thm 2Ewords 2EWORD__SET _INDUCT
(TMGH7N1vh7bx1AUCSW2Aah7tmbFNwB2v2FH)

October 26, 2020

Definition 1 We define c 2Emin_2E_3D to be AA.Xx € A y € Ainj_o (x = vy)
of type t=>t.

Definition 2 We define c 2Ebool 2ET to be (ap (ap (c.2Emin 2E_3D (22)) (A\V0x € 2.V0z)) (\V1z € 2.V
Definition 3 We define c_2Ebool 2E 21 to be N\A_27a : t.(A\VOP € (24-27%) (ap (ap (c_2Emin_2E_3D (24-27
Definition 4 We define c_2Ebool_2EF to be (ap (c_2Ebool 2E_21 2) (AV 0t € 2.V 0t)).

Definition 5 We define c_22Ebool 2EIN to be A\A_27a : 1.(A\VO0z € A27a.(A\V1f € (24-27%).(ap V1f V0x)))

Definition 6 We define c.22Emin_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_5C_2F to be (AVO0t1 € 2.(AV1t2 € 2.(ap (c_2Ebool 2E_21 2) (AV2t € ¢
Definition 8 We define c.2Ebool 2E_2F_5C to be (AVO0t1 € 2.(AV1t2 € 2.(ap (c_2Ebool 2E_21 2) (AV2t € ¢
Let ty_2FEpair_2Eprod : t1=>t=>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 A_27a=YA_27b.nonempty A_27b=c_2FEpair 2EABS __prod
A27a A27b € ((ty-2Epair 2Eprod A-2Ta A_27b)(2* ™) 1)
(2)
Definition 9 We define c_2Epair 2E_2C to be A\A27a : t.NA27b : 1. A\V0x € A27a.\V1y € A_27b.(ap (c2F
Let c2Epred__set 2EGSPEC : 1=-1=-1 be given. Assume the following.

VA 2Ta.nonempty A 27a=YA_27b.nonempty A_27b=c_2FEpred_set 2EGSPEC
A927a A27b € ((2147270,)((ty,2E'pai'r,2Eprod A_27a Z)A*Wb))

(3)



Definition 10 We define c_2Epred__set 2EINSERT to be AA_27a : t.AVOx € A27a.A\V1s € (24-27%).(ap (c-
Definition 11 We define c_2Ebool 2E_7E to be (AV Ot € 2.(ap (ap c.2Emin_2E_3D_3D_3E V0t) c_2Ebool _2E
Definition 12 We define c_2Epred__set 2EEMPTY to be AA_27a : . (A\VO0x € A_27a.c_2Ebool_2EF).

Definition 13 We define c 2Epred__set 2EFINITE to be AA_27a : 1. AV 0s € (24-27%) (ap (c_2Ebool 2E_21 (2
Let ty 2F fep_2FEcart : t=1=-1 be given. Assume the following.

VAO.nonempty A0=YAl.nonempty Al=nonempty (ty_2E fcp 2Ecart
A0 A1) (%)

Assume the following.

(VVOt € 2.(((Truen(p VOt))=(p VOO)IA((((p VO) ATrue)=
(p VOO)A(((Falsen(p VOt))=False)A((((p VOt)AFalse)& False)A  (5)
(((p VOO)A(p VO))&(p V01)))))))

Assume the following.

YVt € 2.(((True=(p VOt))=(p VOEO)A((((p VOt)=>True)<
True)N(((False=(p VOt))eTrue)\((((p VOt)=(p VOt))=True)A((  (6)
(p VOt)= False)=(=(p V01))))))))

Assume the following.

(VVOt € 2.(((Trues(p VOt))<(p VO)A((((p VOt)&True)s
(p VOO)A(((Falses(p VOt))(r)(—\gp VOO)A(((p VOt)=False)=(—( (7)

p V01)))))))

Assume the following.

VA 27a.nonempty A27a=(VVOP € (2(2&27&)).((

(p (ap VOP (c2Epred_set 2EEMPTY A_27a)))A(VV 1s € (24-279).
(((p (ap (c2Epred__set_2EFINITE A_27a) V1s))A(p (ap VOP V1s)))=
(VV2e € A27a.((—(p (ap (ap (c_2Ebool 2EIN A_27a) V2e) V1s)))=

(p (ap VOP (ap (ap (c2Epred__set 2EINSERT A_27a) V2e) V1s))))))))=

(YV3s € (24-277).((p (ap (c_2Epred_set 2EFINITE A_27a)
V3s))=(p (ap VOP V3s))))))
(8)
Assume the following.
VA 27a.nonempty A_27a=(VV0s € (2(ty-2Efep-2Bcart 2 A2Ta)), )
(p (ap (c2Epred__set_2EFINITE (ty2E fcp2Ecart 2 A-27a)) V0s)))

Theorem 1
(2(m,2Efcp _2Ecart 2 A_ 27(1))

VA_27a.nonempty A27a=(VYVOP € (2 ).
(((p (ap VOP (c2Epred__set 2EEMPTY (ty_2F fep 2Ecart 2 A_27a))))A
(VVlS c (Q(ty _2Efep_2Ecart 2 A_ 27a)).(( (ap VOP VlS))
(VV2e € (ty2E fep2Ecart 2 A27a).((—(p (ap (ap (c_2Ebool 2EIN
(ty2E fep2Ecart 2 A27a)) V2e) V1s)))=(p (ap VOP (ap (ap (c2Epred__set 2EINSERT
(ty2Efep 2FEcart 2 A27a)) V2e) V1s))))))))=(VV3s € (2(ty-2Efep-2Ecart 2 A-2Ta)),
(v (ap VOP V35)))))



