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Definition 1 We define c.2Emin_2E_3D to be AA.\x € A \y € A.inj_o (z =vy)
of type t=>t.

Definition 2 We define c_2Ebool 2ET to be (ap (ap (c.2Emin_2E_3D (22)) (A\VO0z € 2.V0z)) (A\V1z € 2.V

Definition 3 We define c 2Emin_2E_40 to be \A.AP € 24.if (3x € A.p (ap P x)) then (the (\z.xz € ANp
of type t=-t.

Definition 4 We define c_2Ebool 2E_3F to be NA 27a : 1.(AVOP € (24-27).(ap VOP (ap (c_2Emin_2E 40 2
Let ty_2Frealax_2Ereal : ¢ be given. Assume the following.
nonempty ty_2Erealax_2Ereal (1)

Definition 5 We define c.2Emin_2E_3D_3D_3E to be AP € 2.0\Q € 2.inj_o (p P=p Q)
of type t.

Definition 6 We define c_2Ebool 2E 21 to be N\A_27a : t.(A\VOP € (24-27%) (ap (ap (c_2Emin_2E_3D (24-27

Definition 7 We define c_2Ebool 2E_2F 5C to be (AV0t1 € 2.(AV1¢2 € 2.(ap (c_2Ebool 2E_21 2) (AV2t € ¢

Let ty_2FEpair 2Eprod : t1=>1=>t be given. Assume the following.

VAO.nonempty A0=VAl.nonempty Al=nonempty (ty_2Epair 2Eprod
A0 A1)

(2)
Let c2Epair 2EABS __prod : 1=>1=>1 be given. Assume the following.
VA 27a.nonempty A_27a=VA_27b.nonempty A_27b=-c_2Epair 2EABS__prod
A_27a
A27a A27b € ((ty2Epair 2Eprod A-27a A276)(* ™)™
(3)
Definition 8 We define c_2Epair 2E_2C to be A\A27a : t.NA27b : 1. A\V0x € A27a.\V1y € A_27b.(ap (c2F



Let c2Ereal__topology 2 Ehomeomorphism : ¢ be given. Assume the following.
((Q(ty,QEpair,2Ep7'od (ty,2ET'ealaw,QErealty*zEreal‘“"JErwl) (ty_2Erea
(4)

Definition 9 We define c_2Ereal __topology_2Ehomeomorphic to be A\V0s € (2ty-2Erealaz-2Ereal)y \/1¢ ¢ (2%

c2Ereal__topology-2 Ehomeomorphism €

Definition 10 We define c_2Ecombin_2Eo to be AA_27a : 1t.AA_27b : 1.AA27¢ : LAVOS € (A27b4-27) AV 1,
Definition 11 We define c_2Ebool 2EF to be (ap (c2Ebool_2E_21 2) (AVO0t € 2.V 0t)).

Definition 12 We define c_2Ebool 2E_5C_2F to be (AVO0t1 € 2.(A\V1¢2 € 2.(ap (c_2Ebool 2E_21 2) (A\V2¢ €
Definition 13 We define c_2Ebool 2E_TE to be (A\VOt € 2.(ap (ap c_2Emin_2E_3D_3D_3E V0t) c_2Ebool 2E

Assume the following.
True (5)

Assume the following.

(YVO0tL € 2.(VV1t2 € 2.(((p VOt =(p V1t2))=(((p ;
V1t2)=(p VOt1)=((p V0t ) (p V1t2)))))) (6)

Assume the following.
(YVO0t € 2.(((p VOt)=False)=(~(p V01)))) (7)
Assume the following.
(YVO0t € 2.((~(p VOt)=((p VOt)=False))) 8)

Assume the following.

(VVOt € 2.(((True=(p VOt))=(p VOr)A((((p VOt)=True)s
True)AN(((False=(p VOt))eTrue)AN((((p VOt)=(p VOt))=True)A((  (9)
(p VOt)= False)<(=(p V01))))))))

Assume the following.

((VVOt € 2.((=(—(p VOt)))=(p VO)))A(((—True)<False) A\
((=False)=True)))

Assume the following.

VA 27a.nonempty A27a=NVV0zx € A27a.(VV1y €
A27a.(VOx = Viy)e(Viy = V0x))))

Assume the following.

(VVO0t € 2.(((Trues(p VOt))<(p VOt))
(p VOO)A(((Falses(p VOt))<(—(p VOt)))

p V0i)))))))

((((p VOt)eTrue)=

N
A(((p VOt)=False)=(—=( (12)



Assume the following.

VA_27a.nonempty A27a=(VVOP € (24-27%).((~(VV 1z €

A27a.(p (ap VOP V1)))(3V2z € A 27a.(~(p (ap VOP V22)))))) %)
Assume the following.
VA_27a.nonempty A27a=(VVOP € (24-27).((~(3V1x € (14)

A27a.(p (ap VOP Vx))))e(VV22 € A27a.(—(p (ap VOP V22))))))
Assume the following.

VA_27a.nonempty A27a=(YVOP € (24-27%).(VV1Q €
2.((3V2z € A27a.((p (ap VOP V2z))A(p V1Q)))=((IV3z € (15)
A27a.(p (ap VOP V3x)))A(p V1Q)))))

Assume the following.

VA_27a.nonempty A27a=(VVOP € 2.(VV1Q € (
24-27a) (V22 € A27a.((p VOP)A(p (ap V1Q V2x))))<=((p (16)
VOP)A(IV3z € A27a.(p (ap V1Q V3zx)))))))

Assume the following.

(VV0A € 2.(WW1B € 2.(vW2C € 2.(((p VOA)V(

(b VIB)V(p V2O (((p VOANV(p VIRV V2O)))) (1D
Assume the following.
(VV0A € 2.(WW1B € 2.(((p VOA)V(p V1B))=((p V1B)V (18)

(p V0A)))))

Assume the following.

(VW0A € 2.(vV1B € 2.(((=((p VOA)A(p V1B)))=((~(
p VOA))V(=(p V1B)))A((=((p VOA)V(p V1B)))=((=(p VOA))A(=(p Vl(ff;;)))))



Assume the following.

(VVOf € (ty-2Erealax_2ErealtV-2Frealaz-2Ereal) (gy/14 ¢
(ty_2Erealax 2Erealtv-2Erealaz2Erealy (\¢yoph ¢ (ty 2Erealax 2Erealtv-2Ereelaz-2Erealy
(VV3k € (ty_2Erealax_2ErealtV-2Frealar2Ereal) (y\/ 45 ¢
(Qty,QErealax,QEreal).(vv5t c (2ty72Erealaac,2Ereal).

(VV6u € (2tv-2Erealaz-2Erealy (((p (ap (ap c2Ereal_topology-2Ehomeomorphism

(ap (ap (c,2Epair,2E,2C (2ty,2Ereala:1:,2E'real) (2ty,2Erealaw,2Ereal
V4s) V5t)) (ap (ap (c2Epair 2E_2C (ty_2Erealax_2Erealty-2Frealaz-2Ereal)
(ty_2Erealax_2Erealtv-2Erealaz-2Erealyy v/ £ V1g)))A(p (ap
(ap c,2(E7t"eaQIEto;l)olozgé/le)h(oTegnglphiésgl ((lz)]; (ap §C,2Ep)a)ir(,2E,2C
2 Y- reatax_. rea 2 Y- reatax_. rea V5t VGU
ap (ap (c_2Epair 2E 2C (ty_2Erealax_2ErealtV-2Frealar-2Ereal)
(ty 2Erealax 2Erealtv-2Erealaz-2Erealyy y7op) V3k))))=(p (ap
(ap c2Ereal__topology-2Ehomeomorphism (ap (ap (c_2Epair_2E_2C
(2ty72E'7'ealaa:,2E'7'eal) (2ty,2E7'ealax,2E7'eal)) V4S) VGU)) (
ap (ap (c_2Epair 2E 2C (ty_2Erealax_2ErealtV-2Frealaz-2Ereal)
(ty2Erealax_2Erealty-2Erealaz-2Erealyy (g (gp (c_2Ecombin_2Eo
ty2Erealax_2Ereal ty 2Erealar 2Ereal ty_2Erealax_2FEreal)
V2h) VOf)) (ap (ap (c2Ecombin_2Eo ty_2Erealax_2Ereal ty_2Erealax_2Ereal
ty_2FErealax_2Ereal) V1g) V3k))))))))))))

(20)

Assume the following.
(VVOt € 2.((=(=(p VOt)))=(p VOL))) (21)

Assume the following.
(VVO0A € 2.((p VOA)=((—(p VOA))=False))) (22)

Assume the following.

(VV0A € 2.(WV1B € 2.(((=((p VOA)V(p V1B)))=False)&

(((p VOA)= False)=((~(p V1B))=False))))) 29)

Assume the following.
(VV0A € 2.(WV1B € 2.(((=((=(p VOA))V(p V1B)))=False)= (24)

((p VOA)=((~(p V1B))=False)))))
Assume the following.
(VV0A € 2.(((=(p VOA))=False)=(((p VOA)=False)=False))) (25)
Assume the following.

(VVOp € 2.(VV1g € 2.(VV2r € 2.(((p VOp)=(

(p V1g)e(p V2r)))e(((p VOp)V((p V1ig)V (

p V2r))V(=(p V1g) )A(((p V1V ((=(p V2r
((=(p V1g))v(=(p VOp))



Assume the following.

(VVOp € 2.(VW1qg € 2.(VV2r € 2.(((p VOp)=(
(p V1igA(p V2r)))=(((p VOop)V((=(p V1g)V(=(p V2r))A((p V1g)V
(=(p VOp)))A((p V2r)V(=(p VOp))))))))) o)

Assume the following.

(VVOp € 2.(VV1g € 2.(VV2r € 2.(((p VOp)<(
(p Vig)v(p V2r)))=(((p VOp)V(=(p V1g)))A(((p VOp)V(=(p V2r)))A

((p V1ig)V((p V2r)V(=(p V0p)))))))))) o8)
28
Assume the following.

(VVOp € 2.(vV1g € 2.(¥V2r € 2.(((p VOp)
(p V1g)=(p V2r)))=(((p VOp)V(p V1g))A(((p VOp)V
—(p V1g)V((p V2r)V(=(p VOp))))))))))

Assume the following.

< (
(=(p V2r)))A(C (29)

(VWOp € 2.(VV1g € 2.(((p VOp)=(=(p V1g)))=(((p VOp)V

(p V1) A(~(p V1g)V(~(p VOR)))))) (30)

Theorem 1

(VVOS c (2ty,2Erealaa:,2E'real>.(VVlt c (2ty,2Erealaz,2Ereal).
(YV2u € (2tv-2Erealaz-2Erealy (((p (ap (ap c_2Ereal__topology_2Ehomeomorphic
V0s) V1t))A(p (ap (ap c_2Ereal__topology_2Ehomeomorphic V'1t)
V2u)))=(p (ap (ap c_2Ereal__topology_2Ehomeomorphic V0s) V2u))))))



