; 10; 11; 12; T31]
T319 [ABC]:C ε A ΛB* at (Cm (A vB)).β(AB) >0.6(AB) > 0 .=). C ε lnk(£)

[T318]
T320α [ABCDE]:Cεa\(A\{AAB)). D εat(A ΛB) * C *at(Cm(Av B)).

E εA ΛB * at(Cm(Av B)). β(ΛJ3) = 2 .3 . Z)εlnk(E)
PR [A5CZ)E]: Hp .=).

[3FGHK].
5. Fεat(AΛ5).
6. Gεat(Cm(Av5)). [2; D26]
7. D = FvCvG.
8. ^εat(Cm(Av,B)). } f ^
9. E=(AAB)vH. ί [ 3 ' ^ ]

10. ϋΓεat(ΛΛ5). } Γ Ί

11. F U . I L ; J

12. Fεel(AΛ5). [5; DIO]
13. FεelCE). [9; 12; T19; T4]
14. Fεel(Z)). [7; 5; Tip]
15. Cεe\(D). [1; 7; T̂ 6>]
16. Cεex(E). [1; 8; 9; T30; T37]
17. Kεe\(AΛB). [10; Dlθ]
18. /Cεel(£). [9; 17; T19; T4]
19. Kεex(D). [11; 10; T37\ 1; 5; 6; T30]

Dεlnk(E) [13; 14; 15; 16; 18; 19; T3l]
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T320b [ΛBCD] CεAAB* at (Cm (A vB)) .DεAλB* at(Cm (A vB)).
C ΦD .3. Cε\nk{D)

PR [ABCD]: Hp(3) . 3 .
[3EF].

4. Eεat(Cm(AvB)). \
5. C = ( A Λ 5 ) V £ . J [1>D26]

6. Fεat(Cm(Avi?)). } f

8. EΪF. [3; 5; 7]
9. AΛ#εel(C). [1; D26; 5; TiP]

10. AΛBεel(D). [2; D26; 7; Tip]
11. £εel(C). [4; 5; T2θ]
12. £εex(D). [T265; 8; T57; T3θ]
13. Fεel(D). [6; 7; T2O]
14. ^εex(C). [Γ^5; 8; T37; T30]

Cε\nk(D) [9; 10; 11; 12; 13; 14; T3l]
T32OC [ABCD]:CεAAB*8t(Cm(AvB)).Dεat{AAB)*at{A\(AΛB))*

at(B\(AAB)) .3. Cεlnk(D)
PR [ABCD]: Hp(2) P .

3. EεatίAΛB). \

5. Gεat(B\(AAB)). j L 2 ' ^ ^
6. D=EvFvG. )
7. i/εat(Cm(Av£)). } f

9. Eεe\(AAB). [3; D1O]
10. £εel(D). [3; 6; T19]
11. Eεel(C). [9; 8; T19; T4]
12. Fεe\(D). [4; 6; T2O]
13. Fεex(C). [4; 7; 8; T2^; T262; T39; T30]
14. IΓεβl(C). [7; 8; T2O]
15. /ίεexίD). [3; 4; 5; 6; 7; T265; T266; T267; T39; T3θ\

Cεlnk(D) [10; 11; 12; 13; 14; 15; T3l]

AD13 [ABC]:CεT6(AB) .Ξ. CεA U B U a\{AAB) *at{A\{AAB))*
at(B\(A Λ B)) U A Λ 5 * at (Cm (A v B))

T321 [ABαn]:: sfc {ABαn}.6(AB) = 2 .α(A5) = 1 .fi(AB) > 2 .D. . [3b] Λ
K β.Cd{6}^».i4ε6.5εδ:[C2>]:Cεδ.Z>εδ.C + D .3. Gεlnk(D).

PR [ABαn]::Hp(4) .=>/.
5. Aεlnk(£): [2; 3; 4; T283]
6. [CD]:CεTβ(ABKi)εTβ(AB).C + i).=>. Cεlnk(i)):

[5; AD13; T320α; T320h\ T317; T318; T319]
7. AΠ Bo A. [5; T33]
8. A Π atU AB) * at(A\U A-B)) * at(5\(AΛB)) O Λ.

[1; 2; 3; 4; T£&2; Γ^5; T264; T30]
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9. BΓ\ at(AAB)*at(A\(AAB))*at(B\(AAB)) oΛ.
[1; 2; 3; 4; T262; T263; T264; T30]

10. A Γ) A AB*at(Cm(AvB)) o Λ. [1; 2; 3; 4; T265; T3θ]

11. ΰ n i 4 A ΰ * a t ( C m ( Λ v 5 ) ) o Λ. [1; 2; 3; 4; T265; T3θ]
12. AΛ£*at(Cm(Av£)) Π at(AAB)*at(A\(AAB))*at(B\(AAB)) oΛ.

[T£6£; 7\263; T£64; Γ265; T30]
13. Cd {Tβ(AB)} = Cd {A} + Cd {B} + Cd {at(4 ΛJB) * at(A\(AAB)) *

at(B\(AAB)) + Cό{AAB*at(Cm(AvB))}. [7; 8; 9; 10; 11; 12; ON]
14. Cd {T6(AB)} = 1 + 1 + 2 - 1 β(AB) + 1 -γ(AB). [13; 2; 3; T216]
15. Cd {Te(AB)} >2 + α(AB) + β(AB) + y(AB). [14; 3; 4]
16. Cd {T6{AB)} >n:. [15; 1; 2; τW|

[3b]:. b c: α . Co {b} > n .A εb .B εb : [CD] Cεb.Dεb.
C φ D . 3 . C ε lnk(Z>) [1; ADi3; 6; 16]

T 5 ^ [A5α»]:: sfc {ABαn}.6(AB) = 2.α(AB) > 2.β(AB) = 1 .z>.\ [3δ] /.
K f l . C d { δ } ^ w . i 4 ε 6 . 5 ε 6 : [ C 2 > ] : C ε δ . D ε δ . C + D .3. Cεlnk(D)

T525 [i45βw]:: sfc {ABαw}.β(AB) = 2.α(AB) = 1 .β(A5) = 1 . 3 . [36] Λ

6 c β . c d { 6 } = w . A ε 6 . £ ε 6 : [ C 2 ) ] : C ε δ . Z ) ε δ . C Φ i) . 3 . Cεlnk(i)).
PR [ABαn]::Hp{4) .=>.-.

5. Aεlnk(.B): [2; 3; 4; Γ£83]

6. [CD]:CεT β (A5) .DεT β (A5) .C Φ D . 3 . Cεlnk(D):
[5;AZ)i5; T320α) T320b; T317; T318; T319]

7. Cd {T6(AB)} = Cd {A} + Cd {£} + Cd {at(AAB) * at{A\(AAB)) *
at(B\(AAB)}+ Cό{AAB*at{Cm(AvB))}. [Proof as in T32l]

8. Cd {T6(AB)}= 1 + 1 + 2 +γ(AB). [7; 2; 3; 4; T2i9]
9. Cd {T6{AB)} = n Λ [2; 3; 4; 8; T268]

[36].-.6 c β . Cd{δ} = n . Λ ε δ . 5 ε δ : [ C Z ) ] : C ε δ . Z ) ε δ .
C φ Z) . 3 . C ε InktD). [1; AZ)i5; 6; 9]

T324 [ABαn]:: sfc {ABαn}. δ(AB) = 2 . α(AB) > 1.0(AB) ^ 1 .=>.-. [36] Λ
δ C β , C d { δ } ^ w . A ε δ . J 5 ε δ : [ C 2 ) ] : C ε δ . Z ) ε δ . C Φ i ) . 3 . Cεlnk(Z))

[T316; T321; T322; T323]
T325 [ABαn]:: sfc {ABαn}. 6(AB) = 1. α(AB) > 2 .β(AB) > 2 .D. . [36] Λ

δ c β . C d { δ } ^ w . y l ε δ . J 3 ε δ : [ C Z ) ] : C ε δ . D ε δ . C Φ D .=>. Cεlnk(,D)
PR [AJBαw]::Hp(4) .=>.'.

5. Aεlnk(J5): [2; 3; 4; T285]
6. [CD]: C ε T6(AB). D ε T6(AB). C φ D .=>. C ε lnk(i)):

[5;ADi5; T 5 ^ α ; T5^0fe; T5I7; T3i8; T5i9]
7. Cd {T6(AJ5)} = Cd {A} + Cd {B} + Cd {at(A AJ5) * at(A\(AAB)) *

at{B\(AAB))} + Cd {AAB*at(Cm(AvB))}. [Proof of T5^i]
8. Cd {T6(AB)} = 1 + 1 + 1 .α{AB) β{AB) + l γ{AB). [7; 2; 3; 4; Γ2iί>]

9. Cd {Ύβ(AB)} >n.\ [2; 3; 4; 8; (}45; Γ^β]
[ 3 6 ] Λ δ<= α. Cd {6} ^ w. A ε δ . J5ε 6: [CD] : C ε 6. Dε.δ.
C + D . 3 , Cεlnk(Z)) [1; AD13; 6; 9]

T32^ [Λ5CD]: Dεat(A\(AAB)) * at(J5\(A AJ5)) * Cm(AvB).
Cεat(A\(AAB))*at(^\(AΛ^))*Cm(Av JB).CΦ 2) .=>. Cεlnk(D)

PR [AJ5CD]::Hp(3) .=>Λ
[3FGH]:.
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4. Eεat(A\(AAB)). j
5. Fεat(B\(AΛB)). \ [1; D26]
6. D = EvFvCm(AvB). j
7. Gεat(A\(AΛJ3j). \
8. Hεat(B\(AAB)). \ [2; D26]
9. C = Gv^vCm(Av5) : J

10. £ φ G.v. Fφ # : [3; 4; 5; 6; 7; 8; 9; T213; T266; T267]
11. Cm(AvB)εe\(C). [D26; 9; 2; T2θ]
12. Crr\(AvB)εe\(D). [D26; 6; 1; T20]
13. £εel(Z)). [4; 6; Tip]
14. Gεel(C): [7; 9; Tip]
15. £ φ G .^. Eεex(C): [4; 7; 8; 9; T264; T266; T37; T3θ]
16. E Φ G .^. G ε ex(D): [4; 5; 6; 7; T264; T266; T37; T3θ]
17. E Φ G . 3 . C εlnk(Z>): [11; 12; 13; 14; 15; 16; T3l]
18. F Φ # . 3 . Cεlnk(D). . [17]

Cεlnk(Z)) [10; 17; 18]
T327 [ABC]:6(AB) ^ 1 .C εat(A\(AAB)) *at{B\(AΛB))*Cm{AvB) .=>.

Aεlnk(C)
PR [ABC]:Hp(2) . 3 .

[3Z)E].
3. Dεat(A\(ΛA5)). |
4. £εat(5\(ΛA-B)). | [2; D26]
5. C = D v £ v C m ( i v 5 ) . j
6. Dεel(A). [3; Di(9; Dll]
7. Z)εel(C). [3; 5; Tip]
8. £εe l (C) . [4; 5; T2θ]
9. Eεex(A). [4; Z)1J]

10. AΛ5εel(A). [1; TiZ]
11. AΛJBεex(C). [T^5^; T263; T265; 3; 4; 5; T30]

Aεlnk(C) [6; 7; 8; 9; 10; 11; T3l]
T328 [ABC]:6(AB) > 1. C εat(A\(A ΛB)) * at(B\(AΛB)) * Cm (A vB) .D.

5εlnk(C) [T527]
T5^P [A5CZ)]: Cεat(A\(A AB)) *at(B\(AAB)) *Cm(AvB) .DεAAB*

at (Cm (A vB)) .^. Cεlnk(i))
PR [ABCD]: Hp(2) . 3 .

[3EFG].
3. £εatW\(ΛA5)). |
4. Fεat(J3\(AAJB)). > [1; Z>26]
5. C = EvFvCm(AvB). J
6. Gεat(Cm(ΛvJ5)). \ r -,
7. D=(AAB)VG. j L > J

8. Gεel(Cm(Av.B)). [6; 010]
9. Gεel(C). [5; 8; T2O\ T4]

10. Gεel(0). [6; 7; T2O]
11. i4A5εel(i)). [2; Z>£6; 7; TiP; Z)^]
12. AΛ£εex(C). [T265; 3; 4; 5; T30; T262; T263]
13. £εe l (C) . [3; 5; T19]
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14. Eεex(D). [T262\ T265; 3; 8; T30; T37]
Cεlnk(D) [9; 10; 11; 12; 13; 14; T3l]

AD14 [ABC]: C εT7(AB) . Ξ . C ε A U ΰ U at(A\(AΛ£)) * at(B\{A AB)) *
Cm(Av5) u A AB * at(Cm{AvB))

T330 [ABαn]:: sfc {AJBOW}. 6(AB) = 1 .α(AB) = 1 .β(AB) > 2 .r>.\ [3b] :.
δ c « . Cd {b} > n . A ε b . B ε b : [CD] i C ε b . D ε b . C φ D .=>. C ε lnk(Z>)

PR [ABαw]::Hp(4) .3/.
5. AεlnkCB): [2; 3; 4; T2S3]
6. [CD]: C ε T 7(A£). Z) ε T 7 (A£). C φ D .=>. C ε lnk(D):

[5; T326; T327; T328; T329; T312; T318; T319]
7. A ΠB o A, [5; T33]
8. A nat(A\{AΛB))*at(B\(AΛB))*Cm(AvB) oΛ.

[T2^4; T 2 ^ ; Γ267; 1; T36)]
9. J5 Π at(A\(A ΛB)) * at(B\(A AB)) • Cm (A vB) o Λ.

[T264; T255; T ^ 7 ; 1; Γ30]
10. A nAΛJB*at(Cm(Av^)) oΛ. [T2^5; 1; T30; 5]
11. jBΠAΛJ5*at(Cm(Av^))oΛ. [r265; 1; Γ30; 5]
12. at(A\(Λ Λ B)) * at(5\(A Afi)) *Cm(AvB) Π (AAB)* at (Cm (A vB)) o Λ.

[Γ262; Γ253; T^54; Γ255; T266; T267; 1; T50]
13. Cd {T7(AJB)} = Cd {Λ} + Cd {B} + Cd {at(Λ\(A AB)) * at(B\(A AB)) *

Cm{AvB)}+ Cd{AAB*at(Cm(AvB))}. [7; 8; 9; 10; 11; 12; ON]
14. Cd{T7(A£)}= 1 + 1 + l.β{AB).l + l y(Λ). [13; T^iP; 2; 3; 4]
15. Cd {T7(AB)} = n Λ [14; 2; 3; T26δ]

[Bb]:.b c flr. Cό{b}>n.Aεb.Bεb:[CD]:Cεb.Dεb.
C φ Z> . 3 . C ε lnk(D) [ l ; AZ)i4; 6; 15]

T55i [AJ5αw]:: sfc {ABαn}. β(AB) = 1. α(AB) > 2 . β(AB) = 1 .=)/. [3δ] Λ
b c Λ . Cd {5} > w. A εb .Bεb: [CD] iCεb.Dεb.C φ Z> .=>. Cεlnk(D).

[T330]
T332 [A5CD]: C ε A Λ £ * Cm (A vB).Dε at{A\(A AB)) * at(£\(A ΛJB)) *

at(Cm(AvB)) .^. C ε\nk(D)
PR [A5CD]: Hp(2) . 3 .

[3EFG].
3. £εat(A\(AAB)). } r ,
4. Fεat(B\(AAB)). ] l 2 ' ^
5. Gεat(Cm(AvB). j r -,
6. D = E v G v G . ) [ 2 ' ^ ]

7. C = (AAB)vCm(AvB). [1; D26]
8. Gεel(Cm(Av£)). [5; D10]
9. Gεel(C). [7; 8; T20; T4]

10. Gεel(D). [5; 6; T20]
11. AΛJ5εex(D). [1; 2)2(5; 3; 4; 6; 8; Γ3ί>; T5^]
12. AABεe\{C). [7; 11; Tip]
13. Eεe\(D). [3;6;T19]
14. £ ε ex(C). [3; 7; T39; T30]

Cεlnk(D) [9; 10; 11; 12; 13; 14; T3l]
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T333 [ABC]: C ε (AΛB) vCm {A vB). A εlnk(£) .Cm(iv5)εCm.(AvB) .=>.
Aεlnk(C)

PR [ABC]:Hp(3) .=>.
4. A Λ ^ ε A Λ B . [2; 2)5; D5]
5. AΛ^εel(A). [4; Ti7]
6. AΛ£εe l (C) . [1; 4; Tip]
7. A\(AΛ£)εel(A). [2; ZλZi]
8. A\{AΛB)εex(C). [1; D12; 7; Γ30]
9. Cm(Av£)εel(C). [1; 3; T20]

10. Cm(AvB)εex(A). [D6; T30]
Aεlnk(C) [5; 6; 7; 8; 9; 10; T3l]

T334 [ABC]:C ε (AΛB)VCΪX\(AV B) .A ε\nk(B). Cm{Av B) εCπ\{Av B) .3.
jBεJnk(C) [T333]

AD15 [ABC]:CεT8(AB) Ξ C εA Ό B U at(A\(AΛB)) *at(B\(AλB)) *
(Cm(AvB)) UAΛJ3*Cm(Av£)

T555 [ABαn]:: sfc {A5αw}.β(A5) = 1 .α(/LB) = 1 .γ{AB) > O.β(AB) = 1 .̂ >.\
[36]. . δ c Λ . c d { 6 } ^ w . i 4 ε 6 . 5 ε 6 : [ C Z ) ] : C ε 6 . 2 ) ε 6 . C + D .^.
Cεlnk(D)

PR [ABa«]::Hp(5) .=>Λ
6. Aεlnk(£) : [2; 3; 4; T283]
7. [CD]:CεT 8 (AB).Z)εT 8 (AB).C* D .=). Cεlnk(D):

[5; 6; T332; T333; T334; T300; T301; T302]
8. A Π {AnB)*Cm(AvB)o Λ. [3; Z ) ^ ; T5θ]
9. BΠ (AAB)*Cm(AvB)o Λ. [4; D26; D3θ]

10. at(A\(AΛ^))*at(^\(AΛJ5))*at(Cm(AvJB)) Π (AΛB) *Cm{AvB) o Λ.
[T252; T263; T ^ 4 ; T^55; T ^ ^ ; T ^ 7 ; Zλ26; T3θ]

11. Cd {T8(A5)} = Cd {A} + Cd {B} + Cd {at(A\U Λ 5)) * at(£\(A Λ B)) *
at (Cm (Λ v B))} + Cd {(A Λ B) * Cmv(Λ v £)} .

[8; 9; 10; proof as in T305; AD 15]
12. Cd {T8(AB)} = 1 + 1 + 1.1 y(ΛB) + 1. [11; 3; 4; AD15]
13. Cd {T8(A5)}= «:. [12; T268; 2; 3; 4]

[ 3 6 ] . \ 6 c « . C d { 6 } > w . A ε 6 . 5 ε 6 : [ C Z ) ] : C ε 6 . D ε 6 . C Φ D .=).
Cε\nk(D) [AD 15; 1; 7; 13]

T336 [ABαn]:: sfc {ABαn}.α(AB) > 1 .β(AB) > 1.6(AB) = 1 .3/. [36] Λ
6 c β.Cd{6}^rc.,4ε6.£ε6:[CZ>]:Cε6.Z>ε6.C + Z) .^. Cεlnk(i))

[T325; T330; T331; T335]
T337 [ABαn]: sfc {ABαn}. A ε lnk(£) .z>. α(Λ5) ^ 1 .β(Λ-B) ^ 1 β(AB) ̂  1
PR [AB«m]:Hp(2) . 3 .

[3CD£].
3. Cεel(A). '
4. C ε e l ( 5 ) .
5. i)εβl(A). I r π
6. Dεex(B).( L 2 ' ^ J

7. £εel(5).
8. Eεe\{A). ,
9. AΛ.Bεfl. [3; 4; 1; AD2; D5]
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10. A\{AΛB)εa. [5; 6; 1; AD2\ 9; Dll]

11. B\(AAB)εa. [7; 8; 1; AD2; 9; Dll]

a(AB) > l.β(AB) > l.t(AB) > 1 [1; 9; 10; 11; T206]

T338 [ABan]:: sfc {ABan}. A ε l n k ( £ ) .=>/. [3b]:. b a a . Cό{b}^ n .Aεb .

Bεb: [CD] :Cεb.Dεb.C φ D . D . C ε lnk(D)

[7\m5; ΓA24; T336; T537]

T55P [ Λ ^ β n ] : sfc {ABan}. A ε pr{B) .n^2 . D . [ 3 6 ] . 6 c α . Cd {b} ̂  n .

A ε b . B ε b . cl (nb) [T261\ D27\ D29; DSl]

T340 [ABan]: sfc {ABan}. A ε \nk(B) . 3 . n & 2 . [3b]. b c a . Cd {b} ̂  2 .

A ε 6 . # ε b . cl (w6) [7£O2; T338; D28; D29; DSl]

T341 [ABan]: sfc {ABan} .Bεpr(A).n^2 .=). [ 3 6 ] . b c β . Cd {6} ̂  n .

Aεb .Bεb . cl(»6) [T55P]

T54^ [i4βαw]: sfc {ABan}.n > 2 . A 4 B . - {A ε ex{B)) .z>. [36] . 6 c « .

Cd {6} ̂  w . A ε b . B ε b . cl {nb) [ T33; T339; T340; T341]

T343 [ABan]:: sfc {ABan} .n^2 .=>/. Aεex(B) .=: [b]: b c α.

Cd {6}^ w. A ε 6 . ^ ε 6 . A Φ B .z>. ~(cl(w6)) [T^55; T54^]

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 2n - 1.
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