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Definition 1 We define c2Emin_2E_3D to be \AAx € A y € A.inj_o (x = y)
of type t=-t.

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

Definition 3 We define c_2Ebool 2ET to be (ap (ap (c.2Emin_2E_3D (22)) (\V0z € 2.V0z)) (A\V1z € 2.V
Definition 4 We define c_2Ebool 2E 21 to be NA_27a : t.(A\VOP € (24-27%) (ap (ap (c_2Emin_2E_3D (24-27
Definition 5 We define c_2Ebool 2E_2F _5C to be (A\V0t1 € 2.(AV1t2 € 2.(ap (c-2Ebool _2E_21 2) (AV2t € ¢
Let ty_2Epair 2Eprod : t1=>1=t be given. Assume the following.

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

(1)

Let c2Epair 2EABS __prod : 1=>1=>1 be given. Assume the following.

VA 27a.nonempty A27a=YA_27b.nonempty A_27b=c_2FEpair 2EABS__prod
A_27a
A27a A27b € ((ty-2Epair_2Eprod A27a A,27b)((2A727b) - )
(2)
Definition 6 We define c_2Epair 2E_2C to be NA27a : t. \A27b : L AVOx € A 27a.\V1y € A27b.(ap (c2F

Let ty_2F finite__map_2F fmap : t=1=-1 be given. Assume the following.

YAO.nonempty A0=VAl.nonempty Al=nonempty (ty-2F finite_map_2E fmap
A0 A1)
(3)



Let ¢ 2F finite__map 2EFUPDATE : 1=1= be given. Assume the following.

YA 27a.nonempty A27a=VA_27b.nonempty A_27b=c2FE finite__map 2EFUPDAT |
A 27a A27b € (((ty2E finite__map 2E fmap A 27a A,27b)(ty*2Epa"*2Epmd A27a A*27b))(ty*2Efi"ite**map

(4)

Let ty 2FElist_2FElist : 1= be given. Assume the following.
VA0.nonempty A0=nonempty (ty_2FElist 2Elist A0) (5)
Let ¢ 2Elist 2EFOLDL : 1=1=1 be given. Assume the following.

VA 2Ta.nonempty A_27a=VA_27b.nonempty A_27b=c 2Elist 2EFOLDL
A27a A27b € (((A27b(ty-2Blist 2Blist A,27a))A,27b)((A,27bA*27“)A’27b))
(6)
Definition 7 We define c_2Efinite__map_2EFUPDATE__LIST to be AA_27a : t. \A27b : 1.(ap (c2Elist 2EF'
Let ¢ 2Elist 2EM AP : 1=>1=>1 be given. Assume the following.
VA 27a.nonempty A_27a=VA_27b.nonempty A_27b=c 2FElist 2EM AP

A27a A27b € (((ty2Elist 2Elist A_27b)(ty-2Blist-2Elist A_27a))(A-276"-27%))
(7)

True (8)

Assume the following.

Assume the following.

VA_27a.nonempty A27a=(VV0x € A27a.(V0z = V0z)&= ()
True))

Assume the following.

VA 2Ta.nonempty A27a=YA_27b.nonempty A_27b=V A 27c.
nonempty A 27c=(VVOf € ((A27a"-270)A-270) (VV1e €
A27a.(YV2g € (A2764-27¢) (VV 3l € (ty2Elist 2Elist
A27¢).((ap (ap (ap (c2Elist 2EFOLDL A 27b A 27a) VOf) Vle) (ap
(ap (c2Elist 2EM AP A_27c A27b) V2g) V3l)) = (ap (ap (ap (c2Elist 2EFOLDL
A27c A27a) (A\Wax € A27a.(A\Vby € A27c.(ap (ap VOf Vdx) (

ap V29 Vy))))) Vle) V3l))))))
(10)

Theorem 1

VA 2Ta.nonempty A27a=VA_27b.nonempty A_27b=VA_27c.
nonempty A_27c=(YVOf1 € (A27b4-279) (VV1f2 € (A27cA-272).
(VV2Is € (ty-2Elist 2Elist A_27a).(VV3a € (ty-2F finite__map_2FE fmap
A27b A27¢).((ap (ap (ap (c2Elist 2EFOLDL A_27a (ty-2F finite__map_2E fmap
A27b A27c)) (A\V4fm € (ty2F finite__map2FE fmap A_27b A_27c).
(AV5k € A27a.(ap (ap (c2E finite__map 2EFUPDATE A_27b A 27c)
Vafm) (ap (ap (c-2Epair2E2C A_27b A_27¢) (ap VOf1 V5k)) (ap V1f2
V5k)))))) V3a) V2Is) = (ap (ap (c-2Efinite__map_2EFUPDATE__LIST
A27b A27c) V3a) (ap (ap (c-2Elist 2EM AP A 27a (ty_2Epair_2Eprod
A27b A27c)) (A\V6k € A27a.(ap (ap (c2Epair.2E_2C A_27b A 27c)
(ap VOf1 V6k)) (ap V12 V6k)))) V21s)))))))



