Modal Logic K+T+4+5

May 11, 2021

Abstract

This system does not have cut-elimination.
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Height preserving admissibility of weakening on the left
e Case(s) rule —p

-
by : Ag,Fq - Ag,F
hy : F4, Ag F Fg, Ag 1°72,74 375

———————— 7R - hy : Ag,Fy,Fyy - Ag,F
ohy : Ag - Ag,Fy — Fp 1°72,74-"W AR,
ohy : Ag,Fyy = Az, Fq — Fy

e Case(s) rule Ag

ax ax
by :Ag F AgF by :Ag - Ag.F
hy : Ag - F4,Ag hy:Ag bk F5,Ag 1°72 3f4 142 $F5
hy i Ag - Ag,Fy AF AR T hp i Ag Fyy - Ag,Fy by : Ag, Fyy = Ag, Fp
ohy A 3:F4 5
ohy : Ag,Fyy = A3, Fgq AFp
e Case(s) rule Vg
by : Ag - Ag,FaFy
hy : JF4, F
R T T Y L B Sy
oAy F Ay FyvEy L2 Fw b A FaFs
ehy : Ao, Fyy F Ag,Fy V Fg
e Case(s) rule L g
by :AgF Ag
hy : Ag 3
MiB28 83 L, 5 awras ®
en; Aok LA, B 1A, Fy F Ag
ehy Ay F L, Ag _MilatwhAs
ehy : Ag,Fyyy F L, Ag
o Case(s) rule Tg
_ 7T [
ehy : Ap = T, Ag R - ohy : Ag,Fyy F T,Ag R
e Case(s) rule K
-
by : unboz(lg) F Fy X . ny : unboz(Oly) F Fy
eny : Lo, Ag b Ay, [IF5 ey : Ag,Fyy, Ol - Ay, [IF5
o Case(s) rule A45
—_— ax
by 2 UTp - Oy, Fg Aas N by : OFy F Fg, Oy
A45
ehy : 0Ty, Ag = Oy, A5, [IFg ehy : Ag, Fyy, 0T - Ay, OTy, (Fg
o Case(s) rule —,
Ao F A o A Fa
hy : Ag 5:F3 hy : A2, Fy 5
By i Ag FF3, A5 by :Fy,Ap F Ag -y N X — H < Ao W
hy : Ag,F 5,F3 hy : Ag,Fy,F 5
ohy : Ag,F3 — F4 - Agp w w —r

eh; : Ag,Fyy,F3 — F4 - Ap



e Case(s) rule Ap,

_

by iFg FgBp b A5 . hy : Ag,F3,Fg F Ag -

ehy : Ag,F3 AFy F Ag L M A2 PP P A5 AL
ehy : Ag,Fyy,F3 AFy H Ap

e Case(s) rule v,

ax ax
hy : Ag,F3 F A hy : Ag,Fy F A
hy :F3,Ag - Ap hy i Fy, Ag - Ag N L 2’3 5 H ! 2,74 5 IH
o AL TFivE A VL hy : Ag,F3,Fyy F Ap hy : Ag,Fy,Fyy F Ag
1: A2, F3 VFy 5 Vi
ohy : Ao, Fyy,F3 VFy F Ag

o Case(s) rule AT

hy : Ag,F3, [[F3 - Ay

By i F3, Ag, [[F3 F Ay
——————————— AT - hy : Ag,Fg,Fyy, [[F3 F Ay

ehy : Ao, [[F3 F Ay
ehq : AQ,FW, []F3 Ay

e Case(s) rule 1,

— 1 —_— 1
ehy : L, A5 F A L - ehy : L, Ao, Fiyy H A L
1 2 3 1 2. Fw 3

e Case(s) rule T

ehy : Ag,p3 F Ay, p3 - ehy : Ag,Fyy,p3 - Ay, p3
e Case(s) rule T,
Mg b Ag
hy :
hy i Ag - Ag _ 72T A8
——— 7L - hy : Ag,Fyy F Ag

ehy : T,Ap - Ag 172w 78
ohy : T, Ao, Fyy F Ag



2 Height preserving admissibility of weakening on the right

e Case(s) rule —p

_

b1 Ao, Fy - Ag, Fy

b8z bFs Ay - L -

_— hy : JF L Fs,F

ohy : Ag F Ag,Fy — Fg 177274 3TW e
ohy : Ag F Az, Fyy,Fy — Fg

e Case(s) rule Ar

ax ax
hy s Ag F Ag,F by : Ag F Ag,F
hiiApFFg, A3 by iAo HF5 Az . IA fA 3074 1A SA 3075 4
hy : JFy,F hy : Fs,F
ohy : As F Az F4 AT R 1: 8y F Ag Py, Fyy 182 F s Fs Fw
ohy : Ag F Az, Fyy,Fq AFg

o Case(s) rule Vg

—_—

hy : Ag - Ag,Fy,F5

hy iAo FFg.Fs A3 N AT A i . : IH

ohy iAo F Az FavEs 1°72 ST W
ehy : Ag - Ag,Fyy,Fy VFg

e Case(s) rule Lp

—_—
hy : Ag - Ag

hy : Ay F Ag —_——— I
——— 1R - hy : Ag = Ag, Fyy
eny i AxF L,Ag B e e Ak A
ehy :Ag F L, Ay Fyy T
e Case(s) rule Tg
T _— T
ehy AsFT,A3 B 7 en iAsF T, Ag Ry T
o Case(s) rule K
_
hy : unbox(dTy) F Fy X = hy : unbox(dTg) F Fy
eny : 0Ty, Ag - Ay, [IF5 ohy : Ag, 0Ty F Ay, Fyy, [IF5
e Case(s) rule A45
.
hy : Org = 0Ty, Fg ny : Oy - Fg, Oy
Ad45 - Ads
ehy : Oy, A3z + 0OIy, Ag, [IFg eny : Ag, 0l F Ay, Fyy, 0Ty, [IFg
e Case(s) rule —p,
Ap kA = A Fag
hy : Ay 5, F: hy : Ag,Fy 5
hy : Ag - F3, A5 hy :Fg,Ag F Ag . . 2 5.F3 - - e 5 .
hy D F3,F hy : F ,F
ehy : Ag,F3 — Fy b Ag 1072 578 W E b 5wy
ohy : Ag,F3 — Fgq = Ay, Fyy
e Case(s) rule Ap,
by Ao F3.Fyt Ag
hy :  F3,F
T e b Ay S
ohy : Ag,F3 AFy F Ap L 17727374 5w AL
ehy : Ap,F3 AFy b Ag, Fy
e Case(s) rule vV,
A Fag o A [EYN
hy : Ag,F3 5 hy 1 Ag,Fy 5
By iF3, Mg - A5 b iFyApkAs N — o - - 1 5
hy : F JF hy : JF JF
ohy : Ag,F3 VFy F Ag L 1 2073 5 W ! 274 5w 27

ohy : Ag,F3 V Fy F Ay, Fyyr



Case(s) rule AT

Case(s) rule L,

Case(s) rule [

Case(s) rule Tp,

hy : F3, A9, [JF3 - Ay
ehy : Ao, [[F3 F Ay

ehy : L, Ag - Ag

ehy : Ag,p3 - Ayg,p3

hy i Ag F Ag
ehy : T,Ag - Ag

—_—
hy :AQ,F3, []F3 Ay

hy @ Ag,Fg, [[Fg b Ay, Fyy
ohy : Ao, []F3 (g A4,FW

IH

AT

ohy : L, Ag - Ag,Fyy

ehy : Ag,p3 - Ay, Fyy,p3

—
hi:Ag k- Ag

—— 1IH
M Az AgFw
ony : T,Ag F Ay Fyy L



3 Measure of derivations

e Case(s) rule —p

hy : Ag,Fy - A3, F
hy :Fy, Ag F F5, Ag 1°:7274 375
————— “RrR ohy : Ay, Fy b Ag,Fy
ehy : Ag - Ag,Fy — F5

—R
eehy : Ay - Ag,Fqy — Fp

o Case(s) rule Ar

ax ax
hy : Ag - Ag,Fy by : Ag - Ag, Fj

by i Ag kF4,Ag by :Ag - Fg5, Ag

AR - oh, iAo Az Fs L eny iAo F AgFs o
uh1:A2l—A3,F4/\F5 1 2 3-74 1 2 3°75 AR

eehy : Ay - Ag,Fy AFg

e Case(s) rule Vg

_ ax
hy : Ag - Ag,Fy,F
hy : Ag b Fy,F5, Ag 172 37475
——— VR - hy : Ao - Ag,Fy,F
ehy : Ag F Ag,Fy VFp R b 2 37475

VR
eeh; : Ay - A3,Fyq VFp

e Case(s) rule L

b1:AgFA
hy : Ag F Ag . 1 : )_A?’ H
— c hy 3
on; cAp - L, Ay I b e i ST
eeh; : Ag - L, A3 .
e Case(s) rule Tg
R - TR

ehy : Ag - T,A3 eeh; : Ag - T,A3

e Case(s) rule K

I,
hy : box(Ory) - F
ny : unbox(dry) + Fs S unbor(tl) P Fs

ohy : unboz(OTy) + Fg

eny : 0T, Ag + Ay, [IF5
eehy : Ag, Oy - Ay, [IFs

e Case(s) rule A45

_
hy : Oy +Fg, 00y
hy : Org = Oy, Fg H

A45 - eny : OI'y + Fg, Oy

ony : Oy, Az - 0Ty, Ag, [JFg A45
eeny : Ag, Oy + A, Oy, [JFg

e Case(s) rule —,

ax
hy : Ag - Ag, F hy : Ag,Fy F A
hy : A FF3, A5 hy :Fy, Ao F Ag 1 2 5:73 1 274 5

s s H IH
oh Ag.F3 > F - Ag L eh; : Ag F Ap,F3 ehy : Ag,Fy - Ag -1
eeh; : Ay, F3 — Fq4 F Ap
o Case(s) rule Ag
A Fag o
hy : ,F3,F
hy :F3,Fq, Ag F Agp N N e L A e AZ 34 F; H
ohy i Ap Fz AR F Ay L 'hl'Az‘F3‘F4 FE)A AL
eehy : Ay ,F3 NFy 5
e Case(s) rule vy,
A Fag N Fag
hy : Ag,F 5 hy : Ag,Fy 5
B iF3, A2 F A5 By FaAa kA5 . A’ 3 FAO - A’ FAO -
hy : JF hq : F
ehy : A, F3 VFyF Ag L eby i Ag,F3 5 ohy : Ag,Fy IV

eeh; : Ay, F3 VFy - Ap



Case(s) rule AT

Case(s) rule Ly,

Case(s) rule T

Case(s) rule T,

hy : F3, Ag, []Fs Ay
oh; : Ao, [[F3 F Ay

ohy : L, Ag - Ag

eh; : Ag,p3 k- Ay,p3

hy i Ag k- Ag
ehy : T,Ag - Ag

L

—_— ax
hy :AQ,F3, []F3 Ay

ehy : Ao, Fg, [[F3 - Ay

eeh) : Ao, [JF3 F Ay

eehy :

eehy :

Lr

1,85 F Ag

Ag,p3 F Agip3

—_—ax
hy : Ag F Ag

iAo F Az

eeh;

s T,Ag F Ag



4

Invertibility of Rules

4.1 Status of —p: : Invertible

e Case rule —pg

h3 : F5, Ay - Fg, A7, F] — Fg

e Case rule Agr

e Case rule Vg

e Caserule Lg

e Caserule Ty

e Case rule K

g
eh3 : Ay + (Ag,F; — Fg),F5 — Fg
hy : Fy, Ao - F5, A
1:F4, 827 F5 83
ohy : Ap - Ag,Fy — Fg
hg i Ag b F5 A7,y = Fy hgiAgbFe A7, Fy »Fy
ohg : Ay - (A7, FL — F3),F5 A Fg R
h3 : Ay - Fg,Fg, Ay, F] — Fo
ehg : Ay F (A7, F] — Fg),F5 V Fg
h3 : Ay - Ag,F] — Fo
LR
eh3y : Ay - L, A5,F] — Fo
R
eh3 : Ay - T,A5,F] — Fg
hg : unboxz () F Fg
K

ehg : Iy, A5 + (A7,F1 — F3), [|Fg

e Case rule A45

ng : Ory + Org, Fr

eh3 : Uy, A5 + Org, (Ag,F1 — F2), [IF7

e Case rule —,

hy : Ag FFg, Ay, Fg — F3 hy :F7, A5 - Ay, Fy — F3

—L
ehy : Ag,Fg — F7 = Ay ,Fg — F3

ax/ind
b3 1 A4,F1,F5 P A7, FaFg
R

eh3 : Ay,F1 - Ay, ,Fy,F5 — Fg

_
hy : Ag,Fy F Ag,Fp

ehy : Ap,Fy - Ag,Fy

hg : A4,F1 = A7,F2,F5

ax/ind ax/ind
h3 : Ay,F1 F Ag,Fo,Fg

ehg : Ay,Fy F Ay, Fy,F5 AFg

ax/ind
h3 : Ay, Fy - A7, Fa, F5, Fg

VR
eh3 : Ay, Fq + Ay, Fo,F5 V Fg

———————————— ax/ind
h3 : Ay, Fy F Ag,Fy

1R
eh3 : Ay, Fy F L, Ag,Fo -

TR
ohg i Ay, FL F T,Ap, Fy

hg : unbox(Ty) + Fg

eh3 : Ag,Fq, 0Ty = Ay, Fo, [|Fg

hg : Ory - Fp, O0g

eh3 : Ag,F, 00Ty - Ag,Fo, Olg, [JFy

by : Ag,Fy - Ay, Fg,Fg

ax/ind ax/ind
hy : Ag,Fg,F7 = Ay, F3

ohy : Ay, Fy,Fg — F7 - Aq,F3



e Case rule Ap,

ind
h4:F6,F7,A5)—A1,F2—$F3 A N h4:A5)F2,F6,F7FA1,F3 aX/ln
L N
ehy : Ay,Fg ANF7 = Aj,Fy — F3 ehy : Ap,Foy,Fg AFy F Aq,Fg L
e Case rule Vv,
ax/ind ax/ind
hy : Fg, A - Ay,Fg — F3 hy :Fp, Ag + Aj,Fg — F3 v N hy : Ag,Fo,Fg - Aqp,Fg hy : Ag,Fo,F7 - Aq,F3
L \2
ehy : Ag,Fg VFy - Aq,Fy — Fg ohy : Ag,Fy,Fg V Fy - Aq,Fg L
e Case rule AT
ax/ind
hy : Fg, Ag, [JFg = Ay, Fy — F3 AT N hy : Ap,F2,Fg, [[Fg F Aq,F3
A
ohy : Ag, [[Fg = A, Fp — Fg ohy : Ag,Fo, [[Fg - Ay, F3
e Case rule 1,
€ €L
ehg : L AgF Aq,Fy 5 F3 ¥ T eng:L,Ag Fak Ap,F3 L
e Case rule
eh3 : p5, Ay F p5, Ag,F1 — Fo - eh3 : Ay, F1,p5 - Ag,Fa,p5
e Case rule Tp,
—  ax/ind
hy : Ag - Ay,Fp — F3 - N hy : Ag,Fgy - Aq,F3
L T
ehy : T,A5 - Ay,Fp — F3 ohy : T,A5,Fp F Ay, Fg3
. .
4.2 Status of Ag: (Left Premise): Invertible
e Case rule — g
—_— ax/ind
h3 : F5, Ay F Fg, Ay, Fq AFg h3 : Ay, F5 - Ay, F1,Fg
ehg : Ay (A7,F] AFy),F5 — Fg ohg : Ay - A7, Fq,F5 — Fg
e Case rule Ap
ax/ind ax/ind
hg : Ay - F5, A7, Fy AFp hg: Ay Fg, A7, F AFy N N h3 : Ay - Ay, Fq,F5 hg : Ay - Ay, Fq,Fg
R N
oh3 : Ay b (Ay,F| AFg),F5 AFg ohg : Ay - Ay, Fq,Fg5 A Fg R
-
hy : Ag FFq,A3 hy:Ag k- F5,A3 A N hy : Ag k Ag,Fy
R M 22 830
ehy : Ap - Ag,Fy AFg ohy : Ap F Ag,Fy
e Case rule Vg
hy : Ay - F5,Fg, Ap,F| AF ax/ind
3184 F P56 A7 FLAFr N h3 : Ay - Ay, Fp,Fp,Fg N
ehg : Ay - (A7,F) AF),F5 VFg eh3 : Ay F A7, Fy,F5 VFg



Case rule Lp

———————— ax/ind
hg : Ay Ag,Fq AFg i . hg i Ay b Ag,Fy 1
ehg : Ay L, Ap,Fy AFp : eng A, L AgEy B
Case rule Tg
TR N —————~— 'R
eh3 : Ay + T,A5,F] AFgy eh3 : Ay + T,Ag5,Fp
Case rule K
h3 : unbox(Ty) F Fg X N h3 : unbox(0ly) + Fg
ehg : Oy, Ag + (A7, Fy AFg), [|Fg oh3 : Ay, 'y + A7, Fy, [[Fg
Case rule A45
ng : Ory + Org, Fr hg : Ory - Fp, Org
A45 - A4s
ehg : Oy, Ay + OI'g, (Ag,F) AFs), [IFy en3 : Ay, 0y + Ag,Fy,Olg, [JF7
Case rule —p,
hy : Ay F F, A Fo AF, hy : F Ag A Fo AF, ax/jnd aX/ind
41 A5 FFg, A1,Fp ANF3 by i F7,Ap LF2AFs N hy 1 Ap - Ay, Fa,Fg by : Ag,F7 F A, Fg N
ehy : Ag,Fg — Fp - A1, Fy AFg ehy : Ag,Fg — F7 - Ay, Fo
Case rule Ap,
hy : Fg,F Ay F A Fo AF ax/ind
4 : Fg, F7, 5 1:%2 3 AL N h4:A5,F6,F7)—A1,F2 A
ehy : A5, Fg ANF7 = A, Fo AFg3 ehy : Ay, Fg AF7 - Aq, Fo L
Case rule vy,
hy :Fg, Ag - Ap,Fg AFg hy :Fp,Ag - Aq,Fg AF ax/ind ex/1md
4 * Fg, A5 1:F2 3 4+ F7, A5 1:F2 3 vy N hy : As,Fg - Aqp,Fg hy : Ag,F7 = Aq,Fo
ehy : Ag,Fg VFyp - Ap,Fy AF3 ehy : Ag,Fg VFy - Aq,Fo
Case rule AT
ax/ind
by : Fg, As, [JFg - Ay, Fp AF3 AT —, b4 :A5,F [JFg F Ay, Fa
.h4:A5,[]F6FA1,F2/\F3 .h4:A5,[]F6"A1,F2
Case rule Lp,
L T
eng: L AgF A FaAFs F = eng: L AgFApF, F

Case rule I

0h3:p5,A4 Fps,AG,FlAFZ 0h3:A4.p5FA6,F1,p5

10



e Case rule T,

—————————— ax/ind
hy : A5 - Aq1,Fy AF3 T+ N hy : Ag F Aq,Fy /
L _— T
ehy : T,Ag - Ay,Fy AF3 ehy : T,Ag5 F Aq,Fy

4.3 Status of Ap (Right Premise): : Invertible

e Case rule —p

hg i Fg, Ay b Fg, Ag,Fq AF ; ax/ind
3 i F5, A4 b Fg, A7, F1 AFg . N h3 : Ay, F5 - Ay, Fo,Fg o
eh3 : Ay F (A7,F] AFg),F5 — Fg eh3 : Ay F Ag,Fy,F5 — Fg
e Case rule Agr
) - . - ax/ind ax/ind
hg : Ay FF5, A7, F| AFy hg: Ay b Fg,A7,Fy AFg N h3 : Ay - Ag,Fg,Fg hg : Ay - Ay, Fg, Fg
AN
eh3 : Ay = (A7,F] AFp),F5 AFg eh3 : Ay - Ay, Fo,F5 AFg R
-
hiiAgF4 A3 b Ay FFs Ay . by i Ag F Ag,Fg
R 217727 2375
ehy : Ag F Ag,Fy AF5 ohy : Ay - Ag,Fy
e Case rule Vg
hg 1 Ay - Fg,Fg, A7, Fq AF ax/ind
3:84FFs5.F, A7, F1 AF2 N b3 i A4 b A7 T2, 5 F6
oh3 : Ay b (A7, F] AF2),F5 VFg oh3  AgF Ap Fp Fg Vg
e Caserule Lg
A ———— ax/ind
hy : Ay + Ag,F] AFg n N hy : Ay F Ay, Fy A
R _87°4" 8572
ohg : Ay L, Ag,Fq AFgy ehg A4 F L, A5,y B
e Case rule Tgr
TR —————— TR
eh3 : Ay - T,A5,F| AFgy - eh3 : Ay - T, A5, Fy
e Case rule K
-
hg : unboz(0ly) F Fg X N hg : unbox(Ty) + Fg
eh3 : LIy, A5 = (A7, F1 AF), [IFg ehg : Ay, 00y + Ay, Fo, [|Fg
e Case rule A45
-
ng : Ory + Org, Fp Aas N hg : Oy - Fp, O0g
45
en3 : LIy, Ay - OTg, (Ag,F1 AF), [[F7 eh3 : Ay, Ty + Ag,Fo, Org, [JF7
e Case rule —,
ax/ind ax/ind
hy : Ag - Fg, A1,Fo AF3 hy :Fp, Ag - Ap,Fy AF3 S N hy : Ay - Aq,Fg3,Fg hy : Ag,Fy - Ap,Fg
N
ehy : Ag,Fg — Fp = A1,Fy AF3 L

ehy : Ag,Fg — F7 - Aq,F3

11



4.4

Case rule Ap,

hy : Fg,F7, A5 F Aq,Fy AFg

ohy : Ay, Fg AF7 F Ay, Fy AFg

Case rule Vv,

hy :Fg, A5 - Ay, Fg AF3 hy :F7, Ag - Ay, Fy AFg

VL
ehy : Ag,Fg VF7 - Ap,Fy AF3
Case rule AT
hy : Fg, Ag, [[Fg = Ay, Fa AF3
AT
ohy : Ag, [[Fg F Ap,Fy AF3
Case rule L,
Lr

ohy : L, A5 - Ay, Fy AFg

Case rule I

eh3 :p5, Ay bk p5, Ag, F1 AF2

Case rule Ty,

hy : Ag - Ay, Fy AF3

TL
ohy : T,A5 - Ay, Fy AF3
Status of Vz: : Invertible
Case rule — g
h3 : F5, Ayq - Fg, A7,F1 V Fp .
eh3 : Ay F (A7,Fq VFy),F5 — Fg R
Case rule Ag
hg : Ay FF5,A7,F] VFy hg: Ay k- Fg, A7,F] VFy
AR —
eh3 : Ay (A7,Fy VFy),F5 AFg
Case rule Vg
h3 : Ay - F5,Fg, A7, Fy VFy
oh3 : Ay (Ay,Fy VFy),F5 VFg
hq :A2 FF4,F5,A3 va

ehy : Ag F Az, Fy VFg

12

—— ax/ind
hy : Ag,Fg,F7 F Ap,F3

ehy : Ag,Fg AFyp - Ay, F3 L

ax/ind ax/ind
hy : Ag,Fg - Ap,Fg hy : Ag,Fy - Ap,Fg
— v

ehy : Ag,Fg V Fy - Ap,F3

ax/ind
N hy : Ag,Fg, [[Fg - Aq,F3 e
ohy : Ag, [JFg - A, Fg
S —
- eny - L, Ag - Aq,F3 L
- ehg : Ay, ps + Ag,Fo,py
——————————— ax/ind
N hy : Ag - Aq,F3 .
ehy : T,A5 - Aq,F3
ax/ind
N h3 : Ay,F5 F Ag,Fp,Fg,Fg >R

eh3 : Ay F Ay, Fq,Fy,F5 — Fg

ax/ind

ax/ind
hg : Ay + A7,Fp,Fg,F5

h3 : Ay - Ag,Fp,Fg,Fg

eh3 : Ay - Ay, Fy,Fy,F5 AFg

ax/ind
Ay = A7, Fy,Fg,F5,Fg

: Ay F Ap,Fp,Fo,F5 VFg

—_— ax
hy : Ag - Ag,Fy,Fy

oh] : Ao F Ag,Fy,F5



Case rule Lp

—————— ax/ind

By i Ag b A5 P VE N hg : Ay - Ag,Fp,Fg /
R

ehg : Ay F L, Ag,F1 VFy eh3 : Ay - L, A5 ,F,Fg

1R

Case rule Tpg

Tr 5

oh3 : Ay F T,Ap,F1 VFg oh3 : Ay F T,Ap,Fp,Fo

Case rule K

h3 : unbox(Ty) F Fg X N h3 : unbox(0ly) + Fg
ehg : Iy, Ag + (A7,Fy VFy), [|Fg eh3 : Ay, 0y + Ay Fy,Fo, [|Fg
Case rule A45
ng : Ory + Org, Fr Ats . hg : Ory - Fp, Org a5
eng : Ory, Ag + Org, (Ag,Fy V Fa), [[F7 en3 : Ay, 0y + Ag,Fy,Fo, Olg, [JF7
Case rule —p,
hy : Ag F Fg, A1,Fo VFy hy :Fp,Ag - Aq,Fg VF ax/ind =x/ind
4 1 Ap - Fg, Ay, Fp VF3 hy :F7,Ap LF2VEs N hy : A - Ay, Fg,F3,Fg by : Ag,F7 F Aq,Fp,F3 N
ehy : Ag,Fg — Fy = Ay, Fy VF3 ehy : Ag,Fg — F7 = Ay, Fo,F3
Case rule Ap,
ax/ind
hy : Fg,F7, Ag - A1, Fy VF3 N N hy : Ag,Fg,F7 - Ay, Fo,Fg
L N
ehy : A5, Fg NF7 = Ap,Fy VF3 ehy : A5, Fg AF7 - A, Fo,Fg L
Case rule Vv,
ax/ind ax/ind
hy :Fe, A5 - A1, Fp VFg by iF7, A5 Ay, Fp Vs . hy : A5, Fg + A, Fg,F3 hy : Ag,F7 = Ap,Fg, F3
L
ohy : Ag,Fg VFy F Aq,Fy VF3 ehy : Ag,Fg V Fy - A1, Fg,F3
Case rule AT
ax/ind
hy :Fg, Ag, [JFg - A1, Fa VF3 ar - PMa:85.Fs.[Fe - A1,FaF3
AT
ohy : Ag, [JFg - Aq,Fy V Fg ohy : Ap, [JFg - Aq,Fo,Fg
Case rule Lp,
n n
ehg: LAgF A FaVvFs F = eng: L, Agt Ap Py F53 ¥

Case rule I

0h3:p5,A4Fp5,A6,F1\/F2 0h3:A4,p5FA6,F1,F2,p5
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4.5

Case rule T,

hy : Ag - Ay, Fy VF3

TL
ohy : T,Ag - Aq,Fo VFg
Status of 1L p: : Invertible
Case rule —p
hy : F3,A9 F L,Fy,Apy N
oh; : Ao + (L,Ap),F3 — Fy R
Case rule Agr
Ak L3, A5 hpiApk L Py A5
ohy : Ag (L, Ag),F3 AFy R
Case rule Vg
hy :A2 = L,F3,F4,A5
ohy : Ag F (L,A5),F3 VFy
Case rule L g
hy i Ag k- Ag
R

ehy : Ag - L, A3

Case rule Tg

eh; : Ag T, L, Az

Case rule K

hy : unbox(dTg) + Fy

ohy : Oy, Ag + (L, Ap), [IFy

Case rule A45

hy : Org = Oy, Fy

ehy : OI'y, Ag + Oy, (L, Ag), [IF5

Case rule —,

ho : Ag b L,Fq,A] hg :F5,AgF L, A

®ho : Ag,Fqy — F5 F L, Aq

—L

14

———————— ax/ind
hy : A - Ay, Fg,Fg

— Tr

ohy : T,Ag - Ap,Fo,Fg

W Aprar Agrs /™
hy ,F. ,F,
N 1 2, F3 5Fa L
ehy : Ag - Ag,F3 — Fy
——— ax/ind —————————— ax/ind
hy : Ag F Ag,F3 hy : Ag F A, Fy
"R

eh; : Ag - Ag,F3 AFy

—————————— ax/ind
N hy : Ao - Ag,F3,Fy N

ohy : Ap - Ag,F3 V Fy

—_— ax
by : Ag - Ag

d s 2
ehy : Ag F Ag
= em iApFT,A; I
N hy : unbox(dTg) + Fy
ohy : Ag, 0y F Ag, [IFy
_
N ny : Oy +Fy, 00y
A45
ehy : Ag, 0Oy = Ag, Oy, [IF5
———————— ax/ind ———— — ax/ind
hg : Az - Aq,Fy hg : Az, F5 F Ap

—L
ehy : Ag,Fy — F5 F A



Case rule Ap,

 t/ina
by Py 5 Azk LAy N ty A3 FaFs L Ay M/
L _— A
ehy : A3, Fy ANFg - L, Ay ehy : Ag,Fy AF5 - Ay L
Case rule Vv,
_ ind ——M————— ind
ho :Fy,Ag F L, Ay hg:F5,AgF L, Ay v N hAg.Fal A7 ax/in v AsfaF A; ax/in
L A\
ehy : Ag,Fy VF5 F L, Ag ehy : Ag,Fy VF5 F Ap L
Case rule AT
- ax/ind
hy i Fg, Az, [JFg b L, Aq hy @ Ag, Fy, [JFg B Ay
AT - -_ AT
ohy 1 Ag, [JFg F L, Ag ohy : Ag, [[Fg F Ag
Case rule L,
.. D ——————————r
eng: L,Agk LAy L = eny:iLl,Agra; F
Case rule [
ehy :p3, Ao Fpg, L, Ay - ehy : Ag,p3 - Ay,p3
Case rule Ty,
ax/ind
hy Az LA N
T ]
ong : T,As - L, A oo T, A3z F A,
Status of Tr: : Invertible
Case rule —p
hy : Fg3, Ao F T,Fy, A
1:73.72 T4 75 —R — trivial
ohj : Ag - (T,Ap),F3 — Fyq
Case rule AR
hy : Ao - T,F3,As hy : Ag - T,Fyq, A
1 2 3 5 1 2 4 5 AR — trivial

ohj : Ag - (T,Ap),F3 AFy

Case rule Vg

hy : Ag = T,F3,Fq, Ag — trivial

ehy : Ag + (T,Ap5),F3 VFy
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Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

rule

rule

rule

rule

rule

rule

rule

rule

rule

rule

1r

A45

—L

AL

Vi

AT

1z

hy : Ag F T,A3

— = ° iy — trivial
eh; : Ao+ L, T,A3
——_ erd
ohy Ag - T, A R — trivial
hy : unboz(OIy) + F
1 (Hr2) FFy — trivial
eny : O, Ag + (T, A5), [IFy
hy : Org = Oy, F
1 2 4, F5 45 — trivial
ohy : Oy, Ag + Oy, (T, Ag), [IF5
ho : Ag - T,F4, Ay hg :Fg, Az F T,A
2 3 4,81 2 F5, A3 1 -z — trivial
ehy : Ag,Fy — F5 + T,A
hy : Fy,F5,Ag - T, A
2 i Fq,F5,A3 1 — trivial
ehy : Ag,Fy AF5 F T,Aq
hy :Fg, Az - T,A] hp:F5,A3F+ T,A
2 i Fg, Ag 1 h2 :F5, 43 1 v — trivial
ehy : Ag,Fy VF5 - T,Aq
ho : Fy,Ag,[J[Fg = T,A
2 : Fy, A3, [JFy 1oar = trivial
oho : A3, [J[Fy F T,A
- 1 ivi
ohy: L AgF T,4; L - trivial
I — trivial

eh; :p3,Ag Fp3, T,4,
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e Case rule T,

hy t Ag T, Aq

TL — trivial
ehg : T,Ag F T,Aq
4.7 Status of K: : Non invertible
e Case rule —p
—  ax/ind
hy : O, F5, Ag - Fg, Az, [[F3 - N hy : unboxz(Oly) F F3
eny : Oy, Ay - (A7, [IF3),F5 — Fg ohy : unbox (') - F3
e Case rule Agr
B ind
hy : 00y, Ag - F5, Ay, [JF3 hy : 00, Ag +Fg, Ay, [F3 N R hy : unbox(Ol) + F3 ax/n
R A cunbeR L) T3
ehy : Oy, Ag - (A7, [[F3),F5 A Fg ehy : unbox(Or1) + F3
e Case rule Vg
——  ax/ind
hy : Oy, Ag - Fg,Fg, A7, [F3 v N hy : unbox(OIy) + Fg
R P it el SO
ehy : OI'y, Ay = (A7, [|F3),F5 V Fg ehy : unbox(l'y) - F3
e Caserule Lg
——— ax/ind
hy : 00y, Ag + Ag, [IF3 B N hy : unboxz () F Fy
B 4 cunbeR L) T3
ehy : 0y, A - L, Ay, [IFg ehy : unbox(0ry) + Fg
e Caserule Tpg
T —_—— fail
ehg (O0y, Ag kT, A5, F3  ° = eng:unbon(Uy) - Fy
e Case rule K
ho : unboz([T5), unbox(dlg) F Fg fail
oy (075, OTg), O Ag - (Aq. IF0), 75 eho : unbox(0ly), unbox(Or7) - Fq
hy : unbox(Ty), unbox(Ory) + Fg fail
b, - (OT4,0r5), OTg, A7 F 23,173 ohy : unbox(0ly), unboz(Org) F Fg
e Case rule A45
ho : Org, 00y = Or'g, Fy, [JF1 as - 5 0 fail
vy (O, 00, Oy, Ag - (O, 0F1). 25, 7 ohy : unbox(0Tg), unbox(Og) + Fy
ho : OTg, 007 - OTg, Fy fail
g Tur OxT N unbox N
oy - (0T, 0007) Olg. &g - O3 (As. 0F1), 72 ehy : unbox(0Ig), unbox(Olg) + Fq
ny : Oy, 0Org = Org, Fy fail
A45 g eh; : unboz((l'y), unbox((Il'y) - Fy

en; : (Ors, Org), Or7, Ag - Oy, Ag, [IFy
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e Case rule —,

. /ima
hy : OO0y, Ay - F5, Ag, [[F3 by : Oy, Fg, A7 - Ag, [JF3 -5 N hy : unbox(Oly) + F3 ax/dn
ohy : (01, A7), F5 — Fg = Ag, [IF3 ohy : unbox(O0;) + Fg
e Case rule Ap,
—  ax/ind
by OFy.F5.Fg, A7 - Ag, IF3 N hy : unbox(lq) F Fg
L - @ 2
eny : (0P, A7), F5 AFg F Ag, [JF3 ohy : unbox(Or) + Fg
e Case rule VvV,
/i
hy : O, F5, Ay F Ag, [I[F3 hy : O0p,Fg, A7 - Ag, [IF3 VL N hy : unbox(Or1) - F3 ax/n
oy : (001, A7), F5 VFg = Ag, [IFg ohy : unbox(Or]) + F3 #
e Case rule AT
ind
hy : OTg, F5, Aq, [[F5 F Ag, [IF3 AT N hy : F5, unbox(0lg) + F3 ax/n
ey : (OTg, A1), [IF5 = Az, [IFg ony : Fy, unboaz(OTg) - Fg
—————————— ax/ind
by : 00y, F5, Ag, [IF5 = Ag, [IFg N hy : unbox(Oq) F Fg
ehy : (Ory, Ag), (IF5 - Ag, [JF3 oy : unbox(Or) + F3
e Case rule L,
B R
ehy : L, 00, A5 F Ag, [JF3 L - ohy : unboz(0l')) F F3 e
e Case rule [
—————————— fail
oh3 :py, 00y, Ag F py, Ag, [[F2 - eh3 : unbox((I'1) F Fo
e Case rule T,
_ ax/ind
hy : OPp, A5 F Ag, [JF3 - N hy : unbox(Or7) + Fg
L D4 funbor(t71) T3
eny : T,00, A - A, [IF3 ohy : unbox(0T) + Fg
4.8 Status of A45: : Non invertible
e Case rule —pg
 a/ina
b5 : 0Ty, Fg, Ag + OT'g, F7, Ag, [[Fy —n N hg : Oy + Fy, O3 o/
ehs : 0Ty, Ag + (OT3, Ag, [IF4),F6 — Fr ehg : Iy + Fy, Ol

e Case rule Agr

b5 : OFy. Ap = Ul Fg, Ag. [IFg b5 : 00y, Ap = Ol F7, Ag, Fg . ng : 00y Fry, 003
R s ——
ohs : 0Ty, Ag (O3, Ag, [[F4),Fg AF7 ohy : Oy FFy, Ol

18
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e Case rule Vg

. /ima
hg : Oy, Ag = O3, Fg, Fr, Ag, [JF4 vh = hy : Oy +Fy, O3 /i
eny : OI'y, Ay - (Or'3, Ag, [[F4),Fg V Fr ehs : [y +Fy, 003
e Caserule L
——  ax/ind
by : O, Ag = 0T, Ag, [IFy . hg : 00 - Fy, 003
R B5 it P R4l
ohs : Oy, Ag = L, 003, Ag, [IFy ons : Ory +Fy, T3
e Caserule Ty
TR —_— fail
ong : Iy, Ap + T,0r3, Ag, [JF4 - ehy : Iy + O3, Fy
e Case rule K
h3 : unboz(Tg), unbox(Or7) F Fy N 5 5 5 fail
eng : (OTg. Ory), OTg, Ag - (OT5, A1, [F2). [F4 ot Hle His s Fan
hg : unbox(dTg), unbox (7)) F Fy N 5 5 5 fail
hg I'g, LUI'g + I'{,F
eny : (Org, Ory), Org, Ag - (O, Ag, [F2). [F4 Tee s e
hg : unboxz(0Ty), unbox(dlg) F Fy N 5 5 5 fail
eng : (0T, Org), Oy, Ag - (0T, Ag), [JF4 er3 s 205, 7 = 0, Fa
e Case rule A45
no : Org, Org + Ory, Or5, F3, [|Fy Ads R O & O 0 0 fail
ho : I'g, U [ I'y,UI'g,Fq, []Fs
eny : (Org, Org), Oryg, Ay + (Ory, Or's, [IF1), (OT6, A7), [IF3 o2 s e
ho : Org,Org + Ory, 0rs, Fg Ads R O Or - Or Or 0 fail
oho : s s 5, F1, [IF:
ey + (OTg, OTg), OT'1g, A1 + (OTg, OT5), (OTg, A7, (F1), [F3 S e
ho : Org, Org + Ory, Ors, Fg, [JFy N O Or - Or Or fail
eho : N N 5, F
ehs : (Or'g, Olg), 0T, Aqq - (O, 0Ty, [F1), (OTg, A7), (IF3 2 8 =010 46t
ho : Org, Org + Ory, drs, Fg Ais N Or. Or S DOr O fail
eho : N N 5, F
ehy : (Or'g, Olg), 0T, Aqq - (O, OTy), (OTg, Aq, [F1), (F3 2 8 1o e
hy : Or,, 0Org + Org, 00y, Fy Ads R O & 0 O fail
en; : (O, Ol'g), 0T, A1q - (O3, Ory), (OT5, Ag), [IF2 *r1: =T7, Ul W, Hl's, Fa
e Case rule —,
————————————— ax/ind
hg : Oy, Ag + Oy, Fg, Az, [JF4 hg : Oy, Fp, Ag - Oy, Az, [JFy 0 . hg : Oy - Fy, O
ehs : (0T, Ag),Fg — F7 = Oy, Ag, [IFy ens : Oy +Fy, Ory
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e Case rule Ap,

——  ax/ind
s : 00y, Fg, F7, Ag - 0T, Az, [Fy hg : O0p F Ry, Oy
L g _ = - 0z
ehs : (UI'y, Ag),Fg AF7 = Olg, Ag, [JFy ey : Uy +Fy, 00y

e Case rule Vv,

. ima
ng o Or'y,Fg, Ag - 0P, Az, J[Fy by : 0Ty, F7, Ag - Oz, Az, [JFy N s : O +Fy, Ory ax/n
PRl S it
ehs : (U1, Ag),Fg v F7 = 0T, Ag, [IFy ohg : Oy - Fy, 0Ty
e Case rule AT
ax/ind
by : OP7,Fg, Ay, [JFg = OT3, Ag, [IFg N by : OT7, [JFg - Fyq, Oy
ens : (Or7, Ay), [JFg - 0T, Az, [IFy eng : 007, [JFg - Fy, Ol
- ax/ind
g : 00y, Fg, A7, [[Fg - OT2, Az, [IFy JUN hg : OO F Ry, 00y
ohs : (00, A7), [IFg = Or'g, Ag, [IFy eng : Or'y +Fy, 00y
e Case rule L,
L —————————— fail
ehg : L, 00, Ag - 0Py, Ag, [JFy - ohy : Iy + Oy, Fy
e Case rule
I s —_—— fail
ehy :p5, 'y, Ay - ps, Oy, Ag, [IF3 eny : Ory + 0Orgy,Fg
e Case rule T,
——  ax/ind
hs 00y, Ag - OTp, A5, [IFy N s : O0p F Fy, 00y
L Bl SN Ll
ehs : T,0r;, Ag - UI'g, Ag, [JFy ehg : Oy +Fy, 00y
. .
4.9 Status of —;: (Left Premise): Invertible
e Case rule —p
_— ax/ind
hy : Fg, Ay, Fy — F3 - F7, Ag hy : Ay, Fg - Ag,Fo, Fr
—R — i —r
ohy : Ay, Fp — F3 = A5, Fg — Fr ehy : Ay F Ag,Fo,Fg — Fr
e Case rule A
ax/ind ax/ind
hy : Ay, Fy — F3 - Fg, A5 hy : Ay, Fy — F3 - F7, Ag R hy : Ay - Ag,Fg,Fg hy : Ay F Ag,Fg,Fy
N
ehy : Ay, Fy — Fg - Ag,Fg A Fy ohy : Ay - Ag,Fo,Fg A Fy R
e Case rule Vg
_—  ax/ind
hy i A1,Fp »F3 T F7, A5 5 hy : Ay - Ap,Fg,Fg,Fr
R v
ehy : Ay, Fy = F3 - Ap,Fg V Fy ehy : Ay F Ag,Fo,Fg V Fy R
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Case rule Lp

Case rule Ty

Case rule K

hy : Aqp,Fo ~>F3FA5

Case rule A45

Case rule —p,

1r
ehy : Ay, Fp — F3 - L, Axy
TR
ehy : Ay, Fp - F3 - T,Axn
h3 : unboz([Ty) F Fg
ehg : 0I'y, A7, F; — Fo + Ag, [[Fg
ng : Ory + Org, Fr
A45
ehg : 0y, Ag,F; — Fo + 0I5, Ag, [JF7
hg : A7,F1 — Fo - F4,Ag hy :F5,A7,F] = Fa - Ag N

Case rule A,

Case rule Vv,

eh3 : (A7,F] — Fg),Fy — F5 F Ag

hy : Ag - F3, Ag

by 1 Fy, Ag F Ag

ehy : Ag,F3 — F4 F Ajp

hg :F4,F5,A7,F1 — Fg AG

Case rule AT

Case rule 1,

AL
ehg : (Ay,F] — Fp),Fy AF5 F Ag
h3 : F4, Ay, F] — Fp - Ag  hg : F5, Ay, F] — Fy F Ag VL
ehg : (A7,F1 — Fp),Fy VF5 = Ag
]13 :F4,A6,[]F4,F1 — F2 [ A5
oh3 : (Ag,F1 = F2), [[Fg F Ap
L

eh3z : L, Ag5,F] = Fo F Ay

21

———————————— ax/ind
by : Ay - Ag,Fy

= TP R
ohy i A] - L, Ag,Fqy :

TR

ohy i Ap F T,As,Fy

h3 : unboxz () F Fg

ehg : A7, 0Oy + Ag,Fq, [Fg

_
ng : Ory +Fp, 005

A45
ehg : Ag, 0Oy + Ag,Fy, 005, [JF7

ax/ind ax/ind
h3 : Ay - Ag,Fp,Fy h3 : Ap,F5 - Ag,Fp
—L
ehy : A7, F4 — F5 - Ag, F
—_— ax
N hy : Ag F Ag, Fg .
ehy : Ag - Ag,F3
_—  ax/ind
h3 : Ay,Fyq,F5 - Ag,F1
A
eh3 : Ay, F4 AFg F Ag,Fqp L
ax/ind ax/ind
h3 : Ap,Fy F Ag,Fp h3 : Ag,F5 - Ag,Fp
VL

eh3 : Ay, Fy V F5 - Ag,Fp

ax/ind
h3 : Ag,Fy, [[Fgy F Ag,Fy

eh3 : Ag, [J[F4 F Ag, Fy

ohz : L, A5 Ay, Fy



e Case rule [

e Caserule T,

eh3 :py, Ag,F] — Fo Fpy, Ap

hg : Ag,F] — Fo - Ay

ohg i T,Ag,Fq o Fa F Ay T
4.10 Status of —, (Right Premise): :
e Case rule —p
h4:F6,A1,F2~>F3FF7,A5 N
ehy : Aj,Fy — F3 = A5,Fg — Fy R
e Case rule Ap
hy : Ay,Fy — F3 FFg, A5 hy: Aq,Fy — F3 - F7, Ag A
ohy : Ay,Fy — Fg + Ag,Fg AFy R
e Case rule Vg
h4:A1,F2~>F3FF6,F7,A5 v
ehy : Aq,Fy — F3 - Ag,Fg V Fy R
e Caserule lp
hy : Ay, Fy — F3 - Ag N
oy Ap,Fg > F3 - L, Ay
e Case rule Tgr
TR
ohy : Ay, Fy — Fg - T,Ag ]
e Case rule K
3 : unboz(0Ty) + Fg
eng : [Ty, Az, Fy — Fy - A, [IFg ®
e Case rule A45
ng : Ory + 005, F7
A45

ehg : 0y, Ag,Fy — Fp = 0I'y, Ag, [IF7
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eh3 : Ag,pg F As5,F1,pq

———————————— ax/ind
by : B F Ay, Fq

o2 "= . T
eng : T,Ag F Ag Py T

Invertible

——  ax/ind
hy 1 Ay, F3,Fg - Ap, Fr

—R
ehy : Aq,F3 + Ay,Fg — Fr

ax/ind ax/ind

hy : A1,F3 F Ag,Fg hy : Ay1,F3 F Ap, Fy

ohy : Ay,F3 - Ag,Fg AFyp

_  ax/ind
by : Ay, F3 F As,Fg, Fr

VR
ehy : Aj,F3 - Ap,Fg V Fy

————————— ax/ind
hy : Aq,F3 F Ag

T A .- T Al TR
ehy : Ay ,Fz3 - L, A5

- Tr
ohy i Ap,F3  T,Aj

—_— ax
hg : unbox(0Ty) + Fg

eh3 : Ay, Fg, Oy - Ag, [[Fg

—_——— ax
hg : Ory +Fp, 0Oy

eh3 : Ag,Fo, Oly = Ag, OT5, [IF7



e Case rule —,

ax/ind ax/ind
hy i A7, Fy »Fp P Fy,Ag b3 iF5,A7,F1 2 Fam Ag | N h3 : Ay, Fp F Ag, Fy / h3 : Ay, Fo,F5 F Ag _)/L
ehg : (A7,FL — F2),Fg = F5 b Ag ehg : A7,Fo,Fy — F5 - Ag
-
hy i Ag FF3, A5 hy:F4,Ag b Ag o N hy: Ag,Fy F A
ehy : Ag,F3 — F4 - Ap ohy : Ag,Fy F Agp
e Case rule Ap,
h3 : Fy,F5, A7, F] — Fg F A ax/ind
3 1 Fy,F5, A7, Fp 2 6 A, N hy : Ay, Fo,Fy,F5 - Ag AL
eh3 : (A7,F1 — F3),Fq AF5 = Ag eh3 : Ay, Fy,Fy AF5 F Ag
e Case rule vy,
hg : F4, A7, F] — Fg b Ag hg :F5, Ay, F] — Fy F A ; ax/ind : ax/ind
3 i Fq, A7, Fy 2 6 b3 :Fs5,A7,Fp 2 I . hg:Ag,Fy Py Ag by i A7,Fa.F5 - Ag
oh3 : (A7,Fy — F2),F4 VF5 = Ag eh3 : Ar,Fy,Fy VFg5 F Ag L
e Case rule AT
ax/ind
h3 i Fy4, Ag, [JF4,F1 = Fp F Ag ar = h3 : Ag,Fo,Fy, [JF4 - Ag
ehg : (Ag,F1 — F2), [[F4 F As oh3 : Ag,Fg, [[F4 F Ag
e Case rule Lp,
n T
ehg i L, Ag,Fy > FaF Ay, L 7 eng: L, A5 FaFag L
e Case rule
I
eh3 :py, Ag,F] — Fo Fpy, Ag - eh3 : Ag,Fo,py F Ag,py
e Case rule T,
—_— ax/ind
h3 : Ag,Fp = Fa - Ay T N h3 : Ag,Fp F Ay
eh3 : T,A5,Fp = Fa - Ay ong : T,Ap.Fa F A, L
4.11 Status of A;: : Invertible
e Case rule —pg
. ax/ind
hy 1 Fg, Ay, Fy AF3 - F7, Ag —n N hy : Ay, Fo,F3,Fg - Ag, Fp ..
ehy : Ay, Fp AF3 F Ag,Fg — Fr ehy : Aq,Fg,F3 - Ag,Fg — Frp ’
e Case rule Agr
hy : Aq,Fo AF3 FFg, A5 hy: Aj,Fg AF3 F Fp, A ax/ind ax/ind
4 AL F2 NP D Rg A BaALF2 AR R A ., hg:Aq,Fy,F3 F Ap,Fg by i A1 Fa F5 - Ag Fr
ohy : Ay,Fo AFg - Ag,Fg A Fy ’ R

ehy : Ay,Fy,F3 - Ag,Fg AFy
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e Case rule Vg

. ax/ind
hy : Ay, Fy AF3 - Fg,Fr, Ap VR . hy : Ay, Fo,F3 - Ag, Fg,Fry h
ehy : Aq,Fy AF3 F Ag,Fg V Fy ehy : A, Fp,F3 - Ag,Fg V Fr
e Caserule Lp
— ax/ind
hy : Ap,Fg AF3 F Ap N N hy : Aqp,Fg,F3 F Ap
R n
ehy : Ay, Fy AF3 - L, Aj ehy : Aq,Fo,Fg k- L, Ap R
e Case rule Tgr
T T
ehy  Aj,Fa AF3 F T, A5 - ohy i Ap Fp F3 b T.A5
e Case rule K
-
h3 : unbox(Uly) - Fg = h3 : unbox(0Ty) - Fg
ehg : [I'y, A7, F| AFy F Ag, [|Fg eh3 : Ap,Fy,Fp, 00y F Ag, [JFg
e Case rule A45
-
ng : Ory + O05, Fr Ads 5 hg : Ory +Fp, 005
A4
eng : Oy, Ag,F] AFp - 05, Ag, [IF7 eh3 : Ag,Fy,Fp, 00y - Ag, Or5, [JFy
e Case rule —,
. . ax/ind ax/ind
h3 : A7,Fy AFy - Fyq, Mg h3 :F5, A7, F] ANFy - Ag N hg : A7,Fq,Fp F Ag,Fy h3 : Ay,Fq,Fg,F5 - Ag
—L
eng : (A7,F] AF2),Fq — F5 = Ag eh3 : A7,F1,Fy,Fy — F5 F Ag
e Case rule Ap,
ax/ind
h3 : Fy,F5, A7,F| AFy F Ag N N h3 : Ay, F1,Fo,Fy,F5 F Ag
L A
ohy : (A7, Fq AF2),Fs AFs - Ag ohy i Ay, Fl.Fo,Fq AF5 F Bg T
-
hy :F3,Fy, Ag F Ap N N hy : Ag,F3,Fq F Ag
—_— = AL _
ohy : Ag,F3 AFy F Ag ohy : Ag,F3,Fy - Ap
e Case rule Vv,
. A . . - ax/ind ax/ind
hy :Fq, A7, Fy AFp F Ag b3 iF5,A7,F1 AFa F As N B3 : A7, Fq,Fg,F4 F Ag h3 : A7, F1,Fa,F5 - Ag
L A\
eh3 : (A7,F] AFg),Fy VF5 - Ag eh3 : Ay, Fy,Fp,Fy VF5 F Ag L
e Case rule AT
ax/ind
h3 : Fy, Ag, [JF4,F1 AFg F Ag T N h3 : Ag,F1,F2,Fy, [[Fg = A5
oh3 : (Ag,F1 AF2),[[F4 F Ag eh3 : Ag,Fq,Fo, [[Fy F Ajg
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e Case rule 1,

1L 1L
eh3 : L,Ap,F| AFg F Ay - eh3 : L, Ag5,F1,Fp - Ay

e Case rule I

oh3 :py, Ag,F] AFg - py, Ag - eh3 : Ag,F1,Fy,pg F Ag,pg
e Caserule T,
- ax/ind
h3 : A5, F1 AFp - Ay h3 : A5, Fp,Fp - Ay
TL — TL
eh3 : T,Ag,F] AFg F Ay eh3 : T,Ap,F1,Fp F Ay
. .
4.12 Status of V;: (Left Premise): Invertible
e Case rule — g
- ax/ind
hy : Fg, Aq,Fy VF3 F Fr, Ag hy : A1,Fp,Fg F A, Fr
—R — o —R
ehy : Ay,Fp VF3 k- Ag,Fg — Fr ehy : A1,Fo - Ag,Fg — Fp
e Case rule Ag
ax/ind ax/ind
hy : Ay, Fp VF3 - Fg, A5 hy: Ay, Fp VF3 - F7,Ag N N hy : Ay, Fy - Ag,Fg hy : Aq,Fgy F Ag,Fr
R N
ehy : Ay ,Fp VF3 - Ay, Fg AFy ehy : Ay ,Fo - Ay, Fg AFr R
e Case rule Vg
—— ax/ind
b4 s A1,F2 VF FFg.FT A5 N by : Ay, Fp - A5, Fg, Fr
R Vv
ehy : Aj,Fy VF3 - Ag,Fg VFyp ehy : Aq,Fy - Ag,Fg V Fy R
e Caserule Lg
—— ax/ind
hy : Aq,Fy VF3 F Ag hy : Ap,Fy F Ag
1R g _ 1R
ehy : Aq,Fg VF3 - L, Ag ehy : Aq,Fo - L, Ay
e Case rule Tp
TR —_—  Tgr
ehy : Aqy,Fy VF3 F T,Ag - ehy : Ay, Fa B T,Ap
e Case rule K
h3 : unboxz(ly) F Fg N h3 : unboxz(ly) F Fg
ehg : Iy, A7, F; VFy F Ag, [|Fg ehg : Ay, Fy, 00y - Ag, [[Fg
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e Case rule A45

ax

ng : Ory + 00y, Fr ng : Ory - Fp, Oy

Ads - A45
ehg : Oy, Ag,F; VFy - 0I5, Ag, [JF7 ehg : Ag,Fq, 00y F Ag, 005, [JF7
e Case rule —,
hg : A Fq1 VFg F F A hg : F A F1 VFy F A ax/ind aX/ind
3 : A7,F] VFy FFy, Ag h3:F5, A7, F1 VFg 6 L, . b3 :Ag,FiF Ag.Fy hy 1 A7, Fp,Fp - Ag o
eh3 : (A7,Fq VFg),Fqy — F5 F Ag eh3 : Ay, F1,Fqy — F5 - Ag
e Case rule A,
) - _ ax/ind
h3 : Fq,F5, A7, F| VFy F Ag A o h3 : Ay,Fq,Fyq,F5 - Ag
L A
eh3 : (A7,Fy VFg),Fy AF5 - Ag eh3 : A7, F1,Fqy AF5 - Ag L
e Case rule Vv,
hg i Fq, Ap,F| VFg - Ag hg : Fg, Ag,F| VFg F A ax/ind ax/ind
3 i Fq, A7,F1 VFy 6 h3:F5,A7,F1 VFy 6y, b3 Ag,FFgF Ag by i A7 F1F5 - Ag
eh3 : (A7,F1 VFp),Fgq VF5 - Ag eh3 : Ay ,F1,Fy VF5 F Ag L
_—
iP5 An kA W P4 A F A5 R by : Ag,F3 - Ag
L J1122,73 7 75
ehy : Ag,F3 VFy F Ag ehy : Ay, F3 - Ag
e Case rule AT
ax/ind
b3 : F4, Ag, [IFg,F1 VFa - Ag - . h3:Ag,F1,Fy,(IFg - As
oh3 : (Ag,Fy VFg), [I[Fg = Ag eh3 : Ag,Fq, [[F4 F Ag
e Case rule 1,
17 ——— 1L
eh3 : L, Ap,F| VFy F Ay - eh3 : L, Ap5,F1 F Ay
e Case rule
I
oh3 :py, Ag,F] VFy - py, Ag - eh3 : Ag,F1,pq - Ag.py
e Caserule T,
—  ax/ind
h3 : Ag,F] VFg - Ay . N h3 : Ag,F1 F Ay -
L _3'76:"1 " 74
eh3 : T,Ag,F] VFy F Ay eh3 : T,Ap5,F] F Ay =
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4.13 Status of vV, (Right Premise): :

e Case rule — g

Invertible

hy : Fg, Aq,Fy VF3 - F7, Ag

—R
ehy : Aq,Fy VF3 - Ag,Fg — Fr
Case rule Agr
hy : Ay,Fy VF3 FFg,As hy : Aj,Fy VF3 +Fr, Ay
ehy : Aq,Fy VF3 F Ag,Fg A Fy
Case rule Vg
hy : Ay,Fy VF3 - Fg,F7, Ag
VR
ehy : Ay,Fy VF3 - Ag,Fg V Fy
Case rule Lg
hy : A1,Fy VF3 - Ag
LR
ehy : Aq,Fy VF3 - L, Ap
Case rule Tp
TR

ehy : Aq,Fy VF3 = T,Ap

Case rule K

hg : unbox(dTy) + Fg

ehg : Iy, Ay, Fy VFy - Ag, [|Fg

Case rule A45

ng : Ory = O0g, Fp

45
eh3 : 'y, Ag,Fy VFy + 0I5, Ag, [JF7
Case rule —,
hg : A7,F) VFg - Fq,Ag hg :F5, Ay, Fy VFy - Ag
—L
Ih3 H (A7,F1 \/FQ),F4 — Fs [ AG
Case rule A,
hg : Fg,F5,A7,F] VFa F Ag
AL

ehg : (A7,F1 VF3),Fy AF5 - Ag
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—

hy : Ap,F3,Fg F Ag, Fr

ohy : Ap,F3 F Ag,Fg — Fr

ax/ind

—R

ax/ind
hy : Ay,F3 F Ag,Fg hy : Ay, F3 = Ag,F7
ehy : Ay, F3 - Ag,Fg A Fry
————— ax/ind
hy : A1,F3 F Ag,Fg,Fr N
R

ohy : Aq,F3 - Ag,Fg V Fr

— ax/ind
hy : Aq,F3 - Ag

— - 1r
ohy i Ap,F3 b+ L, Ag

TR

ehy : Ay, F3 - T,A5

hg : unbox(0Ty) + Fg

ehg : Ay, Fo, 00y - Ay, [IFg

hg : Ory = Fp, 005

ax

Ad45

eh3 : Ag,Fo, 'y F Ag, 0I5, [JF7

ax/ind
hg : Ay, Fo b Ag, Fy

h3 : Ap,Fo,F5 F Ag

eh3 : Ay ,Fo,Fqy — F5 - Ag

hg : Ay, Fo,Fy,F5 - Ag

eh3 : Ay, Fo,Fy AF5 - Ag

ax/ind

AL

ax/ind

ax/ind
L



e Case rule Vv,

h3 :F4, Ay, F] VFy - Ag hg :F5, Ay, F] VFy - Ag

VL

eh3 : (A7,F1 VFg),Fq VF5 - Ag

hy :F3,Ag F Ag

hy :Fy, Ag F Ap

ax/ind

h3 : Ay, Fo,Fy - Ag hg : Ay, Fo,F5 - Ag

oh3 : Ay, Fy,Fy VF5 - Ag

—_
hy : Ao, Fy F Ag

vV —
ehy : Ag,F3 VFy F Ag ehy : Ag,Fy - Agp
e Case rule AT
ax/ind
h3 : Fy, Ag, [JFq,F1 VFa F Ap N h3 : Ag,Fg,Fy, [J[Fg = Ap
oh3 : (Ag,F1 VF2), [JFy F Ap eh3 : Ag,Fo, [[Fy F Ag
e Case rule L,
n - 1
ehg - L,Ag, Fq Vi kA, L = eng: L1, A5 FaFa, L
e Case rule
eh3 :py, Ag,F| VFgy Fpy, Ag - eh3 : Ag,Fy,pg F Ap.py
e Case rule T,
———————————— ax/ind
hg : A5,Fp VFg - Ay - N hg : Ag,Fg - Ay
L [ S A T
ehg : T,Ap,F] VFy - Ay ong : T,Ap.Fa F Ay L
4.14 Status of AT: : Invertible
e Case rule — g
ax/ind
hg : Fg, Aq, [[Fg - Fg, Ay hg : Ay, Fg,Fg, [[Fg - Ay, Fg
—R — —R
eh3 : Ay, [[Fg - Ay,F5 — Fg eh3 : Aj,Fg, [J[Fg F Ay, F5 — Fg
e Case rule Ap
ax/ind
hg : Aq,[JFg FF5,A4 hg: Aq,[[Fo - Fg, Ay A N hg : Ay, Fo, [[Fo = Ay, Fp hg : Aq,Fg, [[Fo F Ay, Fg
R
oh3 : Ay, [[Fo F Ay, F5 AFg ehg : Ay, Fg, [[Fg - Ay, F5 AFg
e Case rule Vg
b3 : Ay, [JFg - Fs, Fg, A ax/ind
3 : Ay, [JFg - F5,Fg, Ay Ve N hg : Aj,Fg, [[Fa F Ay, F5, Fg va
eh3 : Ay, [[Fg - Ay, F5 V Fg eh3 : Ay, Fo, [[Fo - Ay, F5 V Fg
e Caserule Lp
—————— ax/ind
B3 i Aq, [J[Fg Ay h3 : Ay, Fg, [[F2 F Ay /
1r - 1R

ehg i Ay, [JFo b L, Ay
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ehg : Ay, Fg, [[Fg = L, Ay

ax/ind
VL

ax/ind

AR



e Case rule Tp

eh3 : Aq,[[Fo H T, Ay

e Case rule K

hy : F1, unbox((Tg) + Fg

ehy : (Olg, [IF1), Az F Ay, [IF5

hy : unbox(OTg) + Fg

eho

e Case rule A45

ho : 07, [JF; + Oy, Fg

eny : (07, [JF), Ag - 0TIy, Aj, [IFg

ho : Org + Oy, Fg

ehy : O3, A7, [IFy - Oy, Ag, [IFg

e Case rule —,

hg : Ag, [JF] F F3, A5 hg :Fyq,Ag,[[F] F Aj

ohy : (Ag, [JF1),F3 — F4 F Aj

e Case rule Ap,

ho F3,F4,A6, []Fl [ AS

:Org, Ag, [IF1 F Ay, [IF5

eho : (AG, []Fl),FS AFy A5

e Case rule Vv,

ho : F3,Ag, [[F] H As hg : Fq, Ag, [[F] F Ap

VL
ohg : (Ag, [IF1),F3 VFq F Ap

e Case rule AT

hy : Fg, Ag, [JFy, [JF3 = Ay

ohy : (Ag, [F1), [IF3 + Ay

hy : Fg, AQ, []F3 [ A4
ohy : Ao, [JF3 - Ay

e Case rule 1,

ehy : L, Ay, [JF] F Ag

29

T T
R - ohg i Ay Fy Fo b T,A,
N hy : Fy, unbox(0lg) F Fg X
ehy : Ag,Fy, U, [[F] = Ay, [IF5
. hy : unboz(l3) F Fy
ehy : Ag,Fy, I3, [JF] = Ay, [IF5
D D ax
ho : O, [JF; + Fg, 0T
s N 2 7, [IF1 6 4 A45
ehg : Ag,F1, 007, [[Fy - Ag, 0Ty, [IFg
— o
hy : OTg + Fg, O
A45 2 T 5
ehy : A7, Fp, O3, [IF] F A5, Oy, [IFg
ax/ind
N ho : Ag, Fq, [JF1 F A, F3 by : 86.F1,Fq, [IF1L F A5
ehy : Ag,Fp, [JF],F3 — F4 - Ag
ax/ind
. N hy : Ag,F1,F3,Fy, [JF] F Ag AL
eho : Ag,Fy, [JF1,F3 AFq F Ag
ax/ind
— hy : Ag,F1,F3, [JF] = Ap hp P Ag.F1oFes IF1 F A
ehy : Ag,Fy, [[F1,F3 VFy - Ag
ax/ind
A R hg : Ag,Fp,F3, [JF1, [[F3 F Ay
ehy : Ag,Fp, [JFy, [[F3 = Ay
ax/ind
. hy : Ap,F3,F3, [J[F3 - Ay
ohy : Ag,F3, [[F3 F Ay
17 N L

ohg 1 L, Ay, Fp, [JF] - Ag

ax/ind

—L

ax/ind



e Case rule [

eny i p3g, Ag, [[F Fp3, Ay T enz:Ag.Fieg [IF1E Agipy
e Case rule T,
miALln b A g Ag e Ay O
—_—_—mm L
ohy 1 T, Ay, [JF - Ag ohy i T.AgFpLFL F Ay ©
4.15 Status of L;: : Invertible
e Case rule —pg
hy : L, Fy, Ay FF5, Ag SR = trivial
ehy : L, Ay - Ag,Fy — Fy
e Case rule A
hp i L, Ay FFy, Az hp:Ll,Aq FF5,Ag AR —  trivial
ehy i L, Ay - Ag,Fy AFy
e Case rule Vg
hg 1 L, Aj - Fy,F5, A3 Vi N trivial
ehy i L, Ay - Ag,Fq VFy
e Caserule Lg
_r2ibMiRAs L g
ehg : L, A7 L, Ag
e Caserule Tg
_—m T P
g LA F T, Ag R — trivial
e Case rule K
hy : unbox(OTy) F Fy _ trivial
eny : 0Ty, L, A5 F Ag, [IFy
e Case rule A45
hy : Oy = Org, Fy Ads N trivial

eny : Oy, L, Ag + OI'z, Ay, [IF5
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e Case rule —,

hy: L,A5 FFy, Ay hy: L,F3, A5k Ay

— trivial
ohy : (L, A5),Fo — F3 - Ay
e Case rule Af,
hy : L,Fp,F3, A5 = Ay AL N trivial
ehy : (L, Ag),Fo AF3 - Ay
e Case rule vy,
hy: L,Fp, A5k Ay hy: L,F3, A5 Ay v N trivial
ehy : (L, A5),Fy VF3 k- Ay
e Case rule AT
hy : L,Fg, Ay, [[Fp F Ag . — trivial
eny : (L, Ay), [[Fg F A3
e Case rule 1,
m Lr — trivial
e Case rule I
ehy :py, L, Ay Fpay, Ag ! - trivial
e Case rule T,
mibAsbAr L e
ohy : T, L, Az Ay
4.16 Status of I: : Invertible
e Case rule — g
h3 : Fy, Aq,pg = F5, Ag, pg >R s trivial
eh3 : Aj,py + (Ag,p2),Fqg — F5
e Case rule Agr
hg 1 Aq,pg FFy, D2 h3 i Ap,p2 - F5, A6, p2 ivi
AR — trivial
eh3 : Aj,py - (Ag,p2),Fq AFp
e Case rule Vg
B3 : Aq,py F F4,F5, Ag, P VR N trivial

eh3 : Ay ,py - (Ag,p2),Fq VF5
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Case rule Lp

hg : A1,py - Ay, pp

Lg N trivial
ehg : Aq,py F L, Ay, po
Case rule Tp
ohg: A1pa F T.Dg. P2 — trivial
Case rule K
ho : unboz(dl3) F Fy = trivial

ehy : OI'g, Ag,pp F (A5,p1), [IFg

Case rule A45

ho : Org + Oy, F
2 3 4,F5 A45 N trivial

ehy : O3, Az, py + OTy, (Ag,p1), [IF5

Case rule —,

h3 : Ag,p1 F Fq,Ag,py h3 :F5,Ag,pp F Ag,pp

—L hd trivial
eh3 : (Ag,p1),F4 = F5 F Ag,py
Case rule A,
t8 i F4 5. 8671 T A2 A — trivial
eh3 : (Ag,p1),F4 AF5 F Ag,py
Case rule vV,
h3 : Fg4,Ag,p1 F Ag,p; h3 :F5,Ag,p] - Ag,py R i
eh3 : (Ag,p1),F4 VF5 F Ag,pp
Case rule AT
h3 i Fyq, A5, p1, [JFa B Agipy R ertvian
eh3 : (Ag5,p1), [JF4 F Ag,py
Case rule L,
L P
ohg - L, Ag,pr F Bopy T — trivial
Case rule
eho :p3, A5,py Fp3,Ay,P1 — trivial
b d trivial

ehj :p3,Ag - p3, Ay
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e Case rule T,

h3 : Ayg,p1 F Ag,py

TL — trivial
eh3 : T,Ay,p; F Ag,py
4.17 Status of T;: : Invertible
e Case rule —p
ho 1 T,Fy, Ap F Fy, A: ax/ind
2: DR8P Fs 83 . hp 1 Ay, F4 F A3, F5 “r
ehy : T, A1 F Ag,Fy — F5 ) ehy : Ay - A3, F4 — Fj
e Case rule Ap
———————— ax/ind ———— ax/ind
hg i T,Aqp FFy,A3 ho:T,Ap FF5,Ag . . hy AL - A3 F, / hy : Aq - Ag, Fg /
eho : T, Ay F Ag,Fy AF5 ) ehy : Ay F Ag,Fy AFp
e Case rule Vg
- ind
ho T ALbFy R Ay . e ALF Ag.rars T/
R = BBy
ehy : T, A; F Ag,Fq VF5 ehy 1 Ay - Ag,Fy VFg R
e Caserule Lp
— ax/ind
ho : T, A1 - Ag n N ho : Ay - Ag
T Al 1R e S E—
ehg : T,A; F L, Ag ohg AL F L, Ay I
e Case rule Tg
— Y — . TR — TR
oho : T,Ay F T,A3 ehy : Ay = T, Ag
e Case rule K
munbor(@Up) FFs by ¢ unbox(OCg) F Fy
eny : Ory, T, A5 + Ag, [JFy ohy : Ay, Ol F Ag, [JFy
e Case rule A45
—
ny : Org + OT3, F5 Ads N hy : Org = F5, Oy
A45
eny : 0Ty, T, Ag - O3, Ay, [IF5 ohy : Ag, 00y - Ay, Org, [JFs
e Case rule —,
- d — ind
hy @ T,Ap - Fg, Ay hy: T,F3, A5 Ay N N hy : Ag - Ay, Fg ax/n hy : A5, F3 - Ay a:/;n
ony : (T,A5),Fp — F3 - Ay ohy : Ag,Fy — F3 F Ay
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e Case rule Ap,

- ind
hy : T,Fp,F3, A5 - Ay N N hy : Ag,Fg,F3 F Ay 2/ in
L R e AN
ehy : (T,Ap5),Fp AF3 - Ay eh; : Ag,Fy AF3 - Ay L
e Case rule Vv,
. . ST - —————— ax/ind ———————— ax/ind
hy : T,Fg,A5 F Ay hy: T,F3,A5F Ay v N hy : Ag,Fo F Ay hy : Ag,F3 F Ay
L \2
ohy : (T,A5),Fy VF3 - Ay ohy : Ap,Fy VFg F Ay L
e Case rule AT
— ax/ind
by 0 T,Fp, Ay, [[Fg - Ag hy : Ay, Fo, [JFo F Ag
AT - _— AT
ohy : (T, Ay),[IFa - Ag ohy : Ay, [[F2 F Ag
e Case rule L,
iy N —— 1L

eny : L, T,A3F Ay oh; : L, A3k Ay

e Case rule [

ehy :py, T,Ay Fpy, Ag - ehy : Ay,py F A3, po
e Case rule T,
- o«
hy i Ag k- Ag hy : Ag F Ag
—_—— TL g - =z @2
ohy : T,Aqp - Ag ohy : A - Ag
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5 Identity-Expansion

—ZFO}_FO IH
—: [[Fo F [IFo
——— IH ———= IH
—:FgFFy —:F1FF
7IF0FF0,F1 7ZF1FFQ,F1 v
—:FoVFIFFFi L
T FoVF FFoVF ©°
——— IH ——— IH
7IF0FF0 7ZF1FF1
—ZFo,Fll_FQ —IFo,Fl}_Fl
AR
—ZFo,Fll_Fo/\Fl
— :FogANF1 FFogAF; L
—IF()'_FO 1 —:F1FFy I
—ZF()'_F(),F1 —ZFO7F1|_F1

—ZFQ,F0—>F1|_F1
72F0*>F1FF0*>F1

L TrT R

1Lk
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6 Cut-Elimination

6.1 Status of —p: 0K

e Case rule —pg

hy : F7,Ag - Fs, A10,F11 — F12 . hg : F11,Ag,F7 — Fg - F12, Ao N
R
oh; : Ag (A10,F11 — Flz),F7 — Fg ohg : Ag,F7 — Fg F Ay19,F11 — Fia
Cut
—:Ag F Aj1g,F11 — F12
—
inv-th/ax
hy : Ag,F11,F7 = A10,F12,Fs n .
4 ax
eh; : Ag,F11 F Ay, F12,F7 — Fg hg : Ag,F11,F7 — Fg = Ayo,F12
hCut
— A6, F11 = A1, Fi2 n
—:Ag F Ayo,F11 — Fi2
hy : Fg, Ag - F7,F10,A14,F12 — F13 n hiy : Fr7,F12,Ag = F13,A14,F9 — F1o n
ohy : Ag - ((A14,F12 — F13),F9 — F10),F7 ohy; : Ag,F7 = (A14,F12 — F13),F9 — F1o c
ut
—:Ag F (A14,F12 = F13),F9 = Fio
—
inv-th/ax
hy : Ag,Fi12,F9 = A14,F10,F13,F7
—R ax/W
ohy : Ag,Fi2 - Aq4,F13,F7,Fg — Fio hiy @ Ag,Fi12,F7 = Ay4,F13,F9 — Fio
hCut
— 1 Ag,F12 = A14,F13,F9 — Fig .
— 1 Ag = Aq4,F12 — F13,F9 — Fio
hp : F11, Ag - F7,F12, A1g hg : F7,F11,As F Fi2, Aqg
—R —R
ohy : Ag - (Ai1o,F11 — Fi12),F7 ohy : Ag,F7 = Aqg,F11 — Fi2
Cut
—:Ag F Ajp,F11 — Fi2
—
ax/w
. hg : Ag,F11,F7 = Aqg,Fi2
ax,
hy : Ag,F11 F Aqg,F12,F7 ohy : Ag,F11,F7 = Ay, Fi2 hCut
A

— :Ag,F11 F Aqo,Fi2
—:Ag F Aqg,F11 — F12

e Case rule Ap

hi : F7,Ag - Fg, A1g,F11 AF12 _,, Bo:Ae6,Fr = FsFFui, A9 ho i Ag,Fr = Fs - Fiz, Ao

R R
eh; : Ag (A10,F11 /\F12)7F7 — Fg ohg : Ag,F7 — Fg = Aq0,F11 AF12
Cut
—:Ag F A1o,F11 AF12
—
inv-th/ax inv-th/ax
hy : Ag,F7 = Ago,F11,Fs . - hy : Ag,F7 = Aqo,F12,Fg n y
ax ax
oh; : Ag - Ayg,F11,F7 — Fs hg : Ag,F7 — Fg = Ao, F11 oh; : Ag - Ayg,F12,F7 — Fg hg : Ag,F7 — Fg = Aqp,Fi2
hCut
—:Ag F Aqo,F11 —: Ag - Ao, Fi2
R
— A A10,F11 AF12
hy : Fg, Ag - F7,F10, A14,F12 AF13 . hiy @ F7, Ag - Fi12,A14,F9g — F10 hi1 : F7, Ag - Fi13,A14,F9g — F1o
eh, : Ag ((A14,F12 /\F]g),Fg — Flo),F7 ehi; : Ag,F7 (A14,F12 /\F13),F9 — Fi0 c
ut
—:Ag F (A14,F12 AF13),F9 — Fio
—
inv-th/ax inv-th/ax
- hiy @ Ag,Fr7,Fg F A14,F10,F12 hi1 : Ag,F7,Fg F A14,F10,F13
ax,
hy : Ag,Fg - A14,F10,F7,F12 AF13 ohj; : Ag,F7,Fg - A14,F10,F12 AF13

hCut
—:Ag,Fg = A14,F10,F12 AF13

—R
—:AgF A14,F9 — F19,F12 AF13

e Case rule Vg
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ho : Ag,F7 — Fg F F11,F12,A1p
VR

h; : F7,Ag - Fs, A19,F11 V F12
oh; : Ag (A10,F11 \/F12)7F7 — Fg ehg : Ag,F7 — Fgs - Aj0,F11 VFi2
Cut
—:Ag F Ayg,F11 VFi2
—
inv-th/ax
h; : Ag,F7 = Ay0,F11,F12,Fs on .
X,
oh; : Ag - Ayo,F11,F12,F7 — Fg hg : Ag,F7 — Fg - A1g,F11,F12
hCut
—: Ag - A1, F11,F12

R

—:Ag F Aig,F11 VF12
ho : Fg, Ag - F7,F10, A14,F12 VF13 . hi1 : F7, Ag = F12,F13, A14,F9 — Fig v
R
ohi; : Ag,F7 F (A14,F12 VF13),F9 — Fio c
ut

ohs : Ag ((A14,F12 VF13),F9 — F10)7F7
—: Ag F (A14,F12 VF13),Fg — Fio
—
inv-th/ax
hi1 @ Ag,F7,Fg = Aq4,F10,F12,F13 v
R

ohy; : Ag,F7,Fg = A1y,F10,F12 V Fi3 hCut
u

ho : Ag,Fg = A14,F10,F7,F12 VF13
— : Ag,Fg = Ay14,F10,F12 VF13
—R

—:Ag bk A14,F9 — F10,F12 VF13

e Caserule Lp

hg : Ag,F7 = Fg - Ao

hy : F7,A¢ FFg, L, Aqg
ohy : Ag - (L, Agg),F7 = Fs *ho i g Fr > Fs LA
— AG [ L,Aw o
—
oh; : Ag - L, A9,F7 — Fg =/ ho : Ag,Fr = Fs I L, Ao zz/‘:
u

" AGk L A
hp : Fg, Ag - F7,F10, L, A1z . hip : F7, Ag = Aq2,Fg — Fig
ehy : Ag ((L, Alg),Fg — F10)7F7 ehj; : Ag,F7 (L,A12)7Fg — F10

—:Agk (L,A12),F9 — Fio
—
ax/W ax/W
hi1 @ Ag,F7 = L, A12,Fg — Fig
hCut

Cut

ehs : Ag - L, Aq2,F7,Fg — Fio
—:Ag k- L1,Ay2,Fg = Fio

e Caserule Tp

Tr

h; : F7,Ag - Fs, T,A1p
ehg : Ag,F7 = Fs = T,Aq0
Cut

oh; : Ag - (T,A10),F7 — Fg

—:Ag FT,Aq9
—
T AcFT.An R
hy : Fg,Ag FF7,Fi0, T,Aqs n
ehs : Ag - ((T,A12),F9g — Fi9),F7 ehiq : Ag,F7 - (T,A12),Fg — Fig Cut
—:Ag F (T,A12)7F9 — Fi0

—
—:Ag F T,A12,F9g — Fio

e Case rule K

hy : Fg, Oy, A12 F F7, Aqg, [JF11 hg : unbox(Oly) - F11
R
ohg : (DFg,Alg),FG — F7 F Aqo, []Fll

ohy : (g, Ay F (Aqo, [JF11),F6 — Fr
— : 0, A2 F Aqg, [JF11
—

Cut

ax/W

— tunbox(Oly) - Fi1
— A2, 0T = Ay, [JF11
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ho : Fg,Ol14, Ay E]F7,Fg7 Aqg, []F12 hip: unboz(l:lFM), unboz(DFﬁ F Fio
R
ohy : (14, Aq1 F ((Aus, [[F12),Fs — Fo), OF7 ohyo : (T4, A11),0F7 - (Ass, [JF12),Fs — Fg .
u
— :0C14, A11 F (A1s, [[F12),Fs — Fo
—

/i
hio : unbox(OF7), unbox(l14) - Fia ax

ax/W
ha : Ay, Fs, 014 F OF7, Ays, Fo, [[F12 ohio : [JF7, Ay, Fg, 14 = Agg, Fo, [|F12

— 1 Aq1,Fg, 014 F Ags, Fo, [JF12 newt
—:Aqq, 004 F Aqg, [JF12,Fs — Fg
ho : Fg, Oy, A1g - Fr,Fg, A13, [[F12 n hig : unbox(Ol'11) F Fio
oho : [(I'y1, Ays F ((Ars, [JF12),Fs — Fg),Fr7 ~ ehyg : (0011, A14),F7 - (A1s, [JF12),Fs — Fg
. OC11, Ava - (Ars, [Fi2), Fs — Fo e
—
— tunbox(Ol1) F Fio ax/i
—: Aq4,0011 F Ayg, [JF12,Fg — Fg
e Case rule A45
hy : Fe, 009, A1z = Fr, 010, Ax1, [[F12 N hg : Olg - OTy0, F12 45
ohy : OTo, Ars - (010, Ary, [Fi2), Fo — Fr ohs : (OTo, Ara), Fo — Fr - OT10, Ay, [F1z
— 0Ty, Ay F 010, Arg, [[F12 o
—
—: 009 F Fi2, 000 ax/i
—Ara, Ol F Ay, O, [Fa %
ho : Fs, 015, Ay - OF7, Fo, OT12, A, [F1s hio : OF15, OF; F OCy2, Fig
ohy : (M5, Ayg B ((OT12, Arg, [JF13), Fs — Fg), OF7 " ohio : (05, Aq1), OF7 F (O012, Ayg, [JF13),Fs — Fo A5
—:0C5, A1 F (0712, A1y, [JF13),Fs — Fo ur
—
hig : OF7, 005 F Fi3, 0012 ax/i
ax/W A45
ho : Ay, Fg, 015 F OF7, A4, Fo, O, [[F13 ehi : F7, A1, Fg, 015 F Aqs,Fo, OO0, [[F13
— 1 Aq1,Fg, 005 F Ayg, Fo, O, [JF13
— :Aq1, 005 F Aqg, 009, [JF13,Fs — Fg
hy : Fg, 011, Ays F F7,Fg, 012, A1y, [[Fi3 o hio : Oy F OC2,Fi3 A5
ohy : (11, Ays + (A2, Arg, [[F13),Fs — Fo), Fr ohio : (OT11,Ars),Fr F (OC12, Ay, [[F13),Fs — Fg cut
— 011, Ars B (0712, Avg, [JF13),Fs — Fo
—

W
00 F Foe. Ol 2

—:Ay5, 0011 F Ay, 009, [JF13,Fs — Fo

A45

e Case rule —,

h; : Fe, A12,Fg — Fio - F7, Aqg 5 hg : A12,F6 — F7 = Fg,A11  hg :Fig,A12,F¢ = F7 F Ay
R

oh; : Ay15,Fg — Fig - Ay1,Fg — Fr ) ohg : (A12,Fg — F10),F¢ — F7 - Aqq
Cut
—:Aj12,F9g = Fio F Aqg
—
inv-th/ax inv-th/ax
hy : A12,Fg = Aq1,F7,Fg . T hy : A12,F10,Fe - A1, F7 o
ax
oh; : Ajz - Ayq,Fg,Fg — Fr hs : A12,F¢ — F7 = A11,Fg hCut oh; : Aj2,Fi9 - A1, Fe — Fr hs : A12,F10,F6 = F7 = Aqg
u
— Az - Aqg,Fg —:Aj12,Fi0 - A1g N
— :Ap2,Fg = F1o - Agg
hy : Fg, A7 - Fo, Agp hg : A7 FFg, A9 he : Fg, A7 - Ayg
—R —L
oh; : Ay - Aqg,Fg — Fy ohg : A7,Fg — Fg = Aqg
Cut
— A7 F Ao u
-
—_———— ax/N ————————— ax/V
y —:A7,Fg = Ay, Fy ax/ —:A7,Fs,Fg = Aqg ax/
ax/W sCut
—: A7 F Aqp,Fsg —: A7, Fg - Aqp Cut
sCu
—: A7 F Aqo
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hio : Ay FFi2,A7,Fg = Fg hjyo :Fi13,A11 - A7,Fg = Fo
ohjo : Ay1,F12 = Fiz3 - A7, Fg — Fg

hy : Fg, A1 F Fi2 — Fi3,Fg, A7
ohs : Ay; F (A7,Fg — Fg),F12 — Fi3

Cut
—:A11 F A7, Fg — Fg
—
inv-th/ax inv-th/ax
. hio : A11,Fg = A7, F12,Fg hio : A11,F13,Fs = A7, Fg
ax
hy : Ayy,Fg = A7, Fg,F12 — Fi3 ohjo : Ay1,Fg,F12 — Fi3 = A7, Fg hCut
u
—:Aq1,Fg F A7 F
11,Fs nF

—:A11 F A7, Fg — Fg

hiy : F7, A1 b F12,As,Fg — F10  hi1 : F7,F13, A1a = Ag,Fg — Fio

ha : Fg, A14,F12 — F13 = F7,F10, As . .
ohy : Ay, F12 — Fi3 F (Ag,Fg — F10),F7 oh;; : (A14,F12 — F13),F7 = Ag,Fg — Fio c
ut
—:A14,F12 = F13 = Ag,F9 — Fio
—
inv-th/ax inv-th/ax
. hi1 @ A14,F7,F9 = Ag,F10,F12 hi1 @ A14,F13,F7,F9 = Ag,Fig NS
ax
hy : A14,F9,F12 — F13 = Ag,F10,F7 ohy; : Ayy,Fr7,Fg,F12 — F13 = Ag,Fio
hCut
— :Ay4,F9,F12 — F13 = Ag,Fio n
— 1 Ay4,F12 = Fi3 = Ag,Fg — Fio
e Case rule Af,
hy : Fe, A12,Fg AF10 - F7, A1 N hg : Fg,F10,A12,Fg — F7 = Ay A
R L
oh; : A2, Fg AF19o F A11,F6 — Fr ohg : (Alg,Fg /\FIO)»Fﬁ — Fr F A
Cut
—:A12,F9g AFi0 - A
—
inv-th/ax
hi : A12,F10,F6,Fg F A1, Fr . .
ax
oh; : Aj3,Fi0,Fg - A11,Fg — Fr hs : A12,F10,F9,F6 — F7 = A1y
hCut
—:Aq12,F10,Fg - Aqg A
L
—:Aj12,Fg AF10 - Ay
ho : Fs, A1 - Fi2 AF13,Fg, A7 hio : F12,F13,A11 - A7,Fg — Fg
—R AL
ohy : Ay - (A7,Fg — Fg),F12 AF13 ohig : A11,F12 AF13 = A7, Fg — Fg
Cut
—: A1 F A7,Fg — Fg
—
inv-th/ax

hio : A11,F12,F13,Fs = A7, Fg

ax/W
hy : Aq1,Fs = A7,F9,F12 AF13 ehio : A11,Fs,F12 AF13 - A7, Fg
—:Aq1,Fg = A7, Fg
AN A7,Fg — Fg

hCut

hp : Fg, A14,F12 AF13 F F7,F10,Ag . hiy : F7,F12,F13,A14 - Ag,F9 — F1g A
L
ohy : Ajy,Fi2 AF13 F (Ag,Fg — F10),F7 ohy; : (A14,F12 AF13),F7 F Ag,Fg — Fig
Cut
— :A14,F12 AF13 = Ag,Fg — Fig
—
inv-th/ax

hi1 : Aig,F12,F13,F7,Fg F Ag,Fig

ho : A14,Fg,F12 AF13 F Ag,Fig,F7 ax/i ohi; : Aq4,F7,Fg,F12 AF13 = Ag,Fio
— 1 A14,F9,F12 AF13 - Ag,Fig

— :Aq4,F12 AF13 F Ag,Fg — F1o

Cut

—R

e Case rule Vv,

hi : Fg, A12,Fg VFig - F7, A1y N hg : Fg, A12,Fg — F7 = A1;  hg : Fig,A12,F6 — F7 - A
R

ohg : (A12,F9 VFi0),F6 = F7 F A1y

eh; : Ay2,Fg VFi0 - Ay1,F — Fr Cut
A
—: A12,F9 V FioF Aq1
—
inv-th/ax inv-th/ax
hy : Ay2,F6,Fo - Aqq,Fr n . hy : Aiz,F10,F6 F A1, Fr
ax
oh; : Ay, Fg - Ayy,Fg — Fr hg : A12,F9,Fg — F7 = Ay oh; : Ay, Fio - Ay1,Fg — Fr hg : A12,F10,F6 = F7 F Aqy
hCut
—:A12,Fio - A

— A2, Fg F Aqy v
L

—:Aq2,F9 VFio - Ay
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hig : F12,A11 F A7, Fg = Fg hig : Fi13,A11 - A7,Fg — Fg

hy : Fg, Ay1 = F12 V Fi3,Fg, A7
L
ohs : A1 (A7,Fs — F9)7F12 V Fi3 ohip: Ay1,F15 VFi3 - Ay, Fg — Fg
Cut
—:A11 F A7, Fg — Fg
—
inv-th/ax inv-th/ax
. hio : Ay1,F12,Fs = A7, Fg hio : A11,F13,Fs = A7, Fg
ax
hy : Ayy,Fg = A7,Fg,F12 VFi3 ohjo : Ay1,Fg,Fi2 VFi3 - A7, Fg hCut
u

—:Aq1,Fg = A7, Fg
—: A1 F A7, Fg — Fg

ho : Fg, A14,F12 VF13 F F7,F10, Asg n hi1 : F7,F12,A1a - Ag,Fg — F10  hi1 : F7,F13, A1a F Ag,Fg — Fio v
L
ehy : Ayg,F12 VFi3 - (Ag,F9 — Fio),Fr ohy; : (A14,F12 VF13),F7 = Ag,Fg — Fio
Cut
— : A14,F12 VF13 F Ag,Fg — F1o
_
inv-th/ax

inv-th/ax
hiy @ A14,F12,F7,F9 = Ag,Fig hip @ A14,F13,F7,F9 = Ag,Fig

ax/W
ohj; : A1y,F7,F9,F12 VFi3 = Ag,Fig

hy : A14,F9,F12 VF13 - Ag,Fi0,F7 hCut
u
— :A14,Fg,F12 VF13 - Ag,Fig

— :A14,F12 VF13 - Ag,Fg — Fig

—R

o Case rule AT

hy : Fe, A11, [[Fo F Fr7, Ao n hg : Fo, A11, [[F9,F6 — F7 F Aig
oh; : Ayq, []Fg F Ayo,Fe — Fr ohg : (Aqq, []Fg),FG — Fr F Aqp

Cut
— A1, [[Fo F Agp
—
ax/W ax/W
oh; : Aq1,Fo, [[Fg = Ayg,Fg — Fr hg : Aq1,Fg, [|[Fo,F6 — F7 = Aqg e
ut
— :Aq1,Fo, [[Fo - Aqp
— A1, [JFo F Agp
ha : Fg, A11 F [[F12,Fg, A7 5 hio : F12, A11, [JF12 - A7,Fg — Fg
ohy : Ay F (A7,Fg — Fo), [[F12 ohig : Ay, [[Fi2 F A7,Fs — Fo
Cut
—: A1 F A7,Fg — Fg
—
inv-th/ax
p hig : A11,F12,Fs, [[F12 - A7, Fg
ax
ha : A1, Fs F Az, Fo, [[Fi2 ohio : Ay, Fg, [[F12 - A7, Fg Cut
u’

—: Aq1,Fg = A7, Fg
—: A1 A7, Fg — Fg

—R

hiy : F7,F12,Ass, [JF12 F Ag,Fg — Fio

hy : Fg, Ays, [|[F12 F F7,F10, As
ohy; : (Aiz, [[F12),F7 = Ag,Fg — Fio

ohy : Ayg, [[Fi2 - (Ag,Fg — Fi10),Fr

—: Ays, [[F12 - Ag,Fo — Fio

—
ax/W

AT
Cut

ax/W
hCut

ohy : Ay3,Fia, [|[F12 F Ag,F7,Fg — Fig hi1 : Ays, Fi2,Fr, [JF12 F Ag,Fg — Fio

— A1z, F12, [[F12 - Ag,Fg — Fio

AT
—: Aug, [J[F12 - Ag,Fo — Fio
e Case rule L,
hi :Fg, L, Agg F Fr, A
1:Fe whFr Ao 1,
ehy : L, Ayg - Ag,Fg — Fr ohg : (L,Alo),FG — F7 F Ag
t
7ZJ_,A10|—A9 Cu
—
e l
1, A Ay O F
ho : Fg, A1 - L,Fg, A
2 : Fg, A11 9, A7 S 1,
ehy : Ay; + (A7,Fg — Fg), L ehip : Ay, L H A7, Fg — Fg
Cut
— A1 F A7, Fg — Fo "
—
W 1
hy : Ayp,Fs L, A7, Fg ax/ ohig: L, Ay, Fg - Aq,Fg  ©
hCut

—:A11,Fg F A7, Fy
—: A1 F A7,Fg — Fg
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hp : Fg, L, Ayz - F7,F10,As
—R LL
ohy : L, Ay (Ag,Fg — F10)7F7 ehqq : (L,Alz),F7 F Ag,Fg — Fio cut
—:1l,A12F Ag,Fg — Fio "
—
—:1,A12F Ag,Fg — Fio
e Case rule
hi : Fe, A11,pg - F7, A10, Py .
R
oh; : Ajy,pg F (A1o,pg),Fs — Fr ohg : (A11,p4),F6 = F7 - A1o,pgy c
ut

— 1 A11,p9 F Ato, Py
—

— 1 Ay1,pg F Ato, Py

ha : F7,A10 Fpyyg,Fs, A12,pqy N
R
ohy : Ajg - ((A12,p41),F7 — Fg),py, ohg : Ayg,pyy F (A12,p4,),F7 — Fg
—:A1o - (A12,py1),F7 = Fg
—

Cut

ax/W
hy : A10,F7 F A12,F8,p1,P13 ohg : Ay, F7,py; F A12,Fs, Py

—:A10,F7 F Aq2,Fs,pqg
—: A0 Ay2,py,,F7 — Fs

hCut

—R

hp : Fg, A13,pyy = F7,F9, A12,py,
R
ohy : Ays,py; F ((A12,p1;),Fs — Fo),Fr ohio : (A13,p1;),F7 F (A12,py1),Fs — Fo

Cut
—:Ai3,py1 F (A12,p17),Fs = Fo
—
—:A13,p; F A12,py1,Fs = Fo
e Case rule T,
hi :Fg, T,A10 F Fr,Ag hg : A19,F6 — F7 F Ag
—R Tr
oh; : T,A10F Ag,Fg — Fr ohg : (T,A19),F6 = F7 F Ag
Cut
— . T,A10F A "
—
ax/W ax/W
oh; : T,Ai9F Ag,Fg — F7 hg : T,A10,F6 = Fr F Ag
hCut
— T, A0 F A v
hp : Fg,Aq1 = T,Fg, A7 Sn hio : A1 F A7, Fg — Fg T
3 L
ohs : Ayq F (A7, Fg — Fg), T ehip: Ay, T H A7, Fg — Fg c
t
—: Ay A7, Fg — Fg v
—
W
—:A11 F A7, Fg — Fg ax/
hy : Fg, T,Aya - F7,F10, A8 o hi1 : F7, A1z = Ag,Fg — Fio
ohs : T, A0 (Ag,Fg — F10),F7 ehqq : (T,A12)7F7 F Ag,Fg9 — Fio c
ut
—:T,A12F Ag,Fg — Fio
—
ax/W ax/W
ehy : T, Az - Ag,F7,F9g — Fio hip @ T,Aq2,F7 = Ag,Fg — Fio hCut
u
—:T,A12 F Ag,Fg — Fio
6.2 Status of Ap: OK
e Case rule —pg
hy : Ag - F7,A10,F11 — F12 hi : Ag F Fg, A1, F11 — Fi2 hg : F11,A6,F7 AFs FF12,A1p
AR
oh; : Ag - (A1g,F11 — F12),F7 AFg ehy : Ag,F7 AFg = Aqo,F11 — Fi2
Cut
—:Ag F Ayo,F11 — F12
—
inv-th/ax inv-th/ax
hy @ Ag,F11 F Ao, F12,F7 hi @ Ag,F11 - Ao, F12,Fg A .
R ax
oh; : Ag,F11 - Ao, F12,F7 AFg hg : Ag,F11,F7 AFs = Aqg,F12 hCut
A

—:Ag,F11 F Aqo, Fi2
—:Ag F A10,F11 — Fi12
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hy : Ag - F7,Fg, A14,F12 — F13 ha : Ag - F7,F10,A14,F12 — Fi3 hiy : F7,F12, Ag - Fi13, A14,F9 AF10

AR —R
ehs : Ag ((A14,F12 — Flg),Fg A Flo),F7 ehy; : Ag,F7 (A14,F12 — F13),Fg A Fio c
ut
— : Ag = (A14,F12 — F13),F9 AF1o
—
inv-th/ax inv-th/ax
h : Ag,Fi12 = A14,F13,F7,Fo ho : Ag,Fi12 = A14,F10,F13,F7 A .
R ax

ohy : Ag,Fi2 - A14,F13,F7,F9 AF1g hi1 : Ag,Fi12,F7 F A14,F13,F9 AF1o hCut
u

— 1 Ag,F12 = A14,F13,F9 AF1g
—:AgF Ay4,F12 — F13,F9 AF1o

—R

e Case rule Ap

hy : Ag = F7,A10,F11 AF12  hi1: Ag - Fs, A10,F11 AF12 A, Do Ag,F7 ANFg FF11,A10 hg : Ag,F7 AFg - Fia,Aqg
R

R
oh; : Ag (Alanll /\F12)7F7 N Fg ohg : Ag,F7 ANFg = A19,F11 AF12
Cut
—:Ag F A10,F11 AF12
—
inv-th/ax inv-th/ax
. — : Ag,F7,Fg - Ao, F11 — : Ag,F7,Fs F Ao, F12
ax
—: Ag,F7 = A1g,Fg,F11 AF12 —: Ag,F7,Fg = Ajo,F11 AF12
ax/W sCut
—:Ag F A10,F7,F11 AF12 — : Ag,F7 = A1g,F11 AF12 Cut
sCu

—:Ag F A1o,F11 AF12

hy : Ag - F7,Fg, A14,F12 AF13  ha : Ag - F7,Fi0,A14,F12 AF13 PO TS F7,Ag - F12, A14,Fg A Fy
R

ohs : Ag ((A14,F12 /\F13),F9 A Flo),F7 . ehi; : Ag,F7 (A
— :Ag F (A14,F12 AF13),F9 AF1o
—
hy 1 Ag = Ay4,Fi2,F7,Fy inv-th/ax hy : Ag b A14,F10,F12,F7 inv-th/ax hy : Ag - Aq4,F13,F7,F9 v
ohy : Ag = Ay, F12,F7,Fg AF1g = hip : Ag,F7 = Aq4,F12,F9 AF10 :121/1“: ohy : Ag = Ay

—:Ag - Aq14,F12,F9g AF10

—:Ag F A14,F12 AF13,F9 AF1o

hy : Ag - F7,F11,A10 hz: Ag FF7,F12,A10 A hg : F7, Ag FF11,A10 hg : F7,Ag - Fi2,A1p

R R
ohy : Ag - (Ayo,F11 AF12),F7 ehg : Ag,F7 = Aqg,F11 AF12 cut
u
—:AgF Ajp,F11 AF12
—
ax/W ax/W
o hg : Ag,F7 = Aqo,F11 4 e hg : Ag,F7 = Ay, Fi2
ax, ax,
hy : Ag = Aqg,F11,F7 ohy : Ag,F7 - Aqg,F11 hCut hy : Ag = Aqg,Fi2,F7 ohg : Ag,F7 - Aqp,Fi2 hCut
u u
—: Ag F Ajg,F11 —:AgF Ajp,Fi2
R
—:Ag F Ajg,F11 AF12
e Case rule Vg
h; : Ag - F7,A10,F11 VF12 hy : Ag F Fg, A1g,F11 VF12 A ho : Ag,F7 AFg - F11,F12,A10 v
R R
oh; : Ag (A107F11 \/F12),F7 N Fg ohg : Ag,F7 ANFg - A10,F11 VF12
Cut
— 1 Ag F Aqo,F11 VF12
—
inv-th/ax inv-th/ax
hy 1 Ag = Aqo,F11,F12,F7 hy : Ag = A10,F11,F12,Fs A .
R ax
oh; : Ag = Aqo,F11,F12,F7 AFg hg : Ag,F7 AFs = Aqo,F11,F12
hCut
—:Ag F A1o,F11,F12
—:Ag F A1g,F11 VFi2
hy : Ag - F7,Fg, A14,F12 VF13 hz : Ag b F7,F10,A14,F12 VFi3 A hii : F7, Ag - F12,F13,A14,F9 AF1o
R
ohy : Ag - ((A14,F12 V F13),F9 AF10),F7 ohy; : Ag,F7 = (A14,F12 V F13),F9 AF10 cut
A
—: Ag = (A14,F12 VF13),F9 AF1p
—
inv-th/ax inv-th/ax
hy : Ag = Aq4,F12,F13,F7,F9 hy : Ag = Aiy4,F10,F12,F13,F7 T
R ax
ohy : Ag = Ayy4,F12,F13,F7,F9 AF1g hiy : Ag,F7 = Ay4,F12,F13,F9 AF10 Cut
u

— : Ag - A14,F12,F13,F9 AF1g
— :Ag - Ay4,F9 AF10,F12 VF13

R

e Caserule Lg
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hi:Ag HFF7, L, A1p hy:AgkHFs,L,Aqp A hg:A67F7/\F8'—A10

ehy : Ag - (L, Ayg),Fr AFg B by :Ag,FrAFs - L A — 7
T Aok LA Cut
—
ohy Aol L Ao Fr AFs Y h AeFr AFaE LAy
T Aok LA hout
hy : Ag FF7,Fg, L, A12 hy:AgF F7,Fi0,Ll,A12 AR hi1 : F7,Ag F Aq3,F9g AFq1p n
ehs : Ag ((J_,Alg),Fg /\Flg),F7 " ehj; : Ag,Fr (J_,Alg),Fg A Fio Cut
—:Ag bk (L,Aq2),Fg AF1o
—
ohy  As b L Ara.Fr P AFre Y byt AsiFr b L Are.Fo A W
—:Agtk L, Aq5,F9g AFqip nowr
e Caserule Tg
h1 : Ag FF7, T,A10 hy:AgkFs, T,A10 An -
oh; : Ag - (T,A10),F7 AFg ohy : Ag,F7 AFg = T,Aq0
T AGF T, A Cut
—
T AcF T, AL R
ho : Ag FF7,Fg, T,A12 hy: Ag FF7,Fi0, T,A12 AR
ehs : Ag ((T,Alg),Fg /\F10)7F7 " ehiyq : Ag,F7 (T,Alg),Fg A Fio cut
—:Ag+ (T,A12),Fg AF1o
—
—:Agk T,Aq2,Fg AFpg Tr
e Case rule K
hy : OCg, Ay2 F Fg, A1o, [JF11 hy : Olg, Ay2 F Fz, Aqg, [JF11 An hg : unbox(Olg) F Fi1
eh; : [I'g, A1o - (A1, [|F11),F6 AF7 ehg : (g, A12),Fg AF7 F Aqo, [[F11 cut
—:0ryg, A1z - Ayo, [F11
—
— tunbozx(Olg) F Fi1 ax/l
—: Aq2, 009 F Aqo, [JF11
hy : OT4, Aq1 F OF7,Fg, Ay3, [J[Fi2  ho : Oi4, Aqg H OF7,Fg, Aqs, [JF12 An hig : unboz (0T 14), unbox(JF7) - F1a
ohy : [lM4, A - ((Ans, [[F12),Fs A Fg), LF7 ohig : (14, A11),0F7 - (Aus, [[F12),Fs AF
— : 014, Aqx F (Ass, [JF12),Fg AFg
—
hig : unbox(OF7), unbox(l14) F F1s ax/u hig : unbox (F
ha  Aay, OTua - OF7, Ars,Fa [z 27" ehyo s OF7, Ay, OT1a I Avs, Fs, [Fia ha : Ais,Ol1a F OF7, Arg, Foo [Fiz " ehio : OF7, Ar
— A, 004 F Ays, Fg, [[F12 hout — Ay, 004 - Ay, Fy, [[Fi2
—:Aq1,00 14 F Aqg, [JF12,Fs A Fg
ho : OT11, A1a b F7,Fs, Aqs, [JF1i2 he : OT11, Ayg b F7,Fg, Aqg, [JF12 hig : unbox(Ol11) F Fia
ehy : Oy, Arg - ((Ars, [F12), Fs A Fo), Fr B ehio : (OT11, A1a), Fr F (A1g, [[F12), Fs A Fo
. OC11, Aua F (Ars, [Fi2), Fs A Fo ue
—
— tunbozx(Ol1) F Fia ax/¥
— : Aq14,00 11 F Aqs, [JF12,Fs A Fg
o Case rule A45
hy : 0T, A3 F Fg, 010, Aq1, [JF12 by : OTg, Az = Fr7, 00, Av1, [JF12 An hg : O + OT10,F12 45
eh; : g, Az = (OT10, A1, [JF12),F6 A Fr "~ ehg : (g, A13),Fg AF7 - OT'0, A11, [JF12 cut

—:0ry, A1z F 00, A1, [JF12
—

s S
Ol - Fia, 0T 2/

— A3, 009 = Ay, 000, [|F12

A45
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hy : OTy5, Ay - OF7, Fg, Ol12, Aug, [JF1z he : 015, Agy - OF7,Fg, 012, Aig, [[Fi3 hio : O0y5, OF7 F
R
ohy : [l'y5, Ayy F ((OT12, Avg, [[F13), Fs A Fo), OF7 ohyo : (05, Ary), 0F7 = (O
—:0OCys, Arn F (0712, Awg, [JF13),Fs A Fg
—

ax/W
. hyo : OF7, 0015 F Fi3, 0012 A5
ax, 1) ax
hy : Ayy, 0015 F OF7, Ayg, Fg, OT12, [|F13 ohyo : JF7, Ayy, 15 = Agg, Fg, 012, [[F13 ne hy : Ay, 005 = OF7, Ay, Fg, 02, [[F13
ut
—: A, 005 F Ay, Fg, 002, [JF13 — A, 005 F
— A1, 0015 = Ayy, 002, [|F13,Fs A Fg
hy : O3, Ays B Fr,Fg, O012, Agg, [[F1z hp : OT11, Ays - Fr,Fo, OT12, Avy, [|F1s hio : Oy F 002, Fis .
R
ohy : (M1, Ays F ((OT12, Aug, [[F13),Fs AFg), Fr ohio : (U1, A1), Fr = (HT12, Ay, [JF13),Fs A Fg e
ut
—: 011, Ays F (0712, Avg, [JF13),Fg A Fg
—
ax/W
—:dry F F13,|:|F12
A45
— A5, 0011 F Ay, 009, [JF13,Fs AFg
e Case rule —,
hy : Aya,F9 — F1o - Fg, A1 hy : Ay, Fg — Fio FFr, Aqy A hg : A12,F6 AF7 - Fg,A11 hg :Fi0,A12,Fg AF7 = Ay .
R
oh; : Ay5,Fg = Fio - Ay1,Fg AF7 ohg : (Alg,Fg — F10)7F6 ANF7 = A1
Cut
—:Ay2,Fg = Fio F Aqg
—
inv-th/ax inv-th/
. — :Aq2,Fg,F7 = A1, Fg — :A12,F10,F6,F7 F A1y NS
ax,
— :Ay2,F6,Fg — Fio - A1, Fr —:Aj12,Fs,F7,Fg — Fio F Aqg
ax/W sCut
— :Ay2,F9g = F10 - A11,Fg — :Aj2,F6,F9 — Fi19 - Ay Cut
sCu
—:Aqy2,Fg = Fio F Aqg
hy : A1y b Fi2 — F13,Fs, A7 hz : Ayq = Fiz2 — Fi3,F9, A7 A hio : Ay1 - Fi2,A7,Fs AFg hio:Fi3,A11 F A7,Fg AFo
R L
ohy : Ayy - (A7,Fg AFg),F12 — Fi3 ohio: Ay1,Fi2 — Fi3 - A7, Fg A Fg
Cut
— All = A7,F8 /\FQ
—
inv-th/ax inv-th/ax
—:Aq1,F12 - A7,F13,Fg —:Aq1,F12 - A7,F13,F9 I
ax
—:Aq1,F12 = A7,F13,Fs AFg — :Aq1,F12,F13 - A7,Fg A Fo
ax/W sCut
— A1 F A7, F12,Fg AFo —:Aq1,Fi2 - A7,Fg AFy
sCut

—: Ay A7, Fg AFg

hy : A14,F12 = F13 = F7,F9, Ag  ha : Aqq,F12 = F13 = F7,F10, Asg A hi1 : F7, Aq1q - F12, Ag,Fg A

R
ohy : Ay, F12 — Fi3 F (Ag,Fg AF10),F7 ohy; : (A4, Fi2
— :Aj14,F12 = F13 = Ag,Fg AF1o
—
inv-th/ax inv-th/ax
. hiy @ Ayg,F7 = Ag,F12,Fg hiy @ A14,F13,F7 = Ag,Fo
ax
hy : Ayg,F12 — F13 - Ag,F7,Fg ohy; : Ayy,F7,F12 — Fi3 = Ag,Fo hCut hy : Aygq,F12 — F13 = Ag,Fio
1%

— :A4,F12 = Fi3 - Ag, Fg

— :Aq14,F12 = F13 = Ag,Fg AFyo

e Case rule Af,

hy : A12,F9 AF10 FFs,A11 hy: Aj1a,Fg AFio FFr, Ay A hg : Fg,F10,A12,F6 AF7 F Aqg
R L
oh; : A12,Fg AF1o F A11,F6 AFr ehg : (A12,F9 /\Flg),Fg ANFr + A1
Cut
—:A12,Fg AF10 F Aq1
—
inv-th/ax inv-th/ax
hy : A12,F10,F9 - A11,Fe hy : A12,F10,F9 = A1, F7 .
ax

oh; : Ay2,Fi0,F9 - A11,Fg AF7 hs : A12,F10,F9,F6 AF7 - Aqg hCut
u

— :Aq12,F10,F9 - Aqg

AL
— : Ay9,Fg AF10 F Aqq
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hy : A7 FFs,A19g hy: Az FFg,Aqp

he : Fs,Fg, A7 F Ajg

R AL
oh1 : A7 F Aqg, Fs A Fo ohg : A7,Fs AFg F Arg
Cut
- A7 + AIO
—
_——— ax/W ——————————————— ax/W
. —:A7,Fg = A1, Fg — :A7,Fg,Fg = Aqg Cut
ax sCu
—: A7 F Aqp,Fs —:A7,Fg F Agg

71A7|*A10

hy : Ayy b Fi2 AF13,Fs, Az

sCut

hy : Ayy FFia AF13,Fg, Ar

hio : F12,F13,A11 - A7,Fs AFg

L

ohs : Ay (A7,F8 /\Fg),Flz A Fi3

AR

ehio : A11,F12 AF13 = A7, Fg AFg

Cut

—:Ay1 F A7, Fg AFg

—
inv-th/ax inv-t
. hio : A11,F12,F13 - A7, Fs hio : A11,F12,F13 = A7, Fg N
ax L
hy : Ay F A7,Fs,F12 AF13 ohig : A11,F12 AFi3 - A7, Fs hCut hy : A1; b A7,Fg,F12 AFi3 ohig : A11,F12 AF13 = A7, Fo hCut
10k U
—: A1 F A7, Fg —: A1 F A7, Fg
R
—: A1 F A7,Fg AFg
hy : Aya,F12 AF13 - F7,Fg, Ag ho: A14,F12 AF13 FF7,F10, Ag hi1 : F7,F12,F13, A14 F Ag,Fg AF1p
L
ohy : Aig,Fi2 AF13 - (Ag,F9 AF10),F7 ohyy : (A14,F12 AF13),F7 F Ag,Fg AF10
Cut
— 1 A14,F12 AF13 = Ag,Fg AFio
—
inv-th/ax inv-th/ax
ho : A14,F12,F13 = Ag,F7,Fo hp : A14,F12,F13 = Ag,F10,F7 T
R ax
ohs : Ay4,Fi2,Fi13 = Ag,F7,Fg AFig hi1 : Ay4,F12,F13,F7 = Ag,Fg AF1o
hCut
— 1 A14,F12,F13 - Ag,Fg AFig N
L
— :A14,F12 AF13 = Ag,Fg AF1o
e Case rule Vp,
hy : A12,F9 VF10 FFg,A11 hi: Aq2,Fg VFio bk F7, Apy hg : Fg, A12,Fg AF7 = Aj; hg :Fi0,A12,F6 AF7 F Apg v
R L
oh; : Aq12,Fg VF1o F Aq11,F6 AF7 ehg : (Alz,Fg \% F10)7F6 ANFr = Aqq
Cut
—:A12,Fg VFio - Ay
—
inv-th/ax inv-th/ax
. — 1 A12,Fg,F7,Fg = Ay — 1 A12,F10,F6, F7 F Aqy v
ax, L
— :A12,Fs,Fg VFi9 - Aqq,F7 — 1 A12,Fg,F7,Fg VFi0 = A1y
ax/W sCut
— :A12,F9 VFi0 = Aq1,Fg — 1 A12,Fg,Fg VFi0 - Ay ut
sCu
— 1 A12,Fg VFig - Aqy
hy : A1y FF12 VFi13,Fs, A7 ha: Ajg - F1a VFi3,Fg, Ar hio : F12,A11 = A7,Fs AFg hio : Fi3,A11 - A7,Fg AFy
L
ohy : Ay - (A7,Fg AFg),Fi12 V Fi3 ehig : A11,F12 VFi3 = A7, Fg AFg
Cut
AL - As,Fs AFg
—
inv-th/ax inv-th/ax
— A1 F A7, Fi12,F13,Fg —: A1 = A7,F12,F13,F9 o
R ax
—:Aq1 = A7,Fi12,F13,Fs AFg —:Aq1,F13 F A7,F12,Fg A Fo
sCut ax/W

—:Aq1 B A7,F12,Fs A Fo

—:Aq1,Fi2 - A7,Fg A Fo

sCut

hy : A14,F12 VF13 - F7,Fg, Ag

— A1+ A7,Fg AFg

hy : A14,F12 VF13 = F7,F10,Ag

hip : F7,F12,A14 - Ag,Fg AF

R

ohy : A1y4,F12 VFi3 F (Ag,Fg AF10),F7

ohyy : (Ag,Fi2)

inv-th/ax

hi1 : A1g,F12,F7 = Ag, Fg

— :A14,F12 VF13 F Ag,Fg AF1p

N
inv-th/ax

hi1 1 A1g,F13,F7 = Ag, Fg

23

ax/W
hy : A14,F12 VFi3 = Ag,F7,Fg

ohiy : A14,F7,F12 VF13 F Ag, Fy

hp : Aq4,F12 VFi3 = Ag,Fio,F

hCut

— 1 A14,F12 VF13 - Ag, Fg

e Case rule AT
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hy : Ay, [JFo FFs, A0 hi: A, [[Fo FFr7, Ao N hg : Fg, A1, [|Fo,F6 AF7 F Aqg

R
eh; : All; []Fg = Alo,Fg N Fr ehg : (Alla []F9)7F5 ANFr = Aqo cut
A
— A1, [[Fo F Ao
—
ax/W ax/W
ohy : Ayy, Fo, [JFo - Ao, Fe AFr hg : Ay, Fg, [|Fo,Fs AF7 F Agg

hCut
— : Aq1,Fg, [[Fg - Ao

—: A, [JFo F Ao

TG

hy : Ayg b [[F12,Fs, A7 ha : Ayg b [[F12,Fg, A7 A hio : F12, A11, [J[F12 - A7,Fs AFo

R
ohy : Ay - (A7,Fg AFg), [[F12 ohio : A1y, [J[F12 F A7,Fs A Fg c
ut
—: A1 F A7, Fg AFg
—
inv-th/ax inv-th/ax
hio : A11,F12, [[Fi2 = A7, Fg hig : Aq1,Fi2, [[F12 F A7, Fg
ax/W AT ax/W
ha : Ay B A, Fg, [[Fi2 ohig : Ay, [[Fi2 - A7, Fg he ha : A1n F Az, Fo, [[Fi2 ohio : Arg, [[Fi2 - A7, Fg he
t t
— A1 F A, Fy v — A1 F AqFo v
R

— A1 F Ag,Fs AFy

hy : Ays, [|[F12 - F7,F9, Ag  ha : Ay, [[F12 - F7,F10, Ag A hi1 @ F7,Fi2, Ang, [[Fi2 F Ag,Fg A Fio

ohy : Ars, JFiz F (As, Fo A Fro), Fr B Tehi: : (Ais, [[F12), Fr - As, Fo A Fio
- Ars, [F1a - Ag,Fo A Fio cut
—
ax/W ax/W
ohy : A3, Fia, [JF12 F Ag,F7,Fg AFio hiy @ A3, F12,F7, [[F12 F Ag,Fo AFig HCut
— : A33,F12,[[F12 - Ag,Fg AFio ATC
—: Ays, [JF12 F Ag,Fg AF1p
e Case rule L,
hi:L1,A10FFs,A9 hy: L,A10FFr,Ag
oh; : L, Ao - Ag,Fg AFy R ehs i (L, A1), Fo AFrF Ay LT
L, Ak Ay Gur
—
— L, A0 F Ao Lo
ho: Ay B L,Fg, A7 ho:Aj1 F L, Fg, Ay
ohy : Ayq F (Ay,Fg AFy), L B ehio: A1, LF Ay, Fg AFy Lr
AL F Aq,Fs AFo Cut
—
h A F LanFs Y e LA F A Fs T miAnE Lanr X e LAn - Anr f
" AL F A Fs heut “ AL Aq,Fe heut
" AL F Aq,Fs AF "
ho:L,Aqs - F7,Fg,Ag ho: L,Aqs - Fr,Fro, Asg
ohy : L, Ars b (As,Fo AFio), Fr R b (L Ara).Fr - A Fa AFrg "
L AaF As,Fo AFro Cut
—
—:1,A15 F Ag,Fg AF1o Lo
o Case rule I
hy : A11,pg F Fe, A10,P9 b1 i A11,pg - F7,A10,P
oh; : Ay, pg F (A1ro,pg); Fs AFr r ohg : (A11,p9),F6 AF7 F Ao, pg cut

—:A11,p9 F Ao, Py
—

— 1 A11,p9 - Avo,pg
hy : Ayo b pyy,F7, A12,py; b2t Aro Fpyg,Fs, Aiz, pyg
ohy : Aqg - ((A12,py,),F7 AFs),Pyy ohg : A10,pyy - (A12,py,),F7 AFs

Cut
— A1 F (A12,p1,),F7 AFs
—
ax/W I ax/W
ho : Aqg A12,F7,p11,p11 ehg : A107P11 - A12,F7,p11 e ho : A A127F81P117P11 ehg : Alg,pu - A127F8»P11 e
ut ut
—: Ao A2, F7,pqy —: Ao Ai12,Fs,pqy

—: Ao - Ai2,py,F7 AFg
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ha : A13,pyq F F7,Fs, A12,p;  ho t Ayg,pyy FF7,Fo, A12,py;

ehs : A137p11 - ((A12,p11),F8 /\Fg),F7
—:Ais,pyy B (A12,p,),Fs AFo
—

ohio: (A13,p11),F7 F (A12,p,),Fs AFo
Cut

—:A13,p1; F A12,p1,Fs A Fg

e Case rule T,

hi: T,A10FFs,A9 hy:T,A10FFr,Ag hg : A109,F6 AF7 F Ag
ohy - T, Ao F Ay, Fo A Fr T eng : (T, A10),Fs AFr F Ag e
T T, Ao F Ao Cut

—

ohy T A0 - Ao Fo AR Y R T AveFo AFE Ay /W

~ T, Aro F Ay houe

hs : Aqq }—T,Fs,A7 ho : A1 F T,Fg, Ay hip: A1 F A7, Fg AFg
ohy : Ay - (A7,Fs AFg), T ehio : Aq, T F Aq,Fg AFo ci
U

—: A1 F A7, Fg AFg
—

—:Ay1 F A7, Fg AFg

ax/Ww

hiy : F7, A1z - Ag,Fg AFig

hy : T,Aq2 - F7,Fg,Ag ha: T,A13 FF7,F10,As T
L

ohy : T,Aq2 F (Ag,Fg AF19),F7 ohi1 : (T,Aq2),F7 - Ag,Fg AFqp cut

u

—: T,A15 - Ag,Fg AFip

—
ax/W
hip @ T,A12,F7 = Ag,Fg AF1o */

oehs : T,A12 F Ag,F7,Fg AFig hCut
18

—: T,A12 F Ag,Fg AFig

6.3 Status of Vi: OK

e Case rule —pg

hg : F11,Ag,F7 VFg - Fi12,Ajg
—R

hy : Ag - F7,Fs, A19,F11 — F12
oh; : Ag F (A107F11 — F12),F7 V Fg ehg : Ag,F7 VFg F A19,F11 — Fio
Cut
—:Ae - A10,F11 — F12

—

inv-th/ax
hy : Ag,F11 = Ai1o,F12,F7,Fs T

R ax

oh; : Ag,F11 - Ajp,F12,F7 VFs hg : Ag,F11,F7 VFs = Ajg,F12 hCut
u

—: Ag,F11 F Agg,F12
—R
— 1A F Ay, F11 — Fi2

hyy : F7,F12,Ag F Fi3,A14,F9 VFio
—R

ho : Ag - F7,F9,F10,A14,F12 — F13
ohs : Ag ((A14,F12 — F13)7F9 \/Flo),F7 ehi; : Ag,F7 (A147F12 — F13)7F9 V Fio Cut
—: AgF (A14,F12 = F13),F9 VFio
—
hy : Ag,Fi2 = Ayy4,F10,F13,F7,Fg inv-th/ax
ohy : Ag,Fia - Ayy4,F13,F7,F9 VFig hiy @ Ag,F12,F7 = A14,F13,F9 VFio :ZI/IZ

— : Ag,F12 = Ay4,F13,F9 VFig
—R
—:Ag bk Ay4,F12 = F13,F9 VFio

e Case rule Agr
hg : Ag,F7 V Fs - F12, A1g

hi : Ag - F7,Fs, A19,F11 AF12 hg : Ag,F7 VFs - F11,A1p
R
oh; : Ag - (A10,F11 AF12),F7 VFs ehg : Ag,F7 VFg - Ajg,F11 AF12
Cut
—:Ag F A19,F11 AFia
—
inv-th/ax inv-th/ax
hy @ Ag = A1, F11,F7,Fs o hy @ Ag = A1, Fi2,F7,Fg o
R ax, ax,
oh; : Ag - Ayg,F11,F7 VFg hg : Ag,F7 VFs = Ay, F11 bCut oh; : Ag - Ayg,F12,F7 VFg hg : Ag,F7 VFs = Ay, Fi2 bCut
A A
—:Ag F Aqg,F11 —:Ag F Aqp,Fi2 A
R
—:Ag F Ayp,F11 AF12
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hp : Ag - F7,F9,F10,A14,F12 AF13 hiy : F7, Ag - Fi12,A14,F9 VF19o hi1:Fr,Ag - Fi3,A14,F9 VFio

R R
ohy : Ag - ((A14,F12 AF13),F9 VF10),F7 ohy; : Ag,F7 - (A14,F12 AF13),F9 V Fio c
ut
— : Ag F (A14,F12 AF13),Fo V Fip
—
inv-th/ax inv-th/ax
. hiy @ Ag,F7 = A14,F10,F12,F9 hip @ Ag,F7 = A14,F10,F13,F9
ax,
hy : Ag = Ay4,F10,F7,F9,F12 AF13 ohj; : Ag,F7 = A14,F10,F9,F12 AF13
hCut
—:Ag - Ay4,F10,F9,F12 AF13
R
—: Ag F Ay4,F12 AF13,F9 VF1o
e Case rule Vg
hy : Ag - F7,Fs, A1o,F11 V F12 hg : Ag,F7 V Fg - F11,F12,A10 v
R R
by : Ag F (Ao, F11 V Fia),F7 V Fs ehg : Ag,Fr VFs - Ao, Fi1 V F1a
Cut
—:Ag F A1g,F11 VFi2
—
inv-th/ax
hi : Ag = A1o,F11,F12,F7,Fs v .
R ax,
oh; : Ag - Ajo,F11,F12,F7 VFs hg : Ag,F7 VFs = A1g,F11,F12
hCut
—:Ag F A1o,F11,F12
—:Ag F Ajo,F11 VFi2
hy : Ag - F7,F9,F10, A14,F12 VF13 hi1 : F7, Ag - Fi12,F13,A14,F9 V Fig
R
ohy : Ag - ((A14,F12 V F13),F9 V F10),F7 oh;; ¢ Ag,F7 - (A14,F12 VF13),F9 VFio c
ut
—: Ag F (A14,F12 VF13),F9 V Fio
—
inv-th/ax
hy : Ag - A14,F10,F12,F13,F7,Fg 0
R x
ohy : Ag - Aq4,F12,F13,F7,Fg VFig hiy @ Ag,F7 = A1q,F12,F13,F9 VFig
Cut
— :Agk Aj14,F12,F13,F9 VFio v
R
— :Ag = Aq4,F12 VF13,F9 VFio
hy : Ag - F7,F11,F12, A1g hg : F7, Ag F F11,F12,A1p v
R R
ohy : Ag - (A1o,F11 VFi2),Fr7 ohg : Ag,F7 = Ajo,F11 VFi2 c
ut
—:Ag F Ayo,F11 VFi2
—
ax/W
e hg : Ag,F7 = Ao, F11,F12
ax,
hy : Ag = Aqg,F11,F12,F7 ohg : Ag,F7 = Ay, Fi1,F12 hCut
A
—: Ag - Ay, F11,F12
R
—:AgF Ajg,F11 VF12
e Caserule Lg
hi: Ag FF7,Fs, L, Aqo hg : Ag,F7 VFs F Ao
R
oh; : Ag (L,A10)7F7\/F8 ohg : Ag,F7 VFs F L, Ajg R
Cut
- Ae = J_, AIO v
—
ax/W ax/W
ohy : AgF L, Ao, Fr VFs " g Ag, FrVFsF L Ag o
hCut
- AG - J_,Al() v
ho : Ag - F7,Fg,Fip, L, Ay hi1 : F7, Ag F Aya,F9 V Fig
R
ohs : Ag  ((L, A12),Fg V Fig),Fr ohi1 : Ag,F7 (L, A12),F9 VF1o c
ut
—:Ag (L,A12),Fg V Fip
—
W W
ohy : Ag - L, Ayz,F7,Fg VFig ax/ hi1: Ag,F7 F L, A12,Fg VFig ax/
hCut

—:Agk 1,Ay3,F9 VFio

e Case rule Tgr
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hi : Ag - F7,Fs, T, Aqg

VR Tr
oh; : Ag (T, A19),F7 VFg ohg : Ag,F7 VFs F T, Aqg
t
— AG = T, AlO Cu
—
e — T
— Ae = T,Al() R

hy : Ag - F7,F9,Fi0, T,A12 v
R
ohy : Ag - ((T, A12),F9 V Fi0),F7 ohy; @ Ag,F7 = (T,A12),F9 VFio

—:Ag F (T,A12),Fg VFio
—

Tr

Cut

-
i AsF T,A,FgVFy, ©
e Case rule K
hy : U9, Ay2 = Fe,F7, Avo, [[F11 hs : unboz(Lly) I Fuy
R
by : OCg, Ars F (D10, [[F11), Fo V Fr ehg : (09, A12),Fe V F7 - A, [JF11 Cut
u
— : 0Py, A2 F Aqo, [JF11
—
W
— unboz(lg) + F11 ax/
— : Ay, 00y F Aqg, [[F11
hy : OC14, Ayy F OF7, Fs, Fo, A1, [JF12 hig : unboz(Ul'4), unbox(UF7) F Fia

R
ohy : (M4, Ayg F ((Ars, [[F12),Fs V Fg), OF7 ohyo : (4, A11),0F7 F (Ass, [[F12),Fs VFy

— :Ul14, A11 F (Ags, [JF12),Fs V Fo
—

hio : unbox(OF7), unbox(l14) - F1a
hy @ Aqq, 004 F OF7, Ay, Fg, Fo, [[F12 ax/i ohjg : OF7, A1y, 0014 - Ays, Fs, Fo, [|F12
— A1, 0014 F Ay, Fs, Fo, [[F12
— A1, 00 F Ays, [JFi2,Fg V Fo

ax/W

hCut

hy : 011, A1g F Fr,Fg,Fg, Asz, [|F12 hio : unbox(OT11) - Fia
R
ohy : ('3, Ayy F ((Ass, [[F12),Fs V Fy),Fr ohyo : (011, A1s),F7 F (Ass, [JF12),Fs V Fo

— :0Ol11, Ay F (Ass, [JF12),Fs V Fo
—

— tunbox(Oly1) F Fig
—: A1q, 0011 = Ags, [JF12,Fs V Fg

ax/W

e Case rule A45

hy : 009, Ayg - Fg,Fr7, 0010, A11, [JF12 hg : O + O, Fi2
R
oh; : (g, A1z - (010, A11, [JF12),F6 V Fr ohg : (Olg, Ay3),Fe V F7 - OT10, A1, [JFi2
—: 0y, A1z = 010, A11, [|F12
—

A45

Cut

S S
Ol F Fra. Ol 2/

— Ay, 009 F Ay, 000, [JF12

A45

hy : OT15, A1y - OF7,Fg, Fo, Ol 12, A1g, [|F13 hyp : O0'y5, OF7 F OC2,Fis 45
R
ehy : [I'y5, Ay F (A2, A1y, [[F13),Fs V Fy), OF7 ohio : (05, Ar1), 0F7 = (OT12, Ayy, [|F13),Fs V Fo cut
u
— :0Cys, Ayy = (OT12, Aug, [JF13),Fs V Fo
—

W
hio : OF7, 0015 F Fi3, 0012 ax/

ax/W
ho : Aqq, 05 = OF7, Ag, Fs, Fo, UlN1o, [[F13 ohio : UF7, Ay1, 05 = Ay, Fs, Fo, UM, [[F13
— A1, 0015 F Ayg, Fs, Fo, T2, [[F13
— A1, 005 = Ay, 009, [[F13,Fs V Fo

A45
Cut

hy : 011, Ays F Fr,Fg, Fg, T12, Ay, [|F13 hip : Or1; F OC12,F13 45
R
ohy : [(l'y1, Ays = ((OC12, A1, [[F13),Fs V Fg), Fr ohio : (011, Ass),Fr F (012, Ay, [[F13),Fs V Fg c
— 011, Ays B (OT12, Awg, [JF13),Fs V Fo
—

ut

)
— 0y F Fi3, O ax/

— 1 Ay, 0011 F Ayg, 002, [[F13,Fs V Fy
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e Case rule —,

hy : A12,F9 — Fi9 - Fg,F7, A1y

hg : A12,F6 VF7 - Fg,A11 hg :Fi0,A12,Fg VF7 = Ay

oh; : Ays,Fg = FioF Ay1,Fg VFr

R
ohg : (A12,F9g — F10),F6 VF7r F Aqq

— 1 A12,F9g — Fio - Ay

inv-th/ax
hy : Az - Aqy,Fe,F7,Fg

Cut
N

hy : Ag,F10 = A1, Fe, Fr

inv-th/ax

oeh; : Ays - Ayy,Fg9,Fg VFr

hg : A12,Fg VF7 = Aqq,Fg

ax/W
oh; : Ay, Fi9 - Ayy,Fg VFy

hg : A12,F10,F6 VF7 = Ay

— A2 - Ay, Fg

hCut
— A2, FioF Ay

— 1 Ayg,Fg = Fio F A

hp : A1y - Fi2 — Fi3,Fs,Fg, A7

hio : A1 - Fi2,A7,Fg VFg hig : Fi3,A11 - A7, Fg V Fy

ohy : Ay; F (A7,Fg VFg),Fi2 — Fi3

ohjo : A11,F12 = Fi3 - A7, Fg VFg

Cut
—: Ay F A7, Fg VFg
—
inv-th/ax inv-th/ax
hio : A1 = A7, F12,Fg,Fg hio : A11,F13 - A7, Fg,Fg NS

ax/W
hy : Ayy - A7,Fg,Fg,F12 — Fi3

ohjo: Ay1,Fi12 — Fi3 - A7, Fg,Fg

—: A1 = A7,Fs,Fo
—:A11 F A7,Fg VFy

hy : A14,F12 — F13 b F7,F9,F10, As v
R

hCut

hi1 : F7, A1 b F12,As,F9 VF19 hi1 : F7,F13,A14 = Ag,Fg VF1o

ohy : Ay, Fi12 — Fi3 F (Ag,Fo V Fig),F7

ohy; : (A14,F12 = F13),F7 = Ag,Fo VFio

— :A4,F12 = F13 - Ag,Fg VF1g

Cut

—

hip @ A1g,F7 = Ag,Fi0,F12,F9

inv-th/ax
hi1 @ A1g,F13,F7 = Ag,F10,F9

ax/W
ho : A14,F12 — F13 = Ag,F10,F7,Fo

ohy; : Ayy,F7,Fia — Fi3 = Ag,Fio,Fo

— :Ay4,F12 = Fi13 F Ag,Fig,Fg

hCut

VR

— :Ay4,F12 = Fi3 - Ag,Fg VFig

e Case rule A,

hy : A12,F9 AF10 FFe,F7, A1

hg : Fg,F10,A12,F6 VF7 F Ay

eh; : Ays,Fg AF10 - Ay1,Fg VF7

AL

ehg : (A12,F9g AF10),F6 VF7 F A1y

— :A12,Fg AF10 F Aq1
—
inv-th/ax

hi : A12,F10,F9 = Aq1,Fg, Fr

Cut

R
oh; : Aja,Fi0,Fg - Aq1,Fg V Fr hg : A12,F10,F9

ax/W
,Fe VF7 F Aqq *

— :Ajq2,F10,Fg - Aqg
— :A12,Fg AF10 F Aq1

AL

hy : A1g F Fia AF13,Fg,Fg, Ay

hCut

hio : F12,F13,A11 = A7,Fg V Fg

ohs : Ay (A7,Fg VFQ),F12 AFi3

ehig : Ayp,Fi2 AF13 = A7, Fg VFg

L

— A1 A7, Fg VFg
—

Cut

inv-th/ax

hio : A11,F12,F13 F A7,Fg,Fo

hy : A1y - A7,Fs,Fg,F12 AF13 ohig : Ay1,Fi2 AFi3

= Az7,Fs, Fg

— A - A7, Fs, Fg
— All = A7,F8VF9

R

ho : A14,F12 AF13 = F7,Fg,F10, Ag

hCut

hiy : F7,F12,F13,A1a - Ag,Fg VFip

VR
ohy : Ayy,Fi1a AF13 + (Ag,Fg VFig),Fr ohy; : (A14,F12 AF13),F7 - Ag,Fg VFig

—:A14,F12 AF13 F Ag,Fg VFig

ax/W
hy : Aq4,F12 AF13 = Ag,F10,F7,Fg

Cut
N
inv-th/ax
hi1 @ A14,F12,F13,F7 = Ag, F10,Fg
AL
ohi : Aq4,F7,F12 AF13 F Ag,Fi0,Fg
hCut

— : A14,F12 AF13 = Ag, Fi0,Fg
— :A14,F12 AF13 = Ag,Fg VFig

e Case rule VvV,
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—L

inv-th/ax

ax/h
hCut



hy : A12,F9 VFig - Fe,F7, Aqg

hg : Fg, A12,Fg VF7 = Aqy
oh; : Ay5,Fg VFig - Ayy,Fg VFr

hs : F10, A12,Fe VF7 = Aqg

ohg : (A12,Fg VFi0),F6 VF7 F Aqy
— : Ay9,Fg VFi0 F Aqq Cut
—
hy : A12,Fg - A11,F6,F7 inv-th/ax hy : Ay2,F10 - A11,Fs, F7 inv-th/ax _
oh; : Ao, Fo F A1y, Fg VE, he A FoFoVErF A Y ek A FioF A FoVEs T hs : Ara.Fio.Fo Vs F Ay, 2/
— A2, Fg F Aqq hCut — :A12,Fi0F Ay v heut
— : Aya,Fg VFio F Ay £

hy : A7 = Fs,Fg, Ao

he : Fg, A7 = A1g he : Fo, A7 F Aqg
oh, : A7 b Ay, Fg VFy ohg : A7, Fs VF - A t
7:A7 FAlo Cut
N
—: A7 F Aq9,Fs,Fg ax/W —: A7,Fg - Aq0,Fsg ax/¥
A F AroFs sCut  — AT FsF A ax/W
L AF Aro sCut

hy : Ayy FFya V F13,Fs,Fg, A7

v hio : F12,A11 = A7,Fs VFg hio:Fi13, A1 = A7,Fg VFg v
R L
ohy : Ay - (A7,Fg VFg),F12 VFi3 ohjo : A11,F12 VFi13 - A7,Fg V Fg
Cut
A" AqFsVFs

-
inv-th/ax
hio : A11,F12 F A7, Fg,Fg

hio : A11,F13 F A7, Fg,Fg ;nv—th/ax
*hio tAu Fip VEis - Ag P Fy r

—: A1 F Ay, Fg,Fg

T AL AL FsVEy

hy : A14,F12 VF13 = F7,Fg,F10, Ag

ax/W
hy : A1y b A7,Fs,Fg,F12 VFi3

hi1 : F7,F12,A1a - Ag,Fg VF10 hi1:F7,F13,A1a - Ag,Fg VFig v
L
ohy : Ayg,Fi2 VFi3 - (Ag,Fo VFi0),F7 ohy; : (A14,F12 VFi13),F7 F Ag,Fg VFio
Cut
— :A14,F12 VF13 - Ag,Fg V Fig
—
inv-th/ax inv-th/ax
. hi1 @ A14,F12,F7 = Ag, F10,Fg hi1 : A14,F13,F7 = Ag, F10,Fg
ax, L
hp : A14,F12 VFi3 = Ag,F10,F7,Fg ohi1 : A14,F7,F12 VF13 F Ag,Fig,Fg
hCut
— 1 A14,F12 VF13 - Ag,F10,Fg

R
— : Ay4,F15 VFi3 F Ag,Fg VFio

e Case rule AT

hy : Aqs, [[Fe - Fe, Fr7, Ao

hg : Fg, Aq1, [|Fo,F6 VF7 F Ajp
eh; : A1, []Fg F A10,F6 VF7

ehg : (Aq1,[|F9),Fe VF7 F Aqg

Cut
—:Aq1, [JFo = Agp
—

ax/W ax/W
ohy : Aq1,Fo, [[Fo - Ajg,Fg V Fr hs : A11, Fo, [Fo,Fe V F7 - Ag o
u

— 1 A11,Fg, [JFo - Ao

ATG

— Ay, [JFo F Aqg
ho : Ay b [|F12,Fs,Fg, Az

hig : F12, A11, [JF12 - A7, Fg V Fo T
ehs : Ay (A7,F8 Vv Fg), []F]g ehig : Aqq, []Flg F A7,Fg V Fg Cut
—: A1 F A7, Fg VFg v

—

hio : A11,Fi2, [JFi12 - A7, Fg,Fg invoth/ax
ehi : Ay, [J[Fi2 - A7, Fg,Fg hCut

—: A1 F A7, Fg,Fg

T AL AL FsVEy

ax/W
hy : Ay1 F Ag,Fg,Fo, [[F12

ho : A1z, [[F12 - F7,Fg,F10, Asg hiy : F7,Fi2, A13, [[F12 - Ag,Fg V Fio

ohy; : (Ais, [[F12),F7 - Ag,Fg V Fio cut
u
—: Ajs, []Flg F Ag,Fg9 V Fig
—

ohy : Ayg, [[F12 - (As,Fo V Fig),F7

ax/W ax/W
ohy : A3, Fio, [[F12 F Ag,F7,Fg VFig hiy @ A13,F12,F7, [[F12 F Ag,Fg VFig

hCut
— 1 A3, F1a, [JF12 F Ag,Fg VFio

—: Ays, [[F12 F Ag,Fo V Fio
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e Case rule 1,

hy : L, A0 - Fg,F7,Ag v B
ohy : L, Ao - Ag,Fg V Fr ohs : (L, A1g),Fe VFr - Ag ~ ©
Cut
— 1, A F A v
—
e — J_
— L, A0 F Ay F
hy : A1 B L,Fg,Fg, A7 B
oho : Aqq (A7,F8 \/Fg),L ohip: Ay, L F A7, Fg VFg L
Cut
—: A1 F A7, Fg VFg u
—
hy : A1 L, A7,Fs,Fo ohijg: L, A1 - A7, Fg,Fo he
t
—: A1 - A7,Fg,Fy v "
—: A1 F A7, Fg VFg R
hy : L, Ao - F7,Fg,F10, Ag
VR 1z
ohy : L, Az - (Ag,Fg VFi0),F7 ohy; @ (L,A12),F7 F Ag,Fg VFio cut
— L, Aak Ag,Fy VFig "
—
1
— L, AaF Ag,FgVFg ¥
e Case rule [
hi : A11,pg - Fe,F7, A10, Py
ehy : Ay1,pg - (A1g,pg),Fe V Fr ohs : (A11,pg).Fe VF7 - Aqg, pg c
ut

—:A11,p9 F Ao, pg
—

— :A11,p9 F Ao, Py

hy : Aio F pyy,F7,Fs, A12,pyy

ehy : Ao ((A127P11)7F7 VFS)aPn
—: Ao F (A12,py1),F7 VFg
—

VR
ohg : A1g,py; F (A12,p11),F7 VFs cut
u

ax/W

hp : Ajo F A12,F7,F8,p11,P1g ohg : Ay, pyy - A12,F7,Fs, Py,
hCut

—: Ao F Ay2,F7,F8,pqq

— Ao F A12,py;,F7 VFs

ho : A1371:’11 = F77F87F97A127P11

ehy : Aq3,pyy F ((A12,py,),Fs VFo),Fr
—:A13,py; F (A12,p4,):Fs VFg
—

ohio : (A13,py1),F7 F (A12,p4,),F8 VFg c
ut

— :Ay3,p;; F A12,p,,Fs VFo

e Caserule T,

hy : T,A10 F Fe,F7,Ag hg : A1g,F6 VF7 F Ag
ohy : T,A10 - Ag,Fg VE; ' ehg: (T,Arq),FgVFrF Ag

—:T,A10F Ay
—

)
oh T A AgFo v M T Ao Fe VES F Ay
T T Ao Ay
hy : Ay; = T,Fs,Fg, A7 hio : A1 = A7,Fs V Fg
ohy : Aq1 - (A7,Fg VFg), T ehio : A11, T = A7,Fg VFy

— Ay F Aq,Fs VFy
—

—: Ay F Ay, Fg VFg

TL
Cut

ax/W
hCut

L

Cut

ax/W
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hy : T, Aq2 - F7,F9,F10,As v hi1 : F7, A12 = Ag,Fg V Fig
R
ohy : T, Ay (Ag,Fg \/Flo),F7 ehq : (T,Alg),F7 F Ag,Fg V Figo

—: T,A15F Ag,Fg VFip
—

L

Cut

W W
ohy : T,Aj> - Ag,F7,Fg VFig ax/ hyy @ T,A12,F7 = Ag,F9 VFig az/
hCut
—: T,A12 F Ag,Fg VFig v

6.4 Status of Lp: OK

e Case rule —pg

hi : Ay - Ag,Fr — Fg hs : L,Fr, Ay F Fs, Ag
ohy : Ay F (Ag,Fr — Fg), L " ehy: A4, LF Ag,Fr — Fs
~ A4 F Ag,Fr s Fg Cut
—
T AL g Fr s W
Bo iAo b5, A Fs 2 Fo | hriFs s Aok LFo A
ohs : Ag - (L, Arg, Fs — Fo), Fs eh7 : Ag,F5 - L, Arg, Fs — Fo
T AoF L, Ao, Fs — Fo Cut
—
e A F L A0 FaFs o Fs XV ey i Ag.Fs b L. Ao Fa = Fg /W
T A¢F L, A, Fs — Fy noat
e Case rule Agr
hy : Ay F Ag,Fr AFs hs: L, A4 FFr,Ag hs: L, A4k Fg,Ag
ohy : Ay (Ag,Fr AFg), L 0 ohs : Ay, LF Ag, Fr A Fg R
Z . A4F Ag,Fr AFs Cut
—
T ALE Ag FrAFs X
ho : Ag F Fs, Ao, Fs A Fo hy i Fs,Ag - L,Fs, Ao hr:Fs,Ag - L, Fo, Ao
ohy : Ag F (L, Ao, Fs AFg),F5 ° ehy : Ag,Fs - L, Ao, Fs A Fo
— Ak L, A0, Fs AFo Cut
—
by iAo F LA FaFa AFy " ehr i AgFo b L Ao Fa Ay W
T AgF L, A0, Fs AFo heut
e Case rule Vg
by : Ay F Ag,Fr V Fs hs : L, Ay F Fr,Fs, Ag
ohy : Ay b (Ag,F7 VFs), L~ hg:Ag, LF Ag,FrVFs
— . AsF Ag,Fr v Fg Cut
—
T ALr Ao FrvEs
hy : Ag F F5,A10,Fs VFg hy : F5,Ag F L,Fg,Fg, Aqp
ohy : Ag F (L, Aqo,Fs VFg),F5 ' ehr:Ag, FsF L, Ag,Fs VFg
" Aot L, A, Fs VF Cut
—
e AgF L Ao FaFavis SV e AgFo - L Ao Fa vV Fo zz/il
2%

—:Ag kL, A19,Fg VFg

e Caserule Lg

hy : Ay k1, Ag B hs: L, A4+ Ag
oy Ay F (L,Ag), L =7 ens:Ag LF L Ag ¢
Cut
AL F L, A U
—

TIALE LAy W
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ho : Ag F Fs, Ag hr : F5, Ag - Ag
lR 1R
ohy : Ag F (L, Ag),Fs ohs : Ag,Fs - L, Ag
t
7:A6|—J_,Ag Cu
—
b Mg - L AsFs VN b AgFsr LAy 2V
hCut
— :A(;'—J_,Ag Cu
e Case rule Tgr
hy : Ay T, A
1lr Tr
ohy : Ay (T,A6), L ohs : Ay, L HT,Aq
Cut
L ALF T, A U
—
- T
—LALFT,Ag B
ho : Ag HF5, T,As
R Tr
ehy : Ag - (L, T,Ag),Fs oh7 : Ag,F5 F L, T, Ag
T Aor LT, Ag Cut
—
— T
i AsF L, T,Ag T
e Case rule K
hy : 005, Ag F Ag, []F7 hy : u’l’LbOJZ(DF:;) F Fr
oh; : (T, Ag F (A, [[Fr), L~ ‘ehy: (OT's, Ag), L - Ag, [F7
Cut

—:0rs5, Ag F Ag, [[F7

—

—: Ag, 005 + Ag, []F
ho : Drlo, A7 - DF5, Ag, []Fg

ax/W
7

hg : unbox(dI1g), unbox(LFs) + Fg

ohy : Oy, A7 - (L, Ag, [[Fs), OF5

ohg : (10, A7), 0F5 = L, Ag, [IFs K
C

ut

— 0o, A7 F L, Ay, [JFs

-
W W
ho : A7, 009 F L, 0F5, Ag, [|Fs ax/ ohg : LF5, A7, UlMo = L, Ag, [|Fs =/
hCut
—: A7, 000 F L, Ay, [JFs
ng : OF7, Ajo - Fs, Ao, [JFs Bg : unboz(Ll'7) F Fs
ehy : 007, Agg - (L, Ao, [|Fs), F5 ot : (OT7, A10),Fs L, Ao, [IFs Cut
—: 07, A0 F L, Ag, [|Fs ’
—
W
— t unbozx(Ol'7) - Fg ax/
—: Ao, 007 B L, Ay, [|Fs

e Case rule A45

hy : 005, Ag - O, A7, [|Fs

hy : O0's = OIg, Fg
A45

oh; : LI's, Ag - (0I's, A7, [|Fs), L "

eh, : (DF5, Ag), 1+ 0Ore, A7, []Fg
Cut

—: 0I5, Ag - 0T, A7, [|Fs

—
W
— 1 Ao, U5 = A7, O, [|Fs ax/
hy : 0Ty, A7 = OFs, OTs, Ajo, [[Fo he : OT11, 0F5 - OTg, Fy 45
eh, : I'y1, A7 - (L,0Cs, Aqg, [JF9), OF5 R ehg : (01, A7), 0F5 - L, 00s, Aqo, [JF9 c

t

— :0C1, A7 = L, 0OTs, Aqo, [|Fe "

—
ax/W ax/W

hy : A7, 00 = L, 0Fs5, Ao, OTs, [[Fo

ehg : [Fs, A7, 001 F L, Ay, OTs, [[Fo
hCut

— A7, 001

F L, Ao, dTs, [JFo
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hy : 07, Ayy = F5,0Ts, Aqo, [|Fo

hg : 'y = OI'g, Fg

A45

ehy : ("7, Ayy F (L, 0Cs, Ao, [[F9), Fs

R
ohg : (OI'7, Aq1),Fs

F 1,0Ts, Aqo, [[Fo
Cut

—: 007, Ay

— O F Fo,Ols

F L,00s, Ao, [JFo
—

ax/W
A45

— A, 00,

e Case rule —,

F L, Ao, dTs, [JFo

Ag - F5,A7 hy: L1, Fg,Agk Ay

hi : Ag,F5 > Fg F Ay hy @ L,
oh; : Ag,F5 s Fg A7, L 8 ohy : (Ag,F5 — Fg), L - Aq
T Ag.Fs o FoF A7 Cut
—
T A Fs S Fe L Ay M
ho : A7 FFg — Fg, As h6:A7FL7F8,A5 h6:F97A7|—L,A5
ohs : Ar b (L, Ag),Fs — Fy oho : A7, Fs — Fo - L, Ag g
—:A7}—L,A5 Cut
—
b A7k L AnFs oy PV ehe i AriFs S FE L As X/
AL LA, hCut

hy : Ayg,Fg — Fg - F5,Ag

h7 : F5,Aq10 - L,Fs,Ag

h7 : F5,Fg, A1o L, Ag

ehy : Aqg,Fs — Fg - (L, Ag),Fs

eh7 : (A10,Fs —

Fg),F5 - L, Ag

Cut
i Aj0,Fs = Fo - L, Ag "
—
ax/W ax/W
ho : A1p,Fs =+ Fg - L, Ag,F5 eh7 : Aq0,F5,Fs > Fo - L, Ag
hCut

—:Ajg,Fg > Fg - L, Ag

o Case rule Ap,

hy : Ag,F5 AFg F Ar hy: L,F5,Fs, Ag - Ay A
L
ohy : Ag,F5s AFg - A7, L " ehy: (Ag,F5 AFg), L Aq
cut
. Ag,F5 AFg F Ay v
—
S S
C AsFs AFo A,
hy : A7 - Fg AFg, As he : Fg,Fo, A7 F L, As
lR AL
ehy : A7 (L,A5)7F8 A Fg ohg : A7, Fs AFg - L, Aj
Cut
7:A7|—J_,A5 v
—
W W
o Ar - L An Fs AFy Y ehg i AviFs AT - L As az/
hCut
7:A7}—J_.,A5 v
hy : Ayo,Fs AFg - F5,Ag N h7 : F5,Fs,Fg, A1p - L, Ag A
eh : Arg,Fs AFg - (L, Ag),Fs ~* ehy: (Ao, Fs AFg),F5 - L, Ag -
cut
—:Aq09,F§ AFg F L, Ag "
—
W W
b s Aro Fs AFo - L Ag,Fs /" by Arg.Fa Fs AFo - L, Ag :z/
ut

—:A10,Fs ANFg - L, Ag

e Case rule Vp,

hy : Ag,F5 VFg F Ay hy

1,F5,As - A7 hy: 1, Fg,Ag k- Ar

1
ehy : Ag,F5s VFg F Ap, L 8

ohy : (Ag,F5 VFg), L+

A7
Cut

— : Ag,F5 VFg F Aq

—:Ag,Fs

—

VFe A, XV
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ho : A7 FFg V Fg, Aj hg : Fg, A7 F L, A5 hg:Fg, A7 F L, Aj
ohy : Ay F (L,A5),Fs VFg ehg : A7, Fg VFo - L, As £
- :A7}—J_,A5 Cut
—
be A F L As Favis Y ehe i ArFavEs E L A; XM
- A7 [ J_, A5 hCut

hy : A1o,Fs VFg - F5,Ag h7 :F5,Fs, A1g = L,Ag h7:F5,Fg,A1o - L, Ag v
R L
ohs : Ayg,Fg VFg - (L, Ag),F5 oh7 : (A19,Fs VF9),Fs - L, Ag c
ut
—: Aq10,Fs VFg F L, Ag
—

ax/W ax/W
hy : Ayg,Fg VFg = L, Ag,Fs oh; : Ayg,F5,Fs VFg I L, Ag

— . Aj0,Fs VFo F L, Ag

hCut

e Case rule AT

hy : Az, []F5 F Ag hy : L,F5, Ay, []FS F As
ohy i A7, [[F5 - Ag, L " ehy: (A7, [[F5), L+ Ag
Cut
— A7, [JF5 F Ag .
—
- ax/w
— A7, [JF5 = Ag
hy : A7 - [JFs, As he : Fg, A7, [JFs - L, As
ohy i A7k (L,As),[JFs = ©  ehg:Aq, [JFs F L, As
I AF LA, Cut
—
W W
A E L As s Y ahe i an Rt Las
- A7 = J_7A5 Cut
hy : Ag, [|Fs k- F5, Ag h7 : F5,Fs, Ao, [[Fs - L, Ag

i
ohy : Mg, [[Fs F (L, Ag),F5 ~* ehy: (Ao, [|Fs),Fs - L, Ag

Cut
— Do, [Fs - L, Ag "
—
W W
hy : Ag, [J[Fs F L, Ag, Fs ax/ oh7 : Ag,Fs, [[Fs - L, Ag ax/
hCut

—:Ag, [[Fs = L, Ag

e Case rule 1,

hi: As F Ag
R 1r
oh; : A5 F Ag, L ohy : A5, L F Ag
- A5 [ AG Cut
—
Tiasr A,
ho : A7 F L, Ajy
R 1y
ohy : A7k (L, Ag), L ohg : A7, L L, As
A F LA, Cut
—
AR LAy W

hy : L, Ag FFs5,Ag

J_R J-L
ehy : L, Agk (L, Ag),Fs oh7 : (L, Ag),Fs - L, Ag
Cut
"1, AsF L, Ag v
—
— l
1 AsF L, Ag F
e Case rule I
hi : A7,ps5 F Ae, ps
R
oh; : AhPs F (AG’P5)7J- ohy : (A7aP5)aJ- = A67p5
Cut
—:A7,p5 - Ag, py
—

-
— 1 A7,ps F Ae, ps
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hy : Ag - py, As,py

R
ehy : Ag - (L, As,p;), Py ohs : Ag,p; L, Ag,p; cut
—:AG}—L,As,p.? v
—
ax/W
hy : Ag - L, Ag,p7,pr ohs : Ag,p; - L, Ag,py
hCut

7:A6 FL,Ag,p7

hy : Ag,p; = F5, As,py n
R
oho : AQ’P7 = (J—,ABgP7)’F5 ohg : (A95P7)’F5 [ J—7A87P7

Cut
—:Ag,p; =1, Ag,p;
—
—:Ag,p; = L, Ag,p;
e Case rule T,
hy: T, Ag F As b L AgkAs
oy - T,AgFAg, L % ehy:(T,Ag), LFAg; ©
— :T,A6|—A5 Cut
—
T AcF A, N
hy : A7 T, Ap he : A7 F L, As
J_R TL
ohy : A7 F (L, A5), T ohg : A7, TH L, A5
Cut
A F L, As U
—
_— )
A R LA,
ho: T,Ag F F5,Ag h7 : F5,As F L, Ag
1lr TL
ohy : T, Ags - (L, Ag), Fs eh; : (T,As),Fs - L, Ag
T AsE L Ag Cut
—
b T A5k L A Fs Y G T A Fa bk L Ag &V
T, AsF L A hCut
6.5 Status of Ty: 0K
e Case rule —p
hs : T,F7, Ay - Fs, A
TR 5 7 4 8 6 R
ohy : Ay F (Ag,Fr — Fg), T ohs : A4, T F Ag, Fr — Fg
ZA.F Ag Fr — Fg Cut
—
Tr ax/W

eh; : Ay, F7 H T,Ag,Fg hs : T,A4,F7 - Ag,Fg
—: Ay, Fr F Ag,Fs
— Ay Ag,F7 — Fg

hCut

h7 : F5,Fs, Ag = T,Fg, A1g

Tr —R
ohs : Ag (T,Alg,Fg — Fg),F5 oh7 : Ag,F5 + T,A10,Fg — Fg o
ut
—:Ag b+ T,A10,Fg — Fg
—
Tr

— . AgF T,Aq,Fs — Fo

e Case rule Ap

hs : T,A4 FF7,Ag hs: T,A4FFg,Ag

ohy : Ay b (Ag,F7 AFs), T Tr ohs : Ay, T - Ag,Fr A Fg
— . A.F Ag,Fr A Fg Cut
—
b A F T A0 Fr by ToAaF A Y o AsE T AeFs B be i T.AsE AgFs
Z I ALF Ag Fr hCut Z I ALF Ag,Fs hCut

— . A4 F Ag,F7 AFg
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T h7 : F5,A¢ = T,Fs,A190 h7 :F5,A¢ = T,F9, A1g
R
ohs : Ag (T,Alo,Fg /\F9)7F5 oh7 : Ag,Fs - T,Aq10,Fs AFg
—:AgF T,Aq10,Fgs AFg
—

—:Ag b+ T,A10,Fg AFg

Cut

e Case rule Vg

hs : T,A4 F Fr7,Fg, Ag
Tr VR
oh IA4F(AG,F7\/F8)7T ohs : Ay, T+ Ag,F7 VFg

Cut
—: Ay Ag,F7 VFg v
—
T W
ohy : A4 F T,Aq,Fr,Fs  ° hg:T,AsF Ag,Fr,Fs az/
hCut

—: Ay Ag,Fr7,Fg
—: Ay Ag,F7 VFg

h7 : F5,Ag¢ = T,Fs,Fg, A1g

Tr VR
ehy : Ag - (T, A1, Fs V Fo),Fs oh; : Ag,Fs - T,Aqg,Fs V Fy ot
— . AgF T,Am,Fs VFy v
—
Tr

—:AgkF T,A10,Fg VFg

e Caserule Lg

hs : T,A4 F Ag

oy : Ay F (L, Ag), T Tr ohy As TF LAg F
7:A4}—J_,A6 Cut

—
oy AaE LT A ™V O TALE LA &V
T AL LA hCut

hy : F5,A¢ - T, Ag
Tr 1lr
ehy : Ag - (T, L, Ag),Fs oh7 : Ag,F5 T, 1, Ag
- AG = T,L,Ag
—

Cut

— T
i AsF L, T,As B
e Caserule Ty
T T
ohy AL F (T, Ag), T 7 ohy: A, TFT,Aq
C
T ALE T, Ag ut
—
- T
AR T, A B
T T
ohy i Ag b (T,Ag),Fs " ehy:Ag,Fs b T,As °
T AGF T, Ag Cut
—
- T
— I AgFT,Ag T
e Case rule K
hy : unbox(Ols) + Fr
Tr

ehy : OI's, Ag + (A, [JF7), T ohy : (0I5, Ag), T F Ag, [|F7

—:0rs, Ag F Ag, [Fr
—

— t unbox(Ols) + Fr
- Ag, 005 = Ag, [JF7

Cut

ax/W
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- hg : unbox(Ol'1o), unbox(LOFs) - Fg
ohy : OTyg, A7 = (T, Ay, [JFs), UF5 R ohg : (0, A7), 0F5 F T, Ay, [|Fs
— : 0o, A7 = T, Ao, [|Fs

—

Cut

T
— A7, 010 - T, Ag, [IFs "

hg : unbox(OI'7) + Fg
R

T
ehy : OT'7, Ago F (T, A, [[Fs), Fs ohs : (U7, A10),F5 T, Ao, [IFs

— DF7, AIO [ T, AQ; []FS
—

—: Ay, 007 T, Ag, [|Fs

Cut

Tr

e Case rule A45

T hy : 005 = g, Fg
oh; : (s, Ag F (dT's, A7, [|Fs), T R ehy : (OI's, Ag), T - I, A7, [|Fg

—: 0r's, Ag - OCg, A7, [|Fs
—

— : Ay, 005 - A7, 00, []Fg

A45
Cut

ax/W
A45

hg : DFll,DFs - DF87F9

- A4
ohy - OT'yy, A - (T,00s, Ajo, [[Fo), OF5 " ehg : (OT'y1, Ar), OFs - T,0Cs, Ao, [Fo ’
Cut
—: 0Ty, A7 = T,00s, Aso, [JFe h
—
Tr
— A7, 0011 F T, A40,0, [JFy
hg : 'y = OI'g, Fg
T A45
ohy : (I'7, Ay F (T,00s, Ao, [JFe), Fs ohg : (OI'7, Au1), Fs B T, 00, Ao, [IFo Cut
—:0r7, Ay = T,00s, Aio, [JFe .
—
Tr
—:Aq1, 007 B T, Ay, 00, [[Fo
e Case rule —,
. hy:T,Ag b F5,A7 hy:T,Fg,Aghk Ag
oh; : Ag,F5 = Fg - A7, T " ohy : (Ag,Fs = Fg), T - A7
Cut
—: Ag,F5 > Fg F Ay h
—
T W T v
b, AsF T.ATFs R ha:T.As b ArFs :z/ eh; : Ag,Fg - T,A7 R hy : T,Ag,Fe - A7 :z/
" t
—: Ag - A7,Fs i — 88 Fe - A7 ’
—: Ag,F5 > Fg F Ay
he : A7+ T,Fs,As hg :Fg, A7 T,As
Tr -L
ohy : A7k (T, As),Fs — Fy ehg : A7,Fg - Fg - T,A5
Cut
- ZA7FT7A5 .
N
- T
— A7 T, A5 R
hy : F5,A10 - T,Fs,Ag hy:F5,Fg,A1g - T,Ag
Tr L
ohy : Ajg,Fg — Fg F (T, A¢),F5 oh7 : (A10,Fs = F9),F5 - T, A6
— Ay, Fg > Fo b T,Aq o
—

-
A0, Fs S FoFT,Aq &

e Case rule Ay,
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hy : T,F5,Fs, Ag - Ay

TR AL
oh; : Ag,Fs AFg A7, T oh, : (Ag,F5 AFg), T Az
Cut
—: Ag,F5 AFg F Ay .
N
Tr ax/W

oh; : Ag,F5,Fg - T,Ar hy : T,Ag,F5,Fg F A7
— : Ag,F5,Fg - A7
—: Ag,F5 AFg F Ay

hCut

AL

hg : Fg,Fg, A7 F T, As

Tr AL
ohy : A7 F (T,As5),Fs AFg ohg : A7, Fg AFg F T,A5
TALF T, A, Cut
—
e — T
- A7 = T,A{) R

h7 : F5,Fs,Fg, Ao = T, Ag
TR AL
oh> : Ayg,Fs AFg = (T, A¢),Fs oh7 : (A19,Fs AFg),F5 = T,Ag cut
—:A109,Fs AFg F T, Ag v
—

—:A10,Fs AFg = T, Ag

Tr
e Case rule Vv,

hy : T,F5,As - A7 hy: T,Fs,Ag - Ay

ohi : Ag,F5 VFg - A7, T Tr ohs : (As,F5 VFg), TH Ay g
A, Fs VEs F Ay Cut
—
b AR FaFT.Ar B om T A F Ay Y o AsFeFT. A, 'R hy T AR FeF A, XM
T AsFsF An heut T As FoF An heut
. As,F5 VF F A E
he : Fg, A7 - T,As hg:Fg, A7 T,As5
Tr \'27
ehy : A (T,As),Fs VFy ehg : A7, Fg VF F T,A5
T AR T A, Cut
N
TarTA R
. F,Fs, Ao £ T, 8¢ by iFs,Fo, Mok ToAs
eho : Al(),Fg V Fg = (T,Ag),Fs eh7 : (A107F8 VF9),F5 - T,AG
T A FsVFo - T.Ag Cut
—
— :A19,Fg VFg F T, Ag Tr
e Case rule AT
hy: T,Fs, Ar, [[Fs - Ag
ohy : A7, [|Fs - Ag, T Tr ohy : (A7, [JF5), T+ Ag
AT Fs F Ag Cut
—
ohy : Aq,Fs, JFs - T, Ag TR T Ar e Fs - Ay Y
A Fa. [IFs I Ao heut
— . Aq, [JFs F Ag ATG
he : Fs, Ar, [Fs F T, As
ohs : A7 - (T, As), [Fs TR ehe A, [Fs - T, As
AT, A, Cut
—
A FTA R

h7 : F5,Fs, Ao, [[Fs - T, Ag
ohy : Ao, [[Fs F (T, A¢), Fs oh7 : (Ao, [JFs),F5 = T, Ag
—:Ag,[[Fs = T, Ag
—

R
Cut

S — T
— Ao, [FsF T,A¢
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e Case rule 1,

T 1
ohy: L, AgF A5, T 7 ‘ehy:(L,Ag), TFA; ©
T L Agr A, Cut
—
T
1 AgrFAg O F
T €L
ohy : Ar b (T, Ag), L " ehg: A7, LFT,A; ©
C
AT, As ut
—
- T
A FT,A; B
T L
ohy: L, Aghk (T,Ag),Fs ' ehy:(L,Ag),Fs - T,A¢ ~
T L AsF T, Ag Cut
—
S SR
— L, AsF T,Ag T

e Case rule [

Tr
oh; : A7, ps F (A6,p5), T ohy : (A7,p5), T F Ag,py c
ut
- A7715’5 [ AGaPs
—
-
— : A7,ps - Ag, ps
Tr
ohy : Ag - (T,As,p;),pr7 ohs : Ag,p; - T,Ag,p; cut
u

—:Ag - T,As,p;
—

I S
— i Agk T,As,p, T

Tr I
ohg : (Ag,p;),F5 - T,Ag,p; cut
u

oh> : Ag,p, - (T, As,p;),Fs
—:Qg,p; FT,As,p;
—

T
—:Qog,py F T, As,p;7 R

e Case rule T,

hy : As F Ag
R TrL
oh; : As F Ag, T ohy : A5, T F Ag c
— A5 F Ag ue
—

—:As F Ag

ax/W

he : Ar F T, As
ohy : A7 F (T,A5), T ohg : A7, TH T,A5
— A7 FT,As
—
AL FT,As

R L

Cut

Tr

h7 : F5,Ag = T,A¢
Tr TL
ohz i T,As - (T,Aq),Fs ohr : (T,A¢),F5 - T, Aq
T AsE T, A cur
—

—:T,AsFT,Aq

Tr

6.6 Status of K: 0K

e Case rule —p
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hq : unbox(DFg) - Fg hg : DF67F11, Az, []Fg F Fi2,A10
oh; : (s, A7 F (A1, F11 — Fi12), [|Fs oho : (g, A7), [[Fs F A10,F11 — Fi2

—:0ls, A7 F Aqp,F11 — Fi2
—

R

Cut

W
hy : unbox(Olg) - Fg ax/ ,
ax/W

oh; : A7, F11, 006 F A1, Fiz, [[Fs hg : A7,F11, 00, [[Fs F A1, Fi2
—: A7,F11,006 F Ayo, Fi2
—: A7, 00 - Ao, F11 — Fi2
hyy : 07, Fs,F12, Ag - F13, A1y, [|F10
ehy; : (7, Ag),Fg  (A14,F12 — F13), [|F10

hCut

hs : unbox(O'7) F Fig
R

ohy : (07, Ag - ((A14,F12 — F13), [[F10),Fs
—: 0Tz, Ag - (A14,F12 = Fi3), [[F10

N
W
— unbox(OT'7) F Fig =/

—: Ao, 007 F A1y, [|F10,F12 — F13

Cut

e Case rule A

hg : 0T, Az, [|Fs F F11,A10 ho : OTs, A7, [[Fg - F12, Ao

hy : unbox(Olg) - Fg
R
oh; : [I's, A7 - (A10,F11 AFi12), [[Fs ehg : (s, A7), [[Fs = A10,F11 AF12 cut
—:0ls, A7 - Ao, F11 AF12 "
—
W )
hy : unbox(OTe) F Fg ax/ , hy : unboz(Olg) + Fg ax/ ,
ax/W ax/W
oh; : A7, 006 - Ayo,Fi1, [Fs hg : A7,l, [[Fs F Aio,F11 oh; : A7, 006 F Ayo,Fi2, [|Fs ho : A7,l, [[Fs F Ao, F12
hCut hCut
— A7, 006 F Ayg,F12

—: A7, 006 F A1p,F11

— A7, 006 F Ao, F11 AFi2

hyy : O07,Fg, Ag - Fi2, A1y, [[F10  hiy : OT7,Fs, Ag F Fis, A1g, [[Fi0

hy : unbox(OT'7) - Fig
ohy; : (OI'7, Ag),Fg = (A14,F12 AF13), [JF10

ohy : 'z, Ag  ((A14,F12 AF13),[|F10),Fs
—:0r7, Ag F (A14,F12 AF13), [|[F10
—

Cut

ax/W

— tunboz(Ol'7) - Fig
—: Ag, U7 = Ay4,[JF10,F12 AF13

e Case rule Vg

hy : unbox(OTg) - Fg ho : T, A7, [JFs - F11,F12, A1o

eh; : DF67A7 = (Alg,Fll V2 F12), []Fs ehg : (DFG,A7), []Fs F Aq19,F11 VFi2 cut
—: 0T, A7 F A1p,F11 VFi2
—
h; : unbox(Olg) + Fg ax/u
ohy : A7, Ol F Aro, Fi1, Fia, [[Fs ho : A7, OCg, JFs - Aqo, F11, F1a izﬁ

—: A7, 006 - Ao, F11,F12
—: A7, 006 - Ao, F11 VFi2
hiy : OT7,Fs, Ag - Fi2,F13, A1, [[F10

hy : unbox(I'7) F Fig
K
ohy : (07, Ag - ((A14,F12 V F13), [|F10),Fs ohy; : (OI'7, Ag),Fg F (A4, F12 V F13), [[F10

—: 007, Ag F (A14,F12 V Fi13), [[F10
—

— :unbox(Ol7) - Fig
— : Ay, 007 F Ayy, [JF10,F12 VF13

ax/W

e Caserule Lg

hy unbom(DFe) - Fg hg : lg, A7, []Fg F A1o
ohy : Olg, A7 = (L, Ayo), [[Fs ohy : (s, A7), [[Fs - L, Ao
— DF67A7 [ J_,Alo
—

W W
oy A7 0T - L Ao 0Fs =" byt An 0T, JFs F L Arg 2/
hCut

— A, O0 - L, Arp

R

Cut
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hy : unbox(Ol'7) F Fio hip : 007, Fg, Ag F A12, [|F10
K
ohy : [I'7, Ag F ((L, A12), [[F10), Fs ohy; : (07, Ag),Fg = (L, A1), [[F10

Cut
—: 07, Ag - (L, A12), [|F10
—
W
— tunboz(Ol'7) F Fio ax/
— Ao, U7 = L, Ay, [[F10
e Case rule Ty
h; : unbox(OTle) F Fg
K Tr
eh; : g, A7 - (T, A1o), [IFs ehy : (O, A7), [[Fs - T, A0 cut
7:DF6,A7}—T,A10 U
—
T
— A, O06F T,A0 T
hs : unbox(O'7) F Fio T
K R
ohy : [I'7, Ag F ((T, A12), [[F10), Fs ohy; : (07, Ag),Fg = (T, A1), [[F10 Cut
u
— 07, A9 (T, A12), [[F10
—
T
— 8,007 F T, A1, [[F10
e Case rule K
hi : unbox(dl1, 0T 12) F Fg hy : Fg, unbox (1), unbox (1) F Fy
K
oh; : ([0, 0012), 0011, Ass - (As, [|F9), [IFe ohy : ((OTy0,02), 001, Ass), [[Fe F Ag, [JFo Cut
u
—: (0T, 0T12), 011, Ars = Asg, [[Fo
—
ax/W ax/W
— t unbox(Olg), unbox(I'11), unbox (Ol 2) F Fg, Fy — : Fg, unbox(OT10), unbox(O1), unbox(l'12) F Fo
Cut
— tunbox(0OT10), unbox(Ol11), unbox(O2) F Fg shu
—: Ag3, 0010, 0711, 002 = Ag, [[Fo
h; : unbox (01, 002) F Fg h7 : unbox(Ol1p), unbox(0OI'11) F Fo
K
oh; : ([0, 012), OT11, Ags = (As, [|F9), [IFe oh7 : (LT, 0T12), OT11, As3), [[Fe - As, [|Fg cut
u
— : (O10,002), 0011, A1z F Ag, [JFg
—
W
— t unbox(Ol1p), unbox(I'11) F Fg ax/
— Ay, 000, 0011, OT12 = Ag, [[Fo
ho : unbox (Ol 2,00 14) F Fg hyg : unbox(Ol2), unbox(l13), unbox(LF7) F Fig

K
ohy : (2,00 14), 0013, Ass F ((A11, [JF10), [IFs), OF7 ohg : (12,00 14), 0713, Ass), OF7 F (Axa, [[F10), [[Fs cut
u
— (E’F127 DF14), DFL?,, AN (Alh []F10)7 []FS
—

W
— :unbox(dl2), unbox(Ol4) F Fg ax/

— Ay, 002, 003, 0014 = Agy, [[Fio0, [JFe

hs : unbox (01,00 3) F Fio hg : unboz(O11), unbox(OT12), unbox(CF7) F Fig
ohy : ((OI'11,0013), 002, A1a F (Ao, [JF10), OF7 K ohg : ((OI'11,0C13), 002, A14), OF7 F Ag, [JF10 cut
—: (00r11,003), 002, A1a F Ag, [IF10
—
— tunboz(Ol1), unbox(OT13) F Fig ax/i
— A4, 001,002, 0015 F Ag, [JF10
ho : unbox(Ol2, 00 14) F Fg hg : unbox(OI12), unbox(OT'13) F Fig

K K
ohy : (T2, 0014), 013, Ass F ((A11, [IF10), [[Fs), Fr ohy : ((OC12,0014), 003, Ass), F7 - (A1, [JF10), [[Fs cut
u
—:(Ory2,0014), 003, Ars F (Ar1, [JF10), [Fs
—

W
— : unbox(Ol2), unbox(Ol'13) - Fig ax/

— Ay, 002, 003,004 - Ayy, [JF10, [JFs
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ho : unbox (01,00 3) F Fio hg : unbox (1), unbox(OT12) F Fig
K
ohy : (01, 003), 0012, A F (Ao, [[F10), F7 ohg : (01, 003), 0012, A14),F7 = Ao, [|F10

Cut
— : (Or11,0003), 0012, Ag E Ag, [[F10
—
/W
— tunbox(Ol1), unbox(Ol12) - Fig ax
— : Aqq, 0011, 0712, 0013 = Ag, [[F10
e Case rule A45
hy : unbox (01, 00 3) - Fe hy : O011, 000, [JFe - Os, Fio 4
K 45
oh; : (UI'y1,0T13), 02, Arg F (OTs, Ag, [[F10), [[Fs oh7 : ((OI11,0T13), 02, A1a), [JFe F OT's, Ag, [[F10 cut
u
—: (0ry;,003), 002, Agg F O, Ag, [[F10
—
W
hy : unboz(0l11), unbox(I'13) F Fg ax/ ,
ax/W
oh; : [y, 02, 003 F Fio,0Cs, [|Fs hy : Uy, 012, T3, [JFe - Fio, 0T
hCut
—:0ry;, 002,003 - Fi, 00 15
— 1 A1q, 0011, 072,003 - Ag, OTs, [JF10 °
hi : unbox(dl11,0013) F Fe h7 : Oy, 002 F O, Fio Ad
5

K
oh; : (OIyy,003), 02, Ag F (OTs, Ag, [[F10), [JFs ohy : (11, 0C13), T2, A1), [JFe F OI's, Ag, [[F10 c
—: (001,00 3), 002, Ay = OTs, Ag, [[F10
—

ut

W
— [y, 002 F Fi, 0O0g ax/ Ad5
— A4, 00, 002, 0013 = Ay, Ols, [[F10
ho : unboz (O3, 00 5) F Fg X hg : O3, 004, OF7 = OC2,F1q, [JFs A
45
ohy : (U135, 075), U4, Ase = ((OT12, Avo, [[F11), [IFs), UF7 ohy : ((UTy13,0T15), 04, Ase), UF7 E (OT12, Aro, [JF11), [|Fs cut
u
—: (03,00 5), 0014, Age F (12, Ao, [[F11), [JFs
—
W
— t unboz(Ol3), unbox(l'15) F Fg ax/
—: Ay, 003, 0014, 0015 = Ay, 02, [JF11, [JFs
ho : unbox(dl15, 00 15) F Fs X hg : OT'y3, 004, 0F7 - Oy, F11 m
5
ohy : (U3, 0T5), U4, Ave F (B0, A1z, [[F11), [IFs), UF7 ohg : (T3, 05), U4, Ase), UF7 F (HT10, A1z, [JF11), [[Fs cut
u
—: (0ry3,005), 0014, Age F (010, Axz, [[F11), [[Fs
—
W
— t unbox(Ol3), unbox(I'15) - Fg ax/
K
—: Ay, 003,004, 005 F Ay, O, [JF11, [JFs
ho : u"box(DF127 I]1—\14) FF11 % hg : ("1, O3, 0F7 = Oy, F11 A5
ohy : (L2, 0T 14), O3, Ags = (LT, A1o), [JF11), UF7 ohs : (T2, UT14), U3, Ags), UF7 F (LT, Avo), [F11 cut
A’
— (02, 0014), 0015, As F (HT, A1o), [JF11
—
W
— tunboz (Ol 2), unbox(OT14) - Fi1 ax/
—: Ay5, 002,003, 0014 F Ao, 0T, [JF11
ho : unbox (O3, O5) F Fg hg : OI'y3, 004 F OCy2, F11, [JFs N
K 45
ohy : (3,00 5), 014, Ase F ((HT12, Avo, [IF11), [[Fs), Fr ehg : (T3, 0015), 0014, Asg), Fr = (OC12, Avo, [JF11), [JFs Cut
u
—: (0ry3,005), 0014, Age F (012, Ao, [[F11), [[Fs
—
W
— t unbox(Ol13), unbox(I'15) F Fg ax/
— Ay, 003,004,005 = Ay, 02, [JF11, [JFs
ho unbox(DFlg, DF15) - Fg e hg : OI'y3, 0014 F OT9, F11 Ad5
ohy : (O3, 005), 0014, Ae F (010, A1z, [JF11), [JFs), Fr ohy : ((OI'y3,005), 0014, Age), F7 = (OT10, A1z, [JF11), [[Fs cut
u

—:(Ory3,0015), 0014, Ase F (OT10, A1z, [[F11), [|Fs
—

W
— t unboz(Ol3), unbox(l'15) F Fg ax/

— Ay, 003, 0014, 005 = Ag, O, [JF11, [JFs
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hy : unbox(Ol12,dl14) - F13 hg : 002, 003 - O, F11

ohz - (OT12,0014), O3, Ars - (DT, Aro), [F11).F7 ©* ehs : (D12, 00T1a), Ol1s, A1a), Fr - (0T, Aro), [Fas 48
. (OT12,0T14), O3, Ars F (OTs, Aro), [F11 Cut
—
— :unboz (Ol 2), unbox(l14) F F11 ax/i
—: Aq5, 0012, 003, 0014 F Ay, Oy, [|F11
e Case rule —,
h; : unbox(Ole) F Fr hg : OTg, A2, [JF7 - Fg, A11 hg : 0T, F10, A1z, [[F7 F A1g
eh; : (g, A12,F9 — Fig - Aqq, [JF7 K ehg : (OI'g, A12,F9 — F19), [[F7 F A1y
— :[l'g, A12,Fg — F19 F A11
—
hy : unbox(Olg) F Fr ax/i hy : unboz(Olg) + Fr ax/i

ohy : Aus, O - Ary,Fo, [F7 s : Aug, 0T, [F7 - Arr, Fo :Zj ohy : Aiz,Fro, Ol F Ay, Fr ° hs : Aig,Fro, OTg, [Fr F Ars :z:‘:

— 1 A1, 006 - Aq1,Fg — 1 Ay9,F10, 006 F Aqy N

—: A2, 006, Fg — Fio F A1g
hs : unbox(OT'7) F Fig X hip : O07, Ag F Fi2,Ag, [[F10  hip : O0'7,F13, As F Ag, [|[F10
eh, : [I'7, Ag - (Ag, [JF10),F12 — Fi3 eh;; : (OI'7, Ag),Fi2 — Fi3 - Ag, [[F10 cut
— 07, Ag F Ag, [IF10
—
— :unbozx(Ol'7) - Fig ax/W
—: Ag, 007 F Ag, [JF10
hs : unbox('7) F Fio X hyy : O07,Fg, A1a F Fi2, Ag, [[F10  hi1 : Oz, Fs,Fi3, A1a F Ag, [|F10
eho : DF7,A14,F12 — Fi3 F (Ag7 []Flg),Fg ehqyq : (DF7,A14,F12 — Flg),Fg F Ag, []Flo
—: 007, A14,F12 = F13 = Ao, [|F10 u
—
ax/W

— tunbox(Ol'7) - Fig
— A4, 007, F12 = Fi3 = Ao, [|F10

e Case rule Ap,

hq: unboz(DFG) = Fr hg : Drg,Fg,Flo,A12, []F7 = A
K
oh; : (s, A12,Fg AF10 - Aqg, [JF7 ohg : (T, A12,F9 AF10), [[F7 F A1

—:Uls, A12,Fg AF10 - A1
—

ax/W

hy : unbox(Olg) F Fr

K ax/W
oh; : Ay, Fi0,Fo, 0T - Ayy, [JF7 hg : A1a,F10,Fo, 0, [JF7 F Aqy
— 1 A12,F10,Fg, e = Ay
L
—: Ay, 006,Fg AF10 F Ay
hy : unbox(T7)  Fio hy1 : OT7,F12,F13, Ag F Ag, [JF10 A
L

K
ohy : [I'7, Ag F (Ao, [[F10),F12 AF13 ohy; : (OT7, Ag),Fi2 AF13 = Ag, [[Fio c

—: U7, Ag = Ao, [[F10
—

— tunbox(0I'7) - Fig
= Ag, U7 = Ag, [[F10

ut

ax/W

hy : unbox(Ol'7) F Fig hip : O07,Fs,F12,F13, A1a b Ag, [JF10
K
ohy : (T'7, A14,F12 AF13 F (Ao, [[F10),Fs ohy; : (7, A14,F12 AF13),Fs F Ag, [[F10

—: 007, A14,F12 AF13 F Ao, [[F10
—

— :unbox(Ol'7) - Fig
— 1 A1, 007, F12 AF13 F Ao, [[F10

ut

ax/W

e Case rule VvV,
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hq : unbox(DFg) - Fr hg DF67F97 Aqa, []F7 F Ai1 hg: DF67F10, Az, []F'? F A
ohy : (T, A12,Fg V Fig - Aqq, [|F7 ehg : (O, A12,Fg V Fio), [JF7 F A11

—:Uls, A12,Fg VFi0 - A1
—

ax/W

W
hy : unbox(Olg) + Fr &/

hy : unbox(Olg) + Fr

ohy i Aig,Fo,OTg F Arr, Fr © hs : A, Fo, OTg, JFr - Ar ZZ:‘;’ oy : Aig,Fro, 0T F Ar, JFr © he : Az, Fro, O, [JF7 - A az:t
— Ao, Fg, 006 F Aqy — A2, Fi0, 006 F Ay Vi
— :Aq2,006,Fg VFio F Aqq
hs : unbox(O7) + Fig hyy : O07,F12, Ag b Ag, [[F1o  hip : 007, F13, Ag B Ag, [|F10
ohy : OI'7, Ag - (Ag, [[F10),F12 V F13 ehi : (L7, Ag),F12 V Fi3 F Ag, [[F10 cut
— 07, Ag F Ag, [JF10

=
— tunboz(O'7) F Fig
—: Ag, 007 = Ag, [[F10

ax/W

hy : unbox(OI'7) F Fig hyy : 007, Fg,F12, A1a - Ag, [[F10  hip : O'7,Fg,Fi13, A14 F Ag, [JF10
ehy : Oz, A1y, F1a V Fi3 F (Ag, [[F10),Fs ehy; : (OC7, Ay, F12 V Fi3),Fg F Ag, [|F10 cut
u
— : 007, A14,F12 VFi3 = Ao, [|F10
—

W
— tunboz(OI'7) F Fig ax/

— A4, 007, F12 VFi13 = Ag, [[F10

o Case rule AT

hy : unboz([ll_‘n, []Fg) = Fr hg : DFU, Fo, Ag, []F7, []Fg F Aqg
eh; : (T4, [JFo), Ag = Ay, [F7 ohs : ((OT'11, [IF9), Ae), [[F7 F Ao cut
u
= (HI'11, [[Fo), Ag = Agg
—

ax/W ax/W
oh; : Ag,Fo, 11, [[F9 = Aqo, [JF7 hg : Ag,Fg, 11, [JF7, [JFo = Aqg
hCut
— 1 Ag,Fo, 0011, [JFo - Asg
— A6, U1, [[Fg = Axo

h; : unbox(Olg) + F7 hg : 0T, Fg, A11, [JF7, [[Fo F Aqo
oh; : (s, Aq1, [[Fo F Aqo, [[F7 ohg : ([0, A1, [[F9), [JF7 = Aqp cut
A
— : 0OCg, Aq1, [J[Fo F Aqg
—

ax/W ax/W
eh; : Aq1,Fo, T, [[F9 = Aqo, [JF7 hg : A1, Fo, 0T, [[F7, [[Fo F Aio

— A Fy O [Fo - Any heut
— : Aq1,00, [JFo F Aqg
hy : unbox(HI's) - Fo hg : T, Fo, Az, [[Fo - Aqg
*h O Ar - Duo. [Py " ehot (OTe. Av) [Fo + Auo
— :Ole, A7 - Ao
—
— : A7, 006, unbox(OTg) F A1, Fo ax/V ohy : A7, Fg, 00 - Ao, [JFy ax/i hg : A7, Fg, O, [[Fo F A1g ax/W
—:A7,006 F Aqp, Fg ATG — A, Fo, 006 F A
A7, O F Aro sCut
ha : unbox (U3, [[F12) F Fio hyp : O3, F7, Fi2, Ag, [[F12 F Ao, [F10
oh, : (OTy3, [JF12), As F (Ag, [|F10),F7 ohyy : ((dIM13, [JF12), As),F7 F Ao, [[F10
— : (O3, [JF12), As F Ag, [JF10
—
— : Fia,unboz(Ol3) F Fio ax/l
—: Ag,0l3, [[F12 F Ao, [[F10
hy : unbox(I'7) F Fio X hyq : Oz, F12, Asg, [[F12 F Ag, [|F10
oh, : (7, Ag F (Ao, [JF10), [JF12 ehy; : (7, Ag), [[F12 F Ag, [|F10 cut
— 07, Ag F Ag, [JF10

_
— :unbozx(Ol7) - Fig
—: Ag, 007 F Ag, [[F10

ax/W
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ho : unbox(OT'7) + Fig hyy : OT7,Fg,F12, Ags, [[F12 F Ag, [[F10
ehy : (7, Ays, [[F12 F (Ao, [[F10), Fs ohiy : (L7, Aqg, [[F12),Fs F Ag, [[F10
— U7, Ags, [JF12 F Ag, [F10
—

Cut

/W
— :unbozx(Ol7) - Fig ax

— A3, 007, [[F12 F Ag, [|F10

e Case rule 1,

h; : unbox(OTle) F Fr
ehy : (Ts, L, A1g = Ag, [[Fr K ohg : (s, L, A1g), [[F7 - Ag

— DFG,J_,AH) = Ag
—

— L, A0, 006 - Ag

L
Cut

1L

ho : unbox(Ol7) F Fig
K
ehy : (7, Ag - (Ao, [|F10), L ohiy : (OT7, Ag), L F Ag, [[Fio

— DF7,A8 F Ag, []FIO
—

— tunboz(Ol7) F Fig
— A, 007 F Ag, [JF10

1r

Cut

ax/W

hs : unboz(O'7) F Fig
K
ehy : (7, L, A1s - (Ao, [[F10), Fs ohy; : (OT7, L, Ayz),Fg = Ag, [F10

—: 07, L, A2 F Ag, [JF10
—

— L, A, 007 = Ag, [[F10

Ll

Cut

Lz
e Case rule I

h; : unboz(Olg) + Fr
K I
ehy : 0T, Av1,pg F (A10,Py)s [F7 ehg : (U's, A11,py), [IF7 - A1o,pg

Cut
— 00, A11,p9 F A10,pg
—

I
— A1, UTs, pg F Ato, Py

ho : unbox(dl'7) F Fo
K I
ohy : (7, Ag = ((A12,P11), [IF9), P11 ehio : (OC7, Ag),pyy F (A12,p1;): [[Fo Cut
u
— . dr., Ag + (A125P11)’ []FQ
—

ax/W

— : unbozx(Ol'7) F Fo
—: Ag, 007 = A12,pyq, [JFo

ho : unbox(Ol'7) F Fg
K
ehy : OT'7, Auz, pyy b ((A12,p14), [IF9), Fs ehio : (U7, A1z, py),Fs - (A12,p1y), [IFo
— 007, A13,p; F (A12,p11), [IFo
—

Cut

- AIS;DF%PM = A127P11) []FQ

e Case rule T,

hy : unbox(Oe) - Fr hg : Ol6, Ayo, [[F7 F Ay
oh; : O, T, A0 F Ao, [IF7 K ehg : (T, T, A1), JFr F Ay ©
- DFG, T, AlO [ Ag gut
—
oh; : T, A1, 0T F Ao, [|F7 ax/i hs : T, Aqo, U, [[F7 = Ag :/i
1'%

—: T,A10,006 F Ag
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hs : unbox(OT'7) + Fip hyp : Oz, Ag = Ay, [|F10
ohy : [I'7, Ag F (Ao, [[F10), T ohy; : (007, Ag), T F Ao, [[Fio
—: 07, As = Ag, [[F10
—

Cut

ax/W
—: Ag, 007 F Ag, [|F10

ha : unbox(O7) F Fig hyp : 007, Fg, A1z F Ag, [[F10
ehy : [I'7, T, A1z F (Ao, [[F10), Fs ohy; : (07, T, A12),Fs F Ao, [[F10

—: 07, T,A12 F Ao, [[F10
—

— tunboz(Ol7) F Fig
—:T,A12,007 F Ao, [[F10

ax/W

6.7 Status of A45: fail

e Case rule —p

hy : DF7 - DFlo,Fg A5 hyg @ DF7,F12,AS, []Fg [ DFlU,F13,A14
eh; : [I'7, Ag F (10, A14,F12 — Fi13), [|Fo ehy; : (7, Ag), [JFo - 10, A14,F12 — Fi3

—:0r7, Ag - 0o, A14,F12 — Fi3
—

—R

Cut

P — W
hy : OT7 F Fo, M0 ax/
A45 ax/W

oh; : Ag,Fip, 7 F Ay, Fi3, 000, [[Fo hiy : Ag,Fi2, UT7, [[Fg = Ayg, Fi3, 000
— : Ag,F12, 007 F Ay, F13, 0010
—:Ag, 007 F Ay4, 0010, F12 — F13

hCut

—R

hy : OI'g - OMy1, Fio, OF 19 Ad5 hyz : OTs,Fia, Ag, OF10 F OT11, Fi5, Ags, [[F12
ehy : [l's, Ag F (11, (A6, F14 — F15), [[F12), OF10 ohy3 : (s, Ag),F10 - OT11, (Are, F1a — F1s), [[F12

—:0Cg, Ag F OT11, (A16,F14 — Fi5), [[F12
—

—R

ut

W
ho : I'g - DFln,Flz, Oriq ax/
A45 ax/W

ohy : Ag,Fi14, s F UF10, Ase, Fis, U1, [[F12 hig : OF10, Ag,F14, Uls F Ay, Fis, U1, [[F12
— : Ag,F14,UTs = Ayg,F15, 011, [JF12
—: Ao, 00g - Ayg, 011, [JF12,F14a — Fi15

Cut

ho : Olg - O3, F1o A4 hy3 : OTs, Fg,F14, A1o - OT11, F15, Ass, [|F12
ohy : Ol's, Ayg = (OT11, (Ate, F1a — Fi5), [[F12),Fo ohy3 : (s, A1g),Fo 011, (Ass, F1a — Fi5), [[F12
—:0lg, Ao F 011, (A1, F1a — Fis5), [JF12
—

N W
— g + F15, 0013 ax/

—: Ao, 00s F Aye, 0011, [JF12,F1a — Fis

Ad5
e Case rule Agr

hy : O07 + OCy0, Fg 45 hyy : 007, Asg, [[Fg F Ol10,F12, A4 hyg : 007, Ag, [JFg F OIMo, Fi3, A1
oh; : [I'7, Ag - (OT'10, A14,F12 AF13), [|Fo ohy; : (7, Ag), [[Fo - O10, A14,F12 AF13

- E]F77 Ag [ DFlo, A14»1:‘12 AFi3

—

e ——————— W e —————— W
007 F Fe. 0Ty 2/ i p 007 F e, OTyg 2/ i

ax, e ——

oh; : Ag, 07 - Ay, Fio, 000, [JFo hiq 2 Ag, 007, [[Fe = Ayg, Fi2, 0010 ACut oh; : Ag, 7 - Ay, Fi3, 000, [JFo hiq 2 Ag, 007, ]
—: Ag, 007 = Ay, Fr2,000 " —: Ag, 007 - Agy, Fi3,000

—: Ag, 07 - Ayg, 0010, F12 AF13

Cut

AR
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hy : OTg = 011, Fr2, OF10 45 hyg : OTg, Ag, OF10 - OIM11, F1a, Ase, [[F12  hig : OTg, Ag, OF;
ohy : ['s, Ag F (11, (A1s, F1a AF15), [[F12), OF10 ohy3 : (s, Ag),OF10 - OT11, (Are, F1a AF1

— :0ls, Ag - 0I'11, (A16,F14 A F15), [JF12
—

hy s O0s - OF1o, Fia, O3y 27" hy s OTs - OF1o, Fia, 01y 27"
ohz Ao, Ol I OF10, Are, Fiz, 0011, [F1a %% Tyg : OF10, Ao, Ols - Arg, Fra, Ol11, JF1a /" oha Ao, Ol - OF10, Are, Frs, Ol11, [Fia
Ao, Ols F Do, Fia, Oy, [Fiz hous Ay OlsF A
— : A, 0l's F Aye, 0011, [|F12,F14 AF15
hy : Org - Oy, F1a 45 hyz : O0s,Fg, A1 F OI'11,F14, Asg, [J[F12  hiz : O, Fg, A1g F OI'11,Fi5, Ass, [JF12
ohy : (g, Ay - (A1, (A, Fia AFis), [[F12), Fo oh;3 : (OI's, A1g),Fo F OT'11, (A1s, F14 AFi5), [[F12
—:0rs, Ay - 0OT11, (A, F1a AF1s), [[F12 o
—
. Orst Fi,0ry; 2
—: A1, 00g = Ay, 001, [JF12,F14 AF1s A5
e Case rule Vg
h; : 007 F Oy, Fo 45 hyy : 007, Ag, [[Fg = 010, F12,F13, A1y
ohy : (I'7, Ag + (OT'10, A14,F12 V F13), [|Fo ehy; : (7, Ag), [[Fo - OI'10, A14,F12 VFi3 cut
—: 007, Ag F 00, Ay4,F12 VFi3
—
my OO0, - Fy, Oy 27"
A45 ax/Ww
eh; : Ag, 'y + A4, F12,F13, 000, [JF hiy @ Ag, 007, [[Fo F Aq4,F12,F13, 00 et
—: Ag, 007 - A14,F12,F13, 000
—: Ag, 007 = Aq14,0010,F12 V Fi3
hy : Og - OT11, F12, OF10 hig : OTg, Ag, OF10 - OIM11, F14,Fis5, Asse, [[F12

Adb
ohy : ['s, Ag F (OC'11, (A6, F14a V F15), [[F12), OF10 oh;3 : (OTs, Ag),dF10 - OT11, (Ars, F1a V Fis), [[F12
—:0ls, Ag - 0I'11, (A16,F1a V Fi5), [|F12
—

W
hy : Og + OF19,F12, 001 ax/
A45 ax/W

ohy : Ao, Ll's - UF10, A6, F1a,F15, 0011, [[F12 hig : OF10, Ao, 0OTs = Ayg, F1a,F15, 011, [[F12
—: Ay, 00 - Ayg,F14,F15, 0011, [[F12
—: Ao, 0lg F Ay, 0011, [[F12,F14 V F1s

ho : O'g - OI'11, F1o 45 hy3 : OCg,Fg, Ayo - 011, F14,F15, Age, [|[F12
ohy : [I's, Ayo - (HT11, (A1e, F1a V Fis), [|F12), Fo oh;3 : (s, A1g),Fo - Ul'11, (Ate, F1a V F15), [[F12
— :0ls, A1o - OT11, (A6, F14 V F15), [|F12
—

R S
T Ors F P Or

—: Ay, 00s - Ayg, 0011, [JF12,F14 VFis

Ad5
e Caserule L

hy : O07 F O, Fy Ad5 hi; : 007, Ag, [[Fo = OT10, A1z n
oh, : (I'7, Ag - (010, L, A1a), [|Fo ohy; : (OC7, Ag), [JFo - 0T, L, Ay 1

. 0Or,, AgF Olo, L, Ars Cut
—

o Ag, 007 - L, Ars, OT10. 0Fs =" 11+ Ag, OT7, [Fo F L, Arg, Ol /¥

T A, 007 - L A, Ol1g heut
hy : Olg - Oy, Fi2, OF 10 45 hyz : OTg, Ag, OF10 - 011, Aug, [[F12 N
ehs - OTs, Ay F (0011, (L, Ara), [F12), OF 1o hy : (OFs, 89). OF10 F OFur, (L Ave) [Fiz "

. OTs, Ag F OC11, (L, Ara), [Fia
—
ohs s Ay, Ol - L, OF10, Ara, OT1r, [F1a Yt s OF1o, A, Ols - L, Ava, 11, [F1 :/w

— A, Olg F L, Ayy, 004, [|F12
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hp : Og - OI'11,F12 Ads hyg : O0g,Fg, Ayo F O3, Agg, [[F12
ohy : [l's, Aqo F (A1, (L, A1a), [[F12), Fo oh;3 : (OTs, A1g),Fo Oy, (L, A1a), [[F12

Cut
—:0r's, Ao F 001, (J_, A14)» []Fl?
—
—— W
— :0Org F Fyp, 00 ax/
Adb
— Ao, 00 F L, Ay, 001, [JF12
e Caserule Tp
hy : 007 = OC40,Fg
A45 Tr
ohy : 07, Ag + (OT10, T, A12), [[Fe ohy; : (7, Ag), [[Fo - OMp, T, A1z Cut
— 007, Ag F O, T, Aga h
—
Tr
— Ag,DF7 = T,A12~,DF10
ho : OI'g - OI'11,F12, OF1g
Tr

Ad5
ohy : [I's, Ag = (11, (T, A14), [[F12), UF10 oh;3 : (s, Ag),F10 F OT11, (T, A1a), [[F12

Cut
—:0ls, Ag = 0OT11, (T, A14), [[F12
—
Tr
— Ao, 0lg F T, Ayg, 004, [[F12
hy : O'g - OI'11,F12 A5
ohy : (s, Aqg F (A1, (T, A1a), [[F12), Fo oh;3 : (OTs, A1g),Fo 011, (T, A1a), [[F12 Cut
u’
— DFg, AIO - EIFH, (T, A14)) []F12
—
Tr
— Ay, 00 T, Ay, 00, [[F12
e Case rule K
hy : Oryo, 0094 = (OCyq, [IF19), F7 a hg : F7, unbox(0I5), unbox(Or3) - Fyg x
5
ehy : (OPq5, 00q4), Oly3, Ay5 = (0T, [IF10), A3), [IF7 ohg : ((OT12,00r14), 00 3, Ayp), [JF7 = (OT17, [F10), Ag ot - — : (0Oryo,0014), 003, Aq5
—: (Ory2,0r14), 0013, A15 + (OT11, [F10), Ag
Axioms assumed:
inf : C:MSFormula |-- True ; C’:MSFormula
inf : False ; C:MSFormula |-- C’:MSFormula
inf : P:Prop ; C:MSFormula |-- P:Prop ; C’:MSFormula
suc(hx:FNat) : C:MSFormula |-- True ; C’:MSFormula
suc (hx:FNat) : False ; C:MSFormula |-- C’:MSFormula
suc (hx:FNat) : P:Prop ; C:MSFormula |-- P:Prop ; C’:MSFormula
hy : 002,004 = O0g, Fr A4 hg : F7, unbox(Ol'12), unbox(OI13) F Fig K
5
ohy : (T2, 0014), 0013, Ays = (OCs, Axy, [[F10), [JF7 ohg : (T2, 00 14), OT13, Ass), [[F7 F OCs, Aq1, [[F1o cut
1%
—: (dry2,00r4), 003, Ags F OTs, Agg, [[Fio
—
ax/W
— : Frp, DFlQ, DFlg, DF14, unbom(DFlg), unboz(DFlg) F Fio0, DFg )
W T
— : 02,003,004 F Fio,F7, 00 ax/ — : F7, 005,003,004 - Fi0, 00 ¢
Cut
— : 02, OTy3, 0014 - Fio, 0T A45 s
—: Ays, 002, 003,004 = Ay, OCg, [[Fi0
hy : DF12,DF14 ~ (DFll, []Flg),F7 4 hg : unbox(DFlg),unbox(DI‘lg) F Fi0
45
oh; : (2, 004), 0013, Ags F ((OT11, [[F10), As), [IF7 ohg : (T2, 0T14), OT13, Ass), [JF7 F (OT11, [[F10), As cut
u
—: (Or2,0014), 003, Ays F (O, JF10), As
—
ax/W

— t unbozx(Ol2), unbox(OT13) F Fig
— Ay, 0012, 0013, 0014 = Ag, OT1, [[F10
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hy : 002,004 = O, Fr hg : unbox(Ol12), unbox(OT'13) F Fio

Ad5 K
ohy : (02,00 14), 0013, Ags F (OCs, Axx, [[F10), [[F7 ohg : (012,00 14), 0013, Ass), [[F7 F OCs, Aqg, [[Fio Cut
u
—: (012,07 14), 003, Ays = O, Axs, [[F10
—
W
— tunbox(O2), unbox(OT13) F Fio ax/
— Ay, 0012, 0713, 0014 = Agy, O, [[Fi0
hy : 044,006 F (OC3, [JF12), F10, OFs N hi1 : unbox(OT14), unbox(Ol15), unbox(LFg) - Fia
45
ohy : (0I14,0T16), 15, A7 = ((OT13, [[F12), Ag, [JF10), UFs ohy; : (14,00 16), 0015, Ar7), OFg = (O3, [[F12), Ag, [|F10 cut
u
—: (0r14,006), 0015, Ar7 F (013, [[F12), Ag, [[F10
—
ax/W
y hiy : unbox(OFg), unbox (T 14), unbox (Ol 15) F Fi2
ax/W
hy : 04, 005, 006 F OFg, F19, O3, [[F12 ohy; : [Fg, 4, M5, 0016 F Fro, O3, [JF12
hCut
— : 004,005,006 F Fio, O3, [JFi2 15
5
— A17, DF14, |:’l_‘157 DFls = A97 DFIS; []FIO; []F12
hy : OT4, 006 F Oy, F10, OFg hyy : unbox(OT14), unbox(Oly5), unbox(Fg) - Fia

A45 K
ohy : (14, 006), U5, Arr F (0D, (Ass, [|F12), [[F10), UFs ohy; : (14,00 6), 0015, Ar7), OFg = Oy, (Axs, [[F12), [[F10 cut
u
—: (Ory4,006), 005, Ay7 F OTg, (Axs, [JF12), [[F10
—

ax/W

hiy : unbox(OFg), unbox(l'14), unbox (Ol 15) F Fi2
hy : OC1s, 0015, 0016 I OFs, Fio, 00, [F12 =" ehy; : OFs, Ol1a, OC15, Ol - Fro, O, [F1a
. OC14,005, O F Fro, Oy, [F1z hout
— 1 Ay7, 0014, 005,006 = Agz, Oy, [[F10, [JF12

A45

hy : Oryg, 005 = Org, F1o, OFg hy1 : unbox(0T13), unboz(0T14), unboz(OFg) + Fig
A45
ehy : (Ory3,0r5), Olg, Ay = (OPg, Aqg, [F12), OFg enyy : ((Ory3,0r5), Or4, Ag6), OFg = OTg, Ay, [[F12 . - — : (Ory5,00r5), 0014, Aqg
ut
—:(Ory3,0r5), 004, Ay = Og, Aqg, [IF12

Axioms assumed:

inf : C:MSFormula |-- True ; C’:MSFormula

inf : False ; C:MSFormula |-- C’:MSFormula

inf : P:Prop ; C:MSFormula | —- P:Prop ; C’:MSFormula

suc (hx:FNat) : C:MSFormula |-- True ; C’:MSFormula
suc(hx:FNat) : False ; C:MSFormula |-- C’:MSFormula

suc (hx:FNat) : P:Prop ; C:MSFormula |-- P:Prop ; C’:MSFormula

hy : OCq4, 006 F (OT3, [JF12), F10, OFs N hi1 : unbox(OT14), unboz(Ol5) F Fia
45 K
ohy : (L4, 0T 16), 15, A7 = ((OT13, [[F12), Ag, [JF10), UFs ohy; : (14, 0T6), 0015, Ar7), OFg = (LT3, [[F12), Ag, [|F10 cut
u
—: (r14,006), 0015, Arr F (013, [[F12), Ag, [[F10
—

)
— tunbox(0l4), unbox (0T 15) - Fia ax/

—: Ay7, 0014, 005,006 = Ag, OI'13, [[F10, [JF12

hy : O 14,006 - 0Ty, F19, OFg 45 hip : unbox(Ul14), unbox(l15) - F12 X
ohy : (14, 006), 0015, Arr B (0T, (Ass, [|F12), [[F10), OFs ohy; : (014,00 6), 0015, Av7), OFg = Oy, (As, [[F12), [[F10 cut
A
— (04, 0T16), 015, Ar7 B O, (Ass, [JF12), [[F10
—

ax/W

— tunbox(dl14), unbox (Ol 15) - Fia
— A7, 0014, 005, 0016 = Ays, 0T, [|F10, [[F12
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ho : ('35, 005 - Oy, F12, OFg hyq @ unbox(OT13), unboxr(Ol14) F Fi2

A45
ohy : (3,00 5), 0014, Age F (OTg, Avo, [[F12), OFg ohy; : (13,00 5), 014, Ase), OFg F 0T, Ajo, [[Fi2 cut
A’
—: (013, 0715), 004, Age = O, Ago, [[F12
—
/W
— tunboz(Ol3), unbox (0T 14) F Fi2 ax
— Ay, T3, 0014, 0015 = Ay, O, [[F12
ho : OT14, 006 F (OT3, [JF12), Fio N hi1 : unbox(OT14), unbox(Ol15), unbox(LFg) - Fia
45
ohy : (0I14,0T16), 15, A7 = ((OT13, [[F12), Ag, [JF10), UFs ohy; : (14,00 16), 0015, Ar7), OFg = (O3, [[F12), Ag, [|F10 cut
A
—: (0r14,006), 0015, Ar7 F (013, [[F12), Ag, [[F10
—
ax/W
— :Uly4, 0016 = Fio, O3, [[F12 A45
— A7, 014, 005, 0016 = Ag, 03, [|F10, [JF12
hy : M4, 006 F Oy, Fio 45 hyq @ unbox(0l14), unbox (Ol 5), unbox(Fg) - Fia X
ohy : (014,00 6), 015, Ay7 = (0T, (A1s, [F12), [[F10), OFg ohy; : (4,00 6), 005, Arr), OFg = Oy, (Axs, [JF12), [[F10 cut
u
— (014, 0T16), 015, Ar7 B O, (Axs, [JF12), [[F10
—
)
— : 04,006 F Fio, 0y i 45
—: Ay7, 0014, 005,006 = Agg, O, [[F10, [[F12
ho : (03,005 F Oy, Fi2 a4 hi1 : unbox(0T13), unbox(Ll'14), unbox(Fg) - Fia
5
ehy : (LT3, 5), 014, Age F (0T, Aso, [JF12), UFg ohy; : ((l'13,005), 014, Agg), OFs = U, Ago, [[F12
Cut
—: (Ory3,00r5), 004, Ae F Oy, Ajo, [JF12
—
W
— O3, 005 F Fi2, 0Ty ax/ Ad5
— : Ay, 0013, 0014, 0715 = Ayo, O, [[Fi2
hy : 004, 006 F (OT3, [JF12), Fio N hi1 : unbox(UT14), unbox(Ul15) F Fiz
45
ohy : (LI14,0T6), s, A7 = (LT3, [[F12), Ag, [|F10), Fs ohy; : (14, 0OT6), U5, Ax7),Fs = (13, [[F12), Ao, [|F10 cut
A
—: (r14,006), 0015, A1z F (013, [IF12), Ag, [[F10
—
)
— unbox(I'14), unbox(OT'15) b Fia ax/
— 1 Ay7, 0014, 005,006 = Ag, 013, [[F10, [JF12
hy : 4,006 = Oy, F1o " hi1 : unbox(T14), unbox (Ol 5) F Fia K
5
ohy : (14, 006), OT15, Arr F (0T, (Ass, [|F12), [[F10), Fs ohy; : ((OT14,006), 0T 15, A17), Fg = 0T, (A1s, [[F12), [IF10 cut
1%
—: (0ry4,006), 005, A7 F Oy, (Axs, [[F12), [[F10
—
W
— tunbox(dl14), unbox(Ol15) - Fia ax/
— Ay, 004,005,006 = Ay, Oy, [JF10, [JF12
ho : I3, 005 F Oy, Fro A45 hyp e unbox(l:ll"lg), unbo:c([ll"M) = Fio
ohy : (UIy3,0T15), U4, Aye = (HTg, Ago, [JF12),Fs ohyr : (13,00 5), U4, Agg), Fs = U9, Aqo, [[F12 cut
u
—: (dry3,005), 004, Age = O, Ago, [[F12
—
)
— tunboz(Ol3), unbox(OT14) F Fi2 ax/
—: Ay, T3, 0014, 0015 = Ay, O, [[F12
e Case rule A45
ny : 00y, Oy - (OT 0, 0Ty, (IFg), Fr s hg : Ulay, Oy, [JF7 F Oy, 00y, Fg aas
ehy : (P4, 0r6), Oly5, Ay7 = (O, 072, [Fg), OP11, Aq3), [IF7 " eng : (Ory4, Oryg), OPys, Ar7), [F7 - (OT19, 0012, [Fg), 1, Aqg . to

— :(0Ory4,0r96), 005, Ag7 = (BT, Oyo, [IFg), OTy1, Ag3

Axioms assumed:
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inf C:MSFormula |-- True ; C’:MSFormula

inf False ; C:MSFormula |-- C’:MSFormula

inf P:Prop ; C:MSFormula |-- P:Prop ; C’:MSFormula
suc (hx:FNat) C:MSFormula |-- True ; C’:MSFormula

suc (hx:FNat) False ; C:MSFormula |-- C’:MSFormula
suc (hx:FNat) P:Prop ; C:MSFormula |-- P:Prop ; C’:MSFormula
hy : 004, 006 = (OO0, 0O02), Fr A4 hg : OI'4, 005, [JF7 F O, 0711, Fg

oh; : (LI14,0T6), s, A7 = ((OT10, 0T12), U1, Ags, [[Fo), [JF7

ohs : ((I'14,0016), U155, A17), [J[F7 F (10, UM2), U1, Ags, [[Fe

— (004,00 6), 05, Ayy = (010, 0O02), 001, Ags, [JF
—

ax/W

hy : 004,006 = Fr, 00, 02

ax/W

oh; : ("4, 005,006 F Fy, O, 01, 0T, [[F7

A45
hg : L4, 05, 0T 6, [JF7 F Fg, 010, 001, 02 HCut
u

hy : OT14, 006 = (O, OT12, [JFy), F7

— [y, 005,006 F Fg, 00, 001, 002

A45
—: Ay7, 004,005,006 = Agg, O, Oy, OT12, [JFe

hg : 014, 0015 - OT10, 0711, Fe

oh; : (014,00 16), OC15, Ay7 = (O 10, OT2, [JFe), O11, Ays), [JF7

A45
ohs : (14, 0T46), OT15, Asr), [[F7 F (0710, 02, [JFg), Ol 11, Arg

hy : 0T14, 006 = (010, OT12), F7

—: (0ry4,00r6), 005, A7 B (O, 002, [JFe), 1, Ars
—

ax/W

— 04,005 - Fo, OT10, 01y m
—: Ay7, 004,075,006 = Axg, UM, U111, OT2, [JFe

hg : |:|1—‘147 Dl“ls = DF10,DF117F9

oh; : (OT14,006), OT15, A1z F ((OT10, OT12), 011, Axs, [JFe), [|F7

Ad45
° ehg: ((Or14,0r16), 0015, A7), [JF7 = (00, OT12), 0011, As, [JFe

—: (0r4,006), 0015, A7 B (010, 002), O 11, Ags, [|Fe
—

W
— : U4, 005 = Fo, OT10, UMy ax/

—: Ay7, 004,005,006 - Agg, O, 001, 002, [JFe

A45

hy : Oy, OTg F (0T, Oy, (IF11), Fg, OFg

hyo : Oryg, Oy7, OFg = OPo, O3, F1q, [Fg

A4
eho : (O, 0r4g), 007, Ayg F (05, 004, [IF11), (T3, Aq5), [JFg), OFg ohy

0 : ((OT16,008), OTy7, Aqg), OFg = (0T, Oy, [IF11), (Hl13, Aq5), [IFg (

—:(0Ory6,0ryg), 017, Agg F (OTq2, 0714, [F11), (OC13, Aq5), [IFg

Axioms assumed:

inf C:MSFormula |-- True ; C’:MSFormula
inf False ; C:MSFormula |-- C’:MSFormula
inf P:Prop ; C:MSFormula |-- P:Prop ;
suc (hx:FNat) C:MSFormula |-- True ;

C:MSFormula
C:MSFormula

suc (hx:FNat)
suc (hx:FNat)

False ;
P:Prop ;

ho : 0Ty, 008 (DF12, Ol14, []F11)7F97 OFs

|-- P:Prop ;

C’:MSFormula
C’:MSFormula
C’:MSFormula

C’:MSFormula

hig : OTye, Ol17, OFg = U2, O3, F1a

A45
ohy : (OI'6,0018), 0017, Arg H ((OC12, 004, [JF11), (O3, A1s), [[F9), OFs

ehio : (06, 0018), 0017, A1g), OFs = (OC12, 014, [JF11), (

—: (0T, 0T18), 017, Agg

= (OC12, 0014, [JF11), (OT13, A1s), [[Fo
—

ax/W

hio : OFg, 0016, 0017 = Fiq, 012, 003

ax/W
hy : 0Ty, OlM7, OTs F OFs, Fo, U2, T3, T4, [JF11

A
oh;o : [JFg, Mg, UT17, 0T 1g = Fo, T2, T3, U4, [JF11 hC

— :0ry6, 0017, 00 = Fg, 02, O3, O 14, [[F11

Ad5
— Ay, 006, 0017, 0018 = Ays, 002, O3, T4, [|F11, [[Fo
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ho : Oy, 08 F (Drlg,DF14),Fg,DFg A5 hip : DF167DF177|:|F8 0O, DF137F117[]F9
ohy : (6,0 8), 0017, Agg F (012,00 14), (OT13, Ass, [|F11), [[Fe), OFg ohio : (16, 00g), 017, Ayg), OFg F (OT12, 0T 4), (O3
—: (0T, 0T18), 017, Arg F (OT12,0T14), (O3, Ass, [[F11), [[Fo
—

1)
hy : OTy6, 008 - OFg, Fg, 02, 04 ax/
A45 ax

ohy : (', Oy 7, 0718 F OFg, Fi1, O 12, 0713, 014, [JFo hio : OFg, 016, 0017, Ol F Fra, 012, O3, O 14, [[Fy
- Dl—‘lg, Ory,,0rs + Fi1, Or., Dl—‘l;;, DF14, []Fg

Ad5
—: Aqg, 0016, 0017, 0018 = Ays, 002, 003, 04, [|F11, [[Fo
ho : OTye, g = (12, OT14), Fo, UFg A4 hyg : Oy, 007, OFg - Oy, O3, F11
5
ohy : (6, 008), 017, Arg F (12,00 14), (OT13, Ass, [|F11), [JFe), UFs oho : (16, 008), 017, Ayg), OFg + (OC2, 0 4), (O3
—: (dry6,008), 007, Ag F (OT2, 0C4), (O3, Ass, [[F11), [[Fo
—
W
hy : OTy6, g - OFg, Fg, T2, Mg ax/ Ad5
ax
ohy : (M6, 007, 0018 F OFg, Fiy, O 12, OT 13, 0T 14, [[Fo hio : OFg, 006, 0017, 0T F Fr1, OT12, T3, 004, [|Fe he
— 006,007, 0018 F Frp, O, O3, 004, [JFe 45
— A9, Uly6, 017, 018 = Ays, 002, O3, 04, [JF11, [[Fo
hy : 005,007 = (01, OC3), Fio, OFs 45 hg : OI'y5, 006, OFg = Oy 1, 0012, F1o
ohy : (LI'y5,007), 06, Arg = (011, 0T13), (L2, A1a), [JF10), OFs ohg : ((LI'y5,0T17), 06, Ars), UFs = (U1, OT13), (12, Ag)

—: (Ory5,0717), 06, Arg F (011, OT13), (A2, A1a), [[F10
—

ax/W
hg : OFg, 5, O6, O 17 F Fro, 0011, OT2, 003

W
ho : OMy5, 006, O 7 = OFg, Fig, 001, 02, O3 ax/ ohg : OFg, I'y5, 0016, 007 - F1o, 0011, 02, 003 he
t
—:0y5,006, 0017 F Fio, 001, 002, 003 A .
45
—: Ayg, U5, 0016, 0017 = Agy, 00y, 02, O3, [F10
hy : 006,008 = (02, OT14, [JF11), Fo, OFg hio : OT6, 0017 F OC12, 003, Fry, [JFo

A45
ohy : (L6, UT18), 7, Arg = (T2, 0T 14, [JF11), (K13, Ass), [[Fo), UFs ohio : ((l16, UT1g), 017, Atg), UFs = (T2, T4, [JF11), (

—: (Or'y6, 0T18), 07, Arg F (0T 12, 0714, [JF11), (O3, Ais), [[Fe
—

— : 006,007 F Fia, 002, O3, [|Fy
— 1 A1g, 0ly6, 0717, 0Ol 1g = Ay, Oy, O3, 0014, [JF11, [JFe

ax/W

A45

hy : OT6, Ols = (012, O, [JF11), Fo, UFs Ad5 hio : OT6, 0017 - 02, O3, F1y
ohy : (6, 008), 0017, Agg F ((OT12, 0014, [JF11), (O3, Axs), [[Fe), OFg ohio : ((He, OTis), OT17, Avg), UFg = (T2, Oy, [JF11), (

—: (0T, 0T18), 017, Arg F (OT12, OT14, [JF11), (K13, Ass), [[Fo
—

W
— 006,007 = Fpy, 002, O3 ax/

— 1 Ao, 0T, 0717, 0018 = Ay, Oy, O3, 0T 14, [JF11, [JFe

A45

ho : O, 08 (Drlg, |:|I‘14),F97 OrFg Ad5 hig : 006, 007 - Oy, O3, Fr1, []FQ
ohy : (016,00 18), 17, Ayg - ((OC12, 00 14), (O3, Ass, [JF11), [[Fo), OFg ohg : ((dy6,00g), 007, Arg), OFg = (OI'12, OT14), (O3,

—: (0T, 0T18), U7, Ay F (OT12, 0T14), (O3, Ass, [[F11), [[Fo
—

ax/W
— : 06,0017 F Fi1, 0012, O3, [|Fy 45
— Ay, 0016, 0017, 0018 = Ays, 002, 003, 004, [|F11, [[Fo
ho : 0Ty, 008 (DFIQ, E’F14),F9, OFg hio: DFlG, Or,, - DFlz, DF13,F11

A45
ohy : (06, 0018), 17, Arg - (012, 0T14), (O3, Ass, [JF11), [[Fe), OFg ohjo : (16, 008), 0017, Ayg), OFg + (OC2, 0 4), (O3

—: (dry6,008), 0017, Ag F (OT2, OC14), (O3, Ass, [[F11), [[Fo
—

—: DFlG, Or,; = Fi1, DF127 O3
— Ay, 006, 0017, 0018 = Ays, 002, 003, 004, [|F11, [[Fo

ax/W

A45

ho : OTy5, 007 = (011, OT13), Fio, UFs Ads hg : 15,006 - O'y1, 002, Fio
ohy : (015,00 7), 06, Arg = (011, 0OT13), (A2, A1a), [JF10), OFs ohg : ((OI'y5,0717), 06, Arg), OFg F (011, OT13), (12, A1a)

—: (Ory5,007), 006, Arg F (O, OT13), (A2, A1a), [[F10
—

W
— 0I5, 0016 = Fio, U110, OT 2 ax/

—: Ay, 005, 0016, 017 = Agy, 00, 002, 003, [[F10

A45
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ho : Drlg, Ors + (Drlg, DF14, []F11)7 Fg hio : E111167 DFl?, OFg + OC 2, E]Fli}y Fi1, []FQ

A45
: (0016, 0018), OT17, Ayg F ((OT12, 0T 14, [[F11), (OT13, Ass), [|Fe), OFg ohio : (16, 00g), 017, Ayg), OFg F (OT12, T4, [JF11), (

oho
—: (0T, 0T18), 017, Arg F (OT12, 0T 14, [JF11), (K13, Ass), [[Fo
—
ax/W
— :0ry6, 0018 - Fo, OT 12, 004, [JF11 * 45
—: A1g, 0T, 0717, 0OT1g = Ay, U2, O3, 0T 14, [JF11, [JFo
hy : Oy, 001 F (A2, 0014, [JF11), Fe 45 hyg : Oy, 007, OFg - Oy, O3, F11
ohy : (OI'y6, 0M18), 0017, Ayg F ((OC2, 0014, [JF11), (OT13, Ass), [|Fe), OFs ohjo : (16,00 18), 007, Arg), OFg = (OTy2, 014, [JF11), (
—: (dry6,008), 0017, Ag F (OT12, 0Ty, [JF11), (OT13, Ass), [[Fo
—
ax/W
— : 006,00 F Fo, OlM2, 004, [|F11 445
1)
— 1 A9, 006,007, 008 - Ays, O 2, 003, Oy, [JF11, [[Fe
hy : OTy6, 018 = (0712, 0T14), Fo 45 hio : 006, 0017, OFg - O 2, 003, F11, [[Fo
ohy : (U6, UTs), UT7, A1 F ((H12, UT4), (T3, Ass, [JF11), [[Fe), UFs ohio : (16, UT1s), OT17, Avg), UFg = (12, UlM4), (U3
— (0T, 0T8), 0017, Ayg = (OT12, OC14), (B3, Ass, [JF11), [[Fe
—
W
— : Ul'y6, UOTyg = Fo, T2, 014 ax/ 45
— : A9, 006,007,008 - Ays, 002, 003, 004, [JF11, [JFe
hy : 006, g - (2, 0014), Fo A4 hio : 0016, O 7, OFg - Oy, O3, F11
ohy : (016,00 18), 17, Ayg - (O 12,00 14), (O3, Ass, [JF11), [[Fo), OFg ohyg : ((Oy6, 00 g), 007, Arg), OFg = (O'12, OT14), (O3,
—: (0T, 0T18), OlM17, Ay F (UT12, 0T14), (O3, Ass, [[F11), [[Fo
—
W
— : 06, 00 F Fg, 2, 04 ax/ 45
— A9, 006,007, 0018 = Ays, 2, 003, Oy, [JF11, [JFe
hy : O0ys, 007 = (A1, 0O03), Fio Ads hg : OI'y5, 006, OFg - Oy, 012, Fig
ohy : (OI'y5, 00 7), 0016, Arg F (O, 003), (T2, A1), [[F10), OFg ohg : ((OI'y5, 00 7), 006, A1), OFg = (0711, O03), (A2, Agg)
—: (dry5,007), 006, A1s F (011, OC3), (012, A1a), [IF10
—
—:00y5, 007 F Fio, 001, 003 ax/i Ads
— Ay, OT5, 0016, 0T 17 = Agy, 00y, 002, O3, [IF10
hy : OT6, OT1g = (012, 0T 14, [JF11), Fo Ad5 hio : OT6, 0717 F OT12, 03, 11, [JFo
ohy : (U6, UTs), U7, Arg F ((HT12, T4, JF11), (HT13, Ais), [JFe), Fs ohio : (L6, OTs), OT17, A1g), Fs F (HT12, U4, [[F11), (OT
—: (dry6,008), 0017, Ag F (OT12, 0Ty, [JF11), (T3, Ass), [[Fo
—
ax/W
— : 06, 007 F Fiq, 002, O3, [|Fy 45
— : Ao, 006,007,008 - Ays, 002, 003, 004, [JF11, [JFe
ho : 6, 001 F (A2, 0014, [JF11), Fo Ads hio : 016, 007 = O, 003, F11
ohy : (6, 008), 0017, Agg F ((OT12, 0014, [|F11), (13, A1s), [[F9), Fs ohyo : (16, 008), 017, Avg), Fg = (T2, OT14, [[F11), (AT
—: (0T, 0T18), 07, Arg F (OT12, 0T 14, [JF11), (K13, Ass), [[Fo
—
ax/W
— :0ly6, 007 F F1p, 002, 003 45
1)
— A9, 006,007, 008 - Ays, 02, 003, 04, [JF11, [JFe
hy : OCy6, Ol = (02, 0714), Fo 45 hip : 046,007 F OCy2, 003, Fi1, [JFe
ehy : (U6, UI'is), UT17, Are F ((OT12,UM14), (T3, Ass, [[F11), [[Fo), Fs ehio : (L', 0T1s), U7, Age), Fs = (OT12, UlM4), (T3, Ay
—: (T6,0Ts), 017, Ayg = (HT12, UC14), (U3, Ass, [JF11), [[Fe
—
ax/W
— : Uly6, OTy7 = Fi1, 02, 0Ty 3, [JFe 45
— A9, Ul6, U7, 018 = A5, 002, U3, Oy, [|F11, [JFo
hy : OTe, OlMg = (02, 0C14), Fo 45 hyo : 00,007 F Oy, 003, F1y
ohy : (16, 008), 017, Arg F (12, 0C14), (OT13, Ass, [|F11), [JF9), Fs ohio : (16, 018), 017, Atg),Fg = (T2, T14), (O3, Ag

—: (Ory6,0018), 007, Ay F (A2, 07 14), (O3, Ass, [[F11), [[Fo
—

— DFle, Ori; = Fi1, DFlQ»DFIS
—: Ay, 006, 0017, 0018 = A5, 002, 003, 004, [F11, [[Fo

ax/W

A45
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hy : O0y5, 007 = (O11, OT3), Fio 45 ho : U5, 06 - Oy, 02, Fio

eh, : (OI'15,0017), 006, A1s F ((O11, O3), (OT12, A14), [JF10), Fs ehg : ((OI'y5,007), 006, A1s), Fs F (A1, 00 13), (OT12, A1a), [JF
—:(O0y5,007), 0016, Ags = (OT11,0C3), (OT12, A14), [[F10
—
~Olus, Ol - Fro, Oy, 007, 27" )
—: Ag, 005,006, 0017 B Agy, 001, 0012, 003, [JF10 A45
e Case rule —,
hy : 00 - ODy, Fg Ads hip : 007, Aqg, [JFs F 09, Fi2, A1 hyp : OT'7,Fi3, Aqg, [[Fs - O, Agg
ehy : [I'7, A4, F1o — Fiz F (T, A10), [JFs eh;; : (7, Ay4,F12 — Fi13), [JFs F Oy, Aqo cut
— 07, A14,F12 — F13 = 09, Aqg
—
hy : 07 + Fg, Oy ax/W hy : 007 F Fg, Oy ax/l
ohr  Ars, 007 F Aro, Fiz, Ol  IFs %% i1 : Ara, 007, [Fs F B10,Fia, 00y /Y by Ara,Fis, 007 F Aro, Ol JFs % 511+ Avs,Fia, O
Ay, 007 F Aqg, Fra, Ol heut . Aua,F13, 007 F Ago, Ol
. Awa, 07, Fiz — F1s - Ao, Ol o
hy : Og - OI'10, F12, OFg Ad5 hiz : OTs, Aye, OFg - 010, F1a, A11, [JF12 hiz : OCg,Fis, Ais
ohy : (I's, A6, F14 — F15 F (010, A1, [JF12), OFg ehy3 : (OI's, Ays,F14 — Fi5), 0Fg = O10, Ap
— :0Cg, A16,F14 — F15 - 010, A1, [[F12
—
hy : Ols - OFy, F1a, Ol1g /" ha : OTs - OFy, Fia, Ol1g /"
ohs < Ao, s F OFg, vy, Fis, 0010, [Fiz 2% hyg : OFg, Arg, Ol - Ary, Fra, 010, IF1z " o : Arg,Fis, Os F OFg, Ary, Olro, [F1a
— Ay, 00g F Ay1,Fig, O, [JF12 houe — 1 Ay, F15, g
—: Ay, 00s,Fiy — Fi5 B Aqq, 000, [JF12
hy : I'g + OI'10,F12 Ads hig : O0s, Ag k- Ol19,F14, A11, [JF12  hig : O0g,F15, Ag F Ol'1g, Aq1, [[F12
ehy : I'g, Ag F (OIM10, A11, [JF12),F14a — Fi5 eh;3 : (OT's, Ag),Fi4 — Fi5 - OT10, A11, [JF12 cut
—:0g, Ag F 0O10, A11, [JF12
—
T OTs F Frp. 0Ty 2V
— :Ag,Uls = Ay, 0l0, [JF12 A5
hy : Og - O, Fi2 A4 hiz : OTs,Fg, Aye F OT10,F14, A11, [J[F12 hyz : Os, Fo,F15, A1 - 010, A1, [[F12
ohy : (I's, A6, F14 — F15 F (010, A11, [[F12),Fo ehi3 : (Ols, A1g,F14 — Fi15),Fg F Ol10, A11, [JF12 cut
— :Ul's, A6, F1a — F15 = Ol10, A1, [[F12
—
L O0s - Fia, 00y /Y
—: Ay, Uls, F1g — Fi15 = Aqy, o, [JF12 A4S
o Case rule Ay,
h; : O = OCy, Fg a5 hyp : 007, F12,F13, A14, [JFs F O, A1o ;
oh; : "7, Aq4,F12 AF13 F (0D, A1o), [|Fs eh;q : (07, A14,F12 AF13), [[Fs F Og, A1 cut
— 007, A14,F12 AF13 Oy, Aqg
—
hy : 07 F Fg, 00y ax/i
ohy - Ara,Fia,Fig, 007 - Ao, 00, [Fs 2 1yt Ava o, Fra, O07, [Fs I Aro, 00 /¥

hCut
— : A14,F12,F13, 007 F Aqg, O

— A1y, 007, F12 AF13 = Ao, 0Dy

AL
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ho : Og - 0T, F12, OFg A4 hyg : OTg, F14,F15, A1e, OFg - 0o, A11, [[F12
ohy : (s, Ayg,F1a AF15 = (OT10, Ar1, [[F12), OFg oh;3 : (OTs, A, F1a AF15), OFg - O, Arg, [[Fi2

— :0I's, A6, F1a AF15 = 010, Axa, [JF12 ur
—
hy : OTs F OFy, F1a, Ol1g /"
ohy : Ayg,F14,F15, 00s F OFg, Ayy, 00, [[F12 A4S hig : OFg, A6, F14,F15,00s = Aqy, O, [JF12 /i
—: Ay, F14,F15, 008 = Ay, O, [JF12
—: Ay, 008, F1a AF15 = Aqq, 000, [JF12
hp : OT'g - OIMy0, F12 45 hyg : O0g,F14,F15, Ag F OO0, Ar1, [[F12
eh, : I, Ag F (OT10, A11, [[F12),F14 AF15 eh;3 : (OI's, Ag),Fia AF15 F 00, Av1, [JF12 cut
—:0Org, Ag - Ol'10, A11, [JF12
—
L OTs - Fra, 00y /Y
— Ao, Uls F Ay, OT0, [[F12 A4S
ho : Olg + OI'10, F1o Ad5 hiz : OTs, Fg,F14,F15, A1 - 010, A11, [[F12 .
ohy : (', Ayg,F1a AF15 F (010, Ar1, [[F12), Fo oh;3 : (OTs, A, F1a AF15),Fg = OT10, Asq, [[F12
— : 0Ors, A6, F1a AF15 = 010, Aqa, [[F12
—
O F . Ol 2/
—: A6, 08, F1ga AF15 F Agq, OT0, [[F12 4
Case rule Vp,
hy : Oz + OCg, Fs 45 hip : O07,F12, A1g, [JFs - OFg, A1o  hyq : OT'7,F13, Aqg, [J[Fs F Oy, Aqg
eh; : [OI'7, Aq4,F12 VFi3 F (OT9, Avo), [Fs eh;q : (07, A14,F12 V Fi3), [[Fs F 09, A1 cut
— : 007, A14,F12 VFi3 F [Olg, A1g
—
0T F Fa. 00 /Y b OO0 F Fa. 0Ty /"
oy AraiFia, OT7 - Ao, 00 [Fs % Ty AraiFra, OT7, 0Fs - 210,000 /" ehy : ArasFra, OT7 - Ao, 09 [Fs %% 1 : Ara,Frg, O
— Aqa,F12,007 F Aqg, Ol heut — Aua,F1s, 007 F Aqg, Ol
— : Ay4,007,F12 VFi13 F Ao, 009 -
hy : OTg F OT10,F12, OFg 45 hyg : OTs,Fi4, Ayg, OFg F 010, A11, [JF12  hig : ODs,Fis, Aig
eh, : I's, A1, F14 V F15 F (010, A11, [JF12), OFg eh;3 : (s, A1g,F14 V Fi5), 0Fg - OO0, A1z
— 0P, Ayg,F14 VFi5 = 09, Aqq, [[Fi2
—
by Ols - OFg Fip, Oy 2" by s - OFg Fip, O 2"
ohy : Ayg,F14,00s - OFg, Ayq, 000, [[F12 A45 hi3 : OFg, A6, F14,00s F Aqq, 000, [|F12 ax/W ohy : Ayg,F15,00s - OFg, A11, 000, [JF12
—: Ay, F14, 00 F Agy, 0T 0, [[F12 hout — 1 Ay, F15, g
— 1 Ay, 00s,F14 V Fi5 = Aqg, O, [[Fi2
hy : OPg + Oy, Fi2 A4 hyg : Og,F14, Ag - Oy, A11, [[F12  hig : O, F15, Ag F 010, A1g, [JF12
ohy : ['s, Ag F (OI'10, A11, [[F12),F14 V Fis oh;3 : (Ols, Ag),Fi4 VFi15 F OT10, Ar1, [[Fi2
. OTs, Ao F OT'10, Ary, [Fiz e
—
0T F Frp. Oy 2V
—: Ag,00g - Aq1, 000, [[F12 A4S
hy : Og - 0T, Fia Ad5 hyz : OTs,Fg,F14, A1 F 010, A11, [J[F12  hiz : OTs,Fg,F15, A1 F O10, A1y, [JF12
ohy : [I's, Ay, F1a V Fi5 - (010, A11, [[F12), Fo oh;3 : (O's, Atg,F14 V F15),Fo F OT10, Ar1, [JF12 cut
— :0Cs, Asg,F14 V F15 = 010, Axg, [JFa2

—
— :dl'g + F12,0010
— 1 Ay, 00, F1a V Fi5 = Aqq, O, [Fi12

ax/W

A45

Case rule AT

7



hy : O3, [JF12 F O, Fg hyq : OT3,F12, A7, [JFs, [[F12 F OTg, Aqp

A45
: (OT13, [JF12), A7 F (0T, Aio), [IFs ohy; : (T3, [[F12), A7), [[Fs = OT9, Aio

oh;
— (U3, [JF12), A7 = Oy, Agg Cut
—
ony : ArFiz, Ol1s, JF1a - 810,009, 0Fs ="ty A7, Fra, Ol [Fia, JFs - A1o, 00 27"
— . A7, F12, 0013, [F12 F Ago, Ol heut
— A7, OT3, [JF12 F Aqo, 0Ty
h; : O + O, Fg 45 hyy : O07,F12, Ays, [JFs, [[F12 F O, Aqg
oh; : OI'7, Ay3, [[F12 - (0T, Aig), [JFs ohy; : (U7, A1s, [JF12), [[Fs F OCg, A1g cut
—: 07, Ags, [[F12 F 0T, Ao
—
oh; : A3, Fio, 07, [J[F12 F Agg, 0T, [[Fs ax/W hi1 : Aq3,F12, 007, [[F12, [JFs - Ao, Oy ax/u
. Aus, F1z, 007, [JF1z F Ago, Ol heut
— : Aq3, 007, [JF12 F Ay, 0@
hy : O + ODg, Fio hyy : 007, F12, Ag, [JF12 - O, Ao

A45
oh; : [I'7, Ag = (T, A1), [[F12 ohy; : (OC7, Ag), [JF12 - OTg, Ao
—:0ry, Ag = 0Oy, Aqg
-

Cut

ohi: An Fig, 007 F Ao, O, P12 =" By : D, Fra, 00y, [Fia - Aro, 00y 27"
T A, O, F Arg, Fip, 00 /¥ T AsFr2, 00 - Ago, Ol heut
— As, 007 F Aq, O scut
hy : OTys5, [JF14 F 010, F12, OFg 45 hig : OTy5,F1a, Ag, OFg, [[F1a F OT10, A11, [JF12
ehy : (U5, [[F14), As - (OC10, A1, [[F12), OF9 ohy3 : ((OT1s5, [[F14), As), OFg = OT10, Ai1, [[F12 cut
—: (OT1s5, [JF14), As = OCi0, Ayy, [[Fi2
—
oh> : Ag,Fi4, [T, [[F1a F OFg, Ayq, U0, [JF12 /i hiz : UFg, Ag, Fig, U5, [[Fra = Aqq, OT0, [JF12 ax/i
— ¢ Ag,F1a, 005, [JF1a = A1, 040, [JF12 neur
— : Ag, U5, [[F14 = Aqq, U0, [[F12
hy : OO + OTy0, F12, OFg 45 hy3 : g, F14, A1s,0Fg, [[F14 = OO0, A1, [[F12
ohy : UT's, Ass, [JF14 = (HT0, Ayy, [JF12), OF ohy3 : (U, Ays, [[F1a), OFg F 0T, Ay, [JF12 cut
— :0lg, A1s, [JF1a F OT10, A11, [JF12
—
ohy : Ays,Fig, T, [[F1a F OFg, Ayy, OT 0, [JF12 ax/i hyz : OFg, A1s,F14, 00, [[F14 = Aqq, OT40, [[F12 ax/i
— : A15,F14, 0D, [JF14 = Aq1, U0, [JF12 e neur
— A5, 00, [J[F1a F Ay, 000, [JF12
hg : Ulg = Ulyg, F1g, [IF14 hy3 : OCg, F1g, &g, [IF14 F OP1g, Aqq, [IF12
ehy : Olg, Ag - (OTq0, Aqq, [IF12), [IF14 ehy3 : (OTg, Ag). [JF14 - OT10, Aqq, [IF12 ot - — :0Org, Ag - 0Ty, Aqq, [F12
—:0rg, Ag F Ulyg, A1, [IF12
Axioms assumed:
inf C:MSFormula |-- True ; C’:MSFormula
inf False ; C:MSFormula |-- C’:MSFormula
inf P:Prop ; C:MSFormula |-- P:Prop ; C’:MSFormula
suc (hx:FNat) : C:MSFormula |-- True ; C’:MSFormula
suc (hx:FNat) : False ; C:MSFormula |-- C’:MSFormula
suc (hx:FNat) : P:Prop ; C:MSFormula |-- P:Prop ; C’:MSFormula
ho : LT3, [[F14 F U0, F12 45 hi3 : U5, Fs, F1a, Ag, [[F14 F Ul10, A11, [[F12
ohy : (L5, [JF14), Ag F (HT10, A11, [[F12),Fs ohy3 : ((T1s5, [JF14), Ag),Fg = U1, A1, [[F12 cut
—: (OT1s5, [JF14), Ag = OTy0, Ayy, [[Fi2
—
— : 05, [JF1a = F12, 0010 /i
A45

—: Ay, 005, [JF1a F Ay1, 000, [JF12

78

fail



hy : g - Oy, F12 A4 hy3 : Og,F14, Ag, [[F14 F OT10, A11, [[F12
ohy : [l's, Ag F (10, A11, [[F12), [[F14 ohy3 : (s, Ag), [[F1a F OT10, As1, [[F12 c
— : Ors, Ag - OI'10, A11, [[F12
—

ut

- W
—OCs - Fua, Ol1g 2/ “
5
— Ay, 0lg - Ayy, 00, [JF12
hy : Olg F Oy, Fi2 45 hiz : OTs,Fo,F14, A, [[F1a F 010, Av1, [JF12
ohy : [l's, Ays, [[F14 = (OT10, A11, [|F12),Fo oh;3 : (H's, Ays, [[F14),Fg = OT10, A11, [|F12 cut
u
—:0rs, Ass, [JF1a F OT10, Ar1, [JF12
—
I S W
— : g + F12,0T10 ax/
A45
—: Ay, 00, [[F1g = Aqq, 0T, [[F12
e Case rule Lp,
hy : 007 - ODg, Fg
Ad45 L
oh; : (', L, Ayp F (0D, A1g), [|Fs ohy; : (7, L, Ay2), [[Fs F OTg, Aso cut
- :DF7,J_,A12 }—DFQ,AH) U
—
iR
— L, Ay, 007 - Ay, 00— ©
hy : OI'g Drlo,Flz, () 2 A45
ohy : (g, L, Ay - (OT10, A1, [|Fi2), OF9 ohy3 : (s, L, Ayy), OFg - 010, Axa, [[Fi2 cut
u’

—:0lg, L, A4 F OO0, A11, [JF12
—

1
— L, A, 00 B Ay, 000, [JF12

ho : O0g - OIg, F12

A45 Ll
ohy : [I's, Ag - ([I'10, A11, [JF12), L oh;3 : (s, Ag), L = 0T, A11, [[F12 cut
u

— : 0ls, Ag - OT10, A11, [JF12

—
- W
O FFp. Ol 2
A45

— A, Ulg = Ay, Ol0, [JF12
hy : O'g - OT0,F12 A5
ohy : (s, 1, Ayg F (00, A11, [JF12), Fo oh;3 : (O, 1, A14),Fo O, A1, [[Fi2
—:0rg, L, A1q F OC0, Ax1, [[Fi2
—

Ll

Cut

1z
— L, A, 00 B Ay, 000, [JF12

e Case rule I
hy : 07 = Oy, Fg

Ad5 I
ohy : 07, Ayz,pyy F (0T, Ai2,py4), [IFs ohio : (HT7, A1z, pyq), [[Fs - Ulo, A1z, py,y c
—: 007, A13,py; F Oy, A2, py,
—

ut

— A3, 007, pyy B A1z, 0T, pyy

ho : OI'g - DFlo,Fn, OFg A45
ohy : Ll's, Ays,py5 F (OT10, (A14,py3), [IF11), OF9 ohio : (OTs, Ais,py3), OFg = OT10, (A14,P13), [[F11

— :0C's, A1s,p15 F O, (A14,py3), [JF11
—

—: A5, 008, p5 F A1, 0010, pyg, [JF11

hy : g - OT'10,F11 A5
ohy : OI's, Ag - (10, (A14,P13)s [JF11), P13 ohyy : (O, Ag),py5 F OT10, (A14,p43), [[F11

—:0ls, Ag F OC0, (A14,pq3), [JF11
—

— . OCs F F1q, 0010
— 1 Do, 0T + Ayg, 010,15, [JF11

Cut

ax/W

A45
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hy : (I'g - OI'10, F11 A5
ohy : [I's, Ays,py5 F (OT10, (A14,P13), [JF11), Fo ohjo : (s, A1s,py3),Fo - OT10, (A14,p13), [[F11

Cut
— :0Cg, A1s,p5 F OT10, (A14,p13), [[F11
—
— A5, 008, py3 - Ara, OT0, g5, [IF11
e Caserule T,
h; : 007 + 0Ty, Fg 45 hip : O07, Ayo, [JFs = OTg, Ao T
L
oh; : (7, T, Az F (OCg, A1g), [|Fs ohy; : (L7, T, Agz), [[Fs = 0Ty, A1o cut
—:0r,, T,A12 = Oy, Aqo :
—
W W
oh; : T,Aq5, 007 - Ay, Dy, [|Fs ax/ hyy: T, A, 007, [[Fs = Ay, 009 ax/
hCut
— T, Aq12, 007 F Aqo, 009
hy : OTg + OI'y0, F12, OFg Ads hyg : Os, A1y, OFg - OTy0, A11, [[F12
ohy : LI's, T, Ay F (HT10, A11, [[F12), UFg oh;3 : (s, T, A14),0Fg - UIM1o, Ax1, [[F12 Cut
A
— 0, T, A1q = 0OT10, A11, [[F12
—
ax/W ax/W
ohy : T, A4, 00 = OFg, Ay, OT10, [[F12 hyz @ T,0Fg, A1g, O0g = Aqq, 000, [JF12 hCut
288
—:T,A14,00g = Ayq, 000, [[F12
hy : Ol'g + OCy0, F12 4 hys : Og, Ag F 0Ty, A1, [JFi2 T
L
ehy : [l's, Ag = (10, A11, [[F12), T ohy3 : (Hls, Ag), T F U0, A1, [JF12
Cut
—:0rg, Ag - OI'yo, A11, [[F12
—
ax/W
— Ao, 0lg - Ayy,0C0, [JF12
hy : Olg - Oy, Fio 45 hyz : OTg,Fg, A1g - OT10, A11, [[F12
ehy : [l's, T, A1q = (0T, A11, [JF12), Fo oh;3 : (Hls, T, A14),Fo F OIM1o, A1, [[F12 cut
0
—: 00, T, A4 F OCy0, Ary, [JF12
—
- W
O F Fro. Oy 2 s
— 1,414,008 = Ayq, 000, [F12
6.8 Status of —;: 0K
e Case rule —g
h3 : Ag - F7,Fg, A12,F13 = F1a  h3 : F10, Ag - F7, A12,F13 — Fig N hi1 : F7,F13, Ag,Fg — Fig F F14, A12 n
oh3 : Ag,Fg — Fio - (A12,F13 — F14),F7 oh;; : (Ag,F9 — Fi0),F7 F A12,F13 — Fia
Cut
— :Ag,Fg = Fio - A12,F13 — F1q
—
inv-th/ax inv-th/ax
h3 : Ag,Fi3 F Aj2,F14,F7,Fg h3 : Ag,F10,F13 = A12,F14,F7 .
ax,
oh3 : Ag,F13,F9 — Fio = Aq2,F14,F7 hi1 : Ag,F13,F7,F9g — Fio = A12,F14 hCut
A

—: Ag,F13,Fg — Fi0 - Aq2,F14
—:Ag,Fg — Fio = A12,F13 — Fig

e Case rule Agr

h3 : Ag - F7,Fg, A12,F13 AF14  h3 : Fig, Ag - F7, A12,F13 AF1g N hiy : F7,Ag,Fg — F10 - F13, A

oh3 : Ag,Fg — Fio - (A12,F13 AF14),F7 ohi; : (As,Fg —
—: Ag,Fg — Fio = A12,F13 AF14
—
inv-th/ax inv-th/ax inv
hs : Ag - Ayo,F13,F7,Fg hz : Ag,Fi0 - A12,F13,F7 hg : Ag = Aq2,F14,F7,Fg
—r ax/W
oh3 : Ag,Fg — Fio - Ay2,F13,F7 hi1 : Ag,F7,F9 — Fio - A2, Fi3 hCut ohj : Ag,Fg —
" il L

— 1 Ag,Fg = Fi9 = A12,F13

— 1 Ag,Fg — F10 = A12,F13 AF14
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e Case rule Vg

h3 : Ag = F7,Fg, A12,F13 VF14 h3 :Fio,Ag - F7,A12,F13 VF1q hiy : F7,Ag,Fg — Fio I F13,F14, A12
—L VR
oh3 : Ag,Fg — Fio (A127F13 \/F14),F7 ehqq : (Ag,Fg — F10)7F7 F Ai2,F13 VFi4
Cut
—:Ag,Fg = Fio = A12,F13 VF14
—
inv-th/ax inv-th/ax
hs : Ag = Aq2,F13,F14,F7,Fg hs : Ag,Fio - A12,F13,F14,F7 N .
ax
oh3 : Ag,Fg — Fio - A12,F13,F14,F7 hi1 : Ag,F7,Fg — Fio = A12,F13,F14
hCut
—:Ag,Fg — F19 = A12,F13,F14
R
— : Ag,Fg = Fio - A12,F13 VF14
e Caserule Lg
h3 : Ag - F7,Fg, L, A12 h3 :Fi0,As - F7, L, Aq2 N hi1 : F7,As,Fg — F10 - A2
L R
ohj : Ag,Fg — Fio - (L, Ag2),Fr oh;; : (Ag,F9 = Fi0),Fr = L, Aqp cut
—:Ag,Fg - FioF L, A2 b
—
W W
oh3 : Ag,Fg — Fio - L, A12,F7 ax/ hiy : Ag,F7,Fg = Fio - L, Aqp :Z/
t
—: Ag,Fg - FioF L, Ao v
e Caserule Tg
hy : Ag - F7,Fg, T,A12 h3 :Fi0,Ag FF7, T, Ayn T
L R
oh3 : Ag,Fg — Fio - (T, A12),F7 ohy; : (Ag,Fg — Fi0),F7 F T, A1z cut
—As,Fg = Fio b T, Az "
—
T
—  Ag,Fg 5 FioF T,A1, &
e Case rule K
hy : O3, Ag DF7,F87A117 []Flg h3 : Fg, DF13, ANP = DF7, Aqq, []F12 N hip: unbom(DFlg),unbom(DF7) F Fqio
oh3 : (13, A14),Fg = Fo F (A11, [[F12), OF7 ohio : ((OT13,A14),Fs — Fo),F7 = Ayy, [IF
- (Drlg, A14),F8 — Fg A117 []FIZ
—
ax/W JE—
, hig : unbox(OF7), unbox(Ol13) F Fia , hig : unbox (F
ax/W ax/W
hz : Ayg, 003 = OF7, Aqy, Fg, [JF12 ohjo : [F7, Ayy, O3 F Aqy, Fg, [[F12 nCut hs : Ay4,Fo, 03 - OF7, A1y, [[F12 ohio : LIF7, Ay,
A
— A1, 00 13 F Ay, Fg, [JF12 — 1 A14,Fo, 0013 F Aqy, [[F12
—: Ayy,003,Fg — Fo = A, [[F12
h3 : 011, Aqg b Fr,Fg, A1, [[F13 hg : Fo,[l11, A1g - Fr, Aga, [[Fis R hio : unbox(Ol11) - Fi3
L
oh3 : (11, A14),F8 — Fo F (A12, [[F13),F7 oho : (11, A14),Fs — Fo),F7 = Aua, [[F13 cut
u
—: (OT11,A14),Fs — Fg b Ay, [[F13
—
ax/W
— tunboz(0l'11) F Fi3 *
— 1 A1q,0011,Fg — Fo = Aga, [|F13
e Case rule A45
h3 : 014, A1s = UF7,Fg, 0011, Aug, [[Fis ha @ Fg, T4, Ags = UF7, U1, Ago, [[F1s N hyo : Oy4, OF7
oh3 : (14, Ag5),Fg — Fo = (OT11, A1z, [JF13), UF7 ohio : ((OC14, A15),Fg — Fo)
—: (dr14,Ay5),Fg — Fo = 011, A1a, [[Fis
—
/W
hio : OF7, 0014 F Fi3, 001 o
ax/W A45 ax,
h3 @ Ays, 004 F OF7, Ayp, Fg, 011, [[Fis ohio : OF7, Ays, 0014 F Ago, Fg, OT11, [[Fi3 hCut h3 : A5, Fg, 014 = OF7, A, 0014, [[Fi3
A
— A5, 0014 F Ao, Fg, U1, [[F13 —: A1s,Fg, I,

—: Ay5,0014,Fs — Fo = Ay, 0011, [|F13
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hy : OT'11, Ays F F7,Fs, 0Ol19, Ays, [JF1a hg : Fo,Ol11, Ays F F7, 0012, Ays, [[F1a

hio : U1y F OC2,F1g A5
oh3 : (11, Ass),Fs — Fo F (OT12, Ays, [[F14),Fr ohio : ((OT11, Ags),Fs — Fo),Fr - [l'12, Aus, [[F1a cut
u
—: (0C11,A1s5),Fs — Fo F OT12, Ays, [[F1a
—
ax/W
— [0y F Fig, 00
A45
:Ays, 001, Fg — Fg - Agz, Ol2, [[F1a
e Case rule —,
h3 : A7 - F11 — F12,Fs, A1z h3 : Fo, A7 k- F11 — Fi2,A13 hig : A7,Fg — Fg - F11,A13 hio : F12, A7,Fs — Fg = A3 N
oh3 : A7,Fg — Fg - A13,F11 — Fi2 ohyo : (A7,Fg — Fg),F11 — Fia F Ags
Cut
—:A7,Fg > Fg F A3
—
inv-th/ax inv-th/ax
— :A7,F11 = Ay3,F12,Fg — 1 Az7,F11,Fg F Aq3,F12 .
ax
. —:A7,F11,Fs = Fg I A13,F12 —:A7,F11,F12,Fs = Fg - Aqg .
X S
—:A7,Fg = Fg - A13,F11 —:A7,F11,Fs = Fg F A3 Cut
sCu
—: A7,Fg =+ Fg F A3

h3 : A14,F11 — Fi2 = F7,Fs, A1z hg : Fg, A14,F11 — Fi1a - F7, Aqg

hig : F7,A14,Fg — Fg - F11,
oh3 : (A14,F11 — F12),Fs — Fo F Ay3,F7

ohyo : ((A14,F11
—: (A14,F11 = F12),Fg = Fg F Ags

—
inv-th/ax inv-th/ax
h3 : Ayg F Ay, F11,F7,Fg h3 : A14,F9 - Ay3,F11,F7 h3 : Ayq,F12 = Aqg,F7,Fg
—r ax/W
oh3 : Ayy,Fg — Fg - Ay, F11,Fr hio : A14,F7,Fg — Fg - A3, F13 oh3z : Ay, Fy
hCut —_—
—:A14,F3 — Fo = A13,F11

—:A14,F11 — F12,Fg = Fg - Aqg

hg : F7,F11,Ag - Agz
ohg : (Ag,Fi0 — F11),F7 F Aqo

h3 : Ag - F7,F10,A12 h3 :F11,Ag F F7, A2 N hg : F7, Ag I F10, A12
L
eh3 : Ag,Fi90 — F11 = Aq2,F7

—L

Cut
— :Ag,F10 = F11 F Aqp
—
ax/W ax/W
o hg : Ag,F7 = Aq2,Fig 4 e hg : Ag,F11,F7 = Aqa
ax, ax,
hy : Ag = Aya,Fi0,F7 ohy : Ag,F7 = Aq2,Fig N hs : Ag,Fi11 - Aqya, Fr ohg : Ag,Fi1,F7 = Ao hCut
u
—: Ag F Aq2,F10 —: Ag,F11 F Aqs

—L
—:Ag,Fi0 — F11 F Aqp

e Case rule Ap,

h3 : A7 = F11 AF12,Fs, A1z hz : Fg, A7 = Fi1 AF12, A3 hig : F11,F12,A7,Fs = Fg - Ayg

—L AL
ohs : A7, Fs — Fg - Ay3,F11 AFia ehip : (A7,F3 — Fg),Fll AFi2 F Ais
Cut
—:A7,Fg -+ Fg - A3
—
inv-th/ax inv-t.
- hio : A7,F11,F12 = Ay3,Fg N hio : A7,F11,F12,Fg - Agg N
ax L L
h3 : A7 = Ay3,Fg,F11 AF12 ohig : A7,F13 AF1a - Agg,Fg hCut hy : A7,Fg = Ay3,F11 AFi2 ohjo : A7,Fg,F11 AF12 - Agg hCut
u u
— A7 Ay3,Fg — :A7,Fg - Ass R
L
— : A7,Fg = Fg - Ayg
h3 : A14,F11 AF12 = F7,Fg, A13  h3 :Fg, A14,F11 AF12 - Fr7,Ag3 hio : F7,F11,F12,A14,Fg — Fo = Ay
ohj : (A14,F11 AF12),Fg — Fg = Ay, Fr ohio : ((A14,F11 AF12),Fs = Fo),F7r F Agg c
ut
—: (A14,F11 AF12),Fg — Fg - Ay3
—
inv-th/ax inv-th/ax
h3 : A14,F11,F12 - Ay3,F7,Fs h3 : A14,F11,F12,F9 = Ay, Fr T
ax
oh3 : Ayy,F11,F12,Fg — Fo = Aq3,F7 hio : A14,F11,F12,F7,Fg — Fo = Ay

hCut
— :A14,F11,F12,Fs = Fg - Agg A
L
— :Ay4,Fg — Fg,F11 AF12 F Aqs

e Case rule Vp,

82



hg : A7 = F11 VF12,Fg,A13 h3 :Fg, A7 FF11 VFi2,Aq3 hio : F11,A7,Fs — Fg = A1z hig : F12,A7,Fg — Fg = Ay

—L
oh3 : A7, Fg — Fg - Ay3,F11 VFia ehig : (A7,F3 — Fg),Fll V Fi2 - Ajs
Cut
—: A7, Fg = Fg F Aq3
—
inv-th/ax inv-th/ax
— A7 F A13,F11,F12,Fg — :A7,Fg - Ay3,F11,F12 NS .
ax
—: A7,Fg — Fg - Ay3,F11,F12 — : A7,F12,Fg — Fg - A3, F11 cut
sCu’ ax
—: A7,Fg — Fg - Aq3,F11 —:A7,F11,Fg = Fg = Aqg

C
— : A7,Fg = Fg F A3 s

h3 : A14,F11 VFi12 = F7,Fs, A13 h3 : Fg, A14,F11 VFi12 - F7,Ag3 N hio : F7,F11,A14,Fs = Fg I

oh3 : (A14,F11 VF12),Fg — Fg - Ay, Fr ohio : ((A14,F1;
—:(A14,F11 VF12),Fg = Fg - Ay3
—
inv-th/ax inv-th/ax
- hio : A14,F11,F7 = A3, Fs hio : A14,F12,F7 = Aq3,Fs
ax, L
h3 : A14,F11 VFi12 = Ay3,F7,Fs ohig : A14,F7,F11 VF12 - Ag3,Fs hCut h3 : A14,Fg,F11 VF12 F Ay
10k

— :A14,F11 VF12 - Ag3,Fg

— :Ay4,Fg = Fg,F11 VF12 - Agg

e Case rule AT

h3 : A7 = [|[F11,Fs, A2 h3 : Fo, A7 F [[F11, Ai2 5 hio : F11, A7, [JF11,Fs — Fo = Aja

L
ohs : A7, Fg — Fg - Aqa, [|[F11 ohjg : (A7,Fg — Fg), [[F11 F Ao
Cut
—:A7,Fg > Fg F Aq2
—
inv-th/ax inv-th/ax
hio : A7, F11, [JF11 - A12,Fg hig : A7,Fi1,Fg, [[F11 F Ar2
ax/W AT ax/W
hs : A7 = Ayz,Fs, [[F11 ohig : A7, [|[F11 - Ay, Fg hCut hsy : A7,Fg F Ay, [[F11 ohjo @ A7,Fg, [[F11 - A1z hCut
— A7 F Agp,Fs i — A FoF A :
L

— . A7, Fg — Fo F Aps

hg : Ays, [JF11 - F7,Fs, A12 h3 : Fg, Ayg, [JF11 F Fr, Aqg N hio : F7,F11, A1s, [[F11,Fs = Fg k- Aygp
ohs : (A3, [|F11),Fs — Fg - Ao, Fr ohig : ((A1s, [[F11),Fs — F9),F7 F A1z

Cut
- (Alg, []Fll),Fg — Fg F Aqo
—
ax/W ax/W
oh3z : Ayg,Fi1, [[F11,Fs — Fo - Ao, Fr hio : A1s,F11,F7, [[F11,Fs — Fo = Aqo hCut
A
—:Ay3,F11, [JF11,Fs — Fg - Aqa ATC
—:Aq3,[JF11,Fs = Fo = Aqo
e Case rule L,
hg : A7+ L,Fs, A1 h3 :Fo, A7 = L, Ay
—L 1y
oh3 : A7 Fg — Fg - Aqq, L ohio : (A7,Fg = Fg), L F Ay,
Cut
— : A7,Fg = Fg F Ay v
—
W 1 W 1
hy : A7 = L1, Aq1,Fg ax/ ehjo: L, A7 - Ay, Fg CL h3 : A7,Fg = L, Ay ax/ ohig: L, A7, Fg - Ay CL
t hCut
—: A7 F Aq1,Fs v — A7, Fo b Aqy N "
L
—: A7,Fg -+ Fg F Aqq
hz : 1,A12 FF7,Fg, A1 h3 :Fo, L, A12 FFr7, Apy
L
ohs : (l,A12),Fg — Fg - Aq11,F7 ehjg : ((L,Alg),Fg — F9)7F7 = Aqq Cut
u
—:(L,A12),Fs = Fg = Ay
—
L

—:1,A42,Fg = Fg - Aqq

e Case rule [

83



hs : A7 Fpyy,Fs, A12,py; b3 1 Fo, A7 b pyy, Ava,pyy

—L
oh3 : A7, Fg — Fg - (A12,p11),P11 ohjo : (A7,Fg — Fg),pyq F A12,pq,
Cut
—: Ay, Fg — Fg Alg,pll
—
ax/W ax/W
hz : A7 = A12,F8,p11,P11 ehio : A7,pyy - Ayz,Fs,pyy hy : A7,Fg F A12,p1,P1 ohio : A7,Fg,pyq - A1z, pyy
hCut hCut
7:A7|—A12.’Fs,p11 75A71F9|_A12-,P11 N
L
—:A7,Fg -+ Fg - A12,p11
hs : A13,pyy F F7,Fs, A12,p; h3 1 Fg,A13,py; FF7, A12,py, 5
L
oh3 : (A13,py,),Fs — Fo F (A12,py,),F7 ohio : ((A13,py;),Fs — Fo),F7 = A1a,py, .
A
— :(A13,py,),Fs = Fo F A12,py,

—

— :A13,p11,F8 = Fo F Ay, pqy

e Case rule T,

hy : A7 = T,Fs, A11 hz :Fg, A7 = T,Aq; R hio : A7,Fs = Fg = Aqg
L
oh3 : A7, Fg - Fo - Ayq, T ehio : (A7,Fg—)Fg),T)—A11
Cut
—:A7,Fs > Fg F Aq1 v
—
ax/W

—:A7,Fg > Fg F Aqx

hy : T,Aq2 - F7,Fg,A11 h3 :Fg, T,A1a FF7, Apy hio : F7,A12,Fs = Fg - Aqg

ohs : (T,A12),Fs — Fo - Ay, Fy b ebio: (T, A12),Fs — Fo),Fr - Apy Cui
- (T,Alg),Fg — Fg F Aqs
—
ohy T A1 Fs o Fo kA Fr Y M T Ara FriFs o Fo F Ay, Y
—:T,A12,Fg — Fg - Aqq hCut

6.9 Status of A;: OK

e Case rule —pg

h3 : Fg,F10,Ag F F7,A12,F13 — Fig hi1 : F7,F13,As,F9 AF10 F F1a, A1z

AL —R
ohs3 : Ag,Fg AFqg F (A127F13 — F14),F7 ehq : (Ag,Fg N Flo),F7 F Aq12,F13 — Fia c
ut
— : Ag,Fg AF1o F A12,F13 = Fig
—
inv-th/ax
h3 : Ag,F10,F13,F9 - A12,F14,F7 p
ax
oh3 : Ag,Fi3,Fg AF1o - A12,F14,F7

hiy @ Ag,F13,F7,F9 AFi0 - A12,F14
hCut
— : Ag,F13,Fg AF10 = A12,F14

—R
—: Ag,Fg AFio F A12,F13 — Fig
e Case rule Ap
h3 : Fg,F10, Asg FF7, A12,F13 AF1s A hiy : F7,Ag,Fg AF10 - Fi13,A12 hi1 :F7, Ag,Fg AF10 b Fig, A2 A
L R
oh3 : Ag,Fg AF10 - (A12,F13 AF14),F7 ohi; : (As,Fg AF19),F7 - A12,F13 AF14
Cut
— : Ag,Fg ANF10 - A12,F13 AF14
—
inv-th/ax inv-th/ax
. hiy @ Ag,F10,F7,Fg - A1, F13 hi1 : Ag,F10,F7,F9 - A12,F14
ax,
h3 : Ag,Fi0,F9 - A12,F7,F13 AF1g ohj; : Ag,Fi9,F7,Fg - Ay, Fi13 AF1g
hCut
— : Ag,F10,F9 = A12,F13 AF1q

— :Ag,Fg AF1o - A12,F13 AF1q

e Case rule Vg
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h3 : Fg,F10,Asg F F7,A12,F13 VF1g hi1 : F7, Ag,Fg AFig - Fi13,F14, A12

AL VR
oh3 : Ag,Fg AFig F (A127F13 Vv F14),F7 ehqiq : (As,Fg N F10)7F7 = A127F13 V Fi4
Cut
— : Ag,Fg AF1o - A12,F13 VF14
-
inv-th/ax
h3 : Ag,F10,F9 - A12,F13,F14,F7 N e
L ax
oh3 : Ag,Fg AFio - Ay2,F13,F14,F7 hiy @ Ag,F7,Fg AFi1g = A12,F13,F14
hCut
— : Ag,Fg AF19 - A12,F13,F14
R
— :Ag,F9 AF10 - A12,F13 VFig
e Caserule Lg
h3 : Fg,F10,Ag FF7, L, Aq2 hi1 : F7,Ag,Fg AFio = Aqz
L R
oh3 : Ag,Fg AFqig F (L,A12),F7 ehqyq : (As,Fg /\F10)7F7 = L,A12 ut
—: Ag,Fg AFio F L, Ao v
—
W W
oh3 : Ag,Fg AFi9 - L, A2, F7 ax/ hiy : Ag,F7,Fo AFio F L, Ag2 az/
t
—: Ag,Fg AFio F L, Ao i
e Caserule Tg
h3 : Fo,F10, As FF7, T, A1 T
L R
oh3 : Ag,Fg AFio F (T,A12),Fr ohy; : (Ag,Fo AF10),F7 = T,A12 cut
. As,FoAFioF T, AL "
—
Tr
—: Ag,Fg AFio F T,Aq5
e Case rule K
hj : F87F9,DF137A14 = E]F7,A117 []Flg hip: unbom(DFlg),unboz(DF7) F Fio
L
oh3 : (13, A14),Fs AFg F (Ara, [[F12), OF7 ohio : (13, A14),Fg AFo), OF7 F Aqy, [[Fi2 cut
u
—: (013, A14),Fs AFg F Aqg, [[Fi2
—
ax/W
, hig : unbox(OF7), unbox (Ol 13) F Fi2
ax/W
h3 : Ay4,Fg,Fo, U3 - OF7, Ayy, [|F12 ohyo : [JF7, A14,Fs, Fg, M3 = Aqy, [[F12 cut
u
— 1 A14,Fg,Fo, U153 = Aqq, [JF12
— Ay, 003, Fs AFg = Ay, [|Fi12
hs : FS,FQ,DF117A14 (s F7,A127 []Flg hio: unbox(DFll) F Fi3
L
oh3 : (11, A14),Fg AFg - (Ax2, [[F13),Fr ohio : ((OT11, A14),Fsg AFg),F7 = Aqa, [|F13 cut
u
—: (011, A14),Fs AFg F Aga, [[Fi3
—
ax/W
— :unbox(dly1) F Fi3
—:Ayg, 0011, F8s AFg = Aga, [|F13
e Case rule A45
h3 : Fg,Fo, T4, Ays - OF7, OT11, Ago, [[Fis hio : OO0 4, 0F7 - OT14, Fi3 A45
L
oh3 : (UT14,A15),Fs AFg - (11, Ao, [[F13), UF7 ohio : ((T14, A1s),Fg AFg),UF7 F OT11, Asa, [|F13 Cut
A
—: (014, A15),Fs AFg = OT11, Aso, [|F13
—
W
y hig : OF7, 0014 F Fis, 001 ax/ A4
ax/W 5
h3 : Ays,Fg,Fo, 0014 - OF7, Aya, 004, [|F13 ohyo : F7, Ays,Fg, Fg, 14 - Ay, 01, [[F13

hCut
— : A15,Fs,Fo, M4 F Ay, 0014, [[Fi3

—:Ay5, 0014, Fs AFg F Ao, 0711, [|F13

L
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h3 : Fg,Fo, 11, A1 F F7, 0012, Ass, [[F1a hio : OT1; F OT2,F1g

L A45
oh3 : (11, As5),Fs AFg F (12, As, [[F14), F7 ohio: (11, A1s),Fg AFg),Fr = 012, Ass, [[F1a cut
A’
—: (011, A15),Fs AFg F OT12, A1z, [JF14
—
ax/W
—:Or; F Fia, 0T
Adb
— Ay, 0011, Fg AFg F Ays, OT2, [[F1a
e Case rule —,
h3 : Fg,Fg, A7 - F11 — F12, A3 hig : A7,Fs AFg = Fi11,A13 hio : F12,A7,Fs AFg - Agg
L —L
oh3 : A7,Fg AFg - Ay3,F11 — Fi2 ohyo : (A7,Fg AFg),F11 — Fia F Ass
Cut
—: A7, F§ AFg F Aqs
iR
inv-th/ax inv-th/ax
. hio : A7,Fs,Fg = Aq3,F11 hio : A7,F12,Fs,Fg = Aqg
ax,
h3 : A7,Fs,Fg = Ay3,F11 — Fi2 ohio : A7,Fs,Fg,F11 — Fi2 = Aqg
hCut
—:A7,Fg,Fg - Ag3
L
—: A7, Fs AFg F Aqs
h3 : Fg,Fo, A14,F11 — F12 - Fr7, Asg A hio : F7, A14,Fg AFg = Fi1,A13 hio : F7,F12,A14,Fs AFg - Agg N
L
oh3 : (Ay4,F11 — F12),Fg AFg - Ay3,F7 ohjo : ((A14,F11 — F12),Fg AFg),F7 F Ag3 c
ut
—: (A14,F11 — F12),Fg AFg - Ag3
—
inv-th/ax inv-th/ax
hio : A14,F7,Fs,Fg - Ag3,F11 hio : A14,F12,F7,Fs,Fg - Ay
ax/W —L
hs : A14,Fs,Fo,F11 — Fio - Aq3,F7 ohio: A14,F7,Fg,Fg,F11 — Fio - Agg
hCut
— 1 Ay4,Fg,F9,F11 — Fi1a2 F Ajg A
L
— :Ay4,F11 = F12,F§ AFg F Ayg
e Case rule Ap,
h3 : Fs,Fo, A7 F F11 AF12,A13 A hio : F11,F12,A7,Fs AFg = Ay A
L L
oh3 : A7, Fs ANFg - A13,F11 AF12 ehig : (A7,F8 A Fg),Fll AFi2 F Aqs
Cut
—: A7, Fs AFg F Aqs
—
inv-th/ax
. hio : A7,F11,F12,Fs,Fg - A3 A
ax L
h3 : A7,Fg,Fg - Ay3,F11 AF12 ohig : A7,Fg,Fg,F11 AF1a - Agg
hCut
— : A7,Fs,Fg - Aqg
L
—: A7,Fs AFg F Aq3
h3 : Fg,Fo, A14,F11 AF12 - Fr7, Agg hio : F7,F11,F12,14,Fg AFg - Ays
L L
oh3 : (A14,F11 AF12),Fs AFg - Ay3,Fr ohio : ((A14,F11 AF12),Fs AFg),F7 - Agg c
ut
— (A14,F11 /\Flz),Fs ANFg F A3
—
inv-th/ax
hs : Ay4,F11,F19,Fs,Fg F A3, Fr .
L ax,
oh3 : Ayy,F11,F12,Fs AFg - A3, Fr hio : A14,F11,F12,F7,Fg AFg - Ags
hCut
— 1 A14,F11,F12,Fs AFg = Aqg N
L
— :A14,F11 AF12,Fs AFg = Aqj
h3 : F10,F11,As F F7, A2 hg : F7,F10,F11,As F A1z A
L L
oh3 : Ag,F10 AF11 = A2, F7 ohg : (Ag,F10 AF11),F7 = Ag2 cut
288
—: Ag,Fi0 AF11 = Agz
—
ax/W
. ho : Ag,Fi0,F11,F7 = Aqa
ax
h3 : Ag,Fi0,F11 = A1, F7 ohg : Ag,Fi0,F11,F7 = A hCut
u

— : Ag,F10,F11 = Aq2
— 1 Ag,F10 AF11 = Aqz

AL

e Case rule Vv,
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h3 : Fg,Fg, A7 - F11 VFi2,Asg

hio : F11,A7,Fs AFg = A1z hig : F12, A7,Fg AFg = Ags
L
ohs : A7, Fs AFg - Aj3,F11 VFig

ohio : (A7,Fs AFg),F11 VFi2 - Agg c

t
— : A7,Fgs AFg F Aqs v
—

inv-th/ax

inv-th/ax
hio : A7,F11,Fs,Fg = Az

hig : A7,F12,Fg,Fg = Aqg
ehio : A7,Fg,Fg,F11 VFi2 F Agg hCut

— : A7,Fg,Fg F Ays A

— : A7,Fg AFg F Ayg r

ax/W

h3 : A7,Fg,Fg = Ay3,F11 VF12

h3 : Fg,Fo, A14,F11 VFi2 - F7, Agg

A hio : F7,F11,A14,Fs AFg = A1z hig : F7,F12,A14,Fg AFg - Agg v
L L
oh3 : (A14,F11 VFi2),Fg AFg - Ay3,Fr ohio : ((A14,F11 VF12),Fs AFg),F7 F Agg c
ut
—:(A14,F11 VF12),Fs AFo - Ay
—
inv-th/ax inv-th/ax
- hio : A14,F11,F7,Fs,Fg = Aqg hio : Ay4,F12,F7,Fg,Fg  Aqg v
ax, L
h3 : A14,Fs,Fg,F11 VFi2 = Ay3,F7 ohio : A14,F7,Fs,Fg,F11 VF12 - Agg
hCut
—:A14,Fg,F9,F11 VFi2 = Ay A
L
—:A14,Fg AFg,F11 VFi2 = Ay
e Case rule AT
hy : Fs,Fo, A7 F [[F11, A1z hig : F11, A7, [[F11,Fs AFg F Aqa
oh3 : A7,Fg AFg F Ay, [[F11 ohio : (A7,Fg AFg), [[F11 F Aia
— . A7,Fs AFo F Ars
—
inv-th/ax

hio : A7,F11,Fg, Fo, [[F11 F Aqa

ohig : A7, Fg,Fo, [[F11 F Ao
— : Aq,Fs,Fo - Ay hCut
AL FsAFgF A

ax/W

h3 : A7, Fg,Fg = Aqa, [|F11

h3 : Fs,Fg, A1g, [[F11 - F7, Ar2 A hio : F7,F11, A3, [[F11,Fs AFg = Aqa
L
oh3 : (Ays, [JF11),Fs AFg F Aya, Fr ohio : ((A1s, [JF11),Fs AFg),Fr F Aqp

Cut
—: (A3, [JF11),Fs AFg F Aya
—

ax/W
ohz : Ay3,Fiy, [|JF11,Fs AFg - Aya, Fr

hio : A13,F11,F7, [[F11,Fs AFg F Ago
hCut
— : Aug,Fi1, [JF11,Fs AFg = Ara ATC
—: Ay, [JF11,Fs AFo F Aqo

e Case rule 1,

h3 : Fg,Fo, A7 - L, Ay
oh; : A7, Fs AFg - Aqq, L ehig : (A7,F8/\Fg),l}—All

Cut
—: A7, F§ AFg F A1 v
—

1z
h3 : A7,Fs,Fg = L, Ay ehjo: L, A7,Fg,Fg = Ay

hCut
— 1 A7,Fg,Fo - Aqy A
L
—: A7, F§ AFg F A1

h3 : Fg,Fg, L, A1z FF7, Apy
ehs : (J_,Alg),Fg AFg - Aq11,F7

Ll
ohio : ((L,A12),Fs AFg),Fr - Any

Cut
—:(L,A42),Fs AFg F Aqq U
—

1
—: 1, A15,Fs AFg F Ay b

e Case rule I
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h3 : Fg,Fo, A7 - pyy, D12, Py A
L
eh3 : A7, Fg AFg - (A127p11),p11 ehio : (A7,F8 /\Fg),p11 = A127p11

Cut
— : A7,F§ AFg A12,p11
—
ax/W
hg : A7, Fg,Fg - A12,py1,P1; ohig : A7, Fg,Fo,p;; F A12,pqy he
ut

— : A7,Fg,Fg = A12,pq,
— : A7,Fg AFg - A12,pq,

L

hs : F87F97A137P11 = F77A127P11
L
oh3 : (A13,py,),Fs AFg - (A12,py,),F7 ohio : ((A13,pP11),Fs AFg),F7 F A2, pyy

Cut
- (A137P11)7F8 NFg k- A12»P11
—
—:A13,p;,,Fs AFg F A1a,py,
e Caserule T,
h3 : Fg,Fo, A7 = T, A A hio : A7,Fs AFg - Ay
L
ohy : Ay Fg AFg - Arg, T ehio: (A7, Fs AFo), T Ay -
Cut
—: A7, Fs AFg F Aqs
—
ax/W
— : A7,Fs ANFg - Aqq
h3 : Fg,Fg, T,A12 - F7, A1 A hio : F7,A12,Fs AFg = Aqy
L L
oh3 : (T,A12),Fs AFg - Ay, Fr ohio : ((T,A12),Fs AFg),Fr - Apy cut
u
— (T,Alz),Fg AFg F Aqq
—
ax/W ax/W
eh3 : T,Aq3,Fg AFg - Ay, Fr hio: T,A12,F7,Fs AFg - Aqg hCut
u
—: T,A12,Fs AFg F Aqq
6.10 Status of VvV : 0K
e Case rule —pg
h3 : Fg, Ag = F7,A12,F13 — F14  h3 : F10,Ag - F7,A12,F13 — F1g v hiy : F7,F13,As,Fg VFio - F1a, A12 n
L
oh3 : Ag,Fg VFio - (A12,F13 — F14),F7 ohi; : (As,Fg VF19),F7 - A12,F13 — F1a c
ut
— : Ag,Fg VF10 - A12,F13 — F1a
—
inv-th/ax inv-th/ax
h3 : Ag,F13,F9 - A12,F14,F7 h3 : Ag,F10,F13 = A12,F14,F7 "
L ax
oh3 : Ag,F13,F9 VFi9 - A1z,F14,F7 hiy : Ag,F13,F7,F9 VFi0 - A12,F14 hCut
u

— : Ag,F13,F9 VF10 - A12,F1g
— :Ag,Fg VFi9 - Ay2,F13 = Fig

e Case rule Ap

h3 : Fg,Ag - F7,A12,F13 AF14 hz :Fi9,Ag - F7, A12,F13 AF1q v hiy ¢ F7,Ag,Fg V Fio - F13, Ay
L

oh3 : Ag,Fg V Fig - (A12,F13 AF14),F7 ohy; : (Ag,Fg VFy
—:Ag,Fg VF10 - A12,F13 AF1a
—
inv-th/ax inv-th/ax inv-
h3 : Ag,Fg F A12,F13,F7 h3 : Ag,Fi9 - A12,F13,F7 v . h3 : Ag,Fg F A12,F14,F7
L ax
oh3 : Ag,Fg VFig - Ay2,F13,F7 hip : Ag,F7,F9 VFi0 F Aj2,F13 hCut eh3 : Ag,Fg V
" 33 -28,%9 V.

— : Ag,Fg VFio F Ai2,F13

— : Ag,Fg VF10 F A12,F13 AF14

e Case rule Vg
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h3 : Fg, Ag - F7,A12,F13 VF1a h3 :Fio, Ag - F7, A12,F13 VFig v hi1 : F7, Ag,Fg VFig - F13,F14, A12

L VR
oh3 : Ag,Fg VFig - (A12,F13 V F14),F7 ohy; : (Ag,Fo VFi0),F7r - A1z, Fi3 VFig cut
u
— :Ag,F9 VFio - A12,F13 VF1g
—
inv-th/ax inv-th/ax
h3 : Ag,Fg = Aj12,F13,F14,F7 h3 : Ag,Fi19 = A12,F13,F14,F7 .
L ax
oh3 : Ag,Fg VFig - A12,F13,F14,F7 hi1 : Ag,F7,Fg VFig - Aya,F13,F14
hCut
— :Ag,Fg VFio F Ay2,F13,F14
R
— : Ag,F9 VFio - A12,F13 VF14
e Caserule Lg
h3 : Fg,Ag FF7, L, A12 h3 :Fi0,Ag - F7, L, Aq2 v hi1 : F7, Ag,Fg VFio - A2
L R
ohs : Ag,Fo VFioF (L, A2),Fr ohy; : (Ag,Fg VFi0),Fr L, Ao cut
—: Ag,Fg VFio F L, Aqo u
—
) )
oh3 : Ag,Fg VFio - L, A1g,F7 ax/ hi1 @ Ag,F7,Fg VFig = L, Aga az/
t
—:Ag,Fg VFio F L, A2 v
e Caserule Tg
h3 : Fg, Ag = F7, T,A12 hz:Fi9,Ag FF7, T, A1z v T
L R
oh3 : Ag,Fg VFio - (T,A12),F7 ohi; : (Ag,Fg VF10),F7 - T, A Cut
. As,FoVFioF T,Am "
—
T
— i Ag,FgVF ok T, A,  °
e Case rule K
h3 : Fg, Drlg, Aqq - OF7, Aqq, []F12 h3 : Fg, Ory3, Ay = OF7, Aqq, []Flg v hio: unbox(DFls), unbom(DF7) F Fio
L
ohs : (13, A14),Fs VFo F (A1, [[F12), OF7 ohio : (T3, A14),Fg V Fo), OF7 F Aqq, [[Fy
—: (013, A14),Fs VFg F Aqg, [[Fi2
—
ax/W JE—
, hig : unbox(OF7), unbox (Ol 13) F Fi2 , hig : unbox(OIF
ax/W ax/W
h3 : A4, Fs, U3 F OF7, Ayy, [[Fi2 ohio : JF7, A1y, Fg, 13 = Aqy, [JF12 hCut h3 : A4, Fo, T3 - OF7, Ayy, [|F12 ohy : [JF7, Ay
A
— 1 A1q,Fg, 0013 F Ay, [JFi2 — 1 A14,Fg, 0013 F Aqy, [[F12
— : Aqq,0013,Fg VFg F Aqq, [[F12
h3 : Fg,T11, A1y F Fr, Agg, [[F13 hg : Fo,[l11, A1g - Fr, Aga, [[Fis hip : unbox(l'11) - Fi3
L
ohs : (0011, A14),Fg V Fg - (Arg, [|F13), Fr ohio : (11, A14),Fs VFg),Fr = Aqa, [[F13
—: (0011, A14),Fs VFg - Aqa, [|F13
—
ax/W
— tunbox(Ol1) F Fi3 *
— A1, 0011,Fg VFg F Aya, [[Fi3
e Case rule A45
h3 : Fg, T4, Ays F OF7, 0011, Aro, [J[F13 h3 : Fo, OT14, Ays = OF7, OT11, Aga, [[Fis v hyo : OT4, 0F7 +
L
oh3 : (14, A15),F8 VFg (011, Arg, [JF13), OF7 ohyo : (('14, A1s),Fg V Fo),
— : (014, Ays),Fg VFg 0011, Ay, [JF13

—

W
hig : OF7, 0014 F Fi3, 01 ax/
A45

ax/W
hg : Ay5,Fg, Ol4 F OF7, Ay, 001, [[Fis ohyo : F7, Ay5,Fg, 0014 F Ay, O04, [|F13 hCut hg : Ay5,Fg, 04 F OF7, Ay, 001, [JF13
A
— Ay, Fg, Ulg F Ago, Oy, [[F13 —: A1s,Fg, 0D,
—:Ay5,0014,Fg VFg F Ayo, 0711, [|F13
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h3 : Fg,[T'11, Ays B F7, 02, Ayg, [[F1a by : Fo, U1, Ays - F7, U2, Ayg, [[Fig y hig : 0Ty - 0OCy2,Fig Ads
L
oh3 : (11, Ass),Fg VFo F (012, A1s, [[F14),Fr ohio : ((OT11,A15),Fs V Fg), Fr = OT12, Ass, [|F1a

Cut
—: (011, A15),Fs VFg F 0OT12, A1z, [JF14
—
ax/W
— [0y F Fig, 005
45
— 1 Ay5,0011,Fg VFg F Ays, 009, [|F1a
e Case rule —,
h3 : Fg, A7 = F11 — F12,A13 hz : Fg, A7 = F11 — F12,A13 v hio : A7,Fs VFg - Fi11,A13 hig : F12,A7,Fs VFg - Ayg N
L
oh3 : A7,Fg VFg - A13,F11 — F12 ohig : (A7,Fg VFg),F11 — Fia F Ags
Cut
—: A7, F§ VFg F A3
—
inv-th/ax inv-th/ax
—:Az7,F11,Fs = Ay3,F12 — :A7,F11,F9 - Ay3,F12 o
ax
—:A7,F11,Fs VFg I Aq3,Fi2 — :A7,F11,F12,Fg VFg = Ay3
ax/W sCut
—:A7,Fg VFg - Ay3,F11 —:Az7,F11,Fs VFg = Ay3 Cut
sCu
— : A7,Fg VFg I Ajs
h3 : Fs, A14,F11 — F12 FF7, A3 hz : Fg, A14,F11 — Fi2 F F7, Agg v hio : F7, A14,Fg V Fg - F11, .
L
oh3 : (A14,F11 — F12),Fg VFg F A3, Fr ohio : ((A14,F11 -
—:(A14,F11 - F12),Fg VFg - Ay3
—
inv-th/ax inv-th/ax
hs : A1q,Fs = Ayg,F11,Fr hs : A14,Fo - Ay3,F11,Fr7 v o h : A14,F12,Fg = Aqg, Fr
L ax,
oh3 : Aq1q,Fg VFg - Ay, Fi1,Fr hio : A14,F7,Fs VFg = Ayz,F1g oh3 : Ay, Fy
hCut —_—
— 1 A14,Fg VFg = Aqg,F11
— :A14,F11 = F12,Fg VFg F Agg
e Case rule Ap,
hz : Fg, A7 - Fi11 AF12,A13 h3:Fg, A7 FFi1 AF12,A13 v hio : F11,F12,A7,Fg VFo = Ag3 A
L L
ohs : A7, Fs VFg - Aj3,F11 AFia ehig : (A77F3 \/Fg),Fll AFio F Aqg
Cut
—: A7, F§ VFg F A3
—
inv-th/ax inv-t.
. hio : A7,F11,F12,Fs - Ags N - hio : A7,F11,F12,F9 - Agg N
ax L ax, L
h3 : A7,Fg = Ay3,F11 AF12 ohjo : A7,Fg,F11 AFi12 = Agg hCut hy : A7,Fg - Ay3,F11 AFi2 ohjo : A7,F9,F11 AF12 = Ay hCut
— A7, Fg - Ayg " — :A7,Fg - Ass Y v
L
— : A7, Fs VFg F Aq3
h3 : Fg, A14,F11 AF12 FF7,A13 h3 :Fg, A14,F11 AF12 - Fr7, Agg v hio : F7,F11,F12,A14,F3 VFo - Agg
L L
oh3 : (A14,F11 AF12),Fg VFg - Ay, Fr ohio: ((A14,F11 AF12),Fg VFg),Fr - Ayg c
ut
— : (A14,F11 AF12),Fg VFo - Ay3
—
inv-th/ax inv-th/ax
h3 : A14,F11,F12,Fs F Aq3,Fr h3 : A14,F11,F12,F9 F Ag3,F7 .
L ax,
oh3 : Ay4,F11,F12,Fg VFg I Ay, Fr hio : A14,F11,F12,F7,Fg VFg - Agg
hCut
—:A14,F11,F12,Fs VFg - A3
— :Aq14,F11 AF12,Fg VFg - A3
e Case rule Vy,
h3 : Fg, A7 = F11 VF12,A13 h3 :Fg, A7 FFi1 VFi2,Aq3 v hio : F11, A7,Fs VFo - A1z hig : F12,A7,Fs VFg - Ayg
L L
oh3 : A7,Fg VFg - A13,F11 VFi2 ohig : (A7,Fg VFg),F11 VFi2 - Agz
Cut
T A7 FsVFyF Ars
—
inv-th/ax inv-th/ax
—:A7,Fg = Aq13,F11,F12 — :A7,Fg - A13,F11,F12 .
ax
—:A7,Fg VFg - Aq3,F11,F12 — 1 A7,F12,Fs VFg = Aq3,F11 . o
sCu ax
—:A7,Fg VFg I Aq3,F11 —:A7,F11,Fs VFg - Aq3 cut
sCu

—: A7,Fg VFg I Aq3
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h3 : Fg, A14,F11 VF12 FF7, A13 h3 :Fg, A14,F11 VFi12 - Fr7, Agg

hio : F7,F11,A14,Fg VFg - A
ohj : (A14,F11 VF12),Fg VFg - Ay, Fr

ohig : ((A14,F11 )
— : (A14,F11 VF12),Fg VFo - Ay3

=
inv-th/ax inv-th/ax
h3 : A14,F11,Fs = Ay, Fr h3 : A14,F11,F9 = Ay3,F7 - h3 : A14,F12,Fs = Ay, F7
L ax
oh3 : Aqy4,F11,Fs VFo - A3, Fr hio : A14,F11,F7,Fs VFg = Aqs oh3 : Aqy,Fy
hCut _—
— :A14,F11,Fs VFg - Agg

— :A14,F11 VF12,Fg VFg - Ag3
h3 : F10, Ag = F7,A12  h3 :Fi11,Ag - F7, A2 v hg : F7,F10, Ag - Aqo
L

hg : F7,F11, Ag - Aqa
L
oh3 : Ag,Fi9 VF11 - Aga,Fr ohg : (Ag,Fi10 VF11),F7 F Ag2
Cut
— :Ag,Fio VF11 F Ayga
—
ax/W ax/W
- hg : Ag,Fi0,F7 = Aqz - hg : Ag,F11,F7 = Aqz
ax, ax,
h3 : Ag,Fio - A2, F7 ohg : Ag,Fi0,F7 = A2 hCut h3 : Ag,Fi11 = Az, Fr ohg : Ag,F11,F7 = Ao hCut
10k U
—:Asg,Fi0 - A2 —:Ag,F11 - Az v
L
— :Ag,F10 VF11 = Agp
e Case rule AT
hs : Fg, A7 F [[F11, 12 h3z : Fo, A7 F [[F11, A1z hio : F11, A7, [[F11,Fs VFo F Aqa
oh3 : A7,Fg VFo F Aqg, [[F11 ohio : (A7,Fs VFg), [|F11 - A1z c
ut
— : A7, F§ VFg F A2
—
inv-th/ax inv-th/ax
pe hio : A7,F11,Fg, [JF11 - Arn . hig : A7,F11,Fo, [[F11 F Ag2
ax, ax
hs : A7,Fg = Aqa, [[F1n ohig : A7,Fg, [[F11 - Agz he hsy : A7, Fg = Aqa, [[F11 ohjo @ A7,Fg, [[F11 - A1z he
t t
— A7 FsF A i —AnF AL "
A, FgVFg F Aps E

h3 : Fg, Ai3, [[F11 F F7, A1 hz : Fg, Ays, [[F11 F Fr7, Ao

hio : F7,F11, A1s, [[F11,Fs VFg F Aqp
oh3 : (Ais, [[F11),Fs VFo F Aya,Fr

ohjo : ((Ais, [J[F11),Fs V Fo),F7 - A1z Cut
u

- (Alg, []Fll),Fg V Fg - A1s

—

ax/W
oh3 : Ay3,Fiq, [JF11,F8 VFg F Agp, Fr hio : A13,F11,F7, [[F11,Fs VFg - Aga

hCut
— : A13,F11, [JF11,Fs VFg - Apa
— : A3, [JF11,Fg VFg = Aqa

ax/W

e Case rule L,

hs : Fg, A7+ 1, Aq1 hg:Fg, A7 F L, Aqq
oh3 : A7 Fg VFo F Aqq, L

Ll
ehio : (A7,Fg VFg), L F Aqy

— : A7,Fg VFg F Aqy Cut
—
e AnFer Lan Y i LAnFsF A T mianFor Lan Y e LAr e r Ay TF
— A7, Fg = Aqq hCut —: A7, Fg F Aqq hCut
— A, FgVFo F Ay Ve

h3 : Fg, L, A12 FF7,A11 h3 :Fg, L, A2 FF7, Aqy
oh3 : (l,Alz),Fg VFg F Aq1,Fr

1z
ohig : ((L,A12),Fs \/Fg),F7 = A1y cut
281
—:(L,A12),Fs VFg F A1y
—

1
— L,A15,FgVFo F Ay  F

e Case rule [
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h3 : Fg, A7 b pyy, A12,py; h3 :Fg, Az Fpyy, A1z, pyy

VL
oh3 : A7,Fg VFg - (A12,p1),P1 ohig : (A7,Fs VFg),py; - A12,py,
Cut
— : A7,Fg VFg - A127p11
—
ax/W I ax/W
hg : A7,Fg F A12,py1,P1 ohig : A7,Fs,pyy F A12,pyy HCut hz : A7, Fg - A12,p11,P11 ohio : A7,Fg,py; F A12,pqq HCut
u A
—:A7,Fg - A12,pq, —:A7,Fg - A12,pq,

— :A7,Fg VFg - A12,pqy4

h3 : Fg, A13,py; F F7,A12,p; h3 :Fg,A13,p; FF7,A12,py,
L
oh3 : (A13,py,),Fs VFo I (A12,py,),F7 ohio : ((A13,p11),Fs VFo),F7 = Aqa,pyy

—:(A13,p11),Fs VFo - A1a,pyy
—

- A137P11;F8 V Fg A12:}7'11

ut

e Case rule T,

hs : Fg, A7+ T,A11 h3z :Fg, A7 F T,A1; hio: A7,Fg VFg F Aqq
ehs : A7, Fs VFo F Mgy, T L ehig : (Aq,Fs VFo), T F A
. A7,FgVFo F App Cut
—
T AT FsVEe L A 2V
by :Fs, T, Ara P FrAn by iFo, T, Au FFrAu hio : Fr, Aqa,Fg V Fo - App -
eh3 : (T,Alg),Fg V Fg All,F7 ehig : ((T, Alg),Fs Vv Fg),F7 A
. (T,A12),Fs VFo F Apy Cut
—
ohy T2 Fs Vs F A Fr Y N0 T Ara FaFs Vo - Ars :ZZ

—: T,Aq2,Fg VFg F Aqy

6.11 Status of AT: OK

e Case rule —p

h3 : Fs, Az, [JFs - Fe, A10,F11 — Fi2 N hg : Fs,F11, A7, [[Fs - F12, A1
oh3 : A7, [[Fs F (A10,F11 — F12),Fs ohy : (A7, [|Fs),Fs - A1o,F11 — F12

— A7, [JFs F A1, F11 — Fi2
—
ax/W ax/W
h3 : A7, Fg, [[Fs k- A19,F6,F11 — Fi12 ohg : A7, Fg,Fs, [[Fs F A1o,F11 — Fi2
— : A7,Fs, [[Fs F A1, F11 — Fi2

—: A7, [[Fs - Ayo,F11 — Fi12

—R

Cut

hCut

AT

e Case rule Ap

h3 : Fg, Ar, [[Fs - Fs, A10,F11 AF12 - hg : Fg, Az, [[Fs F F11,A10 ho : Fg, A7, [[Fs - F12, Ao

R
oh3 : A7, [[Fs - (A10,F11 AF12),Fe ohy : (A7, [|Fs),Fe F A1o,F11 AF12 c
ut
—: A7, [[Fs F Ao, F11 AF12
—

ax/W ax/W

h3 : A7,Fs, [|[Fs = A10,Fs, F11 A Fi2 ohg : A7,Fg,Fs, [[Fs - A1, F11 AF12 ne
ut

— : A7,Fs, [[Fs F A1o,F11 AF12
— A7, [[Fs = Aqp,F11 AF12

e Case rule Vg

hy : Fs, A7, [|[Fs - Fe, A10,F11 V Fi2 4 hg : Fe, Az, [[Fs - F11,F12, A1o -
oh3 : A7, [|Fs - (A10,F11 VF12),Fs ohg : (A7, [|Fs),Fe - A10,F11 V F12 cut
—: Ar, []Fs F Aq10,F11 VF12
—
h3 : A7,Fg, [|[Fs = A10,Fs, F11 V Fi2 ax/i ohg : A7,Fe,Fs, [|[Fs - A1, F11 V Fi2 :zl/l‘:

— : A7,Fs, [[Fs = A10,F11 V Fi2
— A7, [[Fs = Ao, F11 V Fi2

ATG
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e Case rule Lp

h3 : Fs, A7, [[Fs - Fe, L, A1 T hy : Fe, Az, [JFs = A1g
oh3 : A7, [[Fs (L, A1), Fe ohy : (A7, [|Fs),Fe - L, A1g c Iz
u
— A7, [JFs = L, Aqp
—
ax/W ax/W
ohz : A7, [[Fs = L, Aqo,Fs hg : A7, Fe, [[Fs = L, Ag cut
A
— A7, [[Fs = L, Aqp
e Caserule Tp
h3 : Fs, A7, [[Fs - Fe, T, Ao
AT Tr
oh3 : A7, [[Fs F (T,A10),Fs ehg : (A7, [[Fs),Fs - T,A10 cut
u
— A7, [JFs = T, Axp
—
— A7, [[Fs = T, Aqg
e Case rule K
hg : F7, (OT12, Ag), [JF7 + OFs, A1o, [JF11 hg : F7, unbox(Ol12), unbox(OFs) - F11
oh3 : (LT12, Ag), [JF7 - (Aio, [JF11), OFe ohg : ((OT'12, Ag), [[F7), OFs F Aio, [JF11 cut
0
= (0T12, Ag), [JF7 F Aqo, [IF11
—
ax/W ax/W
h3 : Ag, Fr, OI'y2, [JF7 F OFg, A1o, [JF11 ohg : [Fg, Ag,F7, OI'y2, [JF7 F Ajo, [[F11
hCut
— : Ag,F7, U2, [JF7 = Aqo, [|F11 ro
— : Ao, O, [[F7 = Aqo, [|F11
h3 : Fr, (DI‘M, Alg), []F7 F Fg, Ao, []FIO T hg : Fr, unbom(DFll) F Fio %
oh3 : (11, Ar2), [JF7 F (Ao, [[F10), Fe ohg : (D11, As2), [JF7),Fs = Ao, [|F10 cut
u
= (HT11, A12), [JF7 = Ao, [|F10
—
)
— : Fr,unbox(Ol11) F Fig ax/
— A1, 001, [JF7 F Ao, [[F10
hs : F7, (OT11, A12), [JF7 F OFs, Ag, [JF10 hg : unbox(0l11), unbox(OFe) F F1g
oh3 : (L1, Ar2), [[F7 - (Ao, [[F10), OFs ohg : ((OT11,Ar2), [JF7), OF6 = Ao, [[F10 cut
10k
=+ (0T11, Ar2), [JF7 F Ag, [IF10
—
ax/W ax/W
h3 : A2, F7, 0011, [JF7 = OFe, Ag, [[F10 ohg : [JFg, A12,F7, U011, [[F7 E Ag, [|F10
hCut
— A2, F7, 0T11, [JF7 = Ao, [|F10
—: Aq, 0011, [[F7 = Ao, [|F10
h3 : F7, (Tg, A12), [[F7 F Fe, A1o, [[F11 hg : unbox(Ol'y) F F11
oh3 : (g, A2), [IF7 F (Ao, [JF11), Fe ohg : (D9, A12), [[F7),F6 = Aio, [[F11 cut
u
—: (O, A12), [JF7 = Aro, [JF11
—
1)
— :unbozx(Oly) - Fiy ax/
— A2, 0Ty, [JF7 = Aqo, [[F11
e Case rule A45
h3 : F7, (T3, Ag), [[F7 = OFs, OC10, A11, [[F12 hg : O3, OF, JF7 = OT10, F12 45
oh3 : (LT3, Ag), [JF7 = (10, A11, [[F12), OFs ohg : ((OT'13, Ag), [JF7), OF¢ F Ol'10, A11, [[F12 cut
A
—: (013, Ay), [IF7 F OT10, A11, [JF12
—
ax/W ax/W
h3 : Ag,F7, T3, [JF7 = OFe, A1, U0, [[F12 ohg : [JFg, Ag,Fr7, LT3, [[F7 = Ay1, 0T, [[F12

—: Ag,F7, 03, [JF7 = A, U0, [[F12
— : Ag, O3, [[F7 = Aqq, 0T, [[F12

ATG
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h3 : F7, (T2, A13), [[F7 = Fe, OT9, Aqo, [[F11 hg : Lo, [JF7 = Oy, F11
oh3 : (12, Agz), [JF7 F (OT, A1, [[F11), Fe ohg : (T2, Ags), [|F7),Fe = Oy, Aqo, [|F11
—: (OT12, A13), [JF7 = 0T, Aio, [JF11
—

)
. Olw, JFs - Fip, 00 2/ s

— Az, OT2, [[F7 E Aqo, 0T, [[F11
h3 : F7, (OT12, A13), [[F7 = OF6, 09, Ao, [[F11 hg : OI'y2, OFg - OT'g, F1q
oh3 : (LT12, Ass), [[F7 F (T, Aio, [[F11), OFs ohg : ((OT12, A13), [JF7), OFe = O, Aio, [[F11

—: (12, Ag3), [JF7 = OT9, Aso, [[F11

—
ax/W

h3 : Ay, F7,0T12, [JF7 = OFs, Ao, O, [JF11 ohg : [JFg, A13,F7, 12, [[F7 F Aqo, O, [[F11

— : A1y, F7, 02, [JF7 F Ao, O, [JF11
—: Ayg, 002, [[F7 F Ao, O, [JF11

h3 : F7, (T, A13), [[F7 - F, OT10, A11, [[F12 . hg : O + OC'10, F12
oh3 : (g, As3), JF7 F (010, A11, [[F12), Fe ohg : ((Tg, Ai3), [[F7),Fe = 010, A1, [[F12
—:(OTg, A13), [JF7 - OC'10, A11, [[F12
—

B G
B T T

— A3, 00, [JF7 F Aq1, 000, [JF12

A45

e Case rule —,

h3 : Fr, A, [J[F7 - Fg — Fio, A11 aT hg : Ag, [JF7 F Fg, A11  hg : Fig, A6, [[F7 - A1
oh3 : Ag, [[F7 = A11,Fg — Fig ohs : (Ag, [JF7),Fo — Fio F A1y

Cut
— g, [JF7 F Ay
—
ax/w ax/W
h3 : Ag,Fr, [J[F7 = A11,F9 — Fio ohg : Ag,Fr, [[F7,Fg — F10 - A1g HCut
10k
— : Ag,Fr, [[F7 F Ay ATC
- Ag, [JF7 F A
h3 : F7, (A12,F9 — Fi0), [|[F7 F Fs, An1 hg : Fe, A1z, [|F7 F Fo, A11 hg : Fs,Fi0, A1z, [[F7 = Ay
oh3 : (A12,F9 — F10), [[F7 - A11,Fe ohg : ((A12,F9 — F10), [JF7),Fe - A1 cut
u’
—: (A12,F9 — F10), [JF7 - A1g
—
ax/W ax/W
h3 : Ay2,F7, [JF7,F9 — Fio - A11,Fs ohg : A12,Fg,F7, [[F7,Fg — Fig F A1 hCut
u
— : Ay2,F7,[JF7,Fo — Fio - A1y ATC
—: Ao, [[F7,Fg — Fio F A1l
e Case rule Ap,
h3 : F7, Ae, [JF7 = Fo AF10, A1 - hg : Fg,F10, A, [JF7 - A11
L
ohs : Ag, [[F7 F Aq1,F9 AFqg ohg : (Ag, [[F7),Fg AF1g F Aqq cut
288
= Ag, [JF7 - A
—
ax/W ax/W
h3 : Ag,Fr, [[F7 = A11,F9 AF1o ohg : Ag,Fr, [[F7,Fg AF10 - Aqp HCut
u
—: Ag,Fr, [[F7 = Aqy e
- Ag, [JF7 F A
h3 : F7, (A12,F9 AF10), [[F7 - Fe, A1 T hg : Fe,Fo,F10, A12, [[F7 - A1y
L
ohs : (Alg,Fg /\Flg)7 []F7 F Ay1,Fg ohg : ((Alg,Fg /\Flo)7 []F7),F6 A1 Cut
A
—: (A12,F9 AF10), [[F7 - A1
—
ax/W ax/W
h3 : Ay2,F7, [[F7,Fg AF10 F A1, Fs ohg : Ay2,Fe,Fr, [|[F7,Fg AF10 - A1 hCut
10k

—: Aqg,F7, []F7,Fg AFioF Aqq
— A2, [[F7,Fo AF10 - A1y

ATG

e Case rule Vv,

94



h3 : F7, A, [[F7 = Fg V Fio, A11 hg : Fg, Ag, [JF7 - A1 hg : Fio, A, [[F7 F A1s
oh3 : Ag, [[F7 = Ay1,F9 VFip ohg : (A, [[F7),Fg VFi0 - A1

Cut
- Ag, [JF7 - A
—
ax/W ax/W
h3 : Ag,Fr, [[F7 F A11,F9 VFio ohg : Ag,Fr, [[F7,Fo VFio - Aqy hCut
A
—: Ng,Fr, [JF7 = Aqq
—: Ag, UF7 A1
h3 : F7, (A12,F9 V Fi0), [[F7 - Fe, A1 T hg : Fg,Fo, A12, [[F7 F A1 hg : Fe,Fio, A1z, [[F7 - A1
oh3 : (A12,F9 VF10), [[F7 - A11,Fe ohg : ((A12,F9 V Fio), [|F7),Fe - A11 cut
u
— : (A12,F9 VFio), [[F7 F A1y
—
ax/W ax/W
h3 : Ay2,F7,[[F7,Fg VFi0 F A11,Fs ohg : Ay2,Fe,F7, [[F7,F9 VFi0 - A1 nCut
10k
— : Aq2,F7,[JF7,Fg VFig - Aqq TG
—: A2, [JF7,Fo VFio - Aqy
e Case rule AT
h3 : F7, A, [JF7 = [JFo, A1o hg : Fo, Ag, [|F7, [[Fo - Ao
ot : Ao, [F7 I Ao, [Fo b (Aa. 0F7). (o Ao [
u
- Ag, [JF7 = Axg
—
ax/W ax/W
hs : Ag, Fr, [[F7 = Ao, [JFy ohs : Ag, Fr, [JF7, [JFo = Ayg hCut
A
—: Ag, Fr, [[F7 F Aqg
—: D¢, [JF7 = Axg
h3 : F7, (A11, [[Fo), [[F7 - Fe, A1o hs : Fe, Fo, A11, [[F7, [[Fo F Aio

ohs : (A1, [|F9), [[F7 - A10,Fs T ohg : ((A11,[]F9), [JF7),Fe F Ao c

= (A11, [[Fo), [JF7 F A1
—
ax/W ax/W
h3 : A1, F7, [[F7, [[Fo F Aio,Fs ohg : A11,Fe, Fr, [|F7, [J[Fo F Ao hCut
U

— : Aq1,F7, [JF7, [[Fo F Arg
—: A1, [[F7, [JFo F Arg

ut

h3 : Fg, A7, [JFg - Fe, A1g hg : Fg,Fo, A7, [J[Fo - Aqg
oh3 : A7, [[Fo = Aqp,Fg ohg : (Ar,[|F9),Fs - Aig
— A7, [[Fg = Aqg
—
ax/W ax/W
h3 : Az, Fg, [[Fo - Ayo,Fs ohg : A7, Fg,Fo, [|[Fo F Aqg hCut
u’
— : A7,Fo, [[Fo - Aqg
— A7, [[Fg = Aqg
e Case rule Lp,
hs : Fr, Ag, [JFr - L, Ag .
ohs : Ag, [[F7 - A, L ohs (A, [IF7), LAy "
Cut
—:Ag, [JF7 F Ag
—
ax/W Lz
h3 : Ag,F7, [JF7 = L, Ag ohg : L, Ag,Fr, [[F7 = Ag
hCut
— : Ag,Fr, [[F7 = Ag ATC
— g, [JF7 F Ag
h3 : F7, (L, A10), [[F7 F Fe, Ao N
L
ehs @ (L, A1p), [JF7 = Ag,Fg ehs : ((L, A1o), [JF7),F6 F Ag cut
u
— (L, A10), [JF7 - Ay
—
L

—:1,A10, HF7 F Ag

o Case rule I
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h3 : F7, Ag, [[F7 F pg, A10, Pg

eh3 : Ag, [[F7 (Alo,Pg)’Pg

ohg : (A, [[F7),pg F Ao,

Po

—: Ag, [[F7 = Aqo,py
—

Cut

ax/W
h3 : Ag,Fr7, [[F7 - Ao, pgs Py

ohg : Ag,F7,pg, [[F7 F A1o

s Po

—: Ag,F7, [[F7 F Ado, pg

—: Ag, [JF7 -

h3 : F7, (A11,pg), [JF7 - Fs, A10, Py

AT
A10,Ppg

hCut

oh3 : (A11,py), [JF7 F (A10,pPg), Fe

ohs : ((A11,pg), [[F7),

I
Fe - A1o,pg c

—: (A11,pg

), IF7 F A1o,pgy
—

— : A11,Pg, [[F7 = Ao, pg

e Case rule T,

h3 : F7,Ag, [[F7 F T, Ag - hg : Ag, [JF7 = Ag
ohs : Ag, [JFr F Ao, T ohs : (A, [F7), TF Ag  ©
Cut
—: Ag, [J[F7 F Ag
—
— ax/w
— g, [JF7 F Ag

h3 : F7, (T, A1), [JF7 F Fe, Ao

hg : Fg, Aqo, [JF7 F Ag

ut

ohs : (T,A10), [JF7 F Ag,Fg

ohs : ((T,A10), [JF7),F6 = Ao c

L

—:(T,A10),

[F7 F Ag

—

ax/W
ohs : T, Ay, [[F7 - Ag,Fg

hg : T, Aqo,Fe, [[F7 F Ag

—:T,Aq0,[JF7 F Ag

6.12 Status of L;: OK

e Case rule — g

ut

ax/W
hCut

h7 : L,F5,Fg, Ag - Fio, Ag

—R

1L

eh3 : L, Ag (Ag,Fg — Fl(]),F5

ehy : (J_,AG),Fs F Ag,Fg — Fio

—:1,A¢ - Ag,Fg = Fio

—

—:1,A¢ - Ag,Fg = Fio

e Case rule Ap

h7 : L,F5,Ag I Fg, Ag

Cut

h7 : L,F5,Ag I F10, As

1z
oh3 : L, Ag - (As,Fg9 AF10),F5

oh7 : (L, Ag),F5 - Ag,Fg AF10

—:1,A¢F Ag,Fg AF10
—

1L

—:1,A¢ F Ag,Fg AFig

e Case rule Vg

Cut

h7 : L,F5,Ag - Fg,Fi0, Ag

1r
eh3 : L, Ag (Ag,Fg \/F10)7F5

eh7 : (J_,Ag),FE) = Ag,Fg9 V Fio

— . 1,AgF Ag,Fo VFio

—

1

— . 1,Ag F Ag,Fg VFio

e Caserule Lg
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h7: L,F5,Ag F Ag

LL LR
ohz : L, Ag - (L, Ag), Fs ehy : (L, Ag),F5 - L, Ag
t
T L Agr L As Cu
—
e l
1, Agk L ,Ag
e Caserule Tg
1r Tr
ohz: L, AgF (T,As),Fs ehy : (L, Ag),F5 - T, Ag
t
T L Ac T As Cu
—
e T
L, AgFT,As T

e Case rule K

N hg : unbox(Oly), unbox([JF5) - Fg
ehs : 1,00, Ao - (Aq, [Fa),0Fs ~ = ehg : (L, 00, Aqo), OF5 - Aq, [[Fs
C

—: 1,009, Ao F Ar, []FS
—

—: L, A10, 009 = Az, [|Fs

ut

1z

he : unbox(Ol'7) F Fo
K
eh3 : L, 07, Aqo = (Ag, [|Fo), Fs ohs : (1, 07, A1o), F5 F As, [IF Cut
—: 1,007, Ao - Ag, [|Fo h
—

— L, A0, 007 = Ag, [|Fo

L

Lz

e Case rule A45

i he : OTy0, 0F5 = OT'7, Fo A4
5
ehs : L, [0, Aq; F (OT7, Ag, [JF9), OF5 E ohg : (L,000, A1), 0F5 - OT'7, Ag, [JFg

—: 1,000, A F 07, Ag, [JFo
—

Cut

1
— 1, Aq;,00 0 - Ag, 007, [JFe “

he : OOz = OI'g, F1o
1z A45
eh3 : L, 07, Ayy = (T's, Ag, [[F10),F5 ohg : (L, 007, Ayy),Fs - OT's, Ag, [[F10
— 1,007, A - OCs, Ag, [[F1o
—

—:1,Aq, 007 B A, Olg, []FIO

Cut

e Case rule —,

he: L,A5 FFy,Ag hg: L ,Fs,As - Ag

L —L
ohs : L, As - Ay, Fr — Fg oho : (L, As), Fr — Fs - Ag
Cut
—: J_,A5 [ Ag v
N
_—
- J_,Ag; = Ag =
n he : L,F5,A10 - F7, A9 he: L,F5,Fg, A1g - Ag
ehs : L, Ay, F7 — Fg - Ag,F5  © ehg : (L, Ayg,F7 — Fs),Fs - Ag
Cut
—: 1,A10,F7 > Fg F Ag U

—

1
— . 1,A0,F7r 5 FgFAg  ©

e Case rule Ay,

he : L,F7,Fg, As = Ag

LL AL
ohs : L, A5 - Ag,F7 AFg ohg : (L, As),Fr AFg F Ag
T LA F A, Cut
—
R J_
L1, AsF A, O F

97



L he : L,F5,F7,Fg, A1o - Ag
L
ehs : |, Ayg,F7 AFg - Ag,Fs5 ohg : (L,Alo,F7 /\Fs),Fs F Ag

—: 1, A10,F7 ANFg - Ag
—

AL

Cut

1
—: 1, A10,F7 ANFg Ay L

e Case rule vy,

hg : L,F7, A5 F Ag hg: L,Fg,As F Ag

ehs : L, As - Ag,F7 VFs te ohg : (L, A5),F7 VFg F Ag
LA F Ay Cut
N
L As A, F
he : L,F5,Fr, Ao F Ag hg: L,Fs,Fs, Arg - Ag
eh3 : L, Aqo,F7 VFg F Ag,Fs Lo ohg : (L, A1g,F7 V Fg),F5 F Ag
1, A, Fr Vs F Ay Cut
—
— . L,A10,F7 VFs F Ay Lo
e Case rule AT
he : L,Fr, As, [[F7 - As
ohz : L, Ag - Ag, [[Fr Lo (L, As), [[F7 - As
1, As - Ag Cut
—
L1, A5 F Ag Lo

| he : L,F5,F7, Ao, [[F7 - Ag
ohy: L, Ag, [[Fr - Ag,F5 = ehg: (L, Ag, [[F7),Fs - Ag

Cut
—: L, Ag,[JF7 F Ag
—
e J_
— L, Ao [FrFAs "
e Case rule L,
1 1
ohs: L,Ag - Ag,Fs ~© ehy:(L,Ag),FsF As ©
T 1, AGF Ag Cut
—
_ 1
— 1, Ak Ag F
e Caserule I
1L
eh3 : L, A5+ (ASaP7)1P7 ohg : (J_, A5)7P7 = A8aP7 c
t
7ZJ_,A5|—A5,p7 v

—

_— 1
7:J_,A5 }*Ag,p7

1L
ohjs : L7A97P7 = (ASaP7)1F5 ohg : (L,A97p7),F5 [ A81}37 c
ut
—:1,Ag,p; - Asg, Py
—

—:1,Ag,p; F Ag,p;

1

e Case rule T,

heg: L,As F Ar

1 T
ohz: L, As kA7, T 5 eng:(L,As), TFA; ©
LA F A Cut
—
7L
L1, AsF A, O E
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he : L,F5, As F Ar

1
ohz: L, T,AsF A7, F5 © ehg:(L,T,As),Fs Ay =
t
LT, Ak A, Cu
—
—L
L T,AsF A, O F

6.13 Status of I: 0K

e Case rule — g

; h7 : Fg, A5, Pg;Pg - F10, As
oh; : As,pg F (As,Fo — F10),Pg oh7 : (As,pg), P - As,Fg — F1o

— : As,pg - Ag,Fg — Fio
—

—R

Cut

ax/W
hCut

I
oh; : As,Fg,pg - As, Fio,Pg h7 : As,Fg,pg, Pg - As, Fi0
— : As,Fg,pg - Ag, F10
— 1 As,pg - As,Fo — Fio

R

; ho : Fe,F10, A7,pg = F11, A12,pg
ohy : A7,pg - ((A12,F10 — F11),pg),Fe ohg : (A7,pg),Fe - (A12,F10 — F11),pg

—: A7,pg F (A12,F10 = F11),pg
—

—R

Cut

—:A7,pg = A12,pg,F10 = F11

e Case rule Ag

h7 : As,pg,Pg - Fo,Ag  h7 : As,pg,pg - Fio, Asg

I AR
oh; : As,pg - (As,Fo AFi10),P6 oh7 : (As5,p5),Ps - As,Fo AF10
Cut
— 1 As,pg = Ag,Fg AF10
—
I ax/W I ax/W
oh; : A5, pg - As, Fo, pg h7 : As,pg,pg - As, Fo ne oh; : As,pg - As,Fi0,Pg h7 : As,pg,Pg - As, Fio e
ut ut
— 1 As,pg - As, Fo —:As,pg - As,Fio N
R

— 1 As,pg - Ag,Fg AFio
s hg : Fg, A7,pg - F10, A12,Pg  hg : Fg, A7,pg I F11, A12,pg
ohy : A7, pg - ((A12,F10 AF11),pg), Fe ohg : (A7,pg),Fe F (A12,F10 AF11),Pg
—:A7,pg - (A12,F10 AF11),Ppg
—

R

Cut

—: A7,pg F A12,p5,F10 AF11

e Case rule Vg

; h7 : As,pg,Pg I Fo,F10, As
oh; : Ajs,pg F (As,Fg VFip),pg oh7 : (As,pg), P - As,Fg V Fio

- As,ps F Ag,Fg V Fip
—

Cut

ax/W
hCut

I
ohy : As,pg = As,Fio,Fo, pg h7 : As,ps,Ps - As, Fio,Fo
—: As,pg - As,Fi0,Fg
— 1 As,pg - As,Fg V Fig

! hg : Fe, A7,pg - F10,F11,A12,pg
ohy : A7, pg - ((A12,F10 VF11),pg),Fs ohy : (A7,pg),Fe F (A12,F10 V F11),Ppg

— : A7,pg I (A12,F10 VF11),pg
—

VR

Cut

—: A7,pg F A12,pg,F10 VF11

e Caserule Lg
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h7 : As,pg,Pg - As

I R
oh; :ABvPG = (L,Ag),pa eh7 : (A5,P6)7P6 F L, Ag Cut
—:As,ps}—L,As v
—
I ax/W
oh; : As,pg F L, Ag, pg h7 : As,pg,Pg - L, Asg
hCut

- A{),pﬁ = J_,Ag
hg : Fg, A7,pg F A1o,pg

I 1lr
ohy : A7,pg F ((L, A10),pg):Fe ohy : (A7,pg),Fe F (L, A10),pg c
ut
—:A7,pg (J‘7A10)7P8
—
—:A7,pg = L, Ao, pg
e Case rule Tgr
I Tr
oh; :ABvPG = (T7A8)7P5 oh7 : (A5,P6)7P6 FT,As Cut
—:As,ps}—T,As v
—
e — T
—:As5,pg - T, Ag n
I Tr
ohy : A7, pg F ((T,A10),pg):Fe ohy : (A7,pg),Fe F (T,A10),ps cut
288

—:A7,pg (T, A10),pg
-

T
—:A7,pg T, A10,pg "

e Case rule K

he : unbox(O'7) - Fy
I
oh; : (07, A10),p5 - (As, [JF9), ps ohg : ((OI'7, A10),p5),P5 F As, [JFo

—: (07, A1p),p5 - As, [|Fe
—

Cut

W
— : unboz(OT'7) F Fg ax/

—: Ao, 007, p5 F Ag, [JFg

hg : unbox('11), unbox(LFg) F Fy
I K
ehy : (UC11, Ar2),p; F (Ao, [JFe), p7), UFs ehg : (11, A12),p7), UF6 F (Ao, [JFo), Py c
ut
—: (0T11, A12),p; F (Aro, [[Fe), pr
—

I
— A1, 0011, p; F Ao, Py [JFo

hg : unbox(Oly) F F1g
I K
ehy : (LT, A12),p; = ((A11, JF10),p7), Fe ehs : (LT, A12),p7),Fe - (A1, [[F10), Py

Cut
—: (dly, A12),p; F (A11, [[F10), 7
—
I
—:Aq12,00,p; = Ar1,p7, [[F10
e Case rule A45
I hg : 7 DFS,FIO A45
eh; : (U7, A11),p5 = (OTs, Ag, [IF10), ps ohs : ((OT'7, A11),ps),p5 - OC's, Ag, [[Fi0 cut
A

—: (Ur'7, A11),ps F OTs, Ao, [[F10
—

s .
S T

— All,DF7,p5 = A97 DFg, []Flﬂ

A45

s hg : 0Ty, OFg = Olg, Fi1g A45
ehy : (U2, A1), p; - (B9, A1, [[F10), 7). UFe ohg : ((OT12, A13),pr), UFs F (0T, A1, [JF10), Py c
ut
—: (dr12,Ay3),p; F (A9, A11, [[F10), P7
—

I
—:Aqy3,002,p, F Ay, 00y, py, [F10
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hg : (I'g - OI'10, F11

Adb
ohy : (OTy, Ay3),p; F ((dC10, A1z, [JF11),p7), Fs ehg : ((OTg, A13),p;),Fe F (OT'10, A1z, [JF11),p; c
ut
— : (HPg, A13),p; F (Hl10, A1z, [[F11), p7
—
—:Aq3,00g, p; F As2, 0010, p7, [[F11
e Case rule —,
s he : A10,P5,P5 - F7, Ao he : Fg, A10,p5,P5 F Do .
L
oh; : (Ay0,F7 = Fg),p5 F Ao, p; ohg : ((A10,F7 — Fg),p5),P5 - Ao cut
u
— (AlU,F7 — Fg),ps F Ag
—
I ax/W I ax/W
oh; : Ao, ps - Ao, F7,p5 hg : A10,P5,P5 - Ao, Fr oh; : Ajo,Fg,p5 - Ao, py he : A10,Fs,p5,P5 - Ao
hCut hCut
— :A10,p5 F Ag, Fr — :A10,Fs,p5 - Ag .
L
— :Aj0,p5,F7 = Fg = Ag
; hg : Ag,p; F F10,As,p; hg :Fi11,A6,p; - Ag,p;
ohs : Ag,p, - (As, p;),Fio — F11 ohg : (A6, p;),Fi0 — F11 - As, p;
Cut
—:Ae,py F As,py
—
I
— :Ag,p; - As,py
ho : Fg, A12,p7 = Fi0,As,p;  ho : F6,F11,A12,p, F Ag, py
ohy : (A12,F19 — F11),p; F (Asg,p7),Fe ohg : ((A12,F10 — F11),p7),F6 - Ag,py c
ut
— :(A12,F10 = F11),p7 - Ag,py7
—
— :A12,p;7,F10 = F11 F Ag, p;
e Case rule Ap,
s he : F7,Fs, A10,P5:P5 F Ao A
L
oh; : (A19,F7 AFg),ps - Ao, py ohg : ((A10,F7 AFg),p5),p5 - Ag c
ut
— :(A10,F7 AFg),ps - Ag
—
I ax/W
oh; : A1o,F7,Fs,p5 = Ag, py he : A10,F7,Fs,p5,P5 - Ag nc
ut
—:A10,F7,Fs,ps F Ag N
L
—:A10,p5,F7 AFg F Ag
s hg : F10,F11, A6, p; F As, Py A
L
ohy : Ag,p; F (As,p;),Fi0 AF11 ohy : (Ag,p7),Fi0 AF11 F Ag,p,
Cut
—:Ag,py F As,py
—
e — I
—:Ag,p; - As,py
s hg : F¢,F10,F11,A12,p; - Asg,py A
L
ohy : (A12,F10 AF11),p; - (As,p;),Fs ohg : ((A12,F10 AF11),p;),Fs F Asg,py;
ut
—:(A12,F10 AF11),p; F Ag,p,
—
—:Aj2,p;,F10 AF11 - Ag,py
e Case rule vy,
; hg : F7,A10,P5,P5 - A9 he : Fs, A10,p5,P5 - Ao v
L
oh; : (Ay0,F7 VFg),ps F Ao, py ohg : ((A10,F7 VFg),p5),p5 - Ao c
ut
— (A107F7 \/Fgg),p5 F Ag
—
I ax/W I ax/W
oh; : Ayg,F7,ps - Ag, py he : A10,F7,p5,P5 F Ag oh; : Ao, Fg,ps - Ao, py he : A10,Fs,P5,P5 - Ag
hCut hCut
—:A10,F7,p5 F Ag — 1 Aq0,Fs,p5 F Ay y
L
— :A10,p5,F7 VFg = Ag
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hg : F10,A6,p7; - Ag,p; ho : F11,l6,p; F Ag, py;

hg : Fe,F11,A12,p; - Ag,p; v

ohy : Ag,p; - (Ag,p7),Fio0 VF11 ohg : (Ag,p;),F10 VF11 F Ag,p,
Cut
—:Ag,py F Ag,py
—
B
—:Ag,p; - As,py
hg : Fe,F10, A12,p; - Ag, p;
ohy : (A12,F10 VF11),p; F (As,p;),Fs ohg : ((A12,F10 VF11),p;),Fs F Asg,py; c
—:(A12,F10 VF11),p; F Ag,p,
—
I
— :A12,p7,F10 VF11 F Ag, ps
e Case rule AT
; he : F7, Ag, Py, Ps, [[F7 - Ag AT
ohy : (Ao, [|F7),p5 - As, ps ohg : (Ao, [JF7),p5),Ps - As cut
u
— (Ao, [JF7),p5 F As
—
I ax/W
ohy : Ag,Fr7,p;, [JF7 F Asg, pg hg : Ag,F7,p5,P5, [JF7 F Asg
hCut
— : Ag,Fr,ps, [IF7 F Asg AT
— 1 Ag,pg, JF7 - Ag
; hg : F10, A6, Py, [JF10 F As, py
ohy : Ag,p; F (Ag,pr7), [[F10 ohg : (Ag,p;), [[F10 F As, p;
Cut
—:Ag,p; - As,py
—
-
—:Ae,py F As,py
hg : F6,F10,A11,P7, [[F10 F As, py
ohy : (A11,[JF10),p7 - (As,p7),Fs ohg : ((A11,[|F10),p7),F6 - As,py c
ut
—: (A11,[[F10),p7 - As, py
—
— : A11,p4, [JF10 - As, py
e Case rule Lp,
L1z
oh; : (L,Asg),p; - A7,ps ohg : ((L,As),p5),p5 F A7 c
ut
—:(L,As),p5 - A7
—
— J_
— L, Ag,ps FA; T F
I 1z
ehy : Ag,p; - (As,py), L ohy : (Ag,p7), L F As,ps cut
u
—:Ag,py F As,py
—
B
- A6-,P7 [ AS»P7
1l
ohy : (L, A10),p7 - (As,p7),Fe ohy : ((L,A10),p7),F6 - Asg,p; cut
1%
—:(L,A10),p7 - As,py;
—
1
—:L1,A0,p; F As,py ‘
e Case rule
I
ehy : As,p; - (As,pr), Py ohg : (As,p;),Pr - As, Py

Cut

—:As5,p; F As,py
—

S
- A5-,P7 [ A8-,}77
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I
oh; : (Ag,p;),ps - (As,pr), P ohg : ((Ag,p;),P5),P5 F Asg, Py
—: (Ag,pr);Ps F As, Py
—

Cut

— 1 Qo,p5, Py - As,py

I
ohy : Ag,p; F ((A10,Pg), Pr); Pg ohs : (A6, pPr);Pg I (A10,Pg)s Py
—:Ag,pr (A107P9)7P7
—

- AG-,P7 = A1()1}’7-,})9

I

I
oh> : (A11,pg),P7 - ((A10,Pg), P7), Fe ohs : ((A11,Pg),P7),Fe = (A10,Pg), Py cut
1%

- (A117Pg);P7 = (AIO;PQ),P7
—

— 1 A11,P7,P9 F A10,P7, Py

I
ohy : A7,pg F (A10,Pg), Fe ehg : (A7,pg),Fe = Ao, pg

Cut
— 1 A7,pg = A1o, Py
—
- g
— 1 A7,pg F Ao, Py
e Case rule T,
s he : Ag,p5,P5 - A7
L
oh; : (T,Ag),p5 - A7,p5 ohs : ((T,As),p5),P5 F A7 c
ut
—:(T,As),p5 F A7
—
ohy : T,As,ps - A7, ps L T,As,p5,ps5 - A7 ax/i
~ T, As,ps F A7 hout
s hg : Ag,p; F As, py
L
‘h23A67P7}_(A87P7)7T Ohgl(Ae,p7),T)—Ag,p7 Cut
u

- AGuP7 = AS,P7
—

B
—:A6,py F As,py

hg : Fe, A10,p7 - Asg, pr

I L
ohy : (T,A10),p; - (As,pr), Fo ohg : ((T,A10),pP7):F6 = As,py c
ut
—:(T,A10),p7 - As,p7
—
—:T,A10,p; = As,py
6.14 Status of T;: OK
e Case rule —p
h3 : Ag - F5,Ag,Fg — Fip . h7 : T,F5,Fg, Ag - F1g, Asg R
R
ehz: T,Ag - (As,Fo — Fi0),F5 ~ eh7:(T,Ag),Fs - Ag,Fg — Fig
T, Ao F A, Fo — Fro Cut
—
s T Ao - AaFoFy o Fio Y ehr T, Ag Fa bk A Fy o Frg XV
hCut

—: T,As - Ag,Fg = Fio

e Case rule A

h3 : Ag - F5, Ag,Fg AF1g T h7 : T,F5,A¢ - Fg,Ag h7: T,F5,Ag F Fig,As

L
oh3 : T, Ag - (As,Fg9 AF10),Fs oh7 : (T,A¢),F5 - Ag,Fg AF10 cut
—:T,AG}—Ag,Fg/\Flo v
—
W W
by T, g - As,Fs Fo AF1o /" by T, Ag Fs I A Fo AF1o az/
ut

—:T,A¢ F Ag,Fg AFqg

103



e Case rule Vg

h3 : Ag - F5,Ag,Fg V Fig h7 : T,F5,Ag b Fg,F10, Asg v
L R
oh; : T,Ag - (As,F9 VF10),Fs oh7 : (T,A¢),Fs - Ag,Fg V Fio

—:T,A¢ F Ag,Fg VFio
—

W W
hy : T,Ae - Ag,F5,F9 VFig ax/ ehy : T,Ag,F5 = Ag,Fg VFio ax/
hC

—:T,A¢ F Ag,Fg VFip

e Caserule Lg

hs : Ag F Fs, L, Ag hr : T,F5,Ag F Ag
ohz: T,Agk (L,As),Fs = ehr:(T,Ag),Fs - L,Ag
T, Ao L, Ag
—

W W
by T A6k L As s M onr i T, A Fa kL As ;z/
ut

T, Ak L, Ag

R

Cut

e Caserule Ty

hs : Ag HF5, T,As T
ohs : T,Ag - (T,As),Fs L enr: (T,A6),Fs = T,As N
T, AcF T, As Cut
—
T, AGF T, As

Tr
e Case rule K

hs : (g, A1p F OF5, Az, []Fg hg : unbom(DFg),unbom(DF5) - Fg
ohy : T,00g, Aqg b (A7, JFs), OF5  © ehg : (T,0Tg, Aqg), OF5 - A7, [[Fs

—: T,0Tg, Ao F A7, [|Fs
—
W W
hs < T, Aro, 00 - OF5, A7, [Fs /" ehg T, 00F5, Ao, Oy - A7, [Fs =

—:T,A0,00 - A, [JFs

Cut

Cut

hg : O7, A1 - F5, Asg, [|[Fo hg : unboz(Ol'7) + Fy
by : T,0T7, Aqg b (As, JFe),F5  ~ ehg : (T,0T7, A1g),Fs F Ag, [JFo

—: T,007, Ao - Ag, [|Fe
—

— tunboz(0T'7) - Fg
— T,Alo,DF7 F Asg, []Fg

Cut

ax/W

e Case rule A45

hs : 10, A1 F OF5, 007, Asg, []Fg T he I:Il"m, OFs - DF7,F9 A4
5
ohy: T,0010, Ay F (O, Ag, [[Fo), OF; b : (T, 019, Ary), OF5 - 007, Ag, [[Fo

—: T,0C0,Ar F 07, Ag, [JFo
—

Cut

W W
hy : T, A1, 000 F OFs, Ag, 007, [[Fo ax/ ohg : T,0F5, Ayy, 0010 - Ag, OI'7, [[Fg =/
hCut

—:T,A1;,000 - Ag, 007, [JFy

h3 : DF7, A1 F F5, DFs,Ag, []FIO T he : OI'7 - DFS,Flo A45
L
ehs : T,000'7, Ay F (0T, Ao, [[F10),Fs ohg : (T,007, A11),F5 = OCs, Ag, [[F1o

—: T,007, Ay F OTs, Ag, [JF10
—

— 07 + F10,00g
—:T,A1;,007 F Ay, 0T, [JF10

Cut

ax/W
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e Case rule —,

hs : As - F7; — Fg, Ag he : T,A5 FF7,Ag hg: T,Fs, A5 Ag

ohs : T,A5 F Ag Fr > Fg - oho - (T,As), Fr — Fs F Ag E
T T AsF Ag gur
N
s T. 05 - Bg Fr o Fs 2V eng i T.As.Fr S Fa b Ag 2V
N S N hCut
hy: Qi Fr 9 FsbFs Ao hoiTFs Aok FrAg ot TFs Fs Aok Ay
ohs : T,A10,Fr — Fg - Ag,F5 = ehg : (T, A1, F7 — Fs),Fs - Ag
T, Ao Fr — Fs F Ay Cut
—
s T. 810 Fr o Fa b Ao Fs X ehe i T Aro.Fa Fr o Fs I Ay /W
T A0, Fr S FsF Ag hCut
e Case rule Ay,
byt As FFrAFs Ay ho : T.Fr.Fs A F Ao
ohs - T,As F Ag,F7 AFs  © ehg:(T,As),Fr AFsF Ag =
Z T, AL F Ay Cut
—
s T 05 F Dg Fr AFs Y ehg i T.As Fr AFs - Ay XV
T, AL F Ay Cut
hs : Avo,Fr A Fg - Fs, Ag = ho i T.F5,FrFs, Mo -
ehs : T, A1, F7 AFg F Ag, Fs ehg : (T, Aro, Fr AFg),F5 F Ag
T, Ao, Fr AFs F Ao Cut
—
by T80 Fr AFs - g Fs Y ahe T Arg FaFr AFs I Ay /Y
— . T,Aq0,F7 AFs F Ag hCut
e Case rule Vv,
hy Qs FFrVEs Ao heiTFrAsAg hoiTFsAskAg
ohs : T,As - Ag,F7 VFg ohg : (T,As5),Fr VFs F Ag g
T A Ay Cut
N
s T A F Ag Fr Vs Y ehe i T.As Fr Vs F Ay 2V
T AL F Ay heut
hs : Ao, Fr V Fg - F5, Ag he : T,F5,Fr, At - Ag  hg : T,Fs,Fs, Ao F Ag
eh; : T,A10,F7 VFs - Ag,F5 ohg : (T, Ayo,Fr VFs),Fs F Ag
T, A0, Fr VEs F Ag Cut
—
by - T, B10.Fr VFs - A Fs Y ehg i T.A10.Fa Fr V Fs - Ao :}c{/‘:
A

—:T,A40,F7 VFg F Ag

e Case rule AT

hs As ( []F7,Ag heg : T,F7,As, []F7 F Ag
ohs: T,As - Ag, [[Fr  © ehg: (T,As), [Fr - As
T AL Ag Cut
—
T N N e R N
T AL F Ag heut
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h3 : Ao, [[F7 - F5, Asg he : T,F5,F7, Ag, [|F7 F Ag
ohy: T,Ag, [[Fr - Ag,F5  © ehg: (T,Aq, [[Fr),Fs - Ag

Cut
— T, Ao, [[Fr F As "
—
ax/W ax/W
hs : T, Ao, [[Fr - Ag, Fs ohg : T, Ao, Fs, [[F7 - Ag
hCut
— T, Ao, [JF7 F As "
e Case rule Lp,
hsy: As F L, A7
TL 1lr
ohy : T,As - Ay, L ohg : (T,As5), LF A
Cut
—T.AsF Ay "
—
W 1
by T A E LA, XV e L T.AF A, th
T, AL F A ut
hs: 1L, Ag - F5,Ar
TL 1lr
eh; : T, L,Ag - Ar,Fs ohg : (T, L,Ag),Fs - Ay
Cut
T, L, AsF A v
—
— J_
1, T,AsF A,
e Case rule I
h3 : A5 = p,, As, Py -
L
oh3 : T, A5 = (As,pr), Py ohg : (T,A5),p; - As,p; cut
—T,As F As,p, v
—
ax/W
hLS:TaAS}_AssP77P7 .h61T7A57P7}_A87p7 hCut
Z . T,As5 - As,p, v

hs : Ag,p; - F5, As, py T I
L
ohz : T,Ag,p; - (As,p7),F5 ohg : (T,A9,p7),F5 - Asg, p; cut
1%
—:T,Ag9,p; - Asg,ps;
—

—:T,A9,p; - As,py

e Case rule T,

hs : Ag F F5,Ag h7 : F5,Ag - Asg
TL TL
ehs : T,Ag - Ag, Fs eh7 : (T,Ag),Fs - Asg
T T, AcF Ag Cut
—
by T.AcE BaFs VN ah T Ag Fa b A 2V
hCut

—:T,Ag F Ag
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