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Let ¢ 2Ebool 2EARB : 1= be given. Assume the following.
VA 27a.nonempty A27a=-c_2Ebool 2EARB A 27a € A27a (1)
Let ty_2FEbinary__ieee 2F float : t=1=>1 be given. Assume the following.

YV AO0.nonempty A0=VAl.nonempty Al=nonempty (ty_2Ebinary_icee 2F float
A0 A1)
(2)

Let ty_2Fone_2Fone : ¢ be given. Assume the following.
nonempty ty_2FEone_2FEone (3)
Let ty 2F fep_ 2FEcart : 1=1=-1 be given. Assume the following.
VAO.nonempty A0=VAl.nonempty Al=nonempty (ty_2E fcp 2Ecart
(4)
A0 A1)
Let c2Ebinary__ieee 2F float__Sign__fupd : t=>1t=>1 be given. Assume the fol-
lowing.
VA_2Tt.nonempty A 27t=VYA_2Tw.nonempty A_27Tw=-c_2Ebinary__ieee.

A27t A2Tw € (((ty_2Ebinary__ieee 2E float A2Tt A_27w)(ty-2Ebinary_icce 2E float A27t A-2Tw))((ty-2Ef¢
(5)

Let c2Ebinary__ieee 2E float__Significand__fupd : t=>1=-1=>1 be given. As-
sume the following.

VA 27t.nonempty A27t=VA_27Tu.nonempty A27Tu=VA_2T

nonempty A_27w=-c_ 2Ebinary__ieee 2F float__Significand__f

A27t A2Tu A 27w € (((ty_2Ebinary__icee 2E float A_2Tu A_27w)(ty-2Ebinary_icee 2B float A2Tt A2Tw)\(
(6)

Let c2Ebinary__ieee 2E float__Exponent__fupd : t=-1=-1=>1 be given. Assume
the following.

YA 27t.nonempty A 27t=VA 2Tw.nonempty A_27Tw=VA 27x.
nonempty A_27x=c_2Ebinary__iece 2E float__FExponent__fupd A2
A2Tw A27x € (((ty-2Ebinary_iecee 2E float A_2Tt A_27x)(ty-2Ebinary-—icee2E float A-2Tt A-2Tw))((ty-2E f¢

(7)



Let c2Ebinary-_icee 2F float__Significand : t=-1=>1 be given. Assume the
following.

VA 2Tt.nonempty A 27t=YA_2Tw.nonempty A_27w=-c_2Ebinary_ieee 2F float__Significand
A92Tt A27w € ((ty,QEpr,QECG/I"t 2 A727t) (ty-2Ebinary__ieee_2FE float A_2Tt A,27w))

(8)
Let c_2Ebinary-_ieee 2E float__FExponent : 1=>1=>1 be given. Assume the fol-
lowing.

VA 2Tt.nonempty A27t=YA_2Tw.nonempty A_27Tw=-c_2Ebinary_ieee 2F float__Exponent
A92Tt A27w € ((ty,2Efcp,2Eca7’t ) A727w)(ty,QEbinary,Jeee,2Efloat A_2T¢ A,27w))

(9)

Let ¢ 2Ebinary__ieee 2F float__Sign : t=>1t=>t be given. Assume the following.

VA_2Tt.nonempty A27t=VYA_2Tw.nonempty A_27w=-c_2Ebinary__ieee 2F float__Sign
A2Tt A2Tw € ((ty 2B fcp 2Ecart 2 ty 2Eone 2 Eone)(ty-2Ebinary—iece 2E float A2Tt A_2Tw))
(10)

Definition 1 We define c.22Emin_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 =y)
of type t=>t.

Definition 3 We define c 2Ebool 2ET to be (ap (ap (c_2Emin 2E_3D (22)) (A\V0xz € 2.V0z)) (A\V1z € 2.V
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.2Ebool 2E_2F_5C to be (AV0t1 € 2.(AV1t2 € 2.(ap (c_2Ebool 2E_21 2) (AV2t € ¢

Definition 6 We define c_.2Ecombin_2EK to be A\A_27a : t.NA27b : 1.(AVO0z € A 27a.(A\V1y € A27b.V0x))



Assume the following.

VA 27t.nonempty A27t=VA_2Tu.nonempty A27Tu=VA_27w.
nonempty A 2Tw=YA_27z.nonempty A 27x=((VVO0f0 €
((ty2E fep2Ecart 2 A 27x)(ty-2Efep-2Ecart 2 A2Tw)) (yy/] f ¢
(ty_2Ebinary__ieee 2F float A 2Tt A 2Tw).((ap (c2Ebinary-_ieece 2F float__Sign
A27t A27x) (ap (ap (c2Ebinary__ieee 2F float__Exponent__fupd
A27t A27w A27z) VOfO) V1f)) = (ap (c2Ebinary__ieee 2E float__Sign
A27t A2Tw) VIf))A(YV2S0 € ((ty2E fep2Ecart 2 A 27y)(t-2Efep-2Ecart 2 A-27t)),
(VV3f € (ty-2Ebinary__icee 2E float A_27t A_27w).((ap (
c2Ebinary__ieee 2F float__Sign A_2Tu A27w) (ap (ap (c2Ebinary__ieee 2F float__Significand__fu
A27Tt A2Tu A27w) V2f0) V3f)) = (ap (c.2Ebinary__icee 2E float__Sign
A27t A2Tw) V3F)))A((VVAfO € ((ty2E fep2Ecart 2 ty_ 2Eone_ 2 Eone)(ty-2Efep-2Ecart 2 ty 2Eone 2Eo
(YV5f € (ty-2Ebinary__ieece 2E float A27t A2Tw).((ap (
c2Ebinary__ieee 2F float__Exponent A27t A 27w) (ap (ap (c-2Ebinary__ieee 2E float__Sign__fupc
A2Tt A2Tw) V4f0) V5f)) = (ap (c2Ebinary__ieece 2E float__Exponent
A27t A27w) VEH)))A((YV6f0 € ((ty-2E fep2Ecart 2 A_27u)(ty-2Efep-2Ecart 2 A27t))
(VVTf € (ty-2Ebinary__icee 2F float A27t A27w).((ap (
c2Ebinary__ieee 2F float__Exponent A27Tu A27w) (ap (ap (c-2Ebinary-_ieee 2E float__Significand.-
A27t A27Tu A27Tw) V6f0) VTf)) = (ap (c2Ebinary-_ieee 2E float__Exponent
A27t A2Tw) VTH)A(YVEFO € ((ty2E fep 2Ecart 2 ty 2Eone 2 Eone)(tv-2Efep-2Ecart 2 ty_2Eone_2Eo
(YVIf € (ty_2Ebinary_ieece 2E float A_27t A 2Tw).((ap (
¢ 2Ebinary__ieee 2F float__Signi ficand A 27t A_27w) (ap (ap (
c2Ebinary__ieee 2F float__Sign__fupd A_27t A 27w) V8f0) VIf)) =
(ap (c2Ebinary-—ieee 2E float__Significand A27t A2Tw) VIf))))A
(VV10£0 € ((ty2E fep2Ecart 2 A_27x)(tv-2Efep-2Ecart 2 A2Tw)y,

(VV11f € (ty_2Ebinary__ieee 2E float A_27t A_27w).((ap
(c2Ebinary__ieee 2E float__Significand A 27t A 27x) (ap (ap
(c2Ebinary__ieee 2F float__Exponent__fupd A 27t A 27w A_27x)

V10f0) V11f)) = (ap (c-2Ebinary__ieee 2E float__Signi ficand A_27t
A27w) VILAH))A((YV12f0 € ((ty2E fep2Ecart 2 ty 2FEone 2 Eone)(ty-2Efep-2Ecart 2 ty-2Eone-2Eone
(VV13f € (ty_2Ebinary__ieee 2E float A_27t A_27w).((ap
(c2Ebinary__ieee 2E float__Sign A 27t A2Tw) (ap (ap (c_2Ebinary__icee 2E float__Sign__fupd
A27t A27w) V12f0) V13f)) = (ap V12f0 (ap (c-2Ebinary__ieee 2E float__Sign
A27t A27w) VI3FNOA((VV14f0 € ((ty-2E fep2Ecart 2
A27x)(ty-2Efep2Bcart 2 A2Tw)) (Y 15f € (ty 2Ebinary__icee_2E float
A27t A27Tw).((ap (c-2Ebinary__ieee2E float__Exponent A_2Tt
A27x) (ap (ap (c2Ebinary__ieee 2E float__Exponent__fupd A_27t
A2Tw A27x) V14f0) V15f)) = (ap V140 (ap (c2Ebinary-_iece 2F float__Exponent
A27t A2Tw) VI5H)))ANYV16£0 € ((ty2E fep2Fcart 2 A 27u)(tW-2Efep-2Ecart 2 A-27t)),

(VV17f € (ty-2Ebinary__-ieee 2E float A_27t A_27w).((ap
(c-2Ebinary__ieee 2E float__Signi ficand A27u A_27w) (ap (ap
(c-2Ebinary__ieee 2E float__Signi ficand__fupd A27t A_2Tu A,27w)
V16f0) V17f)) = (ap V16£0 (ap (c_2Ebinary_icee 2F float__Signi ficand
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Assume the following.

VA 27t.nonempty A 2Tt=YA_27Tw.nonempty A_2Tw=(
YVO0f1 € (ty2Ebinary_ieece 2F float A 27t A 2Tw).(VV1f2 €
(ty2Ebinary_sieee 2E float A27t A2Tw).(VOf1 = V1f2)<(((ap
(c2Ebinary_-ieece 2E float__Sign A 27t A2Tw) VOf1) = (ap (c-2Ebinary__ieee 2E float__Sign

A27t A27Tw) V1f2))A(((ap (c-2Ebinary--ieee 2E float__Exponent

A27t A27w) VOf1) = (ap (c2Ebinary__ieee 2E float__Exponent
A27t A2Tw) V1f2))A((ap (c2Ebinary__ieee 2F float__Significand
A27t A27Tw) VOf1) = (ap (c-2Ebinary__ieece 2E float__Signi ficand

A27t A27w) V1f2)))))))
(12)
Assume the following.

VA_27a.nonempty A_27a=VA_27b.nonempty A_27b=>(
YV0x € A27a.(WV1y € A27b.((ap (ap (c_2Ecombin 2EK (13)
A27a A27b) VOz) V1y) = VO0z)))

Theorem 1

VA 2Tt.nonempty A27t=VA_27u.nonempty A 27Tu=VA_27w.
nonempty A27Tw=YA_27x.nonempty A27x=(¥vVO0cll €
(ty2E fep2Ecart 2 ty_2Eone_2Eone).(VV1c01 € (ty_2E fep-2Ecart
2 A27x).(VV2cl € (ty-2E fep-2Ecart 2 A27u).(VV3cl2 €
(ty2E fep 2Ecart 2 ty 2Eone 2Eone).(VV4c02 € (ty 2E fep 2Ecart
2 A27x).(VV5e2 € (ty2E fep2Ecart 2 A27u).(((ap (ap
(c2Ebinary_—ieee 2E float__Sign__fupd A27Tu A_27z) (ap (c_2Ecombin_2EK
(ty2Efep2Ecart 2 ty_2Eone_2Eone) (ty-2E fep_2Ecart 2 ty_2FEone_2FEone))
V0cll)) (ap (ap (c2Ebinary-_ieece 2F float__Exzponent__fupd A_27u
A27w A27x) (ap (c_2Ecombin 2EK (ty_2E fcp 2Ecart 2 A27x) (ty2E fep2Ecart
2 A27Tw)) V1c01)) (ap (ap (c2Ebinary__icee 2FE float__Significand__fupd
A27t A27Tu A2Tw) (ap (c.2Ecombin 2EK (ty_2E fep_2Ecart 2 A_27u)
(ty2E fep2Ecart 2 A27t)) V2cl)) (c.2Ebool 2EARB (ty-2Ebinary-_ieee_2E float
A27t A27w))))) = (ap (ap (c2Ebinary__ieee 2E float__Sign__fupd
A2Tu A27x) (ap (c-2Ecombin_2EK (ty_2E fep-2Ecart 2 ty_2Eone_2Eone)
(ty2E fep2Ecart 2 ty 2FEone 2Eone)) V3cl2)) (ap (ap (c2Ebinary__icee 2F float__Exzponent__fupd
A27Tu A2Tw A27z) (ap (c2Ecombin_2EK (ty 2E fecp 2Ecart 2 A 27x)
(ty2E fep2Ecart 2 A 2Tw)) V4c02)) (ap (ap (c2Ebinary__ieee 2F float__Significand__fupd
A27t A27u A2Tw) (ap (c_2Ecombin 2EK (ty_2E fep_2Ecart 2 A_27u)
(ty2Efep2Ecart 2 A2Tt)) V5¢2)) (c.2Ebool 2EARB (ty-2Ebinary__ieee_ 2E float
A27t A2Tw))))))=((V0cll = V3cl12)A((V1e01 = V4c02)A(V2cl = V5e2))))))))))



