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Let c2Enum 2EZERO__REP : 1 be given. Assume the following.
c2Enum 2EZERO__REP € omega (1)
Let ty 2Enum_2Enum : ¢ be given. Assume the following.
nonempty ty_2Enum_2Enum (2)
Let c2Enum 2EABS__num : ¢ be given. Assume the following.
c2Enum 2EABS__num € (ty-2Enum_2Enum®™") (3)

Definition 1 We define c.22Emin_2E_3D to be AA.\x € A y € A.inj_o (z =vy)
of type L1=>t.

Definition 2 We define c22Enum_2EQ to be (ap c2Enum_2EABS__num c2Enum 2EZERO__REP).
Let c2Enum 2EREP__num : ¢ be given. Assume the following.

c2Enum 2EREP_num € (omegaty-2Fnum-2Enum) (4)
Let c2Enum 2ESUC__REP : 1 be given. Assume the following.

c2Enum 2ESUC__REP € (omega®™9%) (5)

Definition 3 We define c_2Ebool 2ET to be (ap (ap (c.2Emin 2E_3D (22)) (A\V0x € 2.V0z)) (\V 1z € 2.V
Definition 4 We define c_22Ebool 2E_21 to be AA_27a : t.(A\VOP € (24-27%)(ap (ap (c.2Emin_2E_3D (24-27
Definition 5 We define c 2Enum_2ESUC to be AVOm € ty 2Enum_2Enum.(ap ¢ 2Enum 2EABS__num
Let c.2FEarithmetic2E_2B : « be given. Assume the following.

c2Earithmetic 2E 2B € ((ty_2Enum _2Enumty-2Enum-2Enum)ty-2Enum-2Enum)

(6)



Definition 6 We define c_2Earithmetic_2EBIT2 to be A\VOn € ty 2Enum_2Enum.(ap (ap c2Earithmetic_
Definition 7 We define c_2Earithmetic_2EZERO to be c_2Enum_2EQ.
Let c2FEarithmetic2E 2D : ¢ be given. Assume the following.

c2Earithmetic 2E 2D € ((ty_2Enum_2EnumtY-2Fnum-2Enum)ty 2Enum 2Enum )
(7)

Definition 8 We define c_2Earithmetic_2EBIT1 to be A\VOn € ty_ 2Enum_2Enum.(ap (ap c2Earithmetic_
Definition 9 We define c_2Earithmetic 2ENUMERAL to be A\VOx € ty_2Enum_2Enum.V0x.

Definition 10 We define c.2Emin_2E_3D_3D_3E to be AP € 2.\Q € 2.inj_-o (p P=p Q)
of type ¢.

Definition 11 We define c_2Ebool 2E_5C_2F to be (A\V0t1 € 2.(AV1t2 € 2.(ap (c_2Ebool 2E_21 2) (AV2t €
Definition 12 We define c 2Ebool 2E_2F 5C to be (A\V0t1 € 2.(A\V'1t2 € 2.(ap (c_2Ebool 2E_21 2) (A\V2t €
Definition 13 We define c_2Eblast_2Ebcarry to be A\V0z € 2. AV 1y € 2.0V 2¢ € 2.(ap (ap c_2Ebool 2E_5C_2
Let c.2Eblast 2EBCARRY : t be given. Assume the following.

Ci2Ebla$t72EBOARRY e ((((22)(2t'y72Enum,,2Enum) ) (Qty72En,um,,2EvLu7n) )ty,ZEnum,QEnum)
(8)

Assume the following.

VAQ?a.nonempty AJ?a:(VVOf c (<A727aty,2Enum,2Enum)ty,ZEnum,QEnum).
(VV1g € (A27qtv-2Enum-2Enum) (¢ 2n € ty 2Enum_2Enum.

((ap V1g (ap c22Enum_2ESUC V2n)) = (ap (ap VOf V2n) (ap c2Enum_2ESUC
V2n))))e((VV3n € ty-2Enum_2Enum.((ap V1g (ap c2Earithmetic. 2ENUMERAL
(ap c2Earithmetic_2EBIT1 V3n))) = (ap (ap VOf (ap (ap c2Earithmetic2E_2D

(ap c_2Earithmetic 2ENUMERAL (ap c_2Earithmetic 2EBIT1 V3n)))
(ap c2Earithmetic2ENUMERAL (ap c_2Earithmetic_2EBIT1 c_2Earithmetic_ 2EZERO))))
(ap c2Earithmetic2ENUMERAL (ap c_2Earithmetic_2EBIT1 V3n)))))A
(VV4an € ty 2Enum_2Enum.((ap V1g (ap c_2Earithmetic 2ENUMERAL
(ap c2Earithmetic_2EBIT2 V4n))) = (ap (ap VOf (ap c-2Earithmetic: 2ENUMERAL
(ap c_2Earithmetic 2EBIT1 V4n))) (ap c2Earithmetic 2ENUMERAL
(ap c_2Earithmetic_2EBIT2 V4n)))))))))
(9)
Assume the following.

((VVOI c (2ty,2Enum,2Enum)'(VV1y c (2ty,2Enum,2Enum)'
(VV2c € 2.((p (ap (ap (ap (ap c2Eblast 2EBCARRY c_2Enum_2EQ)
Voz) V1y) V2c))<(p V2)))))AYV3i € ty_2Enum_2Enum.(VViz €
(2ty,2Enum,2Enum)-(vv5y c (2ty,2Enum,2Enum)_(VV60 c
2.((p (ap (ap (ap (ap c2Eblast 2EBCARRY (ap c_2Enum_2ESUC V' 3i))
Vdx) Vby) V6c))<=(p (ap (ap (ap c_2Eblast_2Ebcarry (ap V4x V3i)) (
ap V5y V3i)) (ap (ap (ap (ap c2Eblast 2EBCARRY V3i) Vdx) V5y) V6¢)))))))))
(10)



Assume the following.

(FVOLL € 2.9V 112 € 2.(((p VOrl)=(p V12))=(((p »
V1E2)=(p VOEL))=((p VOt (p V1E2))))) (11)

Theorem 1

((VVOJ? c (2ty,2E'num,2Enum)'(VV1y c (2ty,2Enum,2Enum>'
(VV2c € 2.((p (ap (ap (ap (ap c-2Eblast 2EBCARRY c_2Enum_2EO0)
Voz) V1y) V2e))e(p V2c))))A((VV3i € ty_2Enum _2Enum.(VVdx €
(2ty72Enu7n,2Enum)_(vv5y c (2ty,2Enu'rn,2Enum).(VVGC c
2.((p (ap (ap (ap (ap c2Eblast 2EBCARRY (ap c_2Earithmetic 2ENUMERAL
(ap c2Earithmetic 2EBIT1 V3i))) V4x) V5y) Véce))<(p (ap (ap (ap
c_2Eblast_2Ebcarry (ap Vdx (ap (ap c2Earithmetic2E 2D (ap c_2Earithmetic 2ENUMERAL
(ap c_2Earithmetic2EBIT1 V3i))) (ap c_2Earithmetic 2ENUMERAL
(ap c_2Earithmetic_2EBIT1 c_2Earithmetic 2EZERO))))) (ap V5y
(ap (ap c2Earithmetic.2E_2D (ap c_2Earithmetic 2ENUMERAL (ap
c_2Earithmetic 2EBIT1 V3i))) (ap c_2EarithmeticZ2ENUMERAL (
ap c_2Earithmetic_2EBIT1 c_2Earithmetic_.2EZERO))))) (ap (ap
(ap (ap c2Eblast2EBCARRY (ap (ap c2Earithmetic.2E_2D (ap c_2Earithmetic 2ENUMERAL
(ap c_2Earithmetic 2EBIT1 V3i))) (ap c_2Earithmetic 2ENUMERAL
(ap c_2Earithmetic_2EBIT1 c_2Earithmetic_2EZERO)))) V4z) V5y)
V6e))))ANVVTi € ty 2Enum_2Enum.(VYV 8z € (2ty-2Enum-2Enum)
(YV9y € (2tv-2Enum-2Enum) g1/ 10c € 2.((p (ap (ap
(ap (ap c2Eblast 2EBCARRY (ap c_2Earithmetic 2ENUMERAL (ap c_2Earithmetic_2EBIT2
V7)) V8z) V9y) V10c))<=(p (ap (ap (ap c2Eblast_2Ebcarry (ap V8x
(ap c2Earithmetic 2ENUMERAL (ap c_2Earithmetic_2EBITL V7i))))
(ap V9y (ap c_2Earithmetic 2ENUMERAL (ap c_2Earithmetic_2EBIT1
Vi) (ap (ap (ap (ap c2Eblast 2EBCARRY (ap c_2Earithmetic 2ENUMERAL
(ap c-2Earithmetic 2EBIT1 V'7i))) V8x) V9y) V10c))))))))))



