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Let ty_2Flist 2Elist : 1= be given. Assume the following.
VAO0.nonempty A0=nonempty (ty-2Elist_2Elist A0) (1)
Let ¢2Elist 2ECONS : 1= be given. Assume the following.

VA 27a.nonempty A27a=>c2Elist 2ECONS A27a € (((ty-2Elist 2Elist
A727a)(ty,2Elist,2Elist A,27a))A,27a)

(2)

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

VA 27a.nonempty A_27a=c 2Elist 2ENIL A 27a € (ty 2Elist 2Elist
A_27a)

(3)
Definition 1 We define c.2Emin_2E_3D_3D_3E to be AP € 2.\Q € 2.inj_-o (p P=p Q)
of type ¢.

Definition 2 We define c.22Emin_2E_3D to be AA.\x € A y € A.inj_o (z =vy)
of type t=>t.

Definition 3 We define c 2Ebool 2ET to be (ap (ap (c_2Emin 2E_3D (22)) (A\V 0z € 2.V0z)) (A\V1z € 2.V
Definition 4 We define c 2Ebool 2E 21 to be AA_27a : 1. (AVOP € (24-27).(ap (ap (c.2Emin_2E_3D (24-27
Definition 5 We define c_2Ebool 2E_2F 5C to be (AVO0t1 € 2.(AV1¢2 € 2.(ap (c_2Ebool 2E_21 2) (AV2¢ € ¢
Definition 6 We define c_2Ebool_2EF to be (ap (c_2Ebool 2E_21 2) (AVO0t € 2.V 0t)).
Definition 7 We define c_2Erelation 2EEMPTY __REL to be AA27a : 1. A\V0x € A27a.AV1y € A_27a.c_2Eb
Let ¢c.2Ebool 2EARB : 1= be given. Assume the following.

VA_27a.nonempty A_27a=-c_2Ebool 2EARB A 27a € A 27a (4)

Definition 8 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 9 We define c_2Ebool_2ECOND to be AA_27a : t.(AVOt € 2.(AV1¢l € A_27a.(A\V2t2 € A27a.(a

Definition 10 We define c_2Erelation 2ERESTRICT to be AA_27a : t. XA_27b : L. AVOf € (A276*-2T) AV 1]
Definition 11 We define c_2Ecombin_2EK to be NA_27a : t.AA_27b : 1. (AVO0z € A27a.(AV1y € A27b.V 0z

Definition 12 We define c_2Ecombin_2ES to be A\A_27a : 1. NA_27b : 1.AA27c : 1. (AVOf € ((A,27CA*27}’)A72‘

Definition 13 We define c 2Ecombin 2E| to be AA 27a : 1.(ap (ap (c_2Ecombin 2ES A 27a (A 27a”-27") A
Let c2FElist 2Elist_CASE : t=1= be given. Assume the following.

VA 27a.nonempty A_27a=VA27b.nonempty A_27b=c 2FElist 2FElist_ CASE
A27a A2Tb € (((A727b((A,27b(ty*2E”St*2E“5t A*27“))A’27“))A,27b)(ty,2Elist,2Elist A-27a))

()
Definition 14 We define c_2Ebool 2E_TE to be (A\VOt € 2.(ap (ap c_2Emin_2E_3D_3D_3E V0t) c_2Ebool 2E

Definition 15 We define c 2Ebool 2E 3F to be AA_27a : 1. (AVOP € (24-27).(ap VOP (ap (c_2Emin_2E_40

Definition 16 We define c_2Erelation 2EWF to be AA_27a : tAVOR € ((24-279)"™) (ap (c_2Ebool 2E_21

A_27a

Definition 17 We define c_2Erelation 2ETC to be AA_27a : 1. A\VOR € ((24-27%) ).AV1a € A27a.AV2b

Definition 18 We define c_2Erelation_2Eapprox to be AA_27a : 1. AA27b : L. \VOR € ((2A*27“)A’27a).)\V1M
Definition 19 We define c_2Erelation_2Ethe__fun to be \A_27a : t.AA_27b : L AVOR € (24270427 A\V11

AT AV 1A

Definition 20 We define c 2Erelation 2EWFREC to be NA 27a : t. A\A_27b : 1. AVOR € ((24-272)
Let ty 2Estring 2Echar : . be given. Assume the following.
nonempty ty_2Estring 2Echar (6)

Definition 21 We define c_2Estring_2ETOCHAR to be (ap (ap (c_2Erelation 2EWFREC (ty_2Elist 2Elist t
Assume the following.

VA_27a.nonempty A27a=(VV0x € A27a.((ap (c_2Ecombin_2El (7)
A27a) VOz) = VO0x))

Assume the following.

VA_27a.nonempty A_27a=VA_27b.nonempty A_27b=>(
(VVO’U c A727b(VV1f c ((A727b(ty,2Elist,2Elist A,27a))A,27a).

((ap (ap (ap (c2Elist 2Elist._ CASE A_27a A27b) (c2Elist 2ENIL
A27a)) VOv) V1f) =V0v)))A(VV2a0 € A27a.(VV3al €
(ty-2Flist 2Elist A27a).(VV4v € A2Tb.(VV5f € (
(A_27p(ty-2Elist 2Elist A27a)yA27a) ((qp (ap (ap (c2Elist 2Elist_CASE
A 27a A27b) (ap (ap (¢ 2Elist 2ECONS A_27a) V2a0) V3al)) V4v) V5f) =
(ap (ap V5 V2a0) V3a1)))))) N

8



Assume the following.

VA_27a.nonempty A_27a=>(p (ap (c_2Erelation 2EWF A_27a) ()
(c_2Erelation 2EEMPTY__REL A_27a)))

Assume the following.

VA 27a.nonempty A_27a=YA_27b.nonempty A_27b=(
YVOM € ((A-27b4-270) (AT (w1 R € ((24-27e)A-27a),
(VV2f € (A2764-270).((V2f = (ap (ap (c_2Erelation 2EWFREC
A27a A27b) V1R) VOM))=((p (ap (c-2Erelation.2EWF A_27a) V1R))=
(VV3x € A27a.((ap V2f V3x) = (ap (ap VOM (ap (ap (ap (c_2Erelation 2ERESTRICT
A2Ta A27b) V2f) V1R) V3z)) V3x))))))))
(10)

Theorem 1

(VVO0c € ty_2Estring2Echar.((ap c_2Estring_2ETOCHAR (
ap (ap (c2Elist 2ECONS ty_2Estring_2Echar) V0c) (c2Elist 2ENIL
ty_2Estring_2FEchar))) = V0c))



