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We define c 2Emin_2E_3D to be \A. Az € A y € A.inj_o (x = y)

We define c_2Ebool 2ET to be (ap (ap (c.2Emin_2E_3D (22)) (AVO0z € 2.V0x)) (A\V1z € 2.V
We define c_22Ebool 2E_21 to be AA_27a : t.(A\VOP € (24-27%) (ap (ap (c.2Emin_2E_3D (24-27
We define c_2Ebool_2EF to be (ap (c_2Ebool 2E_21 2) (AV Ot € 2.V 01)).

We define c.2Emin_2E_3D_3D_3E to be AP € 2.0Q € 2.inj_0 (p P=p Q)

Definition 6 We define c.2Ebool 2E_7E to be (A\V 0t € 2.(ap (ap c.2Emin_2E_3D_3D_3E V0¢) c_2Ebool 2EF

Let ty_2Foption_2FEoption : 1=t be given. Assume the following.

VAOQ.nonempty A0=nonempty (ty_2FEoption_2FEoption A0) (1)

Let c2FEoption 2E1S__SOME : 1= be given. Assume the following.

VA_27a.nonempty A_27a=-c_2Eoption 2E1S_SOME A 27a € (

2(ty,2Eoption,2Eoption A,27a)) (2>

Let ty 2FElist 2Flist : 1= be given. Assume the following.

YV AOQ.nonempty A0=nonempty (ty_2Elist 2Elist A0) (3)

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

VA 2Ta.nonempty A27a=-c2Elist 2ELIST_TO_SET A 27a €

((2A727a)(ty,2Elist,2Elist A,27a)) (4)



Definition 7 We define c_2Ebool 2EIN to be AA_27a : 1.(AV0z € A27a.(AV1f € (24-27%).(ap V1f VO0x)))

Definition 8 We define c.2Emin_2E_40 to be \AAP € 24.if (32 € A.p (ap P x)) then (the (\z.x € AAp
of type t=-t.

Definition 9 We define c_2Ebool 2E_3F to be AA 27a : 1.(AVOP € (24-27).(ap VOP (ap (c_2Emin_2E 40 2

Let c.2EpatternMatches 2EPM ATCH : 1=-1=>t be given. Assume the follow-
ing.

VA 27a.nonempty A 27a=VA_27b.nonempty A_27b=-c_2EpatternMatches 2EPM ATCH
A927a A27b € ((A727a(ty,2Elist,2Elist ((ty-2Eoption_2Eoption /—L27a)A*27b)))A,27b)

()
Definition 10 We define c_2Ebool 2E_2F 5C to be (AV0t1 € 2.(AV1t2 € 2.(ap (c2Ebool 2E_21 2) (AV2t €

Definition 11 We define c_2EpatternMatches 2EPMATCH__EQUIV__ROWS to
be NA_27a : LAA2Th : LAVOv € A27a. AV 1rowsl € (ty_2Elist 2Elist ((ty_2Eoption_2Eoption A_27b)**"

Assume the following.
True (6)

Assume the following.

VA_27a.nonempty A 27a=(VVO0t € 2.((VV1x € (7)
A27a.(p VOL))<(p VOI)))

Assume the following.

(YVOt € 2.(((Truen(p VOt))<=(p VOO)A((((p VOO)ATTrue)=
(p VOO)A(((Falsen(p VOt))=False)AN((((p VOt)AFalse)<False)A  (8)
)

t)
(((p VO)A(p VO)) &= (p V01)))))))

Assume the following.

(VVot € 2.(((True=(p VOt))=(p VOO)A((((p VOt)=True)<
True)A((False=(p VOt))eTrue) AN((((p VOt)=(p VOI))=True)A((  (9)
(p VOt)=False)=(=(p V01))))))))

Assume the following.

VA_27a.nonempty A-27a=(VV0x € A27a.(V0z = V0z)&=

True)) (10)
Assume the following.
VA 27a.nonempty A27a=(VV0x € A27a.(VV1y €
A27a.(VOz = V1g)e(Viy = VOx)))) (11)
Assume the following.
(YV0L € 2.(VV112 € 2.(YV2t3 € 2.(((p VOtl)= 12

((p V1t2)=(p V2t3)))=(((p VOt)A(p V1i2))=(p V213))))))



Assume the following.

(VV0z € 2.(VV 1227 € 2.(YV2y € 2.(YV3y.27 €
2.((((p VOoz)=(p V1x27)A((p V1z27)=((p V2y)<=(p V3y-27))))= (13)
(((p VOz)=(p V2y))=((p V1z2T)=(p V3y-27))))))))

Theorem 1

VA_27a.nonempty A_27a=VA_27b.nonempty A_27b=(
YVOv € A27a.(VV1rowsl € (ty2Elist 2Elist ((ty-2Eoption_2Eoption
A_27b)A-272Y) (VV 2rows2 € (ty 2Flist 2Elist ((ty_2Foption_2Foption
A_27b)A-272)) (VV 3rows3 € (ty_2Flist 2Elist ((ty_2FEoption_2Foption
A27b)A-27%)).((p (ap (ap (ap (c2EpatternMatches 2EPMATCH__EQUIV__ROWS
A_27a A27b) VOv) Virowsl) V2rows2))=((p (ap (ap (ap (c_2EpatternMatches 2EPMATCH__EQUIV_R
A_27a A27b) VOv) V2rows2) V3rows3))=(p (ap (ap (ap (c-2EpatternMatches 2EPMATCH__EQUIV__R!
A27a A_27b) VOv) Virowsl) V3rows3))))))))



