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

Definition 3 We define c_2Ebool 2ET to be (ap (ap (c.2Emin_2E_3D (22)) (\V0z € 2.V0z)) (A\V1x € 2.V
Definition 4 We define c_2Ebool 2E_21 to be AA_27a : t.(AVOP € (24-27%) (ap (ap (c_2Emin_2E_3D (24-27
Definition 5 We define c.2Ebool 2E_5C_2F to be (AV0t1 € 2.(AV1t2 € 2.(ap (c_2Ebool 2E_21 2) (AV2t € ¢
Definition 6 We define c_2Ebool 2EF to be (ap (c_2Ebool 2E_21 2) (AV 0t € 2.V 0t)).

Definition 7 We define c_2Ebool 2E_2F 5C to be (AV0t1 € 2.(AV1t2 € 2.(ap (c_2Ebool 2E_21 2) (AV2t € ¢

Definition 8 We define c 2Emin_2E_40 to be AA.AP € 24.4f (3z € A.p (ap P x)) then (the (\z.x € AAp
of type t=-t.

Definition 9 We define c_.2Ebool 2ECOND to be AA_27a : t.(AVOt € 2.(A\V1tl € A_27a.(AV2t2 € A 27a.(a

Definition 10 We define c_2Ebool 2E_TE to be (A\V 0t € 2.(ap (ap c.2Emin_2E_3D_3D_3E V0t) c_2Ebool_2E

A,27a)

Definition 11 We define c_2Erelation 2ETC to be AA_27a : 1. \VOR € ((24-27%) AVla € A27a.\V2b

Assume the following.
True (1)

Assume the following.

(YVOEL € 2.(VV1t2 € 2.(((p VOt1)=(p V1t2))=(((p )
V12)=(p V0t1))=((p VOt1)=(p V112)))))) @)

Assume the following.

(VVOt € 2.(False=(p VOt))) (3)



Assume the following.
(VVOot € 2.((p VOt)V(=(p VOL)))) (4)
Assume the following.

VA_27a.nonempty A27a=VA_27b.nonempty A_27b=(
YVOf € (A2764-279) (VW 1y € A27a.((ap (\V2x € (5)
A27a.(ap VOf V2z)) V1y) = (ap VOf V1y))))

Assume the following.

(VVOt € 2.((=(=(p VOr))=(p VOO)))A(((-True)=False) A (6)
((mFalse)=True)))

Assume the following.

VA_27a.nonempty A27a=(VV0zx € A27a.(V0x = VO0z)& (1)
True))

Assume the following.

VA 27a.nonempty A 27a=(VVO0zx € A27a.(VV1y € (8)
A27a.(VOz = V1y)e(V1y = VOx))))

Assume the following.

(VV 0ot € 2.(((Trues(p VOr))=(p VOO)A((((p VOt)=True)<
(p VO)A((Falses(p VOt))<(=(p VOL)A(((p VOt) < False)(=( - (9)

(
p V01)))))))

Assume the following.

VA 27a.nonempty A 27a=(VV0tl € A27a.(VV1i2 €
A-27a.(((ap (ap (ap (c-2Ebool 2ECOND A_27a) c_2Ebool 2ET) V0t1)
V12) = VOt1)A((ap (ap (ap (c2Ebool 2ECOND A_27a) c_2Ebool 2EF)
VOtl) V12) = V112))))

Assume the following.

(VWOt1 € 2.(VV 112 € 2.(VV2t3 € 2.(((p VOt1)=
((p V1t2)=(p V2t3)))=(((p VOtL)A(p V1t2))=(p V2t3))))))

Assume the following.

VA_27a.nonempty A27a=(VVOP € 2.(VV1Q € 2.

(VV2zx € A27a.(VV32.27 € A27a.(VV4y € A27a.
(VVhy 27 € A27a.((((p VOP)&(p V1Q)A(((p V1Q)=(V2x = V3227))A
((=(p V1Q))=(V4y = V5y_27))))=((ap (ap (ap (c-2Ebool_2ECOND A_27a)
VOP) V2z) Vdy) = (ap (ap (ap (c2Ebool 2ECOND A _27a) V1Q) V3x_27)

V5y-27)))))))))
(12)



Assume the following.

VA 27a.nonempty A27a=(YVOR € ((24-270)A-2Ta),
(VWWlx € A27a.(VV2y € A27a.((p (ap (ap VOR V1z) V2y))=

(p (ap (ap (ap (c2Erelation 2ETC A_27a) VOR) V1x) V2y)))))A(VV3z €

A27a.(WWiy € A27a.(VV5z € A27a.(((p (ap (ap (ap
(c_2Erelation 2ETC A_27a) VOR) V3z) V4y))A(p (ap (ap (ap (c_2Erelation 2ETC
A_27a) VOR) V4y) V5z2)))=(p (ap (ap (ap (c_2Erelation 2ETC A_27a)
VOR) V3z) V52))))))))
(13)
Assume the following.

VA 27a.nonempty A27a=(YVOR € ((24-274)A-2Ta),
(VWWix € A27a.(WVV2y € A27a.((p (ap (ap VOR Vix) V2y))= (14)
(p (ap (ap (ap (c2Erelation 2ETC A_27a) VOR) V1z) V2y))))))

Assume the following.

VA 27a.nonempty A27a=(VVOR € ((24-27a)A-27a),
(VV1P € ((24-27a)A-27a) (((VV 22 € A 27a.(VV3y €
A27a.((p (ap (ap VOR V2z) V3y))=(p (ap (ap V1P V2z) V3y)))))A(VVizx €
A27a.(VVby € A27a.(VV6z € A27a.(((p (ap (ap V1P
Vaz) V5y))A(p (ap (ap VOR V5y) V62)))=(p (ap (ap V1P Viz) V62)))))))=
(VWTzx € A27a.(VV8y € A27a.((p (ap (ap (ap (c2Erelation 2ETC
A_27a) VOR) V7z) V8y))=(p (ap (ap V1P V7z) V8y)))))))) -
15

Theorem 1

VA 27a.nonempty A 27a=(VV0a € A27a.(VV1R €
((24-272)A-27a) (Y1 2Q € (24-27).(((VV3y € A27a.
((p (ap (ap VIR V0a) V3y))=(p (ap V2Q V3y))))A(VV4ix € A27a.
(VVby € A27a.(((p (ap V2Q V4z))A(p (ap (ap VIR Vdx) V5y)))=
(p (ap V2Q V5y)))))=(VV6b e A27a.((p (ap (ap (ap (c_2Erelation 2ETC
A27a) V1R) V0a) V6b))=(p (ap V2Q V6b))))))))



