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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°™9%) (3)

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 c2Enum_2EQ to be (ap c2Enum_2EABS_num c2Enum 2EZERO__REP).
Definition 3 We define c_2Ebool 2ET to be (ap (ap (c.2Emin_2E_3D (22)) (A\V0z € 2.V0z)) (A\V1z € 2.V
Let c.2FEarithmetic2E_2B : 1 be given. Assume the following.

c.2Earithmetic 2E 2B € ((ty_2Enum_2Enumty-2Enum-2Enum )ty 2Enum_2Enum)
(4)
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_2Ecombin_2Eo to be AA_27a : 1t.AA27b : 1.AA27c : L.AVOS € (A2767-27) \V1g
Let ty 2Flist 2Flist : .= be given. Assume the following.
YV AOQ.nonempty A0=nonempty (ty-2Elist 2Elist A0) (5)
Let c.2FEindexedLists 2EM APi : 1=1=- be given. Assume the following.

VA 27Ta.nonempty A_27a=VA_27b.nonempty A_27b=c_2FindexedLists 2EM APi
A27a A27b € (((ty2Blist 2Elist A_27a)(ty-2Elist-2Elist A-2Tb))((A-27a"-37) "2 Erum25mm,
(6)



Let c2FindexedLists 2EM APi__ACC' : 1=1=t be given. Assume the follow-
ing.
VA 27a.nonempty A 27a=VA_27b.nonempty A_27b=-c_2FindexedLists 2EM APi__
A92Ta A27Th € (((((ty,QEliSt,2Eli8t A727a)(ty,ZElist,QElist A,27b))(ty,2Elist,2Elist A,27a))ty,2Enum,2Enum)(
(7)
Let ¢ 2Elist 2EAPPEND : 1= be given. Assume the following.

VA 27a.nonempty A27a=>c 2Elist 2EAPPEND A_27a € (((ty-2Elist 2Elist
A_27q)(ty-2Elist 2Elist A-27a))(ty-2Blist2Blist A-2Ta))
(8)

Let ¢ 2Elist 2ECONS : 1=t be given. Assume the following.

VA 2Ta.nonempty A_27a=c2Elist 2ECONS A 27a € (((ty-2Elist 2Elist
A727a)(ty,2Elist,2Elist A,27a))A,27a)
(9)

Let c2Elist 2ENIL : 1= be given. Assume the following.

VA 27a.nonempty A27a=c 2Elist 2ENIL A 27a € (ty_ 2Elist 2Elist
A_27a)
(10)
Let c2Elist 2EREV ERSE : 1= be given. Assume the following.

VA 27a.nonempty A 27a=c 2Elist 2EREV ERSE A 27a € ((ty_2Elist 2Elist
A727a)(ty72Elist,2Elist A,27a))

(11)

Definition 6 We define c.2Emin_2E_3D_3D_3E to be AP € 2.\Q € 2.inj_o (p P=p Q)
of type ¢.

Definition 7 We define c_2Ebool 2E_2F 5C to be (AVO0t1 € 2.(AV1¢2 € 2.(ap (c_2Ebool 2E_21 2) (AV2¢ € ¢
Assume the following.

(VVOm € ty_2Enum_2Enum.((ap (ap c2Earithmetic2E 2B V0m)

c_2Enum_2EQ) = VOm)) (12)

Assume the following.

(VVOom € ty_2Enum_2Enum.(VV1n € ty_2Enum_2Enum.(
ap (ap c2FEarithmetic2E 2B VOm) Vin) = (ap (ap c2FEarithmetic2E_2B
(ap (ap p (ap
Vin) VOm))))

(13)

Assume the following.
True (14)

Assume the following.
VA 27a.nonempty A 27a=(VVO0t € 2.(VV1x € (15)

A27a.(p VOt))=(p VOL)))



Assume the following.

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

Assume the following.

VA_27a.nonempty A_27a=VA_27b.nonempty A_27b=>(
YVOf € (A2764-27%) (VV1g € (A27b4-27%) (VO f = (17)
Vig)e(VV2zx € A27a.((ap VOf V2z) = (ap V1g V2z))))))

Assume the following.

VA 2Ta.nonempty A 27a=YA_27b.nonempty A_27b=VA 27c.
nonempty A 27c=(VVOf € (A27b4-27%) (VV1g € (A27a"-77¢).
(VV2zx € A27c.((ap (ap (ap (c.2Ecombin_2Eo A_27c A_27b A_27a)
VOf) Vig) V2x) = (ap VOf (ap V1g V21))))))

(18)

Assume the following.

VA 27a.nonempty A_27a=YA_27b.nonempty A_27b=(
YVOf € ((A27aA-270)ty-2Enum-2Enum) (g 1n € ty 2 Enum_2Enum.
(VV2a € (ty-2Elist 2Elist A_27a).(VV3l € (ty-2Elist 2Elist
A_27b).((ap (ap (ap (ap (c2EindexedLists 2EM APi__ACC A_27a A_27b)
VOf) Vin) V2a) V3l) = (ap (ap (c2Elist 2EAPPEND A_27a) (ap (c2Elist 2EREVERSE
A27a) V2a)) (ap (ap (c2EindexedLists 2EM APi A27a A27b) (ap
(ap (c_2Ecombin_2Eo ty_2Enum_2Enum (A_27a4-2™) ty 2Enum_2Enum)
VOf) (ap c2Earithmetic2E 2B V1n))) V3I)))))))
(19)
Assume the following.

VA 27a.nonempty A27a=-((VV Ol € (ty_2Elist 2Elist
A27a).((ap (ap (c2Blist 2EAPPEND A_27a) (c2Elist 2ENIL A_27a))
VOl) = VOU)A(YVLIL € (ty-2Elist 2Elist A-27a).(YV2I2 €
(ty2Elist 2Elist A27a).(WVV3h € A27a.((ap (ap (c2Elist 2EAPPEND
A27a) (ap (ap (c2Elist 2ECONS A 27a) V3h) V1i1)) V2I2) = (ap (ap
(c.2Elist 2ECONS A_27a) V3h) (ap (ap (c2Elist 2EAPPEND A 27a)
Vi) vai2)))))

(20)
Assume the following.

VA 27a.nonempty A-27a=(((ap (c2Elist 2EREVERSE A_27a)
(c:2Elist 2ENIL A27a)) = (c2Elist 2ENIL A 27a))A(VVOh €
A27a.(VV1t € (ty2Elist 2Elist A27a).((ap (c2Elist 2EREV ERSE
A27a) (ap (ap (c2Elist 2ECONS A_27a) VOh) V1t)) = (ap (ap (c-2Elist 2EAPPEND
A27a) (ap (c2Elist 2EREV ERSE A 27a) V1t)) (ap (ap (c2Elist 2ECON S
A 27a) VOh) (c2Elist 2ENIL A 27a)))))))
(21)



Theorem 1

VA_27a.nonempty A 27a=YA_27b.nonempty A_27b=(

YVOf € ((A27aA-2T0)ty-2Enum-2Enum) (/1] ¢ (ty 2Flist 2Elist
A27b).((ap (ap (c2EindexedLists 2EM APi A 27a A27b) VOf) V1) =
(ap (ap (ap (ap (c-2EindexedLists 2EM APi__ACC A_27a A_27b) VOf)

c_2Enum_2EQ) (c2Elist 2ENIL A_27a)) V11))))



