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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 =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 : 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 € ¢
Let ty_2FEbinary__ieee 2F float : t=1=1 be given. Assume the following.

Y AOQ.nonempty A0=VAl.nonempty Al=nonempty (ty-2Ebinary__icee 2F float
A0 Al)
(1)

Let ty_2FEone_2Fone : 1 be given. Assume the following.
nonempty ty_2Eone_2FEone (2)

Let ty 2E fep 2Ecart : 1=>1=>1 be given. Assume the following.

VAO.nonempty A0=VAl.nonempty Al=nonempty (ty-2E fcp2Ecart
A0 A1) (3)

Let c2Ebinary__ieee 2F float__Sign__fupd : t=>t=>1 be given. Assume the fol-
lowing.

VA 27t.nonempty A 27t=VYA_27w.nonempty A_27w=-c_2Ebinary__ieee.
A2Tt A2Tw € (((ty2Ebinary__icee 2F float A27t A_27w)ty-2Ebinary_icee 2Efloat A2Tt A2Tw))((ty-2Efc

(4)



Let c_2Ebinary__ieee 2F float__Exponent__fupd : t=1=-1t=>1 be given. Assume
the following.

VA_27t.nonempty A27t=VA_2Tw.nonempty A 27Tw=YA 27x.
nonempty A_27x=c_2Ebinary__iece 2E float__FExponent__fupd A2
A2Tw A27x € (((ty2Ebinary_iecee 2E float A2Tt A_27x)(ty-2Ebinary——icee2E float A-2Tt A-2Tw))((ty-2E f«
(5)
Let c2Ebinary__icee_2Erecordtype 2F float : 1=-1=>1 be given. Assume the
following.

VA 27t.nonempty A 27t=Y A 2T7Tw.nonempty A 27w=-c_2Ebinary__ieee_2Erecora
A27t A2Tw € ((((ty2Ebinary__icee 2F float A2Tt A_27Tw)(ty-2Efep2Ecart 2 A27t))(ty 2B fep 2Bcart 2 A
(6)
Let ¢ 2Ebinary__ieee 2F float__Signi ficand__fupd : 1=>1=1=>1 be given. As-
sume the following.

VA_2Tt.nonempty A27t=VA_2Tu.nonempty A27u=VYA_271
nonempty A_2Tw=-c_2Ebinary__icee 2F float__Significand__f

A27t A2Tu A 2Tw € (((ty-2Ebinary_ieee 2 float A_2Tu A 27w)(ty-2Ebinary-—icce-2E float A-27t A-2Tw))(
(7)

Assume the following.

VA 27t.nonempty A 2Tt=VA 2Tw.nonempty A_2Tw=>(
YVOf € ((ty2E fep2Ecart 2 ty_2Eone_2Eone)(ty-2Efep-2Ecart 2 ty 2Eone 2Eone)),

(VVic e (ty2E fep2Ecart 2 ty-2Eone_2Eone).(YV2c0 €

(ty2E fep2Ecart 2 A27w).(VV3cl € (ty2E fep-2Ecart 2

A27t).((ap (ap (c2Ebinary__iece 2F float__Sign__fupd A_27t
A27Tw) VOf) (ap (ap (ap (c2Ebinary__ieee_2Erecordtype 2E float
A27t A2Tw) V1e) V2c0) V3el)) = (ap (ap (ap (c2Ebinary__ieee 2Erecordtype 2F float
A27t A27w) (ap VOf Vie)) V2c0) V3cl))))))
(8)
Assume the following.

VA 27t.nonempty A27t=Y A 27Tw.nonempty A 27Tw=YA 27zx.
nonempty A27x=NVOf € ((ty2E fep2Ecart 2 A_27x)(ty-2Efep2Ecart 2 A2Tw))
(VVic e (ty2E fep 2Ecart 2 ty_2Eone_ 2Eone).(YV2c0 €
(ty2E fecp 2Ecart 2 A 27w).(VV3cl € (ty 2E fep 2Ecart 2
A27t).((ap (ap (c2Ebinary__ieee 2E float__Exponent__fupd
A27t A2Tw A27x) VOf) (ap (ap (ap (c2Ebinary__ieee_ 2 Erecordtype 2E float
A27t A27Tw) Ve) V2c0) V3el)) = (ap (ap (ap (c2Ebinary__ieee_2Erecordtype 2F float
A27t A27x) Vie) (ap VOf V2c0)) V3cl))))))
(9)



Assume the following.

YA 27t.nonempty A27t=VA_2Tu.nonempty A27Tu=VA 27w.
nonempty A27w=(VVO0f € ((ty2E fep2Ecart 2 A_27u)(ty-2Efcp-2Ecart 2 A27t))
(VVic e (ty2E fep2Ecart 2 ty-2Eone_2Eone).(YV2c0 €
(ty2E fep2Ecart 2 A27w).(VV3cl € (ty2E fep-2Ecart 2
A27t).((ap (ap (c2Ebinary-_ieee 2F float__Signi ficand__fupd
A27t A27u A2Tw) VOf) (ap (ap (ap (c2Ebinary__ieee_2Erecordtype 2E float
A27t A2Tw) V1e) V2c0) V3el)) = (ap (ap (ap (c2Ebinary__ieee 2Erecordtype 2F float
A27Tu A27w) Ve) V2c0) (ap VOf V3cl)))))))
(10)

Theorem 1

VA 2Tt.nonempty A_2Tt=VYA_27Tu.nonempty A27Tu=YA_27w.
nonempty A 2Tw=VA_27z.nonempty A 27x=((VVOf € (
(ty 2E fep 2Ecart 2 ty 2Eone_2Eone)(ty-2Efep-2Ecart 2 ty_2Eone_2Eone))
(VVic e (ty2E fep 2Ecart 2 ty 2Eone 2Eone).(VV2c0 €
(ty2E fep2Ecart 2 A 2Tw).(VV3cl € (ty2E fep-2Ecart 2
A27t).((ap (ap (c.2Ebinary--ieee 2F float__Sign__fupd A_2Tt
A27w) VOf) (ap (ap (ap (c-2Ebinary__icee_2Erecordtype 2E float
A27t A27Tw) Vie) V2c0) V3el)) = (ap (ap (ap (c_2Ebinary__icee 2Erecordtype 2E float
A27t A27w) (ap VOf V1c)) V2c0) V3el))))A((VVASf € ((ty-2E fep2Ecart
2 A 27x)(ty-2Efep-2Ecart 2 A2Tw)) (yV/5¢ € (ty 2F fep 2Ecart
2 ty_2Eone_2Eone).(YV6c0 € (ty_2E fep_2Ecart 2 A_2Tw).

(VVTel € (ty2Efep2Ecart 2 A27t).((ap (ap (c2Ebinary__ieee 2E float__Exponent__fupd
A27t A2Tw A27x) VAS) (ap (ap (ap (c2Ebinary__ieee_2Erecordtype 2F float
A27Tt A27Tw) V5¢) V6c0) V7el)) = (ap (ap (ap (c2Ebinary__ieee_2Erecordtype 2E float
A27t A27x) V5e) (ap VAf V6c0)) VT7el)))ANVV8Sf € ((ty-2E fep2Ecart
2 A 27y)ty-2Efep-2Ecart 2 A2T)) (¢ 9c € (ty 2E fep 2Ecart
2 ty 2Eone_2FEone).(YV10c0 € (ty-2E fep2Ecart 2 A2Tw).

(VV1lel € (ty2E fep2Ecart 2 A27t).((ap (ap (c2Ebinary__ieee 2E float__Signi ficand__fupd
A27t A27u A 27w) V8f) (ap (ap (ap (c2Ebinary__ieee_2Erecordtype 2F float
A27t A27Tw) V9c) V10c0) V1lel)) = (ap (ap (ap (c2Ebinary__ieee 2Erecordtype 2E float
A27Tu A2Tw) V9c) V10c0) (ap V8f V1lcl)))))))))



