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Height preserving admissibility of weakening on the left

e Case(s) rule —p

hy : Fy, Ag - F5, Ag

ohy : Ag - Ag,Fy — Fj TR
e Case(s) rule AR
B AgFF4 A3 b iAnFFs Ay .
ohy : Ao F Ag,Fy AFg R
e Case(s) rule Vp
B Ag FFyF5 A
ohy iAo F Az FavEs T
e Case(s) rule Lp
BiAxEAs
en; Ay - L, A; B
e Case(s) rule T
TR

ohy : Ag - T,Ag

o Case(s) rule K

hy : unbox(dTg) F Fy

eny : Oy, Ag F Ay, [IF5

e Case(s) rule —,

hy : Ag kF3,Ag by :F4,Ag F Ag

= —
ehy : Ag,F3 — Fq - Ag

e Case(s) rule Ap,

hy : F3,F4, Ag F Ag
— = = 2 AL
ehy : Ag,F3 AFy F Ag

e Case(s) rule vV,

hy :F3,Ag F Ay hy :F4,Ag b Ag

vVr, g
ohy : Ag,F3 VFy F Ag

- ax
hy : Ag,Fy F A3, F5

H
hy : Ag,Fy,Fyy - Ag,Fy

—R
ohy : Ag,Fyyy = Az, Fqy — Fp
ax ax
hy : Ag - A3, Fy hi : Ag - A3, Fy .
hy : Ao, Fyy - Ag,Fy hy : Ag,Fyy - Ag,Fy
ehy : Ag,Fyy - Ag,Fq AF5
—_—ax
hy : Ag = Ag,Fy,Fy -
hy : Ao, Fyy - Az, Fy,F5
VR
ohy : Ag,Fyy F Ag,Fy VF5
_ ax
hy : Ag - Ag
———— I
hy : Ag,Fyy - Ag
— " 1p
ohy : Ag,Fyy F L, Ag
_  Tgr
ohy : Ao, Fyy F T, A3
—_— A
hy : unbox(Oly) + Fy
ehy : Ay, Fy,, 00 - Ay, [IF5
ax
hy : Ag - Ag, F3 hy : Ag,Fq F Ag .
hy : Ag,Fyy + A, F3 hy : Ag,Fy,Fyy F Ap N
ehy : Ag,Fyy,F3 — Fg F Ag
hy : Ag,F3,F4 F Ag .
hy : Ag,F3,Fq,Fyy F Agp
AL
ohy : Ag,Fyy,F3 AFq F Ag
ax ax
hy : Ag,F3 F Ag hi : Ag,Fq F Ag .
hy : Ao, F3,Fyy F Ag hy : Ag,Fy,Fyy - Ag N
L

ehy : Ag,Fyy,F3 VFy F Ap



e Case(s) rule 1,

e Case(s) rule T

e Case(s) rule T,

R
ohy : L, Ap F Ag

ehy : Ag,p3 = Ay, p3

hy i Ag F Ag

— - T,
ehy : T,A5 F Ag

ohy : L, Ao, Fyy - A3

1r

ohy : Ay, Fyy,p3 - Ag,p3

—_— ax
hy : Ag F Ag

hy : Ag,Fyy F Ag



2 Height preserving admissibility of weakening on the right

Case(s) rule —p

hy i Fg, Ag F Fg, A
LiFafo b Ts Ay
ohy : Ag - Ag,Fy — Fp

Case(s) rule Ap

ny : Ag FFg, A3 hy:Ag b Fs,Ag

R
eh; : Ag F Ag,Fy AFp

Case(s) rule Vg

hy : Ag = Fyq,F5, A3

ohy : Ag F Ag,Fy VF5 VR
Case(s) rule Lp
hy i Ag k Ag
en; AsF LAy B
Case(s) rule Tg
TR

ohy : Ag - T,Ag

Case(s) rule K

hy : unbox(dTy) F Fy

ehy : 0Ty, Az F Ay, [IF5

Case(s) rule —,

hy : Ag b F3, A5 hy :F4q, Ag - Ag

—L

ohy : Ag,F3 — F4 - Agp
Case(s) rule Af,

hy i F3,Fq, Ag F Ag

—_— AL
ehy : Ag,F3 AFy F Ag
Case(s) rule vy,
B F3,Ap bk Ag hp iFgAp kA5
ehy : Ag,F3 VFy F Ag L
Case(s) rule L,
L

ohy : L, Ap F Ag

-
hy : Ao, Fy - Ag, Fy

H
hy : Ag,Fy F Ag,Fs, Fyy

—R
ohy : Ag k- Ag,Fyy,Fq — F5

ax ax

hy : Ag = Ag,Fy hy : Ag - A3, Fp

IH

hy : Ag F A3, Fy,Fyy hy : Ag - Ag,F5, Fyyr

R
eh; : Ag = Ag,Fyy,Fq AF5 )

_—
hy : Ag - Ag,Fy,Fy

IH
hy : Ag AS,F4,F5,FW

VR
ehj : Ao - Ag,Fyy,Fyq VFp

—_—
hy : Ag - Ag

hy : Ag - Ag, Fyy
ony : Ag L, Ag,Fyy

ohy : Ag  T,Ag,Fyy

hy : unbox(dTg) F Fy

ehy : Az, 005 = Ay, Fyy, [IF5

ax ax

hy : Ag F Ag,Fg hy : Ag,Fy - Ag

IH

IH
hy : Ag F Ag, Fg, Fyy hy : Ag,Fy b Ag, Fyy

- L
eh; : Ag,F3 — Fy = Ag, Fyyr

-
hy : Ag,F3,Fy b Ag

H
hy : Ag,F3,Fq F Ag, Fyy

AL
ehy : Ag,F3 AFy - Ag, Fyy

ax ax

hy : Ag,F3 - Ajp hy : Ag,Fq F Ap

IH

IH
hy : Ag,F3 F Ag, Fyy hy : Ag,Fy F Ag, Fyy

2
ehy : Ag,F3 VFy - Ap, Fyy

T
ony : L, Ao - Az, Fyy



e Case(s) rule I

—
ony : Ag,pg - Ay, pg — ehj : Ao,p3 = Ay, Fyy,p3

e Case(s) rule T,

hy i Ag F Ag
bt Ag b A B2t A
TL - hy : Ag - Ag, Fyy

ohy : T,Ap - Ag —_——— T
eh; : T,Aq - Ag,Fyy



3 Measure of derivations

e Case(s) rule —p

hy : F4, Ag F F5, Ag

ohy 2 - Ag,Fq — F5 TR
o Case(s) rule Ar
A FFy Ay b iAnbTs Ay
ohy : Ag F Ag,Fy AF5 R
e Case(s) rule Vg
b :Ap FFaF5 A3
ehy Ag - Ag FavFy O
e Case(s) rule L
hy i Ag - Ag
ony ApF L, Ay B
o Case(s) rule Tg
TR

ohy : Ag - T, Az

e Case(s) rule K

hy : unbox () F Fy

ehy : Oy, Az + Ay, [IF5

o Case(s) rule —p,

hy : A FF3, A5 hy :Fyq,Ap - Ag

—L
ehy : Ag,F3 — F4 - Ay

e Case(s) rule Ap

hy i F3,F4, Ag b Ag

AL
oh| : Ag,F3 AFy  Ag
e Case(s) rule vV,
BiiF3 Mg F A5 FgAxb A5
ehy : Ao, F3 VFy - Ag L
e Case(s) rule 1,
L

ohy : L, Ap - Ag

-
hy : Ao, Fy - Ag, Fy

ohy : Ag,Fy F Ag,Fg

—R
eeh; : Ay - Ag,Fqy — Fp

ax

hy : Ag - Ag,Fy by : Ag - Ag, Fy

IH
ohy : Ag - Ag,Fy ehy : Ag - Ag,Fg
A
eeh; : Ay - A3, Fqy AFp R
hy : Ag k Ag,Fy,F5 "
ehy : Ag + Ag,Fy,F5
VR
eeh; : Ay - Ag,Fyq VFp
—_— ax
hy : Ag F Ag
—— I
ohy : Ay  Ag
Ten A L AL 'R
eeh; : Ao L, A3
—F TR
eeh; : Ao - T,A3
—_—— ax
hy : unbox(OTy) - Fg
ehy : unbox(OI'y) + Fy
eehy : Ag, 0l - Ay, [JFs
ax ax
hy : Ag F Ag,F3 hy : Ag,Fy F Ap
IH IH
eh; : Ay - Ap,F3 ohy : Ag,Fy F Agp
—L

eeh; : Aoy, F3 — Fq4 - Ap

et
hy : Ag,F3,Fq F Ag
RS ———
ehy : Ag,F3,Fy F Ag

AL
eeh; : Ay, F3 AFq F Ap

hy : Ag,F3 F Ag hy : Ao, Fy F Ag

ohy : Ag,F3 - Ag

IH IH
ohy : Ag,Fy - Ag

VL
eeh; : Ay,F3 VFy F Ap

eeh; : L, Ay - Ag



e Case(s) rule T

S —_— ]
ehj : Ag,p3 F Ay, pg - eehy : Ag,p3 k- Ay, p3
e Case(s) rule T,
Ao Ag
hy : Ag 2
hi : Ag - Ag . . ﬁ -
= A L A hq @
on;  T,Ap A L *h1:282F A3

eeh; : T,Ay - A3



4  Invertibility of Rules

4.1 Status of —p: : Invertible

e Case rule —pg

h3 : F5, Ay - Fg, A7, F] — Fg

—R
eh3 : Ay + (Ag,F; — Fg),F5 — Fg
hy : Fy, Ao - F5, A
1 4 2 5 3 —r
ohy : Ap - Ag,Fy — Fg
e Case rule Agr
h3 : Ay - F5, A7, F] — Fo h3 : Ay F Fg, A7, F| — Fg
A
ohg : Ay - (A7, FL — F3),F5 A Fg R
e Case rule Vg
h3 : Ay - Fg,Fg, Ay, F] — Fo
ehg : Ay F (A7, F] — Fg),F5 V Fg
e Caserule Lg
h3 H A4 [ A5,F1 — Fo
1R
eh3y : Ay - L, A5,F] — Fo
e Caserule Ty
TR
eh3 : Ay - T,A5,F] — Fg
e Case rule K
hg : unboxz () F Fg
K

ehg : Iy, A5 + (A7,F1 — F3), [|Fg

e Case rule —,

h4:A5FF6,A1,F2~)F3 h4:F7,A5FA1,F2~)F3

—L
ehy : Ay, Fg — F7 - Ay ,Fp — F3

e Case rule Ay,

hy : Fg,F7, A5 - Ap,Fg — F3

AL
ehy : Ay,Fg ANF7 - Aj,Fy — F3

ax/ind

—R

h3 : Ay, F1,F5 B A7, Fa,Fg

eh3 : Ay,F1 - Ay, ,Fy,F5 — Fg

_
hy : Ag,Fy F Ag,Fp

ehy : Ap,Fy - Ag,Fy

ax/ind ax/ind

hg : Ay,F1 = A7, Fg,Fp5 hg : Ay,F1 - Ay, Fg,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

ax/ind ax/ind

by : A5, Fp F Ay, F3,Fg hy @ A5, Fg,F7 = Aq,Fg

ohy : Ay, Fy,Fg — F7 = Aq,F3

ax/ind
hy : Ag,Fg,Fg,F7 - Ay, Fg A
L

ehy : Ag,Fo,Fg AF7r - Aq,F3



e Case rule Vv,

h4:F6,A5 = Aqp,Fg — F3

h4:F7,A5 = Aqp,Fg — F3

VL
ehy : Ag,Fg VF7 - Ay, Fy — Fg3

e Case rule 1,

e Case rule [

ehy : L, Ag - Ay,Fp — F3

eh3 : p5, Ay - p5, Ag,F] — Fg

e Case rule Tp,

4.2 Status of Apr:

hy : A = Ay,Fg — F3

ehy : T,Ag - Ay,Fp — F3

e Case rule — g

hg : F5, Ay - Fg, A7, F1 AFg

e Case rule Agr

1r

TL

hy : Ay, Fo,Fg - A, Fg

ax/ind

ax/ind

hy : Ag,Fg,F7 F Aq,F3

—

e Case rule Vg

e Caserule Lg

e Case rule Tg

—R —
eh3 : Ay F (A7,F1 AFg),F5 — Fg
hg : Ay - Fg5, Ay, F| AFy hg: Ay - Fg, Ay, F| AFgy N
eh3 : Ay - (A7,F; AFg),F5 AFg
B A2 FFy Az B A Fs A
ohj : Ag b Ag,Fy AFp R
h3 : Ay k- F5,Fg, A7, F1 AFg
N
ehg : Ay F (A7,F1 AFg),F5 VFg
hg : Ay F Ag,F{ A F;
3 1 Ay 5,F1 AFg i R
eh3 : Ay - L, Ag,Fy AFy
N

ehg : Ay T,A5,F] AFg

ohy : Ag,Fo,Fg V Fy - Ay, F3

L

ohy : L, Ag,Fy - Ap,F3

eh3 : Ay,Fp,p5 - Ag,Fa,p5

———————————— ax/ind
hy : A, Fp A, F3

oy i T,Ap.Fo - Aq,F3 L

(Left Premise): Invertible

—— ax/ind
h3 : Ay, F5 F Ag,Fy,Fg

—R
oh3 : Ay - Ay, F1,F5 — Fg

ax/ind

hg : Ay F Ay,Fp,Fg hy : Ay F Ay, Fp,Fg

eh3 : Ay F Ay, Fq,F5 AFg

_ ax
hy : Ag - Ag,Fy

ohy : Ap F Ag,Fy

—_ ax/ind
h3 : Ay - A7, Fy,F5,Fg

VR
eh3 : Ay + Ay, F,F5 VFg

—————————— ax/ind
h3 : Ay + Ag,Fp
A - AL TR
eh3 : Ay + L, Ag,Fy

- TR
ohg i Ay T,A5,Fp g

VL

ax/ind

AR



e Case rule K

hg : unbox(Ty) + Fg X = hg : unbox(Ty) F Fg
ehg : OTy, A5 = (A7,F1 AF), [IFg ehy : Ay, 0Ty - Ay, Fy, [IFg
e Case rule —,
hy : Ag - Fg,A1,Fg AFg hy :F7, Ag b Aq,Fy AF ax/ind ax/ind
4 Ag - Fg, Ay, Fg AFg hy i F7,Ap L2 AFs ., hg:Agpk Ay, FyFg hy : Ag,F7 F Aq,Fg o
ehy : Ag,Fg — F7 = Ap,Fy AF3 ehy : Ay, Fg — Fp F Ap,Fo
e Case rule Ap,
— ax/ind
by : Fg,F7, Ag - Ay, Fy AFg AL N by : Ag,Fg, F7 - Aq, Fy .
ehy : Ag,Fg AFy F Ap,Fy AFg ohy : Ag,Fg AF7 - Aq,Fy L
e Case rule Vv,
hy :Fg, A5 F Ay,Fo AFg hy :Fy, Ag b Aq,Fg AF ax/ind ax/ind
4 i Fg: As 1,F2 AFg by i F7, Ag LF2 APy ., hg:iAg,FgF AL by A5 FrE AL Fy
ehy : Ag,Fg VFy F Aj,Fy AFg ohy : Ag,Fg VFy - Ap,Fy L
e Case rule 1,
1 —
eng: L AgF A FaAFs F = eng: L AgrFApF, F
e Case rule
eh3 : p5, Ay - py, Ag,F] AFg - ehg : Ay,ps F Ag,Fp,py
e Caserule T,
— ax/ind
by As b Ay FpAF3 N by As b Ay Fy
L _taiSs T 1 F2
ohy : T, A5 F Ay, Fy AF3 ehy : T,A5 F Aq,Fy L
4.3 Status of Ap (Right Premise): : Invertible
e Case rule —pg
h3 : F5, Ay + Fg, Ay, Fq AF ax/ind
3 i F5, A4 b Fg, A7, F1 AFg . N hg : Ay, F5 - Aq,Fo,Fg o
eh3 : Ay - (A7,F] AF),F5 — Fg eh3 : Ay - Ay, Fy,F5 — Fg
e Case rule Ap
h3 : Ay - F5, A7,F| AFy hg : Ay b Fg, A7,F] AF ax/ind ax/ind
3:84FF5, A7 FLAFy 3t A4 FFe AT FL AR ., hg:iAyF Ag,Fy,F5 hg : Ay - Ag,Fo, Fg
oh3 : Ay b (A7, F| AFg),F5 AFg ohg : Ay - Ay, Fo,Fg A Fg
—_— ax
hy : Ag FFg,Ag hy: Ap FF5, Az N N hy : Ag - Ag,Fg
R e ——
eh; : Ag - Ag,Fqy AFp ehy : Ao F Ag,Fy

10



Case rule Vg

————————— ax/ind
h3 : Ay b Fg,Fg, Ay, Fq AFg VR N h3 : Ay - Ay, Fg,F5,Fg \i
oh3 : Ay + (A7,Fy AF2),F5 V Fg ) ony i Ay - A7 Fo F5 VEG
Case rule Lg
A A —  ax/ind
h3 : Ay - Ap,F1 AFa hg : Ay F Aj,Fg
1gr - i el A S
ehg i Ay F L, Ag,Fq AFgy ehg i A4 F L, Ag Fy B
Case rule Tpg
TR — TR
eh3 : Ay - T,A5,F] AFgy - eh3 : Ay - T, A5, Fy
Case rule K
—_—max
hg : unbox(dTy) + Fg X N hg : unbox(Ty) F Fg
ehg : Iy, A5 = (A7,F1 AFg), [Fg ehg : Ay, 0Ty + Ay, Fg, [|Fg
Case rule —,
hy i Ag - Fg,Aq,Fy ATy hy :Fp, Ap b Ap,Fy AF ax/ind ax/ind
4 Ap FFg, A1,Fp ANFg by i F7, A5 273 - hy : Ag = A, F3,Fg hy : Ag,F7 - Ap,F3 S
ehy : Ag,Fg — F7 - Aq1,Fo AFg ehy : Ag,Fg — F7 - Ap,F3
Case rule Ap,
) A A — ax/ind
hy :Fg,F7, Ap - Ay, Fy AF3 AL N by i Bs.Fe F7 A1 F3
ehy : Ag,Fg AF7 = Aq,Fy AF3 eh, : Ag,Fg AFy b Ay, F3 L
Case rule Vv,
by i Fg.Ag - Ay, Fo AFy hy:Fp, Ag bk Ay Fo AF: : ax/ind N A ax/ind
4 *FGs 5 1:F2 3 4 - F7, 5 1,2 3 \/L N h4.A5,F5FA1,F3 h4. 5,F7F 1,F3 v
ehy : Ag,Fg VFy7 F Ay, Fy AF3 ohy : Ag,Fg VFy - A, Fg L
Case rule Lp,
L - — - ‘L
ey : L, Ap F Aq,Fy AFg ohy : L, Ag F Ay, Fg
Case rule
eh3 :p5, Ay Fp5, Ag, F1 AFg - eh3 : Ay,p5 F Ag,Fa,p5
Case rule T,
———— ax/ind
hy i A5k Ap,Fy AF3 hy:Ag F ALLF
T N 5 3o
eng i T,Ap k- Ay, Fy AF3 eng i T,Ap F Aq,F3 L

11



4.4 Status of Vp: Invertible

e Case rule — g

hy : F5, Ay  Fg, A, Fq VF ; ax/ind
3 i F5, Aq FFg, A7, F VFy —r N hg : Ay, F5 = Ay, F1,Fg,Fg n
eh3 : Ay (A7,F] VFg),F5 — Fg oh3 : Ay - Ay ,F1,Fp,F5 — Fg
e Case rule Agr
AL - . . ax/ind ax/ind
hg : Ay FF5,A7,F1 VFy h3: Ay k- Fg, A7, F; VFy N N h3 : Ay - Ap,F1,Fo,Fy hg : Ay + Ay, Fq,Fy,Fg
R
eh3 : Ay = (A7,F] VFg),F5 AFg ehg : Ay - Ay ,Fy,Fg,F5 AFg
e Case rule Vg
ax/ind
hg : Ay k- F5,Fg, A7,F1 VFo 5 h3 : Ay - Ag,Fy,Fo,Fg5,Fg
"
ehg : Ay - (A7,Fy VF3),F5 VFg eh3 : Ay F Ap,Fq,Fy,F5 V Fg R
hy i Ag - Fy,Fg, A o
182 FFaFs A8 N hy : A - Ag,Fy,Fs
ehy : Ag - Ag,Fy VFg ehy : Ao - A3, Fy,Fx
e Caserule lp
B — ind
hg : Ay + Ag,Fp V Fgy N . 3 Ag " ApiF1iFa ax /in
R n
eh3 : Ay - L, Ag,F] VFp eh3 : Ay - L, Ag5,F,Fg R
e Case rule Tpr
TR N Tr
ehg : Ay = T,A5,F] VFy eh3 : Ay - T,A5,F,Fg
e Case rule K
h3 : unboxz(ly) + Fg N h3 : unbox(OTy) + Fg
K
ehg : (0I'y, Ag + (A7,Fy VF2), [IFg eh3 : Ay, 00y - Ay, Fq,Fg, [|Fg
e Case rule —,
hy i Ap FFg, A1,Fo VFy hy :Fp, Ag - Ap,Fg VF ax/ind ax/ind
4 Ap - Fg, A1,Fp VF3 hy i F7,Agp L2 Ve o hy : Ay - Aq,Fg,F3,Fg hy : Ag,F7 b Ap,Fo,Fg =
ehy : A5, Fg = Fy = Ap,Fy VF3 ehy : Ag,Fg — F7 - Ap,Fg,F3
e Case rule Ap,
ax/ind
hg iFG.F7, A5 F Ay, Fa VFg R hy : Ag,Fg,F7 - Ap,Fg,F3
L A
ehy : Ay, Fg ANF7 F Aq,Fy VF3 ehy : A5, Fg AF7 = A, Fo,Fg
e Case rule VvV,
ax/ind ax/ind
hq : Fg, A = Ay,Fg VF3 hy :F7, A5 = Aj,Fy VF3 v N hy : As,Fg = Aqp,Fg,F3 hy : Ag,F7 = A, Fo,F3
L VL

ohy : Ag,Fg VFy - Ap,Fgy VFg

ehy : Ag,Fg VFy - Ap,Fo,F3

12



Case rule 1,

1L 1L
ehy : L,Ag + Aj,Fy VFg - ehy : L, A5+ Ay,Fy,F3

Case rule 1

eh3 :p5, Ay F p5. Ag,F1 V Fy - eh3 : Ay,p5 - Ag,F1,F2,p5
Case rule Ty,
- ax/ind
hy : Ag - Ap,Fy V Fg hy : Ag - Aq,Fo,Fg
TrL — TL
ehy : T, A5 - Aq,Fy VFg ehy : T,A5 + Aq,Fy,Fg
Status of Li: : Invertible
Case rule — g
——————————— ax/ind
hy :Fg,Ag F L,Fy, Ag hy : Ag,Fg - Ag,Fy
R g - =R
ehy : Ag b (L, Ap),F3 — Fy ohy : Ay - Ag,F3 — Fy
Case rule Agr
. - . = ——————— ax/ind ————————— ax/ind
BiiApk L F3, A5 by iApk LRy A5 R b1 Ag F Ag,Fg hy i Ag - Ag,Fy
R A
ohy : Ag - (L, As5),F3 AFy ohy : Ag - Ag,Fg AFy R
Case rule Vg
- ax/ind
hy : Ag - L,F3,Fy, Ap v - hy : Ag - Ag,F3,Fy
R -2 Tty
ehy : Mg F (L, Ag), F3 v Fy ohy Ay F Ag. gV,
Case rule Lp
P
ny i Ag k- Ag by : Ag F Ag
- J_R - -z @2
oh) i Ag k- L, Ag oh : Ag F Ag
Case rule Tp
ohy iAp kT, L. A3 T 2 e iA,FT.A; B
Case rule K
hy : unbox(Tg) + Fy X . hy : unboz(Oly) F Fy
eny : 0Ty, Ag - (L, Ag), [IF4 ehy : Ag, Oy - Ag, [JFy

13



4.6

Case rule —,

ho : Ag b L,Fq,A] hg :F5,A3F L, A

—r —

hy i Ag b Ay, Fy

ax/ind

hy 1 Az, F5 - Ap

eho : Ag,Fqy — F5 F L, Ay

Case rule Af,

Case rule Vv,

Case rule 1,

Case rule 1

Case rule Ty,

Status of Tx:

Case rule — g

Case rule Agr

Case rule Vg

ohy : Ag,Fy — F5 F Aq

—  ax/ind
hg : Fy,Fg, Ag - L, Ay N N by Ag,Fg,F5 - Aq /
L = s A
ehy : Ag,Fq AF5 F L, Ag ohy : Ag,Fy AF5 F Ap L
—_ ax/ind ——
hg :Fy, A3 - L,A; ho:F5,Az3 b L,Aq VL N ho : Ag,Fy - Aq ho : Ag,F5 F Aq
ehy : Ag,Fy VFs F L, Ay eho : Ag,Fy VF5 F Aq
- 1 —— 1L
ehgy ¢ L, Az L, Ay - ehy 1 L, Az Aq
1 N —_—
ehj :p3,Ag Fp3g, L, Ay ehj : Ag,p3 - Ay, p3
J— ind
ho i Ag b L, A : ax/1n
e T T R R W
ehy : T, Az L, Aq ehy : T, Az - Ay
: Invertible
hy : F3,Aq F T,Fy, A
1 3 2 4 5 —R — trivial
ehy : Ag - (T,Ap),F3 — Fy
hi:Ag - T,F3, A5 hy:Aghk T,Fg, A
1: Ay 1 F3, As By 2 o Bs o N erivial
ohy : Ao - (T,Ag5),F3 AFy
hy : Ag F T,F3,Fyq, A
1 2 3.74> 75 — trivial

ohy : Ag = (T,Ap5),F3 VFy
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ax/ind

—L

ax/ind

VL



Case

Case

Case

Case

Case

Case

Case

Case

Case

rule

rule

rule

rule

rule

rule

rule

rule

rule

1R

—L

AL

Vi

1

TL

hy i Ag b T,Az

e S — trivial
ohy i Ap k- L, T,As
. -
on; Ap F T, Ag R — trivial
hy : unboz(OIy) + F
1 ( 2) 4 — trivial
eny : O, Ag + (T, A5), [IFy
hg : Ag - T,F4, Ay ho :Fs5,Ag - T,A
2 3 4,401 hp:F5, A3 LR N
eho : A3, Fy — Fg5 = T,A,
hy : Fy,F5,Ag F T, A
27475073 1 — trivial
ehy : Ag,Fy AF5 H T,Aq
hg : Fq, Az T,A7] hg:F5,A3F T,A
v —
ehy : Ag,Fy VF5 F T,Aq
T -
eny: LAz T,A; L —  trivial
I — trivial
ehj :p3,Ag Fp3, T,Ay
ho : Ag - T,A
2 3 i TL — trivial

eny : T,Az - T,A]

15

trivial

trivial



4.7 Status of K: : Non invertible

e Case rule —p

— ax/ind
hy : O, F5, Ag - Fg, Az, [[F3 - N hy : unboxz(Oly) + Fg
eny : Oy, Ay F (A7, [IF3),F5 — Fg ehy : unbox () + F3
e Case rule Agr
ind
hy : Oy, Ag - F5, A7, [[F3 by : Oy, Ag - Fg, Ay, [[F3 An N nbox(OT1) + F3 /i
ohy : Iy, Ay - (A7, [JF3),F5 A Fg ) ohy : unbox(0Ty) + Fg
e Case rule Vg
———————————— ax/ind
hy : Oy, Ag - Fg,Fg, A7, [F3 v N hy : unbox(OTy) + Fg
R D4 fumborti1) T ES
ehy : Oy, Ay + (A7, [IF3),F5 V Fg ehy : unbox(ly) + F3
e Caserule Lp
- ind
hy : O, Ag - Ag, [JF3 in N hy : unbox(Or1) - F3 ax/n
ohy : Oy, Aq + L, Ay, [IF3 ehy : unbox(I'y) + F3
e Case rule Tp
T —_— fail
ehy : OI'y, Ag - T, Ag, [F3 R - ehy : unbox((l']) - F3 =
e Case rule K
ho : unbox(0T5), unbox(0lg) + F3 fail
oy (O3, 0rg), OT7. As F (Ba, 070, 0% eho : unbox(0ly), unbox(Or7) - Fy
hy : unbox(0Ty), unbox(Ory) + Fg fail
g : box 5 1 box
o, (Or;.0r5), Org. A7 - Ag. [Fs ehy : unbox (), unbox(Org) + F3
e Case rule —,
- ind
hy : 001, Ag - F5, Ag, [[F3 hy : 01, Fg, A7 - Ag, [JF3 ol 5 hy : unboz(OTy) + Fg /i
ey : (U1, A7), F5 — Fg = Ao, [IF3 ohy : unbox(0) + Fg
e Case rule A,
_ ax/ind
hy : 00y, F5,Fg, A7 = Ag, [IF3 AL N hy : unbox(OTy) + F3
ohy : (Ur'y, A7), F5 AFg F Ag, [IF3 ohy : unbox(0r) + Fg
e Case rule Vv,
- ind
by : 00y, F5, A7 = Ao, [IF3 hy : 0Ty, Fg, Ay F Ag, [IF3 Vi . by : unboz(Ory) F Fg ax/n
eny : (OI'y, A7), F5 VFg F Ag, [IF3 ehy : unbox(Ory) + Fg

16



4.8

Case rule 1,

1 N

ehy : L, 00, A5 - Ao, [|F3
Case rule I

I —

ehg :py, OT'1, Ag F py, A5, [IF2

Case rule T,
.dry, A As,
hy 1, Ap = Ag, [IF L .

ehy : T,00, A5 - Aoy, [|Fg

Status of —:

Case rule — g

hy : Fg, Aqp,Fp — F3 = F7, Ap

—R —
ehy : Ay,Fy — F3 - Ag,Fg — Fy
Case rule Ag
h4:A1,F2~>F3 FF6,A5 h4:A1,F2~>F3 FF7,A5 A N
ehy : Aq,Fy — F3 - Ag,Fg A Fy R
Case rule Vg
h4:A1,F2 ~>F3 FFG,F7,A5 v N
ohy : Ay,Fy — F3 - Ag,Fg V Fy
Case rule Lg
hy : Aq,Fy — F3 F A
4 1:%2 3 5 LR -
ehy : Ay, Fyp = F3 - L, A5
Case rule Tp
TR
ehy : Ay ,Fg = F3 + T,Ag -
Case rule K
h3 : box(Oly) F F
3 : unbox(Uly) + Fg X N

enz : 0Ty, A7, F; — Fa F Ag, [IFg

17

fail

ohy : unbox(0l'y) - F3

fail

ehg : unbox(0ry) - Fo

—————————— ax/ind
hy : unbox(Oly) + F3

ohy : unbox(OT;) + Fg

(Left Premise): Invertible

ax/ind

hy : Ay, Fg - Ag,Fo, Fr .

ohy : Ay F Ag,Fo,Fg — Fr

ax/ind

hy i Ay - A, Fp,Fg by i Ay - A, F, Fr

ohy : Ay - Ag,Fg,Fg AFyp

—————————————— ax/ind
hy : Ay F Ag,Fg,Fg,Fr

VR
ehy : Ay + Ay, Fy,Fg V Fr

TR

ehy : Ay T,Ag,Fy

hg : unbox(Ty) F Fg

ehg - A7, 0Ty = Ag,Fy, [IFg

ax/ind

R



e Case rule —,

4.9

ax/ind ax/ind
h3 : A7,F] — Fy - Fyq,Ag hg :F5, A7, F1 = Fa - Ag N h3 : Ay - Ag,Fp,Fy / h3 : Ay, F5 - Ag, Fp /
L
ehg : (A7,Fy — F2),Fg = F5 F Ag eh3 : A7,F4 — F5 - Ag, Fq
-
hy : Ag kF3, A5 hy :Fy, Ao F Ag o . h : Ag F Ag, Fg
ehy : Ag,F3 — F4 F Ap ehy : Ag F Ag,Fg
Case rule A,
) A LA ———————————— ax/ind
h3 : Fyq,F5, A7,F1 — Fa 6 N N hg : A7,Fyq,F5 F Ag,Fy
L A
eh3 : (A7,F; — F2),F4 AF5 - Ag ohy : Ay Fa AFg F Ag Py
Case rule Vp,
hg : F4, Ay, F] — Fy b Ag hg :F5, Ay, F] — Fg F A ax/ind ax/ind
3 i Fq, A7, F1 2 6 b3 :F5,A7,Fy 2 IV ., B3 :A7,Fyk Ag,F) h3 : A, F5 - Ag, Fy
eng : (A7,F] — F2),Fq VF5 I Ag oh3 : Ay, Fy V F5 b Ag,Fq
Case rule Lp,
n T
oy : L, Ag,Fp 5FaFA,; Y O eng:l,AgFAgr  F
Case rule
eh3 :py, Ag,F] — Fo Fpy, Ag - eh3 : Ag,py F A5,F1,p4
Case rule T,
——————————— ax/ind
h3 : A5, Fp — Fy - Ay - N hg : Ag - Ay, Fp /T
L O B B S S
eh3 : T,Ap,F] — Fo k- Ay oh3 : T, A5 F Ay, Fy =
. . .
Status of —, (Right Premise): : Invertible
Case rule —g
. _  ax/ind
bg 1Fg, A1, Fp 2 F3 P F7, A5 N hy : A1, F3,Fg - Ap, Fr
—R
ehy : Ay, Fy = F3 + Ag,Fg — Fy ehy : Ay, F3 - Ag,Fg — Fy
Case rule Ag
hy : Ay,Fy — F3 - Fg, A5 hy : Ay,Fy — F3 - Fy, A ax/ind ax/ind
41 A1, Fg 3 Fg, A hy: Ay, Fp 3 - F7, Ag N hy : Ay, F3 - Ag,Fg hy : Ay, F3 - Ag,Fp R
ohy : Ay, Fy — F3 = Ag,Fg AFy ehy : Aq,F3 F Ag,Fg AFr R
Case rule Vg
—_  ax/ind
hy i A1,Fp »F3 T F7, A5 N hy : Ay, F3 - Ap,Fg,Fr
R VR

ohy : Ay,Fy — F3 - Ag,Fg V Fy

18

ehy : Aq,F3 - Ag,Fg V Fp



e Case rule Lp

hy : Aqp,Fo ~>F3FA5

1R —
ehy : Ay, Fp — F3 - L, Axy
e Caserule Ty
+
eny  Aj.Fp S F3F T,Ay T &
e Case rule K
h3 : unboz([Ty) F Fg
o
ehg : 0I'y, A7, F; — Fo + Ag, [[Fg
e Case rule —,
h3:A7,F1 —)F2)—F4,A6 h3:F5,A7,F1 —>F2)—A6
L —

eh3 : (A7,F] — Fg),Fy — F5 F Ag

ny : Ag F Fg, Ag

hy 1 Fy, Ag F Ag

L
ehy : Ag,F3 — F4 - Ay
e Case rule A,
h3:F4,F5,A7,F1 ~>F2FA6 N N
ehg : (Ay,F] — Fp),Fq AF5 F Ag L
e Case rule Vv,
h3 :F4, Ay, F] — Fo - Ag  hg : F5, Ay, F] — Fy F Ag
\2 —
ehg : (Ay,F] — Fp),Fy VF5 F Ag L
e Case rule Lp,
€
ong - L, Ag,Fy 5FaFA, L o
e Case rule [
eh3 :py, Ag,F| — Fo - pyg, Ag -
e Case rule T,
B3 A5 FL o Fa b Ay .
L

ehg : T,Ag,F] — Fo - Ay

19

————— ax/ind
hy : Ay, F3 - Ap

——— ~— IR
ohy i Ap,F3 - L, Ag g

———————— 'R
ohy i A1, F3 F T,Ap

h3 : unboxz () F Fg

eh3 : A7, Fo, Iy + Ag, [IFg

ax/ind ax/ind
hg : A7, Fo - Ag,Fy hg i A7, Fp F5 - Ag
L
eh3 : A7 ,Fo,Fy — F5 - Ag
—_— ax
N hy : Ag,Fy F Ag .
ehy : Ag,Fy - Ag
—— ax/ind
h3 A7 Fp,Fg.F5 FAg
eh3 : Ay, Fo,Fy AF5 F Ag L
ax/ind ax/ind
hs:A7,F2,F4}*A6 h3:A7,F2,F5FA6
VL

eh3 : Ay,Fg,Fy VF5 F Ag

— 0 1L
ohg i L, Ag,Fo - Ay

eh3 : Ag,Fo,pgy F Ag,pyg

— ax/ind
bg A Fa Ay
ong : T,Ap.Fa F Ay L



4.10 Status of A;: : Invertible

e Case rule — g

ax/ind
hy i Fg, A1,Fy AFg F Fr, Ag . . hy: Ay,Fy,F3,Fg - Ag, Fr QR
ehy : A1,Fp AF3 - Ag,Fg — F7 ehy : Ay,Fo,F3 - Ag,Fg — Frp
e Case rule Agr
hy : Aq,Fy AFg - Fg, Ag hy: Aj,Fg AFg - Fr, Ag . A ax/ind N ax/ind
4 0 A1, Fy NF3 - Fg, Ag hy 1 Ay, Fg AF3 - F7,Ap R hy : Ap,Fg,F3 - Ag,Fg hy : Aq,Fy,F3 F Ag,Fy
ohy : Ay, Fy ANF3 F Ag,Fg AFy7 ehy : Ay ,Fg,F3 F A5, Fg AFp
e Case rule Vg
ax/ind
hq : A1,Fp AF3 = Fg,F7, Ag VR N hy : A1,Fg,F3 - Ag,Fg,Fp v
ohy : A1, Fo AFg b Ag,Fg V Fr ehy i Aj,Fg,F3 F Ag Fg v,
e Caserule Lg
—— ax/ind
hy : Ay,Fg AF3 F Ap hy : Aqp,Fg,F3 F Ap
1lr - 1lr
ehy : Ay, Fy AF3 - L, Aj ehy : Aq,Fg,Fg k- L, Ap
e Case rule Tgr
T T
ehy A1, Fa AF3 F T,A5 T 7 ehg Ay Py F3F T,A5 B
e Case rule K
h3 : unboz(Oly) F F o J
3 1 un (Lry) 6 X N h3 : unboxz () + Fg

en3 : 0Ty, A7, Fy AFy + Ag, [IFg

e Case rule —,

ehg : Ay, Fp,Fo, 0y - Ag, [|Fg

ax/ind ax/ind
hg : Ay,F) AFg FFq,Ag hg :F5, A7, F] AFy - Ag L _ h3 : A7,F1,Fo = Ag,Fy / h3 : Ay,F1,Fg,F5 F Ag /
—L
oh3 : (A7,F1 AF2),Fq — F5 = Ag eh3 : A7,F1,Fp,Fgy — F5 - Ag
e Case rule Ap,
ax/ind
h3 : Fy,F5,A7,F] AFa F Ag hg : Ay,F1,Fg,Fy,F5 b Ag
A - /\L

eh3 : (A7,F1 AFg),Fqy AF5 F Ag

hy :F3,Fy, Ag F A
1:F3,Fq, A2 5 AL N
ohy : Ag,F3 AFy F Ag

e Case rule Vv,

eh3 : Ay, Fq,Fo,Fy AF5 - Ag

—_—————— ax
hy : Ag,F3,Fy F Ag

ohy : Ag,F3,Fy F Ap

hg : Fy, Ay,F| AFy - Ag hg :F5, A7, F] AFg F Ag

ax/ind ax/ind

:A7,F1,F2,F4}*A6 h3:A7,F1,F2,F5FA6

oh3 : (A7, Fq AFg),Fq VF5 - Ag

20

VL
ehg : A7,F1,F2,F4 V Fg Ag



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
. .
4.11 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 —,

ax/ind ax/ind
h3 : A7,Fy VFy - Fyq,Ag h3:F5, A7, F1 VFy - Ag 1 N h3 : A7, Fq F Ag,Fy / h3 : Ay,Fq,F5 F Ag _>/L
eng : (A7,Fy VF2),Fy = F5 F Ag eh3 : Ay,F1,Fy — F5 F Ag
e Case rule A,
h3 : Fy,F5, A7,F] VFy F A ax/ind
3+ Fq,F5, A7, F1 2 6 AL N h3 : A7,F1,Fq,F5 F Ag AL
eh3 : (A7,F1 VF2),Fq NF5 - Ag eh3 : Ay, Fq,Fy AF5 - Ag
e Case rule Vp,
hg :F4, A7, F] VFy b Ag hg :F5, Ag,Fq VFy F A ax/ind ax/ind
3 :F4, A7, F) VFy 6 h3 :F5, A7, F) VFg IV 5 h3 : Ag,F1,Fy F Ag by i A7 F1F5 Ae
eh3 : (Ay,Fy VFy),Fqy VF5 - Ag eh3 : A7 ,F1,Fy VF5 F Ag L
-
hy :F3,Ag - Ap hy i Fy, Ag - Ag v _ hy : Ag,F3 - Ag
L 1
ehy : A, F3 VFy F Ag ehy : Ao, F3 F Ag
e Case rule L,
L - 1
eng - L. Ag FiVis kA, T = eng: Ll Ag.FFa, F
e Case rule
N

eh3 :py,Ag,F] VFa Fpy, Ap oh3 : Ag,F1,pg F As,pg

e Case rule T,

- ax/ind
hg : Ag,F] VFa - Ay T N h3g : Ag,F1 F Ay /T
L _h3iAsFi b Ay
eh3 : T,Ap5,F] VFy F Ay eh3 : T,A5,F1 F Ay =
4.12 Status of vV, (Right Premise): : Invertible
e Case rule —p
— ax/ind
hy : Fg, A1, Fy VF3 F Fr, Ag . . hy : A1,F3,Fg F Ag, Fr .
ehy : Ay,Fy VFg  Ag,Fg — Fr ohy : Ap,F3 - Ag,Fg — Fr
e Case rule Agr
hy: A, Fy VFg - Fg, Ay hy: A, Fy VFg - Fp, Ag ax/ind ax/ind
4 : A1, Fp VF3 FFg, Ay hy 2 Ag,Fy VFg FF7, A5 AR R hy : Ay, F3 - Ag,Fg hy : Ay,F3 - Ag,Fp
ehy : Ay,Fy VF3 - Ag,Fg A Fr ehy : Ay,F3 - Ag,Fg AFyp
e Case rule Vg
A - A _ ax/ind
hy : Ay,Fp VF3 - Fg,F7, Ay VR N hy : A1,F3 F Ag,Fg,Fy v
ehy : Ay,Fy VF3 k- Ag,Fg V Fy ehy : Aq,F3 - Ag,Fg V Fy R
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e Case rule Lp

e Caserule Ty

e Case rule K

e Case rule —,

hg : Ay, F| VFg - Fy, Ag

hy : Ap,Fy VF3 - Ag

ehy : Ay,Fg VF3 F L, Ag

ehy : Ay, Fg VF3 - T, Ag

h3 : unboz([Ty) F Fg

:0Ory, Az, Fp VFy - Ag, [JFg

hg : F5, A7, F] VFy F Ag

e Case rule Ay,

e Case rule Vv,

hy 1 Fy, Ay, F] VFy - Ag

eh3 : (A7,Fy VF3),Fy — Fg - Ag

hg : Fy,F5,A7,F] VFy F Ag

eh3 : (A7,F1 VFg),Fqy AF5 - Ag

hg : F5, Ay, F] VFy - Ag

e Case rule 1,

e Case rule I

e Case rule T,

oh3 : (Ay,Fy VF3),Fy VF5 - Ag

hy : F3,Ag F Ap

LR

TR

—L

AL

hy i Fy, Ag F Ag

ohy : Ag,F3 VFy F Ag

ehg : L, Ag,F] VFy - Ay

ohg :p4,A6,F1 V Fo = p4,A5

h3 : A5,Fp VFg - Ay

ehg : T,Ap,F] VFy - Ay

1r

TL
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VL

——————————— ax/ind

hy : Ap,Fg F Ag
ony Ay, F3 F L, Ay 1
TR

ohy i A,F3 b T,Ap

hg : unboz () F Fg

eh3 : A7, Fo, Iy + Ag, [IFg

ax/ind

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

oh3 : Ay, Fy,Fy — F5 F Ag

———————————— ax/ind
h3 : A7, Fo,Fyq,F5 - Ag

AL
eh3 : A7, Fy,Fq AF5 - Ag

ax/ind

h3 : Ay, Fo,Fy F Ag h3 : A7,Fo,F5 F Ag

ehg : Ay,Fg,Fy VF5 F Ag

—_— ax
hy : Ag,Fy - Ag

on : Ag,Fy - Ag

ohg : L, Ag,Fg - Ay

eh3 : Ag,Fo,pg F Ag,pyg

—— ax/ind
hg : Ag,Fg F Ay

eh3 : T,Ax,Fo - Ay

ax/ind

ax/ind

VL



4.13 Status of 1;:

e Case rule — g

o Case

e Case

e Case

e Case

e Case

e Case

e Case

e Case

e Case

rule

rule

rule

rule

rule

rule

rule

rule

rule

AR

VR

1R

TR

—L

AL

\3

1z

Invertible

ho : L,Fq, A FFg, A
2 471 573 —R — trivial

ohy : L, Ay - Ag,Fq — Fg

hg i L,A] FF4,A3 hg:Ll,A] FF5, Ag

AR —
ehy : L, Ay - Ag,F4 AFg
hg : L, Ay F Fy,F5, A
2 1 4 5 3 4 b d trivial
ehy : L, Ay - Ag,Fy VFg
hy: L, A1 FA
_ 2t 71 T A3 1R N trivial
ohy i L, A - L, Ag
- 00T -
eny: LA F T,Ag T & trivial
hy : unboz(dTy) F F
1 (HF2) - Fq — trivial
ehy : Oy, L, A5 + Ag, [JFg
hy:Ll,A5 FFy,Ay hy:Ll,F3,A5hF A
1 5 FF2, 84 By 3, A5 4, N
eh; : (L,A5),Fg — F3 F Ay
hy : L,Fy,F3, A5+ A
1 27375 4 AL — trivial
ohy : (L, A5),Fy AF3 F Ay
hy: L,Fp, A5+ Ay hy: L,F3,A5F Ay
v —
ohy : (L, A5),Fy VF3 - Ay
1 -
ey - L, Ay Ag L — trivial
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trivial

trivial

trivial



e Case rule [

e Case rule T,

e Case rule —p

ehy :py, L, Ay Fpy, Ag - vrivial
R B Tt
ehy : T, L, A3k Ay
4.14 Status of [: : Invertible
hg 1 Fq, Ay, p2 - F5, Ag, p2 . = trivial

o Case

e Case

e Case

e Case

o Case

e Case

e Case

rule

rule

rule

rule

rule

rule

rule

eh3 : Aj,py F (Ag,p2),Fq — F5

AR
hg : Aq,py F F4, Ag,pa B3 : Aq,py b F5, Ag,po . N
R
eh3 : Ay, py - (Ag,pp), Fq AFg
VR
h3 : Ay, pp - Fq,F5, A6, P2 -
— trivial
eh3 : Aq,py - (Ag,pp),Fq V Fg
1lr
hg : Ap,pg F Ay,
3 1P2 4-P2 iR — trivial
eh3 : Aj,pg - L, Ay, py
Tr
-
R -
oh3 : Aq,py F T,A4,pp — trivial
hg : unbox(l3) - F.
2 ( 3) 4 — trivial
ehy : OI'3, Ag,p1 F (A5,p1), [IF4
%L
h3 : Ag,py F F4, Ag,p; h3 :F5,Ag,p F Ao,pp N
eh3 : (Ag,p1),Fg — F5 F Ag,pg
AL
hg : F4,F5, Ag,pp - Ag,
3 475 760 PL 2:P1 A — trivial

oh3 : (Ag,P1),F4a AF5 F Ag,py
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e Case rule Vv,

h3 : F4, Ag,P1 - D2, Py

h3 : F5,Ag,p1 - Aa,py

e Case rule 1,

e Case rule I

e Case rule T,

4.15 Status of T,: :

e Case rule —p

— trivial
eh3 : (Ag,p1),Fa VF5 F Ag,py
1 .
ohg : L, Ay, py F Ag,py — trivial
ehg :p3, Ag,p1 Fp3, A4, Py - trivial
ohy :p3, Ao Fp3g, Ay — trivial
hg i A (RN
3 4P 2P TL — trivial
ehg : T,Ay,p; F Ag,pg
Invertible
ax/ind

e Case rule Agr

ho : T,A7 FFy,A3

ho : T,Fy, Ay F F5, Ag

eho : T,A; - Ag,Fqy — F5

ho : T,A; FF5,A3

ohy : T,A] - Ag,Fy AFy

e Case rule Vg

e Caserule Lg

e Caserule Tg

R

hg : T, Ay F Fy,F5, Ag
Y

ehy : T,A] - Ag,Fy VFg

hy: T,A7 F Az
eng: T,Ap - L, Ag

T A T As

- R

1r

TR
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ho : Ay - Ag,Fy

hg : Ap,Fy F Ag,Fy
_— R
ehy : Ay - Az, Fy — Fy

ax/ind

hg : Ap F Ag,Fy

Vo AL F A5 FavEs

ohoy : Ay - Ag,Fq AFg

————————— ax/ind
hg : Ay - Ag,Fy,F5

VR

— ax/ind

by« Ap - Ag
eng AL F L, ag I
R

A T A,

ax/ind

R



Case rule K

by : unboz(Ury) F Fy X N by : unbox(OTy) F Fy
eny : O, T, A5 + Ag, [JFy ohy : Ay, Oy F Ag, [JFy
Case rule —,
- ax/ind ————— ax/ind
hy: T,A5 -Fy, Ay hy:T,F3,A5F Ay o . N x /1 A Ta Aa x /i
—L
ehy : (T,Ap),Fp = F3 - Ay ehy : Ay ,Fy — Fg3 - Ay
Case rule Ap,
——— ax/ind
hy : T,Fy,F3, A5 F Ay N N hy : Ag,Fp,F3 F Ay
L —_— A
ohy : (T,A5),Fy AF3 - Ay ohy : Ag Fa AFz F A,
Case rule Vv,
- ax/ind ———— — ax/ind
hy : T,Fy, A5 = Ay hy: T,F3,A5F Ay VL N hy : Ag,Fo - Ay / hy : Ap,F3 F Ay v/
ohy : (T,Ap),Fy VF3 = Ay ohy : Ag,Fy VF3 F Ay L
Case rule 1Lp,
S B —————
eh L, T, Az3FAy L 2 enil,Azra, F

Case rule 1

ehy :py, T,Ay Fpy, Ag - ehy : Ay,py - Ag,po
Case rule Ty,
-
hy i Ag F Ag hy : Mgk Ag
—_— T d - = 2
ohy : T,Ap F Ag ohy : Ap F Ag
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5 Height preserving admissibility of contraction on the left

e Case(s) rule —p

h3 : A1, Ao, Ag,F5 - Ay, Fg

h3 : F5, Ay, Ag, Ag - Fg, Ay
R - hg : A1, Ag,F5 F Ay, Fg

IH
—R

ohg : Ay, Ag, Ag - Ay, F5 — Fg

ehg : Ay, Ag F Ay, F5 — Fg

e Case(s) rule Ag

ax
hg : Aq, Ag, Ag F Ay, F hg : Aq, Ag, Ag F Ay, F,
hg i Ay, Ag, Ao FF5, Ay hg: Ay, Ag, Ao b Fg, Ay 3 172,72 475 oy 3B 172,72 476

IH

I
A - hg : A1, Ag F Ay, F h3 : Aq,Ag F Ay, F
oh3 : Ay, A, Ag - Ay, F5 AFg R 3 7L 72 475 i ] 476

R
eh3 : Ay, Ag b+ Ay, F5 AFg

e Case(s) rule Vg

b3 : A1, Ao, Ag - Ay, Fg . F
h3 : Ay, Ag, Ag k- Fp,Fg, Ay 31717272 47576

IH

Vv - hg : Aq,Ag F Ay, Fg,F
ohg i Aj, Ao, Mg b Ay Fa vEg T 37172 475°76

VR
ehg : Ay, Ag F Ay, Fg V Fg

e Case(s) rule Lg

hg : A1, Ag, Ag - A
hg i Aq, Ao, Ag F Ay 37172, 72 4

1 - by A Ap A,
oh3 : Aq,Ag, Ao+ L, Ay R 3 P81, 22 4 i
ohy Ay, Ag - LAy
e Case(s) rule Tg
T N
ohg A1, Do, Ao F T,A; B 7 eng A, AxFT,a,

e Case(s) rule K

hy : unbox (0T inbox (AT vbox (AT vbox (Olg) + Fa
by : unbox(0Ty), unbox(Or'5), unboz(UTs), unbox(Olg) + F3 1 2 unboz(Hly), unboa(Uls), unboa(Uls), unbox(UT'g) - F3

N
hy : boxz(dTy), unbox(OTy), unbox(dlg) + F,
eny : (Ory, A7), (Org, Org, Ag), Oy, O, Ag F Ag, [IF5 Liun “A( :) “D" OL(D 5::‘“" ”A( []‘3) 3
eh; : Ay, Ag,Or,, 00y, OCg - Ag, [JF5
e Case(s) rule —,
inv-th/ax
hg : Ay, Ag, Ag - Ag, F3, Fg
hy : Ay, Ag, Ag,Fg — Fq - Fg, Ay hg : Fg, Ay, Ag, Ag,Fg — Fq F A H inv-th/ax
21 A1, Ag, Ag, F3 4 b F3, A5 hy i Fy, Ay, Ag, Ag, F3 4 5 L, o hy : Ay, Ag F Ag, F3, F3 hy 1 Ay, Ag, Ag,Fg,Fu F Ag
IH-Mutual IH
ehy : Ay, (Ag,F3 — F4), Ag,F3 — Fy  Ag by : Ay, Ag F Ag, F3 e ho : Ay, Ag.Fq - Ag
-
eho : Ay, Ag,F3 — F4 F Ap
AL AL, AgF A o AL, AL A Fa
ho B N , F ho N N , F. 5
A1, A1, A6 PR3 A5 Bp iFa A1 A1 A R A . 2 IA 1A EA 5073y 2 IA IA 6 iA -
ho : | F ho : R F
ohy : (Ag,F3 = F4), A1, A1 F Ap 2 176 SASA 2 Fi 674 5 5.
.h2: 1 G‘FSHFLI 5
e Case(s) rule Ap,
B A1 Ag. AgiFa.Fa.Fa.FaF Ag UM
hy : F3,Fy, Ay, Ag, Bg,F3 ANFy - Ag it S Rl Sl AR A SR 5
AL - hg : Ay, Ag,F3,Fq - Ag
ohy : A7, (Ag,F3 AFy), Ag,F3 AFq F Ag —— —— AL
.hz: 1 6,F3/\F4 5
AL AL A Fag
ho : , R F3,F
hg : F3,Fy, Aq, Ay, Ag F Ap AL N 2 1A 1A 6:F3 EA 5 -
ho : F F.
ohy : (Ag,F3 AFy), A1, A1 F Ag 2°71,-76-73> "4 5 Ap

ohy : Ay, Ag,F3 AFy - Ag

28



Case(s) rule Vp,

inv-th/ax

inv-th/ax
hy : Ay, Ag, Ag,Fy,Fy - Ag

IH
hy : Ay, Ag,Fy - Ag

hg 1 Fy, Ay, Ag, Ag,F3 VFy - Ag P2 81,86, 86, %3 F3 A5 H
VL - hg : Ay, Ag,F3 - Ag

ohy : Ay, Ag,F3 VFy k- Ag

hy : F3, A1, Ag, Ag,F3 VF4 F Ag
VL

ehy : Ay, (Ag,F3 VFy), Ag,F3 VF4 F A

ax

ho : Ap,Aq7,Ag,Fg F Ap

ho : Ay, Ay, Ag,F3 F Ag
hpiFg 81,81, 86 F A5 by iF4, 81,801,861 85 . 2 IA' 1A 6 iA 5 R N -
L ho : s ,F. ho : s JFyq
ohy : (Ag,F3 VFy), A1, A1 F Ap 2 L6 s AS X 2FA1 674 5 vp
ehy : Ay, Ag,F3 VFy 5
e Case(s) rule 1
1r N ————— 1L
ohy i (L,A4), A1, A1 F Ag ohy i L, A1, Ay F A3
iy, ————— ‘L
eho : Aq,(L,Ay), L, Ay - Ag - ohy 1 L, A7, Ay F Ag
e Case(s) rule T
ohy : (Ag,p3), A1, Ay - Ay, p3 - ehy : A1, Ag,p3 - Ay, p3
- ohy : Ay, Ag,p3 - Ay, ps

ehy : Ay, (A5,p3), As,p3 F Ayg,p3

e Case(s) rule T,

ax

ho i A, A1, Ay F Ag

hy i A, A7, Ay F Ag . R NN -
L hy i Aq,
ohy : (T,A4),A1,A1 - Ag 2T1A 4A FZ T
ehg : T, 41,8 3
o A1 A4 A Ag T
hg : T,A71,A4, A4 F Ag hy 1 A1, Ay, Ay 3 L
L - hg : Ap, Ay F Ag
oho i Ay, (T,Ay), T,A4 + Ag — T
ehg : T, 471,48 3
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6 Height preserving admissibility of contraction on the Right

e Case(s) rule —p

inv-th/ax
ho : Ag,Fy,Fq b Ay, Ag, Ag, F5,F5 HoMutual
—Mutua.
hy : Fy, Ag b F5, Ay, Ag, Ag,Fq — Fp . _ ho : Ag,Fy F Ay, Ag, Ag, F5, Fg
IH
ohy : Ay F Ay, (Ag.Fs — F5), Ag.Fa — Fg by Ag Pyt A1 AgFs
ohy A3 - AL Ag Fy—Fy O
A F AL AL A o
ho ,F s s 5 F
ho i Fy, Az - Fg, A1, A7, Ag n . 2 ?’A“ )_1A 1A 675
ho @ ,F s > F
oho : Mg F (Ag.Fgq — F5), Ay, B h2 A3'_4A Al FG 51: —R
ehp = A3 1,26:F4 — Fp
e Case(s) rule Ag
by T An F AT An Ap FalFs A Ap Mg FeF VTR
by i Ag F Fgs Ap, Ags Ag.Fs AFs hy i Ag - Fs, Ap, Ags Ags Fa A F . . 2 3A LAG-,A& aFa 2 3A 1=A61A6> 5:F5
hy : Ag - S F hg : Ag - Ay, Ag, F
ehp : Ay F Ay, (Ag.Fa AFg). Ag.Fq A Fg R 278 71764 R At S AL RN
ehy : Ag F Ay, Ag,Fy AFp
Az F A1, A7 A . A AL AL A
ho : ) , F ho 5 5 , F
hy : Ag FFy, Ay, Ay, Ag hy: Ag b F5, A1, A1, Ag N N 2 SA FIA' IA &1y 2 Z FIA lA ©5
R ho : , JF ho : > ) F
ohp - Ag F (Ag,Fa AFg), Aq, A 2:73 1767 2° 78 D265 An
ehy : Ag F Aq, Mg, Fy AFg
e Case(s) rule Vg
g Ag - Ay, Ag. Ag,Fa.Fa. Fo, Py U
: 3 3 E) » F'5
hp i Ag b F4F5, A1, 86,86, T4 VEs N 2° 73 Al’kz' As 477575
ho : CAg,F4,F
ohy : Ag - Ay, (Ag.Fa V F5), Ag,Fa V Fp 2 A"‘FAl’Aﬁ L5 up
eho : 3 1 6:Fq4 VF5
A A1, AL A o
hg : Ag FF4 Fs5, Ar, A7, Ag . B2 3A FIA’ IA’ CALELLL I
ho : yFgq,F
ohy : Ag b (Ag,Fq VFg), A1, Ay 2 ASFALAG 5 vg
eho : Ag 1,A¢,Fq4 VF5
e Case(s) rule Lp
by Bz F AL, AL AL
hoy E B B
hy i Ag b Ay, Ay, Ay L . % -
hy
oyt Az F (L. Ay, AL Ay B % iR
ehy : Ag sy Bl 2q )
T Ag T AL AL Ay e
ho i Ag b L, Ay, Ay, Ay L . 27737 7174 e
R he Az - Ap, A
ehy i Ag F Ay, (L, A4), L, Ay % s
eho : Ag Sl 24
e Case(s) rule Tg
- -
oy Az F (T.A4). A1, A; B = ey iAgF T, Ap, A,
. -
oyt Ag F Ay, (T.Ag), T.Ag T = eng Az F T,81,404
e Case(s) rule K
ho : unboz(rg) F Fy X R ho : unboz(lg) F Fy
eny : O3, Ay F Aq, (Ag, [IF5), A¢, [IF5 ehy 1 Ay, 03 F Aq, Ag, [IF5
ho : unboz(lg) F Fy X N ho : unboz(Tg) F Fy
eho : O3, Ay + (Ag, [F5), A1, Ay ehy : Ay, O3 - Aq, Ag, [IF5
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e Case(s) rule —,

hg : Ay FF5,A1,83,Ap h3 :Fg, Ay F Ag,Ap, Ay

eh3 : Ay, F5 — Fg - Ay, Ag, Ay

—L

e Case(s) rule Ap

hg : F5,Fg, Agq b Aq, Ao, Ay

ohg : Ay, F5 AFg - Aq, Ag, Ay
e Case(s) rule vV,

hg :F5,A4 F A, Ag,Ag hg :Fg, Ay b A, Ag, Ay

ohg : Ay, F5 V Fg E Ap, Ag, Ag

VL

e Case(s) rule 1,

ohg : L, Ay - Ay, Ag, Ay

e Case(s) rule T

1

ohg : Ag,pg b A1, (As,p4), A5 Pa

ohy : Ag,pg - (Ap5,pg), A1, A7

o Case(s) rule T

hg : Ay kA7, Ag, Ag
ohg : T,Ay - Ay, Ag, Ag

TL
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- ehy : Ag,py - Ay,

hg : Ay - A1, Ag, Ag, Fy hg : Ay, Fg - A1, Ag, Ag

hy i Ay F Ap, Ag,Fy hg : Ay, Fg b Aq, Ao

oh3 : Ay, Fg — Fg = Aq,Ag

ax

hg : Ay, F5,Fg B Ay, Ag, Ay -

hg : Ay, F5,Fg = Ay, Ag

AL
eh3 : Ay, F5 AFg F Aq, Ay

hg : Ay, F5 F Ay, Ap, Ag hg : Ay, Fg F Ay, Ao, Ag

hg : Ay, F5 b A, Ay b3 1 Ay, Fg - A, Ag

ehg : Ay, F5 VFg - Ap, Ag

ohg : L, Ay - Ay, Ap

A5, P4

ohy : Az,py b Ay, Ag,py

_—ax
hg : Ay - Ap, Ag, Ay

hg : Ay Ap, Ag
ohg : T,A4 F A7, Ag

IH

L

ax

IH

—L

ax

IH

VL



7 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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8 Cut-Elimination

8.1 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

33



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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hyg : unbox(OT14), unbox(OF7)  Fia
(014, A11), 0F7 = (Ass, [JF12),Fs = Fg cut
u

hy : Fg, 014, Ayy F OF7,Fg, Ass, [[F12

ohy : (14, Aq1 F ((Aus, [[F12),Fs — Fo), OF7
— :0C14, A11 F (A1s, [[F12),Fs — Fo
—

ehjo

ax/W

hio : unbox(OF7), unbox(l14) - Fia

ohio : [JF7, Ay, Fg, 14 = Agg, Fo, [|F12
hCut

ha : Ay, Fs, 014 F OF7, Ays, Fo, [[F12
— 1 Aq1,Fg, 014 F Ags, Fo, [JF12

—: Ay, 004 F Ays, [JF12,Fg — Fg
hy : Fg, 011, Ara F F7,Fg, Aug, [[F12 . hio : unbox(OT11) - Fia
R
ohio : (011, A1), F7 b (Aas, [[F12),Fs — Fo Cut
A

ohy : Oy, Ayg - ((Ass, [JF12),Fs — Fo), Fr
— 011, A b (Ass, [[F12),Fs — Fo

N
/W
— tunbox(Ol1) F Fio ax

— A1, 0011 F Ays, [JF12,Fs — Fo

e Case rule —,
hi : Fe, A12,Fg — Fio F F7, Aq = hg : A12,F¢ — F7 = Fg,A11  hg :Fi9,A12,F6 = F7 - A N
R
ehy : Aq13,Fg = Fio - Aq11,Fg — Fr ohg : (A12,F9 — F10),Fg = Fr F Aqy
Cut
—:A12,F9g — Fio - Ay
—
inv-th/ax inv-th/ax
hy : Aq2,Fe - A1, F7,Fg SR T hi @ Ay2,F10,F6 F Aq1,Fr SR
ax
oh; : Aja - Ayq,Fg,Fg — Fr hg : A12,Fg — F7 = Aq1,Fg hCut ohy : Ay2,Fi9 - Aq11,F6 — Fr hs : A12,F10,F6 = F7 F Aqg
u
— A2 - Aqq,Fg — 1 A12,Fi0 - A1y N
— 1 A12,Fg = Fio - Ay
hy : Fg, A7 FFg,Ajg hg : A7 = Fg,A10 hg :Fg, A7 = Ajg
—R —L
oh1 : A7 - Ao, Fg — Fo ohg : A7, Fg — Fo - Aro
Cut
- A7 = AlO v
N
—_— W —/— W
y —: A7,Fg = Aqg, Fg ax/ —: A7,Fs,Fg = Aqg ax/
ax/W sCut
—: A7 F Ay, Fg — A7, Fg = Aqg cut
“ AL F AL shu
hy : Fg, Ay1 = Fi2 — F13,F9, A7 n hig : A1 FFi2,A7,Fs — Fg  hig : F13, A11 = A7, Fg — Fg
ohy : Ay F (A7,Fg — Fg),F1a — Fi3 ohig : A11,F12 = Fi3 - Ay, Fg = Fg
Cut
—: A1+ A7,Fg — Fg
—
inv-th/ax inv-th/ax
. hio : A11,Fs = A7,F12,Fg hio : A11,F13,Fs = A7, Fg
ax,
hy : Ay11,Fg = A7,Fg,F12 — Fi3 ohjo : A11,Fs,F12 — Fi3 = A7, Fg
hCut
—:Aq1,Fg F Ag,Fg
—:A11 F A7, Fg — Fg
hy : Fo, A14,F12 — F13 - F7,F10, As o hi1 : F7, A1q - F12,Ag,Fg — F1o hi1 : F7,F13,A14 - Ag,Fg — Fio N
ohy : A1y, F12 — Fi13 F (As,Fg — F10),Fr ohi; : (A14,F12 — F13),F7 = Ag,Fg — Fip c
ut
—:A14,F12 = F13 - Ag,F9 — Fio
—
inv-th/ax

inv-th/ax
hi1: Aq4,F13,F7,Fg F Ag,Fip

T hi1 @ A14,F7,F9 = Ag,F10,F12
ax
ohi; : Ayyg,F7,Fg,F12 — F13 = Ag,Fio
hCut

hy : A14,F9,F12 — F13 = Ag,F10,F7
— 1 Aqy4,F9,F12 = F13 F Ag,Fio
—R

— :Aq14,F12 = F13 = Ag,Fg — F1o

o Case rule A,
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hy : Fg, A12,Fg AF10 - F7, Ap 5 hg : Fg,F10,A12,Fg — F7 = Aqg A
R L
eh; : Ay5,Fg AFi9 - Ayq,Fg — Fr ohg : (A127F9 /\Flo)yFG — F7 F Aqq
Cut
—:A12,Fg AF10 - Ap
—
inv-th/ax
hy : A2,F10,F6,F9 F A1, Fr on .
ax
oh; : Aja,Fi9,Fg - Ay, Fg — Fr hg : A12,F10,F9,F6 — F7 = Ay
hCut
—:Aqy2,F10,Fg - Aqg A
L
— :A12,Fg AF10 F Aqq
ho : Fg, Aq1 = F12 AFi3,Fg, Ay Sn hio : F12,F13, A11 - A7, Fs — Fo
ohs : Aqq (A7,Fg — Fg),F12 A Fi3 ohig: Ay1,F190 AF13 F A7, Fg — Fyg
Cut
—: A1+ A7,Fg — Fg
—
inv-th/ax
pe hio : A11,F12,F13,Fs = A7, Fg A
ax L
hy : Aq1,Fg = A7,F9,F12 AF13 ehjo : A11,Fs,F12 AF13 - A7, Fg hCut
u
—:Aq1,Fg - A7, Fg
—: A1 F A7, Fg — Fg
hy : Fo, A14,F12 AF13 - F7,F10, Ag o hiy : F7,F12,F13,A14 F Ag,Fg — Fig
L
ohy : Aqg,F12 AF13 - (Ag,F9 — F1o),Fr ohi; : (A14,F12 AF13),F7 - Ag,Fg — Fio c
ut

— :A14,F12 AF13 - Ag,Fg = F1g
—

hi1 : A14,F12,F13,F7,F9 F Ag, Fig

hp : A14,Fg,F12 AF13 - Ag,Fig,F7 ax/i ohi; : Ayyg,F7,Fg,F12 AF13 = Ag,Fig
— :Aj4,F9,F12 AF13 = Ag,Fig

— : Aq14,F12 AF13 F Ag,Fg — F1o

inv-th/ax

ut

—R

o Case rule Vp,

hy : Fg, A12,Fg VFig - F7, Aqg _ hg : Fg, A12,Fg — F7 = A1y hg : Fig,A12,Fg = F7 F Ay
R
eh; : Ay12,Fg VFio F A11,Fg — Fr ehg : (Alz,FQ \/Flo),Fe — Fr F Aqq
— 1 A12,Fg VFi0 - Ay
—

inv-th/ax
hi : Aq2,F6,Fg = Aq1,Fr hy : A12,F10,F6 - A1, Fr
— ax/W

R
oh; : Ay, Fo - A11,Fg — Fr hg : A12,F9,Fg — F7 = Ay hCut oh; : Ay2,Fi9 - A1, Fe — Fr
1k
— A2, Fg = Aqy —:A12,Fio F A1g
—:A12,F9 VFig - Ay

L

Cut

inv-th/ax
—R

hs : A12,F10,F6 = F7 F Aqg

\2

hy : Fg, Ay = F12 VFi13,Fg, Ay n hio : F12,A11 - A7,Fs — Fg hig : F13,A11 - A7, Fg — Fg
ohy : Ay - (A7,Fg — Fg),F12 VF13 ehjo : A11,F12 VFi3 = A7, Fg — Fo

—: Ay F A7, Fg — Fg
—

Cut

inv-th/ax inv-th/ax
hio : A11,F12,Fs = A7, Fg hio : A11,F13,Fs = Az, Fg

ax/W
hy : Aq11,Fs = A7,Fg,F12 VFi3 ohig : A11,Fs,F12 VFi3 - A7, Fg

— Ay, Fg = A7, Fg
—: A1 F A7, Fg — Fg

hCut

hp : Fg, A14,F12 VF13 F F7,F10,Ag " hi1 : F7,F12,A1a = Ag,Fg — Fi9o hi1 :F7,Fi13,A14 - Ag,Fg — Fig
ohy : Ayy,Fi2 VFi3 - (Ag,Fg — Fip0),F7 ohyy : (A14,F12 VF13),F7 F Ag,Fg — Fio

— 1 A14,F12 VF13 = Ag,Fg — Fio
—

L

Cut

inv-th/ax inv-th/ax
hi1 @ A14,F12,F7,Fg = Ag, Fig hiy : Ayy,Fi3,F7,Fg = Ag,Fio

ax/W
hy : A14,Fg,F12 VF13 - Ag,Fi0,F7 ohi1 : A14,F7,Fg,F12 VFi3 = Ag,Fig

— :A14,F9,F12 VFi13 - Ag,Fio
— : Aqy4,F12 VF13 F Ag,Fg — Fio

hCut

—R

e Case rule 1,
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hy i Fg, L, Ao - Fr, Ag
on L AgF AgiFe 5 Fr % ehs: (L A10).Fe > FrF Ay "
T L A Ay Cut
—
— L, A0 F Ay Lo
hQ.Fs,A11FL7F9,A7 N i

ehy : Ayq F (A7,Fg — Fg), L ohig: Ay, L FA7,Fg — Fg

— A1 F A7,Fg — Fg
—

Cut

ax/W Ll
hy : A11,Fs = L, A7, Fo ohig: L, Aq1,Fs = Az, Fo hCut
u

—:Aq1,Fg - A7, Fg
—: A1 F A7,Fg — Fg

hy : Fg, L, A12 F F7,F10,As
— 1
ohy : |, A2 - (Ag,Fg — Fip0),F7 ohy : (L, A12),F7 F Ag,Fg — Fio Cut
u’
—: 1, A2 F Ag,Fg — Fig
—
—:1,A12 F Ag,Fg — Fio
e Case rule
h; : Fe,A11,pg F F7, A10, P9
oh; : Aq1,pg F (A10,Pg),F6 — Fr ohs : (A11,pg),F6 — F7 = A1g, pg c
ut

— 1 A11,p9 F Ao, Py
—

— :A11,pg F Ao, Py

ho : F7,A10 Fpyg,Fs, A12,pq;
ohy : Ajg F ((A12,p11),F7 — Fs),pyy ohg : A1g,pyy F (A12,p,,),F7 — Fs
—: A0 (A12,py,),F7 = Fg
—

—R

Cut

ax/W
hy : Aqo,F7 F A12»F87P117P11 ohy : Alo-,F?yPu = A1271:‘87}’11

—:A10,F7 F Ay, Fg,pqq
—: Ao F Ay2,pyq,F7r — Fg

hCut

—R

hy : Fs, A13,pyy - F7,Fo, A12,pq;

ohy : Aiz,pyq F ((A12,p1;),Fs — Fo),Fr
—: Az, py; F (A12,p1;),Fs — Fo
—

ohjo : (A13,py1),F7 F (A12,p44),F8 = Fo c
ut

— :Ay3,p;; F A12,py;,Fs = Fo
e Case rule T,

hy :Fg, T,A10 F Fr,Ag hg : Ayo,Fg = F7 F Ag -
L

—R
oh; : T,A19F Ag,Fg — F7 ohg : (T,A19),F6 = F7 - Ag
—:T,Aj0F Ag

—
ax/W ax/W

oh; : T,Aj9F Ag,Fg — Fr hg : T,A10,Fg = F7 F Ag
hCut
— . T,A10F A "

Cut

ho : Fg,Aq1 = T,Fg, A7 hio: A1 - A7, Fg — Fg
ohy : Ay F (Ay,Fg — Fg), T ohio: A1, T F A7, Fg = Fg

— A1 FA7,F8*>F9
—

— A1 Ay, Fg = Fg

L
Cut

ax/W

ho : Fg, T,A12 F F7,F10, Ag hiy : F7,A12 F Ag,Fg — Fio T,
ehy : T,Aq2 - (Ag,Fg9 — F1g),Fr ohiq : (T,A12),F7 + Ag,Fg — Fig
—:T,A12 F Ag,Fg — Fig Cut
-
BT, Ao As.FrFo o Fro Y By T, Ara, Fr F As,Fo o Fro :z/‘:
1'%

—:T,A12F Ag,Fg — Fio
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8.2 Status of Ar: OK

e Case rule —p

hy : Ag FF7,A10,F11 — Fi2 hy : Ag F Fg, Ay, F11 — Fi2 A hg : F11,Ag,F7 AFsg - F12,A1p N
R R
oh; : Ag (Al()gFll — F12),F7 N Fg ohg : Ag,F7 AFg F A19,F11 — F12
Cut
—:Ag F A1o,F11 — F12
—
inv-th/ax inv-th/ax
hy : Ag,F11 = Aqo,F12,F7 hi : Ag,F11 = Aqo,F12,Fs T
ax
oh; : Ag,F11 F A1o,F12,F7 AFg hg : Ag,F11,F7 AFs = Ao, F12
hCut
—:Ag,F11 F A1o,F12
—:Ag F A1o,F11 — F12
hy : Ag - F7,Fg, A14,F12 — F13 ha : Ag = F7,F10,A14,F12 — F13 A hip @ F7,F12, Ag = F13,A14,F9 AF10
R
ohy : Ag - ((A14,F12 — Fi3),F9 AFig),F7 ohy; : Ag,F7 F (A14,F12 = F13),F9 AF10
—: AgF (A14,F12 = F13),F9g AF1o
—
inv-th/ax inv-th/ax
ho : Ag,F12 = A14,F13,F7,F9 ho : Ag,F12 = A14,F10,F13,F7
R
ohy : Ag,Fia - Ayy4,F13,F7,F9 AF1g hiy @ Ag,Fi12,F7 = A14,F13,F9 AF1o

— : Ag,F12 = A14,F13,F9 AF1g
—:Ag F Ayy,F12 — F13,F9 AF1o

—R

e Case rule Agr

hy : Ag = F7,A10,F11 AF12  hi: Ag = Fs, A10,F11 AF12 A hg : Ag,F7 AFs = F11,A10 ho : Ag,F7 AFs I F12,Aqg

oh; : Ag F (Ayo,F11 AFia),Fr AFs R ohg : Ag,F7 AFs - A1, F11 AFqa
—:Ag F A19,F11 AFia
—
Mg Fr.Fs - Aro Fis inv-th/ax Mg FrFs - Aro F1a inv-th/ax
Mg Frl Arg.Fs Fi AF 2V . Ag,F7,Fs - Ao, F11 A Fio R
 AeF Ao Fr P AFrs /W — i AgFrk A P AF

—:Ag F A1g,F11 AF12

hy : Ag - F7,Fg, A14,F12 AF13 hz: Ag - F7,F10,A14,F12 AF13 A hi1 @ F7, Ag = F12, A14,Fg A Fy
R

ohy : Ag = ((A14,F12 AF13),F9 AF10),F7

ehi; : Ag,F7 H (A

—: AgF (A14,F12 AF13),F9 AF10
—

inv-th/ax inv-th/ax

inv-

hy : Ag = Aq4,F12,F7,F9 hy : Ag = A14,F10,F12,F7 N hy : Ag = Aq4,F13,F7,F9

R ax/W
ohy : Ag = Ayy,F12,F7,F9g AF1o hiy @ Ag,F7 = A14,F12,F9 AF1g

—:Ag - A14,F12,F9 AF10

hCut

ehs : Ag F A

—:Ag F Ay14,F12 AF13,F9 AF1g

hy : Ag - F7,F11,A10 hy: Ag FF7,Fi2,A10 A hg : F7,Ag FF11,A10 hg :F7,Ag - Fi12,A10

ohs : Ag F (Ao, F11 A F1a), Fr " ohg : Ag,Fr - Ao, Fig AF12
—: Ag F Aj9,F11 AF12 Cut
—
hg : Ag,F7 F Aqg,F11 ax/i hg : Ag,F7 F Ajg,F12 ax/i
e Bs - A0 Fin Fr 2/ ho i A FrF AioFir | hoiAst AroFiaFr " ehg i As FrF Aro,Fia
—:Ag F Aqo,F11 hCut —: Ag F Aj0,F12 Cut

—:Ag F Ajg,F11 AF12

e Case rule Vg

hy : Ag - F7,A10,F11 VF12  hi: Ag - Fs, A1o,F11 VFi2 A hg : Ag,F7 AFs = F11,F12,A10
R

R
eh; : Ag (A107F11 VF]Q),F7 N Fg ohg : Ag,F7 ANFs - Aj0,F11 VFi2
Cut
—:Ag F Ay9,F11 VFi2
—
inv-th/ax inv-th/ax
hy : Ag = Aqg,F11,F12,F7 hy : Ag = Aig,F11,F12,Fs A .
R ax
oh; : Ag - Ayg,F11,F12,F7 AFg hg : Ag,F7 AFs = Ao, F11,F12

hCut
—:Ag F Ayo,F11,F12

—:Ag F A10,F11 VFi2

R
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hy : Ag - F7,Fg, A14,F12 VF13 hz : Ag k- F7,F10,A14,F12 VFi3 hi1 : F7, Ag - F12,F13, A14,F9 AF1o

ohy : Ag F ((A14,F12 VFi3),Fg AF1g),Fr N oh;; : Ag,F7 F (A14,F12 VFi3),Fg AF1o Cut
—:Ag (A14,F12 \% F13),F9 A Fi0
—
hy : Ag - Aq4,F12,F13,F7,Fo inv-th/ax hy : Ag = Ay4,F10,F12,F13,F7 inv-th/ax
ohy : Ag = Ayy,Fi2,F13,F7,Fg AF1g N hiy @ Ag,F7 = A14,F12,F13,F9 AF1o ax/W
— : Ag - A14,F12,F13,F9 AF1g hout
—:Ag+F A14,F9g AF10,F12 VF13 R
e Caserule Lp
hy : Ag -F7, L,A10 hy:AgFFsg, L, A0 An ho : Ag,F7 AFg F Aqg R
ohy : Ag F (L, A1g),Fr AFs eho : Ag,F7 AFs F L, Ao
" Asr LA Gut
—
oh Dol L Ao FrAFs Y b Mg Fr AFs b LA, XV
T Ao LA hCut
ho : Ag FF7,Fg, L, A12 hs: AgF F7,Fi0,l,A12 AR hi1 : F7,Ag F Aq3,Fg AFq1p "
ohy : Ag = ((L,A12),F9 AF10),Fr ohi1 : Ag,Fr (L, A12),F9 AF1p cut
—:Ag (J_, Alz),Fg A Fi0
—
oo AsF L, A Fr Fo AFro 2/ By s FrF L Ars, Fo nFro 2V
—:Agtk L, A15,F9g AFq1p hour
e Caserule Tp
h1 : A¢ FF7, T,A10 hy:AgkHFs, T,A10 AR Th
by : Ag F (T, Aro), Fr A Fs ohy : Ag,F7 AFs - T, Dm0
T AsF T, A Gut
—
T AGF T, AL R
ho : Ag FF7,Fg, T,A12 hy: Ag FF7,Fi0, T,A12
ehy : Ag - ((T,A12),Fo AFrg), Fr B i Ae FrF (T, A1), Fo AFg | "
— . AsF (T,A12),Fo AFro cur
—
T AsF T, A FoAF T
e Case rule K
hy : OTg, Ao - Fg, A1o, [JF11 hi : OTg, Aqa - F7, Aqo, [JF11 An hg : unbox(Olg) F Fiq
eh; : O, Aqz b (Aqo, [[F11), Fo A Fr ehg : (0T, A12),Fg AFr - Aqp, [[F11 ot
— :0lg, A12 F Aqo, [JF11
—
— tunbox(Oly) F F13 ax/W
— : Aq2, 009 F Aqo, [JF11
hy : OCq4, A1y F OF7,Fg, Aqs, [JF12  ho : OT'14, Aqq F OF7, Fg, Aqs, [[F12 An hig : unbox(OT14), unbox(OJF7) - Fia
ohy : [OI'14, Ay1 F ((A1s, [JF12),Fs A Fg), UF7 ehio : (014, A11),0F7 F (A3, [[F12),Fs AF
— :0OC4, Ayr F (Ass, [JF12),Fs AFo
—
hio : unbox(OF7), unbox(Ol14) F F12 ax/i hig : unbox (F
ha : Avy,O00a - OF7, Arg,Fe, JF1a " hyo : OF7, Ary,OCwa - Arg Fs, [F12 ©° o Auy,OCwa - O, Arg o, [F1z 27" eho : OF7, AL
—: A1, 004 F Aqs,Fg, [JF12 hout — Ay, 004 B Aqg, Fo, [[F12

— Ay, 004 F Ays, [JFi2,Fs AFg
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hy : 0011, A1g - F7,Fg, Ais, [J[F12 hp : O11, Ayg b F7,Fg, Aug, [[F12 hio : unbox(OT11) F Fia
R
ohy : [TMy1, Arg - ((Axs, [[F12),Fs AFg),Fr ohyo : (OT11, A1), F7 B (Aus, [[F12),Fs A Fg
—:0C11, A4 F (Ass, [[F12),Fs AFg
—

Cut

/W
— tunboz(Ol1) F Fia ax

— A1, 0011 F Ays, [[Fi2,Fs AFg

e Case rule —,

hy : A12,Fg = Fio FFg, A11 hy : Ay, Fg — Fio FF7, Aqs A hg : A12,Fg AF7 =Fg,A11  hg :Fi0,A12,F6 AF7 - Aqg
R

oh; : Aq12,Fg = F10 - A11,F6 AF7 ehg : (A127F9 — F10)7F6 ANF7 E Ay
Cut
—:A42,Fg = Fio F A1
—
inv-th/ax inv-th/
. — 1 Aq2,Fg,F7 = Aq1,Fg — 1 A12,F10,F6, F7 F Aqy N
ax,
— 1 A12,Fg,Fg — Fio = A1, Fr —:Aq2,Fg,F7,Fg = Fio F Aqg
ax/W sCut
—:Aq12,Fg = F10 - Aq1,Fe —:A12,F6,Fg — F1o = A1y Cut
sCu
—:Aq2,Fg = Fio b Aqg
hy : A1y FFia — F13,Fg, A7 hp : Ajg = Fi12 — F13,Fg, A7 A hio : A1 - Fi2,A7,Fs AFg hio:Fi3,A11 - A7,Fg AFo N
R L
ohy : Ay - (A7,Fg AFg),F12 — Fi3 ohjo : A11,F12 = Fiz3 - A7, Fg AFy
Cut
—: A1 F A7, Fs AFg
—
inv-th/ax inv-th/ax
—:Aq1,Fi12 F A7, Fi3,Fg —:Aq1,F12 F A7, F13,F9 A T
R ax
o —:A11,F12 - A7,F13,Fg AFg — :A11,F12,F13 - A7, Fg AFg cut
ax sCu
—:Aq1 F A7,F12,Fs AFo —:Aq1,F12 = A7, Fs A Fo Cut
sCu

— A1 F A7, Fg AFgy

hy : A14,F12 — F13 = F7,F9, Ag  ha: Ayg,F12 — F13 = F7,F10, Ag A hiy : F7, A1q - F12, Ag,Fg A

R
ohy : Ayyg,F12 — Fi3 = (As,Fo AFi10),F7 ohy; : (Ayag,Fi2
— :A14,F12 = F13 F Ag,Fg AFyo
—
inv-th/ax inv-th/ax
pe hi1 : A1a,F7 = Ag,F12,Fg hiy : A1y, Fi13,F7 - Ag, Fg
ax
ho : Ays,Fi12 = Fi3 F Ag,F7,Fg oehi; : Ayy,F7,F12 — Fi3 F Ag,Fg hCut ho : A14,F12 = Fi13 F Ag,Fio
U

— 1 A14,F12 = Fi13 F Ag, Fo

—:A14,F12 — Fi13 = Ag,Fg AF1o

e Case rule Ap,

hy : Ay2,F9g AF10 - Fg,A11 hy : Ao, Fg AF10 - Fr, Aqy A hg : Fo,F10,A12,F6 AF7 F Aqg A
R L
eh; : A127F9 AFio A117FG NF7 ehg : (A12,F9 /\F10)7F6 ANFr F Aqq
Cut
— :A12,Fg AF190 F Aqs
—
inv-th/ax inv-th/ax
hy : Ay2,F10,F9 F Ay, Fg hy : Ayz,F10,F9 F Ay, Fr A .
R ax
oh; : Ay2,Fi0,Fg F Ayq,Fe AFy hg : Ay2,F10,Fg,Fg AF7 = Aqy
hCut
— 1 A12,F10,Fg = Ay A
L
— 1 A12,F9g AF10 - A1y
hi : A7 = Fs, Ao hi: Az FFg,Aqg N he : Fg,Fo, A7 = Aqg
R L
oh; : A7 - Aq9,Fs AFyg ohg : A7,Fgs ANFg - A1
Cut
7:A7|*A10 u
—
_——— ax/W —————————————— ax/W
- —:A7,Fg = Aqg, Fg —:A7,Fg,Fg F Agg Cut
ax sCu
—: A7 F Aqp,Fs —: A7, Fg - Aqg
sCut
- 1A7|—A10 v
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hy : A11 b F12 AF13,Fs, A7 ha: Ayg FFi2 AF13,Fg, A7 hio : F12,F13, A1 F A7,Fg AFg

AR L
ohs : A1 (A7,F3 A Fg),Flz AFi3 ehig: Ayy,Fio AFi3 F A7, Fg AFg c
t
—:A11 F A7, Fg AFg v
—
inv-th/ax inv-t.
. hio : A11,F12,F13 F A7, Fg N hio : A11,F12,F13 - A7, Fg N
ax, L a L
hy : Ayg F A7,Fg,F12 AF13 ohig : Ay, Fi2 AFi13 - Az, Fg hCut hy : A1y - A7, Fg,F12 AF13 ohjo : A11,F12 AF13 = A7, Fo hCut
—: A1 F A7, Fg v —: A1 F Ay, Fg A v
R
—: A1 F A7, Fs AFg
hy : A14,F12 AF13 - F7,Fg, Ag  hp : A14,F12 AF13 - F7,F10, Ag hi1 : F7,F12,F13,A14 = Ag,Fg AF1p
AR
ohy : A1y, Fio2 AF13 - (Ag,Fg AFig),Fr ohi; : (A14,F12 AF13),Fr = Ag,Fg AFip
Cut
— :A14,F12 AF13 F Ag,Fg AF1o
—
inv-th/ax inv-th/ax
ho : A14,F12,F13 - Ag,F7,Fo hp : A14,F12,F13 - Ag,F10,F7 -
ax
ohy : Ayy,Fi2,F13 - Ag,F7,Fg AFig hiy @ Ayg,F12,F13,F7 = Ag,Fg AF1o
hCut
—: Ay4,F12,F13 - Ag,Fg AFip
L
— : Ayq,F12 AF13 = Ag,Fg AF1o
e Case rule Vv,
hy : A12,F9 VF10 FFs,A11 hy: Ayp,Fg VFio - F7, Apy A hg : Fg, A12,F6 AF7 = A11 hg :Fio,A12,F6 AF7 F Aqg
R L
oh; : Ay5,Fg VFi9F Ay1,Fg AF7 ehg : (A12,F9 Vv Flg),FG ANF7 = Aqq
Cut
— : Ay2,Fg VFi0 F Aqg
—
inv-th/ax inv-th/ax
. — :Aqy2,Fg,F7,Fg = Aqg — : A12,F10,F6,F7 - A1y v
ax L
—:Aq2,Fg,F9 VFio F A1, Fr — :Aj2,Fg,F7,Fg VFi0 - Ay
ax/W sCut
—:Aq12,F9 VFi9 - A1, Fg — :Ay2,F6,Fg VFi0 - Ay Cut
sCu
—:Aq12,Fg VFig - Ay
hy : A1y b F12 VFi13,Fs, A7 ha: Aqg FF12 VFi3,Fg, A7 hig : Fi2, A11 = A7,Fg AFg hig : Fi3,A11 - A7, Fs AFg
AR L
ehs : A1 (A7,F8 A Fg),Flg V Fi3 ®hig : A11,F12 VFi3 F A7, Fgs AFg
Cut
—: A1 F A7, Fg§ AFg
—
inv-th/ax inv-th/ax
— A1 - A7,F12,F13,Fs —:Aq1 = A7,F12,F13,F9 T
ax
— A1 = A7,F12,F13,Fs AFg —:Aq1,F13 - A7,F12,Fg AFo
sCut ax/W
— A1 F A7, F12,Fg A Fo —:Aq1,Fi2 F A7,Fg AFy
Cut
—: A1 F A7, Fg AFg sk

hp : A14,F12 VFi13 = F7,Fg, Ag  ha : A1g,F12 VF13 - F7,F10, Ag A hi1 : F7,F12,A1a = Ag,Fg AF

R

ohy : Ayy4,Fi12 VFi3 F (Ag,Fg AF10),F7 ohy; : (A1g,Fio)
—:A14,F12 VF13 - Ag,Fg AF1g
—
inv-th/ax inv-th/ax
- hi1 @ A1g,F12,F7 = Ag, Fg hiy @ A1g,F13,F7 = Ag, Fg
ax L
ho : A14,F12 VF13 = Ag,F7,Fg ohjy @ Ayy,F7,F12 VFi3 F Ag, Fg hy : A14,F12 VF13 = Ag,F10,F
hCut
— :A14,F12 VFi13 - Ag, Fg

— :Aq14,F12 VF13 - Ag,Fg AF1g

e Case rule L,

hy : L, Ao FFg,Ag hy:1,A19F Fr,Ag

1
ehy : L, Ao F Ao, Fg AFr R ehg: (L,A1),Fg AFr F Ag ¢
— J_,Alo |— Ag Cut
—
e L
- ZJ_,Al()'*Ag L
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ho : Ay F L, Fg, A7 ha: A+ L, Fg, Ay

R 1
.hQ:Alll—(A7,Fs/\F9),L ohip: Ay, L H A7 Fg AFg L
Cut
—: A1 F A7, Fg AFg v
—
ax/W 1 ax/W 1r
ho : A1 H L, A7, Fg ehio: L,A1; F A; Fg LCut ho : A1 F L, A7, Fg ehijo: L, A1 A7, Fg hCut
—: A1 F A7, Fg " —: A1 F A7, Fg v
—: A1 F A7, Fg AFg
hp : L,A12 FF7,Fg,Ag ha: L,Aj2FF7,Fig,As n
R L
ohy : L, Agz - (Ag,Fg AF1p),Fr ohy : (L, Aq12),F7 F Ag,Fg AF1o cut
—: 1,A12F Ag,Fg AFqg v
—
1
—:1,A12F Ag,Fg AF1o L
e Case rule [
hy : A11,pg - F6, A10,P9 h1: A11,p9 FF7,A10,pg
oh; : Ay1,pg - (A10,pg),F6 AF7 ohs : (A11,pg),F6 AF7 F Aiog, pgy
Cut
—:A11,p9 F Ao, Py
—
— 1 A11,p9 F A0, Py
hy : Ajo Fpyy,F7,A12,py; h2 : Aio Fpyy,Fs, A12,py,
ohy : Aqg F ((A12,p11),F7 AFs), P13 ohg : A10,Py; - (A12,py,),F7 AFs c
ut
—:Aj9 F (A12,p41),F7 AFg
—
ax/W I ax/W
hy : Ajg F A12,F7,p11,P11 ohg : A1g,py; F A12,F7,py; hy : Ajo F A12,Fs,P11,P11 ohg : A1g,py; F Ai12,Fs,pyy
hCut hCut
— Ao - A12,F7,pq, — Ao - A12,Fs8,py;
—: Ao Ay2,py1,F7 AFg
ha : A13,pyq F F7,Fs, A12,p;  ho : Ais,pyy FF7,Fo, A12,pg;
R
ohy : A3, pyy F ((A12,py,),Fs AFg),Fr ohio : (A13,p1;),F7 F (A12,p,),Fs AFo c
ut

—:A13,p1; F (A12,p1),Fs AFo
—

—:A13,p; F A12,py;,Fs AFg

e Case rule T,

hy : T,Aj0FFg,Ag hy:T,A10F Fr,Ag AR hg : A109,F6 AF7 F Ag T,
ehy : T, Ao F Ag, Fg A Fr " ehs : (T, A10),Fo A Fr - Ag
T, Ao F Ao Cut
—
i T A F Ao Fo AFr Y BT, A Fo AF F Ay XV
T, Ao F Do hout
ho : A1 F T,Fs, A7y ho: A1+ T,Fg, Ay hipo: A11 F A7, Fg AFg
ehy : Ay - (A7,Fs AFg), T B oA, TFA; FsAFy ©
AL F AsFg AFy Cut
—
T AL ArFs AFy XV
ho : T,A15 FF7,Fg,Ag hs: T,Aq12 - F7,F10,As An hi1 : F7,A12 F Ag,Fg AFq1p .
ehs : T,Aq5 (Ag,Fg /\Flo),F7 ehjq : (T,Alz),F7 = Ag,F9 AF1o Cut
—: T,A12 F Ag,Fg AFqp
—
oo T, A - As,Fr.Fo AFro =" By T, A, Fr - As,Fo AFro :z/‘z
u

—: T,A12 F Ag,Fg AFio

8.3 Status of Vi: 0K

e Case rule — g
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hi : Ag - F7,Fs, A19,F11 — F12 hg : F11,A6,F7 VFg FF12,Aqg

R —R
oh; : Ag (A10,F11 — Flz),F7 V Fg ohg : Ag,F7 VFg - Ayg,F11 — Fio c
ut
—:Ag F A1g,F11 — Fi2
—
inv-th/ax
hy : Ag,F11 = Aqg,F12,F7,Fs T
R ax,
oh; : Ag,Fi1 - Ayo,F12,F7 VFg hg : Ag,F11,F7 VFs = Ajg,F12 hCut
u
—: Ag,F11 = A1, F12 o
—:Ag F Ayo,F11 — Fi2
hy : Ag = F7,F9,F10,A14,F12 — Fi3 v hi1 @ F7,F12, Ag = Fi3, A14,F9 VF1o n
R
ohy : Ag - ((A14,F12 = F13),F9 V Fi10),Fr oh;; : Ag,F7 - (A14,F12 — F13),F9 V Fio c
ut
—:Ag F (A14,F12 — F13),F9 VF10
—
inv-th/ax
ho : Ag,Fi2 b Aq4,F10,F13,F7,Fg v .
R x
ohs : Ag,Fi2 - Aq4,F13,F7,F9 VFig hi1 @ Ag,Fi12,F7 = Aq14,F13,F9 VF1o
hCut
— : Ag,F12 = A14,F13,F9 VFig .
—:Ag F A14,F12 — F13,F9 VFig
e Case rule Ar
hy : Ag - F7,Fg, A19,F11 AF12 hg : Ag,F7 VFg = F11,A10 hg:Ag,F7 VFs - Fi12,A19
R R
oh; : Ag - (A10,F11 AF12),F7 VFs ohg : Ag,F7 VFg I Ajg,F11 AF12
Cut
—:Ag F Ay19,F11 AFia
—
inv-th/ax inv-th/ax
hy : Ag = Aqo,F11,F7,Fs . hy : Ag = Aqg,F12,F7,Fs .
R ax. R ax,
oh; : Ag - Aqp,F11,F7 VFg hg : Ag,F7 VFs = Aqg,F11 . oh; : Ag = Ayp,F12,F7 VFg hg : Ag,F7 VFs = Aqg,F12 bCut
A A
—:Ag F Aqo,F11 —:Ag F Aqg, Fi2
R
— 1 Ag F A1o,F11 AF12
h : Ag - F7,F9,F10,A14,F12 AF13 v hiy @ F7, Ag - Fi12,A14,F9 VF19 hi1 :Fr7,Ag - Fi3,A14,F9 VFio
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),F9 V Fig
—
inv-th/ax inv-th/ax
- hip @ Ag,F7 = A14,F10,F12,F9 hiy @ Ag,F7 = A14,F10,F13,F9
ax,
hy : Ag = Ay4,F10,F7,F9,F12 AF13 ohj; : Ag,F7 = Ay4,F10,F9,F12 AF13
hCut
—: Ag F A14,F10,F9,F12 AFi13
—:Ag F Ay4,F12 AF13,F9 VFig
e Case rule Vg
hi : Ag - Fr7,Fs, A10,F11 V F12 hg : Ag,F7 VFg - F11,F12,A10 v
R R
eh; : Ag F (A107F11 2 F12),F7 V Fg ohg : Ag,F7 VFg F A19,F11 VF12
Cut
—:Ag F A10,F11 VFi2
—
inv-th/ax
hy : Ag - Aqo,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 v
R
—:Ag F A1, F11 VFi2
hy : Ag - F7,F9,F10, A14,F12 VF13 hi1 : F7, Ag - Fi12,F13, A14,F9 V Fio
R
ohy : Ag - ((A14,F12 V F13),F9 V F10),F7 ohy; 1 Ag,F7 - (A14,F12 VF13),F9 VFio c
ut

—: Ag F (A14,F12 VF13),Fg V Fio
—
inv-th/ax
hy : Ag = Aq4,F10,F12,F13,F7,Fg .
ax

R
ohy : Ag - Aq4,F12,F13,F7,Fg VFig hiy @ Ag,F7 = Ag,F12,F13,F9 VFig
— :Agk Aj4,F12,F13,F9 VFio
— 1 Ag = Aq4,F12 VF13,F9 VFio

hCut

R
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hy : Ag - F7,F11,F12,A10 hg : F7, Ag F F11,F12,A10

VR VR
ehy : Ag (A10,F11 \/F12)7F7 ehg : As,F7 F A10,F11 VFi2
—:Ag F Aj9,F11 VF12 Cut
-
hg : Ag,F7 = Aqo,F11,F12 ax/i
hy : Ag = Aqg,F11,F12,F7 ax/i ohg : Ag,F7 - Ay, F11,F12
—:Ag F Ayo,F11,F12 heut
— i Ashk Ajg,F11 VFa
e Caserule Lg
hi: Ag FF7,Fs, L, Aqo hg : Ag,F7 VFs F Aqg
oh; : Ag (L,A10)7F7VF8 R ohg : Ag,F7 VFs F L, Aqg Lr
- Ae = J_, AIO Cut
—
oh Aol L Ao FvEs Y h  Ag FrVERE LA
- Ae = J_, AIO hCut

hy : Ag - F7,F9,F10, L, A1 hiy @ F7, Ag = Aya,F9 V Fig

ohy : Ag F ((L, A12),Fe V Fig), Fr ehy1 : Ag,Fr F (L, A1s),Fo V Fig s
0
—:Ag (L,A12),Fg V Fio
—
ax/W
ohy : Ag = L, Ay,F7,Fg VFig hiy @ Ag,F7r = L, Aya,F9 VFio c
hCut
—:Agk 1,A13,F9 VFio "
e Case rule Tpr
hi : Ag - F7,Fs, T, Aqg -
oh; : Ag F (T,A10)7F7 V Fg " ohg : Ag,F7 VFs F T, Ajp R
Cut
- AG = T,Al() v
—
e T
—iAgF T,A, T
hy : Ag - F7,F9,F10, T,A12 -
R
ohy : Ag = ((T, A12),Fo V Fi0),F7 ohy; @ Ag,F7 = (T,A12),Fg VFio cut
A’

—:Ag F (T7A12),F9 V Fio0
—

T
—:Agk T,A12,Fg VFip R

e Case rule K

h; : OCg, Ay F Fg,F7, Ao, [JF11 hg : unbox(Oly) F F11
oh; : (g, A1z F (Aqo, [JF11),F6 V F7 ehg : (g, A12),F6 V F7 = Ago, [[F11

- DFQ,A12 = Ao, []Fll
—

— :unbox(Oly) - Fi1
—:App, 009 - Ay, [JF11

Cut

ax/W

hig : unbox(T14), unbox(JF7) F F1a

hy : OT14, Ay - OF7, Fg, Fo, Ays, [[F12
R
eho : DF147 A1 F ((Alg, []Flg), Fg V Fg), OF~, ohig : (DF14, A11)7 OF7 - (Alg, []F12),F8 V Fg

— :0C4, Ary F (Ass, [JF12),Fs V Fo
—

hig : unbox(OF7), unbox(l14) - F1a
ohjo : F7, Ayy, 0014 F Ayg, Fg, Fy, [[Fi2

Cut

ax/W

hy : Ayy, 0014 - OF7, Ays, Fg, Fo, [[F12
hCut
— A1, 0014 F Ay, Fs, Fo, [[F12

— A1, 0014 F Ags, [JF12,Fs V Fo
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hy : OT11, A1g - Fr,Fs, Fo, Ays, [[F12

hipo : unbox(OIl11) F Fia

ohy : 0Ty, Ayg = ((Ass, [JF12),Fs V Fg), Fr

ohio : (11, A1a),F7 F (Aus, [[F12),Fs V Fg cut
u’

— : 011, Avg B (Aus, [JF12),Fs V Fo
—

ax/W

— tunbox(Oly1) F Fio

— 1 A1, 0011 F Ags, [JF12,Fs V Fo

e Case rule —,

hi : A12,F9 — F10 - Fg,F7, A1

hg : A12,F6 VF7 - Fg, A1 hg :F10,A12,Fg VF7 - Ay

oh; : Ayp,Fg = Fio F A11,Fg VF7

R
ehg : (A127F9 — F10)7F6 VFrE Ay c
ut

inv-th/ax

hy : Az - Aqq,F6,F7,Fg

— 1 A12,F9g = Fio - Aqg
—

inv-th/ax
hy : Aq2,F10 = Aqq,Fg, Fr

ax/W VR

R
oh; : Ao F Ayy,Fg,Fe VFr

hg : A12,F6 VF7 = Aqq,Fg

oh; : Ao, Fio - Aq11,Fs VF7
Cut

hs : A12,F10,F6 VF7r = Ay

—:Aq2 - Aqq,Fg

—:Aq2,Fi0 F A1

hy : A1y - F1a — F13,Fs,Fg, A7

—:Aq2,Fg = Fio F Aqg

hio : Aq1 = Fi2,A7,Fs VF9 hio:Fi3,A11 = A7,Fg VFg

ehy : Ay; F (A7,Fg VFg),Fi2 — Fi3

R
ohig : A11,F12 = Fi3 - A7, Fg VFg
Cut

— A1 F Aq,Fg V Fo

—

inv-th/ax inv-th/ax

hio

: A1 B A7, Fi2,Fs,Fo

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

ax/W

hy : Aqy = A7,Fs,Fg,F12 — Fi3

ohio : A11,F12 — Fi3 = A7, Fg,Fg
hCut

— Ay = A7,Fs, Fg

R

—: A1 F A7,Fg VFg

hy : A14,F12 — F13 - F7,F9,F10, As

hiy : F7, A14 - F12,As,F9 VF19 hi1 :Fr,F13,A14 - Ag,F9 VFig

ohy : Ayyg,F12 = Fi3 = (As,Fo V Fi0),F7

VR
ohy : (A14,F12 = F13),F7 = Ag,Fo V Fio cut
A’

— :Ay4,F12 = Fi3 - Ag,Fg VFio

—

inv-th/ax

hiy @ Ayg,F7 = Ag,Fi0,F12,Fg hiy @ Ayg,F13,F7 = Ag,Fi0,Fo

ax/W
ha : Ay4,F12 — F13 = Ag, Fi0,F7,Fo

ohy; : Ayy,F7,Fia — Fi3 = Ag,Fio,Fo hCut
A’

—:A14,F12 — Fi13 = Ag,F10,Fg

R

— 1 A14,F12 = F13 = Ag,Fg VFig

e Case rule Ap,

hi : A12,F9 AF1o - Fe,F7, Aqg

hg : Fg,F10,A12,Fg VF7 - Aqg

AL
ehy : Ao, Fo AFio - Aqq,Fg V Fr ehs : (A12,Fg AF10),Fg VFr - Aqg
Cut
— :A12,Fg AF10 F Aqr
—
inv-th/ax
hy : Ay12,F10,F9 - Aq1,Fg, Fr .
ax
oh; : Ay2,F10,Fg - Ay1,Fs VFr hs : A12,F10,F9,Fg VF7 = Ay
hCut
— : Aq2,F10,Fg F Ay A
L
— : Aj12,Fg ANFi0 Aqq
hp : A11 F Fi2 AF13,Fs,Fg, Az hio : F12,F13, A11 F A7, Fg VFg
ohs : Aqq (A7,F8 VF9)7F12 AFi3 ehig: Ayy,Fio AF13 F A7, Fg VFg c
ut
—: A1 F A7, Fg VFg
—
inv-th/ax
hio : A11,F12,F13 - A7,Fg,Fo
hy : A1y - A7,Fg,Fg,F12 AF13 ohig : Ay, Fi2 AFi13 - A7, Fg,Fg hCut
u

— Ay - A7, Fs,Fg

R

—: A1 F A7,Fg VFy
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ho : A14,F12 AF13 = F7,Fg,F10, Ag v hiy : F7,F12,F13, A1a - Ag,Fg VFig
R
ohs : Ayy,Fi2 AFi3 F (Ag,Fg \ Flo),F7 ehqq : (A14,F12 A Flg),F7 F Ag,Fg VFig

Cut
— : A14,F12 AF13 F Ag,Fg VF1o
—
inv-th/ax
. hiy @ A1g,F12,F13,F7 = Ag,Fi0,Fg N
ax, L
hy : Ayg,F12 AF13 = Ag,F10,F7,Fg ohyy : Ay, F7,Fi12 AF13 F Ag,Fio,Fg
hCut
— 1 Aqy4,F190 ANF13 F Ag,Fi0,Fg
R
— : Ayq,F12 AF13 = Ag,Fg VFig
e Case rule Vv,
hy : A12,F9 VFio FFe,Fr7, A1 hg : Fg, A12,Fg VF7 = Ay1 hg : Fio,A12,Fg VF7 = Ay v
R L
oh; : A1p,Fg VFig - Ayq,Fg VFr ohg : (Ay2,Fg VFi0),Fg VF7 - Ay
Cut
—:A12,Fg VFio - Apg
—
inv-th/ax inv-th/ax
hy : A12,F9 = Ay, Fg, Fr v . hy : A12,F10 - A1, Fe, Fr v o
R ax, R ax,
oh; : Ay, Fg - Aqy,Fg VF7 hg : A12,F9,Fg VF7 I Apg hCut oh; : Ajo,Fi9 - Aq1,Fg VFr hg : A12,F10,F6 VF7 = Ay nCut
1% 2%
— A2, Fg = Ay —:A12,Fio - A v
L
—:Aq12,Fg VFip - Apy
hy : A7 = Fs,Fg, Ao v he : Fg, A7 = A1g  he : Fo, A7 = Aqg
R
ohy : As F Aqg, Fg V Fo ehg : Ar,Fs V Fo F Aqp
Cut
—: A7 F Aqo
-
ax/W ax/W
— A7 = Aqo,Fs, Fg — :A7,Fg = Aqg,Fg Cut .
sCu ax
—: A7+ Aqp,Fsg —: A7, Fg - Aqp ut
sCu
- A7 = AIO
hy : A1y FF12 V F13,Fs,Fg, A7 hio : F12,A11 = A7,Fs VFg hio : Fi3,A11 = A7,Fg VFg
Vr L
ohy : Ay - (A7,Fg V Fg),F12 VFi3 ohig : A11,F12 VFi3 - A7, Fg V Fg
Cut
—: A1 F A7, Fg VFg
—
inv-th/ax inv-th/ax
. hio : A11,Fi12 = A7, Fg, Fo hio : A11,F13 B A7, Fg,Fg
ax
hy : Aq1 b A7,Fg,Fg,F12 V Fi3 ohig : A11,F12 VFi3 = A7, Fg,Fg
hCut
— A1 = A7,Fs,Fg
R
AL F A, Fg VFy
hy : A14,F12 VF13 = F7,Fg,F10, Ag hip : F7,F12,A14 - Ag,Fg VF10 hi1:Fr,F13,A14 - Ag,F9 VFig
Vr L
ohy : Ayg,F12 VFi13 - (Ag,Fg V Fi0),F7 oh : (A14,F12 VFi13),F7 F Ag,Fg VFio
Cut
— :A14,F12 VF13 - Ag,Fg VF1g
—
inv-th/ax inv-th/ax
pe hi1 : A1g,F12,F7 = Ag,Fio,Fo hiy : Ayg,Fi3,F7 F Ag,Fig,Fg
ax,
hy : Aq4,F12 VFi3 - Ag,F10,F7,Fg ohyy : A1y, F7,Fi12 VFi3 F Ag,Fig,Fg hCut
A

— :A14,F12 VFi13 F Ag,F10,F9
—:A14,F12 VF13 F Ag,Fg V Fig

e Case rule 1,

hy : L, A0 - Fe,F7, Ay

1
ohy: L, Ao Ag,Fg VE; 1 ehg:(L,A10),Fg VFrF Ag ©
T LAk Ay Cut
—
e — J_
— L, Ao F Ay F
hy : A1 B L,Fg,Fg, A7
VR 1l
oho : Aqq (A7,F8 \/Fg),L ohip: Ay, L F A7, Fg VFg
Cut
—: A1 F A7, Fg VFg u
—
ax/W
ho : A L, A7,Fs,Fo ohijo: L, A1 - A7, Fg,Fo
hCut

— A1 = A7,Fs,Fg
— All = A7,Fg VFQ

R
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hy : L, A2 - F7,Fg,F10,As

VR 1z
ehy : L, Ayp F (Ag,Fy \/Flo),F7 ohi; : (L, Aq2),F7r F Ag,Fg VFyg cut
—:1,A12+ Ag,Fg VFqg v
—
—:1,A12 - Ag,Fg VFig
e Case rule
hy : A11,pg - Fe,F7, A10, Py
R

ohy : A11,pg F (A10,Pg),Fe V Fr ohg : (A11,Pg),F6 V F7 - A1o, Py

ut

—:A11,p9 F Ao, Py
—

— 1 A11,p9 F Ao, Py
hy : A1o Fpyy,F7,Fs, A12,pqg v
R
ohy : Ao F ((A12,p11),F7 VFs),pyy ohg : A1g,pyq F (A12,p41),F7 VFs
—: Ay F (A12,p11),F7 VFs
-

Cut

ax/W
ho : Ago = A12,F7,Fs,p11,P11 ohg : Ao, py; F A12,F7,Fs,pyg

— Ao A12,F7,Fs,pyy
— Ao F A12,py,F7 VFs

hCut

VR

ho : A13,py; b F7,Fs,Fg, A12,py4
R
ohy : Ay, py; F ((A12,p11),Fs VFy),Fr ohyo : (A13,p11),F7 F (A12,p1,),Fs VFo
— :Ai13,py; F (A12,p11),F8 VFo
—

Cut

—:A13,p;; F A12,py,Fs VFo

e Case rule Ty,

hi: T,A1o F Fg, Fr, Ag hs : A1o,Fg VFr F Ag
oy : T,A0 F Ag,Fg VF,  ehg: (T,A10),Fs VFr F Ag Te
- T,Alo = Ag Cut
—
ohy T A0 F AgFavEr N R T Ao Fe VEL - Ay /Y
T Ao F Ay hCut
hy : Ay - T,Fg,Fg, Az Ve hip: A11 F A7, Fg VFg
ohy : Ayy - (A7,Fs VFg), T = ehig:Aq1, T F Ay FgVFy
—: A1 F A7,Fg VFg Cut
—
T AL An s vEy XV
ho : T,A12 - F7,Fg,F10,Ag VR hi1 : F7,A12 F Ag,Fg VFig
ehy : T,Aqs - (Ag,Fo V F1g), Fr ehi1 : (T,A12),F7 - Ag,Fo V Fig -
— T,A12 F Ag,Fo V Fig
—
ohy T A1 - As.FrFo vy Y M T D1a.Fr - Mg Fe V1o EZ/Z
A’

—:T,A12 - Ag,Fg VFio

8.4 Status of Ly: 0K

e Case rule —p

hy: Ay Ag,F7 — Fg hs : L,F7, A4 - Fg, D¢ -
R
ohy : Ay (Ag,Fr — Fs), L ~* ‘ehs: Ay, LF Ag,Fr — Fs

—: Ay Ag,F7 — Fg
—

—: Ay F Ag,F7 — Fg

Cut

ax/W
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hy : Ag F F5,A10,Fgs — Fg

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

ohy : Ag (L, Ao, Fs — Fg),Fs

R
oh; : Ag,F5 F L, A1g,Fg — Fy

Cut
—:AgF L,A19,Fg — Fg v
—
ax/W ax/W
by Ao - L Aro Fo.Fs o Fo Y eh i Ag Fs b L Arg.Fs = Fg X
hCut

7:A6|—J_,

e Case rule Ap

hy : Ay F Ag,F7 AFg

Ajo,Fs — Fo

hs: L, Ay FF7,A¢ hs:L,As4+Fg,Ag A
R

ohy : Ay F (Ag,Fr AFg), L ~ 7

ehs : Ay, L+ Ag,F7 AFg
Cut

— A4 Ag,Fr AFs

— Ay

hy : Ag F F5,A10,Fg AFg

—

ax/W
F Ag,F7 AFg

h7 : F5,A¢ = L,Fg,A19 h7 :F5,A¢F L,Fo,A1g

R
ehy : Ag k (L, Ayg,Fg AFg),Fs eh7 : Ag,Fs - L, Aro, Fg A Fo ot
u
—:AgtF L,A19,Fg AFg
—
ax/W ax/W
hy : Ag - L, Ay9,F5,Fg A Fg eh; : Ag,F5 F L, Ayg,Fg AFg
hCut

e Case rule Vg

hy : Ay Ag,F7 V Fg

i Ag - L, Aqg,Fs AFg

hs @ L, A4 FF7,Fs,Ag

oh; : Ay (A(;,F7 \/Fg),L

oh; : Ay, L F Ag,F7 VFg
Cut

—: A4 F Ag,F7 VFg

—

— Ay F Ag,F7 V Fg

hy : Ag F F5,A10,Fg VFg

ax/W

h7 : F5,Ag - L,Fs,Fg, A1g

ohy : Ag - (L, Aq19,Fg VFg),Fs5

J_R R

oh; : Ag,F5 - L, Aq19,Fg VFyg

A F L, A1, Fs V Fy Cut
—
e Ao F L Ao Fa Fa vy " enr Mg Fs b L Arg. Fs vy /W
“AgF L, Ao, Fs V Fy hCut
e Caserule Lg
hi: A4 F L, Ag hs : L, A4+ Ag n
oy Ay F (L,Ag), L = ez :Ag, LFL,Ag °
— A4 = L,AG Cut
—
TUALE LA X
hs : Ag }_FS,Ag h7 : F5,Ag - Ag
Llr 1r
ehs : Ag F (L, Ag),Fs oh; : Ag,F5 - L, Ag
Cut
Ak L, Ag v
—
W W
by Ak LasFs Y ohr  Ag Fa b L As iz/
t
— . Ack L, Ag v
e Caserule Tp
hi: A4 F T, A6
R Tr
ohy : Ay F (T,A), L oh; : Ay, LF T, A
T ALF T, Ag Cut
—
- T
—AsFT, A F
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hy : Ag FFs5, T,Ag

1 T
oy : Ag F (L, T,Ag),Fs ~° ehy:Ag,FsF L, T,As
t
L AgF L, T, Ag Cu
—

—T
i AsF L, T,As B

o Case rule K

hy : 0Ts, Ag F Ag, [[F7

hy : unbox(Ol's5) - Fr
ohy : 005, As F (Ag, [[F7), L

ehy : (0I5, Ag), L F Ag, [[F7
— 05, Ag - Ag, [|F7
—

W
—: Ag, 075 = Ag, [JF7 ax/
hy : 0Ty, A7 F OF5, Ag, [|Fs

hg : unbox(OI1g), unbox(OFs) + Fg
ehy : OT10, A7 - (L, Ao, [[Fs),0Fs ~*  ehg : (OT10, A7), OFs - L, Ao, [Fs
Cut
O, A7 F L, Ag, [Fs "

—

W W
hy : A7, - L, 0OFs, Ag, [|Fs =/ oho : LF5, A7, Ul'o - L, Ao, [IFs =
hCut
—: A7, 000 F L, Ay, [JFs h
hy : OC7, Ao F F5, Ag, [[Fs

ohy : 0T, Aqo - (L, Ao, [Fs),F5

hg : unbox(O'7) + Fg

ohg : (OI'7, Ayo),F5 = L, Ag, [JFs
Cut
—: 07, A0 F L, Ag, [|Fs ’
—

W
— t unbox(Ol'7) - Fg ax/
— Ay, 007 = L, Ag, [JFs

e Case rule —,

hi : Ag,Fs — Fg F Ay

hg: L, Ag+F5,A7 hy: 1 ,Fg,Agt Ay
1R —L
eh; : Ag,Fs - Fg A7, L eh, : (Ag,F5 = Fg), L+ Ay
—: Ag,F5 > Fg - Ay Cut
—

W
—: Ag,F5 - Fg - Ay ax/
hy : A7 FFg — Fg, As

he : A7+ L,Fg, A5 hg:Fg, A7 F L, Ajy
J_R —L
ehy : Ar - (L, As),Fg — Fy ohg : A7,Fs — Fo - L, Ay
Cut
— A F L, As v
—

ax/W
ho: A7 F L, A5, Fg — Fo

W

ohg : A7, Fg — Fo - L, A iz/
t

A F L As U

hy : Ayo,Fs — Fo - F5, Ag h7 :F5,A10 - L,Fs,Ag hry

L 1 F5,F9,A1g = L, Ag
ohs : A1g,Fs — Fo - (L, Ag),Fs eh7 : (A0, Fs — Fo),F5 - L, Ag
—:Aq0,Fg > Fo F L, Ag

—

Cut

W
ho - Aro Fs — Fo - L, Ag.Fs 2/

W
ohr : Arg.Fo.Fs = Fg - L Ag 2/
hCut
Ao, Fs 5 Fo - L, Ag

e Case rule A,

hy : Ag,F5 AFg - Ay i
ehy : Ag,F5s AFg F Ap, L 8

hy : L,F5,F, Ag = A7

ohs : (As,Fs AFg), LF A,  ©
Cut
—: Ag,F5 AFg F Ay
—

- W
— : Ag,F5 AFg F Ay ax/
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hy : A7 - Fg AFg, As

hg : Fg,Fg, A7z F 1L, Ag

ehy : A7k (L, As),Fs AFg Lr ohg : A7, Fs AFo - L, As  ©
7:A7|—J_,A5 Cut
—
e A7 F L As FanFo Y oo AsFa AT E L A; XV
— A7 [ J_,A5 hCut
by Ao, Fs AFo FF5 &g by :F5.Fs Fo Aok L Ae
ohy : Aro,Fs AFo - (L, Ag),Fs —* ehy: (Do, Fs AFo) Fs - L, Ag -
—:A109,Fs AFg F L, Ag Cut
-
o Ao Fs AFo - L Ag Fs XV ehr Aro FaFs AFs b L Ag /W
—:A10,Fs AFg L, Ag hCut
e Case rule vy,
hy : Ag,F5 VFg F Ay hgy: L,F5,As A7 hy: L1 ,Fg,AsF Ar
ehy : Ag,F5 VFg - Ay, L 2 ohy : (Ag,F5 VFg), L+ Ar Ve
—: Ag,F5 VFg - Ay Cut
—
—: Ag,F5 VFg F Ay ax/W
ho : A7 FFg V Fg, As he : Fg, A7 L, As hg:Fg, A7+ L, A5
ohy : Ar F (L,A5),Fs VFg ehg : A7, Fs VFg F L, Ag VL
- ZA7FJ_,A5 Cut
N
by A7 F L As Favis SV ehe i ArFaVFyF L As :Z/Z
u

hy : Ayg,Fg VFg - F5,Ag

h7 : F5,Fs, Ao = L, Ag hr

:F5,Fg, Ao = L, Ag

R

ohy : Ayg,Fs VFo (L, A6),F5 oh7 : (A19,Fs VF9),Fs - L, Ag c
t

—:A10,Fs VFg I L, Ag v

—

ax/W ax/W

e Aro Fa Vo F L AgFs M e Mg FaFs VEs F L Ag

hCut

—:A10,Fs VFg F L, Ag

e Case rule 1,

hy : As F Ag
R Ll
eh; : A5 F Ag, L ohy : A5, L F Ag
- As = Aa Cut
—
- As = AG aX/w
ho i A7 F L, As
R L
ohy : A7 F (L, Ag), L ohg : A7, LF L, Ag
t
— :A7}—J_,A5 Cu
—
- A7 = J_,As aX/w
ho: L, Ag - F5,A¢
LR J~L
ohs: L,Ag - (L, Ag),Fs eh7 : (L, Ag),Fs - L, Ag
t
"1, AsF L, Ag Cu
—
— l
Tl AsF L,Ag E
e Case rule
hy : Az, ps = Ag, Py
R
oh; : A7~,P5 F (AG’P5)7J- ohy : (A7aP5)aJ- = A67p5 c
ut

—:A7,p5 - Ag, py
—

- A77P5

}_A67P5

50

\2



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
8.5 Status of Tx: 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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T he : unbox (o), unbox(OF5) + Fg
ehy : OT19, A7 F (T, Ag, [[Fs), O0Fs  ** ‘ehg : (10, A7), OFs - T, Ao, [[Fs
—: DFlo,A7 =T, A, []Fg

—

Cut

-
— A7, O - T,Ag, [[Fs

hg : unbox(OI'7) + Fg

ohy : (OI'7, Ay F (T, Ay, [[Fs),Fs ohg : (OI'7, A1g),Fs F T, Ag, [JFs

- DF7, Ao F T, Ag, []FS
—

—:Aq0, 007 = T, Ag, [|Fs

Tr
Cut

Tr

e Case rule —,

hy : T,AgFFs5,A7 hy:T,Fs,Ag - Ar

T
oh; : Ag,F5s > Fg - A7, T 0 ohy : (Ag,Fs — Fg), T - Ay
Cut
—: Ag,F5 > Fg F Ay v
—
T W T W
ohy : Ag - T,A7,F5 ° ha:T,AsF Aq,Fs :z/ ohy : Ag,Fe b T,A7 ™ hy:T,Ag Fe b A7 :z/
t t
Z i Ask A7 Fs " — i AgFoF A7 "
L
—: Ag,F5 > Fg - Ar
T he : A7+ T,Fg, A5 hg:Fg, A7 T,A5
oy : Ag F (T,As),Fs — Fy  ° ehg : A7, Fg — Fo - T, Ag
Cut
AT, A v
_
- T
—AFT,A; T
h7 : F5,A10 - T,Fs,Ag h7:F5,Fg, A9 - T,Ag
TR —L
ohs : Ao, Fg — Fo - (T, Ag), Fs oh7 : (A19,Fs — F9),Fs - T,Ag
Cut
—:Ay9,Fs > Fg T, Ag "
—
T
—: Aq10,Fs - Fo T, Ag R
e Case rule A,
hy : T,F5,Fg, Ag - Az
TR AL
oh; : Ag,F5s AFg - A7, T .h4:(Ag,F5/\F5),T)—A7
Cut
. Ag,Fs AFg F Ay v
—
T W
ohy i As FsFoF T.87 B hy:iT,As Fs Fol Ar 2
hCut
—: Ag,F5,Fg - A7 A .
—: Ag,F5 AFg F Ay =
T he : Fg,Fo, A7 T, As
ohy: A7 (T,A3),Fs AFg ' ehg:Aq,Fgs AFoF T,A5 ©
Cut
. ALFT,As v
—
S —.
LA FT,A; B
h7 : F5,Fs,Fg, A1p = T, Ag
Tr AL
oho : Al(),Fg A Fg (T,Ag),Fg, eh7 : (A]o,Fs /\F9)7F5 = T,Ag
Cut
—:A19,Fs AFg T, Ag v
—

Tr

— 1 A19,Fs AFg = T, Ag

e Case rule Vv,
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hy : T,F5,As - A7 hy:T,Fs,AgF Ar

TR VL
oh; : Ag,F5s VFg F A7, T oh, : (Ag,F5 VFg), T F Ar
t
—: Ag,F5 VFg F Ay Cu
-
T W T W
ohy : Ag,Fs - T,A7 T hy:T,Ag Fsk Ar :z/ ohy i Ag, Fo - T,A, T hy:T,Ag Fsb Ar :z/
t t
—: Ag,F5 - A7 b —: Ag,Fg - A7 "

VL
—: Ag,F5 VFg F Ay

he : Fg, A7 = T,As hg:Fg, A7 FT,A5

oy : Ar F (T,As),Fs VFg ehg : A7, Fs VFg F T, Ag
Cut
— i A7F T, A "
N
.
LA FT,A; B

T h7 : F5,Fs, A1o = T,A¢ h7 :F5,Fg,A1g - T,Ag v
ohy : Ao, Fs VFg b (T,Aq),F5 oh7 : (A19,Fs VF9),Fs = T,A¢ ‘
Cut
—:A10,Fs VFg T, Ag v
—

.
—:A10,F§ VFg F T, Ag R
e Case rule 1,
T 1
oy : L,AgF A5, T % ehy:(L,Ag), TFA; ©
7:J_,A6|—A5 Cut
—
—
7ZJ_,A5|*A5 =
T 1
ohy i A7 F(T,085), L ™ ehg:A7, LFT,A; ©
A F T, A, Cut
—
_ 7
A FT,A; B
T 1
oy : L, Agk (T,A6),F5 ° ehp:(L,Ag),FsF T,A¢ ©
t
L AT, A Cu
—
—T
Tl AsFT,As B

e Case rule [

Tr

ehy : A7,ps - (Ag,p5), T ohy : (A7,p5), T F Ag,ps

Cut
—:A7,ps F Ag,ps
—
e — I
- A77P5 = A67P5
Tr
ohy : Ag - (T, As,p;), Py ohs : Ag,p; - T,As,p; c
t
— Ak T,As,p, U
—
e — T
— i A¢F T,As,p,
Tr
ohy : Ag,p, = (T, As,p7),Fs ohg : (Ag,p;),F5 = T, As,p; cut
A
—:Qg,p; = T,As,p7
—
Tr
—:Ag,p; FT,As,p;
e Case rule T,
hy: As A
TR 4 5 6 TL
ohs : As F Ag. T oy : Mg, T F Ag
T AsF Ag Cut
—
T ALF A, ax/W
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T he : A7 T,As5
ohy : Az F (T,As5), T ohg : A7, THT,As
— A7 T,As
—
AT ET, A

TL
Cut

Tr

hy : F5,Ag - T, Ag

T T
ohy : T, Ag F (T, Ag),Fs B eh7: (T,Ag),Fs = T,A¢ ‘
L T.AsF T, A o
—
- @ 0T
T T.AsFT.Ag B
8.6 Status of K: 0K
e Case rule —pg
hy : unbox(Ol'g) F Fg hg : U6, F11, A7, [|Fs - F12, A1o N
e R
ohy : (s, A7 + (A10,F11 — F12), [JFs ehg : (OT'g, A7), [[Fs - A10,F11 — Fi2 cut
—: 0T, A7 F A1p,F11 — Fi2 -
—
/W
hy : unbox(Olg) - Fg ax /
K x/W
oh; : A7, Fy;, 006 F Ay, Fiz, [[Fs hg : A7, F11, 0T, [IFs - Avo, Fi2
hCut
—: A7,F11, 006 F Aqo,F12
—: A7, 00 - Ao, F11 — Fi2
hy : unbox(OT7) + Fio X hy1 : O07,Fs,F12, Ag b Fi3, A1y, [JF10 5
R
ehy : [I'7, Ag - ((A14,F12 — F13), [JF10),Fs ohiy : (07, Ag),Fs - (A1, F12 — Fi13), [[F1o Cut
u’
—:0OT7, Ag - (A14,F12 = Fi3), [[F10
—
W
— unbox(OT'7) F Fip =/
—: Ao, 007 - A1y, [JF10,F12 — F13
e Case rule Ap
h; : unbox(dTls) F Fg hg : L', A7, [JFg F F11, A1 ho : LI, A7, [[F8 F F12, A1g
K R
oh; : ', A7 F (A10,F11 AF12), [|Fs ohg : (s, A7), [[Fs - A10,F11 AF12 cut
—:Olg, A7 - A1o,F11 AF12 B
—
W W
h; : unbox(OIg) + Fg ax/ , hy : unboz(OIg) + Fg ax/ ,
ax/W ax/W
ohy : A7, U6 = Aqo, Fi1, [|Fs ho : A7, D, [[Fs = A1o,F11 oh; : A7, Ul = Aio, Fi2, [|Fs hy : A7, Uls, [JFs F Ao, Fiz
hCut hCut
—: A7, 006 - Ay, F1a —: A7, 006 - Ay, Fi2 A
—: A7, 00 - A1g,F11 AF12 "
hy : unbox(HI'7) F Fio hyy : 007, Fs, Ag b F1z, A4, [[F10 hag : O'7,Fs, Ag - F13, A1y, [IF10
ehy : OT7, Ag F ((A14,Fi2 AF13), [Fi0), Fs ohy; : (OT7, Ag),Fs F (A4, Fia AFi3), [[Fio cut
10k

—: OT7, Ag F (A14,F12 AF13), [[F10
—

ax/W

— tunboz(OI'7)  Fig
— Ay, 007 = Ayy, [JF10,F12 AF13

e Case rule Vg

hy : unbox(OTs) - Fg K hy : Ul's, A7, [[Fs - F11,F12, A1
eh; : (I, A7 (Ao, F11 V F12), [[Fs eho : (LI's, A7), [[Fs F Ayo,F11 VFia

—:0Ts, A7 F Aq19,F11 VFi2
—

VR

Cut

ax/W

hy : unbox(Olg) + Fs
oh; : A7, 0T F Ay, F11,F12, [|Fs K hg : A7, 0T, [JFs F A10,F11,F12
—:A7,006 F Ao, F11,F12
— A7, 006 F Ao, Fi1 V Fia

ax/W
hCut
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ho : unbom(l:lfﬁ F Fio K hyp : 007, Fg, Ag - Fi12,F13, A14, []Flo
ohy : [I'7, Ag F ((A14,F12 VF13), [[F10), Fs ohy; : (07, Ag),Fg - (A14,F12 V F13), [[F10
—:OT7, Ag F (A14,F12 V F13), [JF10
—

/W
— :unbozx(Ol7) F Fig ax

— A9, 07 = Ayy, [JF10,F12 V F13

e Caserule Lp

h; : unbox(OTle) F Fg hg : OTg, A7, [[Fs F Aqo
K
oh; : OTg, A7 - (L, A1p), [|Fs ehg : (s, A7), [J[Fs = L, Ao

— DF67A7 [ J_,Al()
—
W W
o A7 OTe - L Avo, JFs " by A7, Ol6, [Fs F L Arg 2/

— A7,|:’F6 = J—,AIO

R

Cut

hCut

hy : unbox(l7)  Fig hip : 007, Fg, Ag = Aqa, [|F10
K
eh, : OI'7, Ag F ((L, A12), [|F10),Fs eh;; : (OI'7, Ag),Fs F (L, A12), [[F10 c l:
u
—: E]F77 Ag + (l,Alg), []Fl()
—

W
— tunbox(Ol'7) F Fio ax/

—:Ag, U7 = L, Aya, [|F10

e Caserule Tg

hy : unbox(Olg) - Fg
K
ohy : (s, A7 (T, A1p), [|Fs ehg : (O, A7), [IFs = T, Aqp

— 00, A7 - T,Aq0
—

— A7, 006 F T, A0

Tr
Cut

Tr

ho : unboz(O'7) F Fig

K T
ehy : LI'7, Ag F ((T, A12), [|F10), Fs eh;; : (HI'7, Ag),Fs F (T, A12), [[F10 c 1:
u
- E]F77 Ag + (—|7,A12)7 []FIO
—
— Ao, 007 F T, Asa, [[F10
e Case rule K
hy : unbox (T, OT12) F Fg h7 : Fg, unbox(dT0), unbox(O11) F Fg
K
oh; : (U0, 0T12), 01, Ars F (As, [[F9), [|Fe oh7 : ((UT10,0T12), 0011, Ass), [[Fe F As, [|Fo cut
u
—: (r10,0012), 0011, A1z F As, [[Fg
—
ax/W ax/W
— unbox(OT10), unbox(Ol11), unbox (O 2) - Fg, Fo — : Fg, unbox(0OT'10), unbox(0dl11), unbox (O 2) F Fg
sCut
— : unbox(Olp), unbox(I'11), unbox(Ol2) F Fy
— : Aq3, 000, 0011, OT 12 = Ag, [[Fo
h; : unbox (O, 0O2) F Fg h7 : unbox(Ol1g), unbox(I'11) F Fo
K
ohy : (OI'10,0012), 0011, A3 F (As, [|F9), [|Fs oh; : ((OI'10,0r12), 001, A1), [[Fs F As, [|Fo cut
u
—: (0T10,0T12), 011, Ars = Asg, [[Fo
—
W
— t unbox(Olp), unbox(OI'11) F Fg ax/
—: Aq3, 000,001, 0012 - Ag, [[Fo
hy : unbox(Ol2, 00 14) F Fg hg : unboz(Ol2), unbox(OT13), unbox(OF7) F Fig

K K
ohy : (002, 004), 003, Ars F ((A11, [JF10), [JFs), OF7 ohy : ((OI'y2,0014), 003, Ays), OF7 = (Ars, [JF10), [[Fs cut
u
— : (Ory2,0014), 0013, Ars B (Ar1, [[F10), [Fs
—

W
— tunbox(OT12), unbox (Ol 14) - Fg ax/

— 1 Ay, 0012, 073, 0014 = Ayy, [JF10, [JFs
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ho : unbox (O, 00 3) F Fio hg : unbox(Ol11), unbox(Ol'12), unbox(OF7) F Fig
K
ohy : (1,00 3), 0012, A1y F (Ao, [|F10), OF7 ohg : (01, 003), 0T 12, A1g), OF7 F Ao, [[F10

L (OT11,00s), OT12, Ay - Ao, [Fro ur
—
— tunboz(Ol1), unbox(OT13) F Fig ax/W
— A4, 001,002,003 F Ag, [[F10
hy : unbox (T2, 0014) F Fs hg : unbox(dl12), unbox(O3) F Fig
ehy : (T2, 004), 0013, A1s F ((A11, [JF10), [IFs), F7 K ehg : (12, 0014), 0013, A1s),F7 F (A1, [JF10), [JFs éit
—: (dry2,004), 003, Ats F (Aq1, [[Fio0), [[Fs
—
— :unbox (Ol 2), unbox(T'13) F Fig ax/i
— Ay, U012, 003, 0014 = Agy, [F1o0, [JFs
ho : unbox (011, 003) F Fio hg : unbox(l'11), unboz(OT12) F Fio
ohy : ([Ty1,003), 012, A1 F (Ao, [[F10), Fr K ohg : (011, 003), 002, A1g),F7 = Ag, [[F1o cut
—: (0T11,0013), 0012, A1a F Ag, [[F10
—
— tunbox(Ol1), unbox(Ol12) - Fig ax/H
=t Ayg, 00y, 012, 003 = Ag, [[F10
e Case rule —
h; : unboz(Olg) + Fr hg : OTg, A1a, [JF7 F Fg, A11 hg : ODg, Fi0, A1z, [J[F7 F A1
oh; : (s, A12,Fg — F10 - A1y, [JF7 K ohs : (OTg, Ay2,Fg — Fig), [J[F7 - Ay
. OTe, Ara, Fy — Fro - Apy ur
—
hy : unbox(Olg) + Fr ax/W hy : unbox(Olg) + Fr ax/W
oh; : Ay, 06 + Ay, Fo, [[F7 hg : A1z, 006, [JF7 F A11,Fo :1/:: oh; : Aja,Fio,006 = Ay, [JF7 K hg : A12,F10, 00, [[F7 F A1y ::/1:
—: Aq2,006 - Aq1,Fg — : A12,F10,006 F Aqq
—:Aq2,006,Fg — F1o F Aqq
hy : unbox(OT7) F Fio X« hyp : OT7, Ag b Fi2, Ag, [[F10  hiy : O07,Fi3, Ag = Ag, [[Fio
ohy : OI'7, Ag - (Ag, [[F10),F12 — F13 ohy; : (OI'7, Ag),Fi2 — Fi3 - Ag, [[F10 cut
— 07, Ag F Ag, [JF10
—
— tunbox(0I'7) F Fig ax/W
— . As, 007 F Ao, [F1o
ho : unbox(Ol7) F Fig X hip : O07,Fs, A1a F F12,Ag, [J[F10  hi1 : OT7,Fs,F13, A14 b Ag, [JF10
ehy : I'7, A14,F12 — Fi3 F (Ao, [JF10),Fs eh;; : (OI'7, A14,F12 — F13),Fs F Ag, [|F10 cut
—: 07, A14,F12 = F13 = Ay, [|F10
—

W
— tunbox(0l'7) F Fio ax/

— : Ayy, 007, F12 — F13 = Ag, [[F10

e Case rule Af,

hy unbom(DFg) - Fr hg : 0T, Fg, F10, A1a, []F7 A1
K L
oh; : (g, A12,Fg AF10 - Aqy, [|F7 ohg : (0T, Ay, Fg AF10), [JF7 F Aqs cut
u

—: 06, A12,F9 AF10 - A1y
—

W
h; : unbox(Olg) + Fr ax/

K
oh; : Aj2,Fi0,Fo, U6 = Ayy, [[F7 hg : A12,F10,Fo, 0, [[F7 F Ay
— : A12,F10,Fo, 0T F Aqy
— 1 A12,006,Fg AF10 F A1

ax/W
hCut

L
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ho : unboz(DFﬂ FFio

hyy : 007, F12,F13, Ag = Ag, [[F10

ohy : (I'7, Ag + (A, [|F10),F12 AF13

ohy

L
: (0T, Ag),Fi2 AF13 = Ao, [|F10
Cut

— DF7,A3 F Aog, []FIO
—

ax/W

— :unboz(OI'7) F Fig

—: Ag, 007 F Ag, [[F10

hy : unbox(Ol'7) F Fig

hiy : O07,Fg,F12,F13, A1g E Ag, []Flo

ehy : "7, A4, F12 AF13 F (Ao, [[F10), Fs

ohy; : (7, Ayg,Fi2 AF13),Fs = Ao, [[F10

Cut

—: 007, A14,F12 AF13 F Ay, [[F10

—

ax/W

s unbox(O'7) F Fig

— 1 A1, 007, F12 AF13 F Ao, [[F10

e Case rule Vv,

hy : unbozx(Olg) + Fr

hg : 0T, Fo, A1z, [J[F7 F A1

hg : 06, F10, A1z, [[F7 F A1

eh; : O, Ay2,F9 VFio - Aqq, [|F7

ohg : (06, A12,F9 V F1g), [[F7 = A1y

W
h; : unbox(Olg) + Fr ax/

—: 006, A12,F9 VF10 - A1y
—

W
hi : unbox(dlg) F Fr ax/

ohy : Ay, Fo,[ls F Ayy, [JF7

hg : Aya,Fg, 0, [[F7 F Aqq

ax/W
oh; : Ay, Fi19, 0T - Ay, [JF7

hg : Aya,F10,00, [[F7 F Aqg

— A2, Fg, 06 - Aqy

— 1 Aq2,Fi0,006 F Aqq

ho : unbox(OT7) + F1g

— 1 A12,006,Fg VFio F A1

hyy : O07,F12, Ag F Ag, [[F10  hi1 : OT7,F13, Ag = Ag, [[F10

ohy : ("7, Ag  (Ag, [|F10),F12 V F13

ehqq : (DF7, Ag),Fi2 VFi3 F Ag, []Fm

ut

— 07, Ag - Ag, [[F10

—

W
— tunbox(Ol'7) - Fio ax/

—: Ag, 007 = Ag, [[F10

ho : unbox(OI'7) F Fio

hip DF7,F3,F127 Aqg = Ag, []Flo

27

hyq : 007, Fg,F13, A1g F Ag, [[F10

ehy : ("7, Ay4,Fi12 V Fi13 - (Ao, [[F10), Fs

ohy; : (007, A1g,F12 V F13),Fs F Ao, [[Fio

— 07, A14,F12 VF13 F Ag, [[F10

e Case rule 1L,

h; : unbox(OTlg) + Fr

_
s unbox(OI'7) F Fig
— 1 A1, 007, F12 VF13 F Ao, [[F10

ax/W

eh; : s, L, Ao - Ag, [JF7 ohs : (0T, L, A1o), [JF7 F Ao -~
— :DFG,J_,AH)'—AQ cur
—
— 1, Aq0,006 F Ay Lo
ho : unbox(OT'7) + Fig N
ohy : (I'7, Ag + (Ag, [|F10), L ohiy : (HI'7, As), L F Ao, [IF10 Cu:
— E’F7,Ag + Ag’ []FIO
—
— tunboz(Ol7) F Fig ax/i
—: Ag, 007 F Ag, []Flg

hs : unboz(O7) F Fig

1
ohy : LI'7, L, Aya F (Ao, [[F10),Fs ohy : (L7, L, Aq2),Fs = Ay, [[F10 c i
0
—:0r7, L, A1z = Ag, [[F10
—
Lz
— L, A2, 007 = Ag, [[F10
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ax/W
hCut



e Case rule [

h; : unboz(Olg) + Fr X
oh; : (s, A11,pg F (A10,pg), [IF7 ohg : (s, A11,pg), [JF7 F Ato, Py

— : 06, A11,pg F A1o, Py
—

— A1, 006, py F A1, Py

Cut

hs : unboz(OI'7) + Fo
K
ehy : [I'7, Ag F ((A12,p11), [IF9), P13 ehyo : (OI'7, Ag),pyy F (A12,p44), [IFo
— . dr., Ag + (A125P11)’ []FQ
—

ax/W

Cut

— :unbox(0T'7) - Fg
—: Ag, 007 = AlQ;Puv []Fg

hy : unbox(Ol'7) F Fg
K
ohy : (OI'7, Ays,pyq F ((A12,p11), [IF9), Fs ohio : (L7, A13,py,),Fs = (A12,py4), [IFo

Cut
— 007, A13,p; F (A12,p41), [IFo
—
— A3, U07,pyy F Ar2,py5, [[Fo
e Case rule T,
h; : unbox(Ole) F Fr hg : OCg, Ao, [[F7 F Ag
K
ehy; : OCg, T, Aqo - Ag, [JFr ohg : (OT6, T, A1o), [[Fr F Ay ©
t
— g, T, A9 F Ag "
—
W )
o T, 810,006 - 29, 77 Y he i T, Aro, O, [F7 - A =/
hCut
—:T,Aq, 00 F Ag v
hy : unbox(OT'7) F Fig hyp : 007, Ag F Ag, [JF10 T
K L
oh, : [I'7, Ag (Ag, []Fw), T oh;; : (DF77A8)7 TF Ao, []Flo Cut
u
—:0r7, Ag = Ag, [[F10
—
ax/W
—: Ag, U7 = Ag, [[F10
hs : unboz(O7) F Fig hip : 007, Fg, A1z F Ao, [|F10
K
ohy : L7, T, Aya F (Ao, [[F10),Fs ohy; : (L7, T, A12),Fs = Ao, [[F10
— 007, T,A12 = Ag, [[F10
—
W
— tunbozx(OI'7) F Fig ax/
—:T,A12,007 F Ay, [[F10
8.7 Status of —;: 0K
e Case rule —pg
h3 : Ag - F7,Fg, A12,F13 — F1a4  h3 : F10, As = F7, A12,F13 — F1a N hi1 : F7,F13,As,Fg — F10 - F14, A12 .
ohy : Ag,Fg — Fio (A12,F13 — F14),F7 ehqq : (Ag,Fg — F10)7F7 F Ays,F13 — Fig cut
u
— :Ag,Fg =+ FioF A12,F13 = F14
—
inv-th/ax inv-th/ax
h3 : Ag,F13 = A12,F14,F7,F9 h3 : Ag,F10,F13 = A12,F14,F7
—L ax/W

oh3 : Ag,F13,F9 — Fio = Ay2,F14,F7 hiy : Ag,F13,F7,F9 — F10 = A12,F14

— : Ag,F13,F9 — F19 = A12,F14
—: Ag,F9 = Fio = A12,F13 — Fia

hCut

e Case rule Ap
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h3 : Ag - F7,Fg, A12,F13 AF1a  h3 : Fig,Ag - F7, A12,F13 AF1g o) hi1 : F7, Ag,Fg — F10 - F13, A

oh3 : Ag,Fg — Fig F (Alg,F13 /\F14),F7 ehqq : (Ag,Fg — |
—: Ag,Fg — Fio = A12,F13 AF14
—
inv-th/ax inv-th/ax inv
h3 : Ag = Aya,F13,F7,F9 h3 : Ag,Fi9 - A12,F13,F7 hy : Ag = Aj2,F14,F7,Fg
— ax/W
oh3 : Ag,Fg — Fio - Ai2,F13,F7 hi1: Ag,F7,F9 — Fio - A12,F13 ohj : Ag,Fg —
hCut —
—: Ag,Fg = Fi9 = A12,F13
—:Ag,Fg = Fio = A12,F13 AF1g
e Case rule Vg
h3 : Ag = F7,Fg, A12,F13 VF1a hz :Fi9,Ag - F7,A12,F13 VF14 Sy hiy : F7, Ag,Fg — Fio I F13,F14, A12
R
oh3 : Ag,Fg — Fig - (A12,F13 V F14),Fr ohy; : (As,Fg — F10),F7 F A12,F13 VFig c
ut
— : Ag,Fg — F10 - A12,F13 VF14
—
inv-th/ax inv-th/ax
h3 : Ag - Ay2,F13,F14,F7,F9 h3 : Ag,Fi19 = A12,F13,F14,F7 e
ax,
oh3 : Ag,Fg — F10 = A12,F13,F14,F7 hiy : Ag,F7,Fg — F10 - A12,F13,F14
hCut
—:Ag,Fg — F19 = A12,F13,F14 v
R
—: Ag,Fg — Fio = A12,F13 VFi4
e Caserule Lp
h3 : Ag - F7,Fg, L,A1a h3:Fi0,Ag HFr, L, Aqp N hiy : F7,Ag,Fg — Fio - Aq2
oh3 : Ag,Fg — Fio - (L, A12),Fr oh;; : (Ag,Fo — F10),F7 = L, Aqp c
ut
—:Ag,Fg = Fio - L,A12
—
ax/W ax/W
oh3 : Ag,Fg — Fio - L, Aq2,F7 hi1 : Ag,F7,Fg — Fio - L, Aqp hCut
A
—: Ag,Fg > Fio b L, Aqo
e Case rule Ty
h3 : Ag - F7,Fg, T,A12 h3:Fi10,Ag FF7, T, A2 . -
R
ohs : Ag,Fg — Fig - (T,A2),Fr ohy; : (Ag,Fg — Fi0),F7 F T, A1z c
ut
—: Ag,Fg > FioF T,A12
—
T
— : Ag,Fg = FioF T,A12 R
e Case rule K
hs : 0013, A1q - OF7,Fg, A1, []Flz h3 : Fg, 13, A1q - OF7, Aqq, []F12 hig : unbom(DF13),unboz(DF7) F Fio
—L
ohs : (Dl—\lg,A14),F8 — Fg (All, []F12),|:|F7 ehig : ((Drlg, A14),Fs — Fg)7 DF7 = A117 []F
— (DF13, A14),F8 — Fo A117 []F12
—
ax/W JE—
hig : unbox(OF7), unbox(Ol13) F F1s hig : unbox (OF
ax/ ax/W
h3 : Ayg, 003 F OF7, Aqyq, Fg, [[F12 ohjo : OF7, Ayy, 0013 F Aqy,Fs, [[Fi2 he h3 : A4, Fg, 013 - OF7, Aqy, [[Fi2 ohyo : F7, Ay,
ut
— A1, 0013 F Ay, Fs, [JFi2 —:A14,Fg, 013 F Aqy, [[F12
— :Aq1q,0013,Fg — Fg = Aqq, [|F12
h3 : 011, A1g F Fr,Fg, A1, [[F13 hg : Fo,[l11, A1g - F7, Aga, [[F13 N hyo : unbox (011 ) - Fig
L
oh3 : (11, A14),Fg — Fo F (A1z, [[F13),Fr ohio : ((OT11,A14),Fg — Fo),F7 - Ay, [[F13 cut
u
- (Drll,A14),F8 — Fg F A12) []Fl?)
—

/W
— unbox(OT11)  Fi3 =

— Ay, 0011, Fg — Fo = Agg, [|F13

e Case rule —,
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h3 : A7 - Fi1 — F12,Fs, A3 h3 :Fo, A7 - F11 — Fi2,Aq3

hio : A7,Fg — Fg FF11,A13
oeh3 : A7, Fg — Fg = A13,F11 — Fio

hio : F12,A7,Fs = Fg F A3 N
ehig : (A77F3 — Fg),Fll — Fio F Aqg c
ut

— : A7,Fg > Fg F A3
s

inv-th/ax
— :A7,F11 F Ay3,F12,Fs

— 1 A7,F11,Fg b Aq3,Fr2 jv-th/ax
— : A7,F11,Fs — Fg - Ay3,F12 r — : A7,F11,F12,Fs = Fg - Aqs ax
— : A7,Fg = Fg F Ay3,F11 ax/i — :A7,F11,Fs = Fg F Ay sC
— : A7,Fg = Fg - A3

sCut

h3 : A14,F11 — F12 - F7,Fs, A1z h3 : Fg, Aq4,F11 — Fi2 - Fr7, Agg

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

hio : F7,A14,Fs — Fg - Fi1,
ohip : ((A14,F11
—: (A14,F11 — F12),Fgs = Fg F Ay3
—
inv-th/ax by - Ara Fo - Ara F11.Fr ilv—th/ax
oh3 : Ay4,Fs — Fg - Aq3,F11,Fr

h3 : A1a b Aq3,F11,F7,Fg

. h3 : A14,F12 = Aq3,F7,Fg

ax

hio : A14,F7,Fs — Fg I A13,F13 hCut oh3 : Ajy, Fy
" i et L L.

—:A14,Fg = Fg - A13,F11

—:A14,F11 — F12,Fg — Fg = Agg
hg : F7,F11, Ag - Aqa

h3 : Ag - F7,F10,A12  hz :F11,Ag - F7, A1z

hg : F7, Ag I Fig, A12

L
oh3 : Ag,Fi90 — F11 = A, Fr ohg : (Ag,F10 — F11),F7 F Aqo
Cut
—:Ag,F10 = F11 F Aq2
—

ax/W ax/W

- hg : Ag,F7 F A12,F10 - hg : Ag,F11,F7 F Aqz

ax, ax,
h3 : Ag = Aqyz,Fi0,F7 ohg : Ag,F7 = Aq2,Fig hCut h3 : Ag,Fi11 = Az, Fr ohg : Ag,F11,F7 = Ao hCut
10k U
—:Ag - A12,F1g —:Ag,F11 - A2

—L
—:Ag,F10 = F11 F A1z
o Case rule Ap,

hs : A7 - Fi1 AFi12,Fs, A1z h3:

:Fo, A7 = F11 AF12,A13 N hig : F11,F12,A7,Fg — Fg - Aqg A
L L
oh3 : A7,Fg — Fg - Ay3,F11 AF12 ohyo : (A7,Fg — Fg),F11 AF12 - Ags
Cut
—:A7,Fg - Fg F A3
—
inv-th/ax inv-t
hio : A7,F11,F12 = Aq3,Fs hio : A7,F11,F12,F9 F Agg N
L L
h3 : A7 = Aq3,Fs,F11 AF12 ohig : A7,F11 AF12 = Aq3,Fs hCut h3 : A7,Fg = Aq3,F11 AFi2 ohio : A7,F9,F11 AF12 = Aqs hCut
10k A
—: A7+ Aq3,Fg —: A7,Fg F A3 o,
—:A7,Fg =+ Fg F A3
h3 : A14,F11 AF12 = F7,Fg, A1z h3 :Fg,Ayg,F11 AF12 - Fr7,Ag3 hio : F7,F11,F12,A14,Fg — Fg - Ay
oh3 : (A14,F11 AF12),Fg — Fo F Ay3,F7 ohio : ((A14,F11 AF12),Fg — Fg),F7 F Ays c
ut
— :(A14,F11 AF12),Fs = Fg - Aq3
—
inv-th/ax inv-th/ax
h3 : A14,F11,F12 - Ay3,F7,Fg h3 : A14,F11,F12,F9 F A3, Fr
—r ax/W
oh3 : Ayy,Fi1,F12,Fg — Fg = A3, Fy hio : Ay4,F11,F12,F7,Fg — Fg = Ay
hCut
— :Ay4,F11,F12,Fs = Fg - Agg A
L
— 1 A14,Fg = Fg,F11 AF12 - Agg
e Case rule Vv,
h3 : A7 = F11 VF12,Fs, A13 h3 :Fg, A7 - F11 VFi2, A3 o, ho :F11,A7,Fg = Fo = A1z hig : F12,A7,Fg — Fg = Ay v
L L
oh3 : A7, Fg — Fg - Ay3,F11 VFia ehip : (A7,F8 — Fg),Fll V Fi2 F Ais
Cut
—:A7,Fg = Fg F As3
—
inv-th/ax inv-th/ax
— A7 F A13,F11,F12,Fg — :A7,Fg - Ay3,F11,F12 .
ax,
—:A7,Fg = Fg - A13,F11,F12 — :A7,F12,Fg = Fg F Ay3,F11 cut
sCu’ ax
—: A7,Fg — Fg - Aq3,F11 —:A7,F11,Fg = Fg = Agg
sC
—: A7, Fg =+ Fg F A3
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hio : F7,F11,A14,Fs = Fg I

Fo,A14,F11 VF12 = F7, Ag3
ohio @ ((A1g,Fr:

h3 : A14,F11 VFi12 = F7,Fg, A3 h3: N

ohs : (A14,F11 \/F12)7F3 — Fg F Aq3,F7

—:(A14,F11 VF12),Fg = Fg - Ay3
—
inv-th/ax

inv-th/ax
hio : A14,F12,F7 = Aq3,Fs

hio : A14,F11,F7 = A3, Fs

ax/W L
ohig : A14,F7,F11 VF12 - Ag3,Fs h3 : A14,F9,F11 VF12 F Ay

h3 : A14,F11 VF12 = Ay3,F7,Fs hCut
10k

— :A14,F11 VF12 - Ag3,Fg

— :Ay4,Fg = Fg,F11 VF12 - Ag3

e Case rule 1,

hs: Ar bk L,Fg, A1 hs:Fo, A7k L, Aqy
ohs : As,Fs — Fo F Arq, L ehyg : (Aq,Fg — F), L Ayy
— A, Fg > Fo - Ay Cut
—
by Ar - LA Fs XV e LAT - ArrlFs by ArFo -k Lan Y emo i LA F - A T
— A7 F Aqq,Fg hCut —:A7,Fo - Ay hout
A7, Fs 5 FoF Apy e

By L, A1 FFrFs, An by iFo, L AL FF An i
ehs : (L, A12),Fs — Fo - Aqg, Fr ento : (L, A1), Fs — Fg), Fr - A o

— (J_,Alg),Fg — Fog F Aqq
—
1L

—:1l,A12,Fg > Fg - Aqy

e Case rule I

h3 : A7 Fpyy,Fs, A12,py; h3 :Fo, Az b pyy, Ava,pyy

ehs3 : A7, Fg — Fo - (A12,P11),P11
— :A7,Fg = Fg F A12,p4
—
out h3 : A7,Fo - A12,p11,P11
—: A7,Fg A12;p11

—L

ohig : (A7,Fg — Fg),py; F A12,py;g
Cut

ohig: A7,Fg,py; F Ai2,pyy

hCut

ohio : A7,pyy F A1z, Fs,pyy

h3 : A7 = Ay2,Fs,py1,Py;
— A7 F A12,Fs,py,

—:A7,Fs — Fg I A12,py,
h3 : A13,pqq F F7,Fs, A12,p1;  hg : Fo, Aug,pyy F Fr, A12,pgy
oh3 : (Ai13,py,),Fs — Fg - (A12,py,),F7

— :(A13,py,),F8 = Fo - A12,py,
—

—L

ohio : ((A13,P11),Fs — F9),F7 = A2, pq, .
A

— 1 A13,py1,Fs = Fo F Aqa,pyy

e Case rule T,

hip : A7,Fg — Fg - Ay

hg : A7 = T,Fs,A11 hg :Fg, A7 = T,Aq;
ohig : (A7,Fg = Fg), T F Ay

oh3 : A7, Fg - Fg - Aqq, T
—: A7, Fg =+ Fg F A1
-

Cut

ax/W

—:A7,Fg =+ Fg F Aqy
hio : F7,A12,Fs = Fg - Aqg

hy : T,Aq2 - F7,Fs,A11 h3 :Fg, T,A12 FF7, Aqy
ohig : ((T,A12),Fs — Fg),F7 - Aqy

oh3 : (T,A12),Fg — Fg - Aqq,F7
—:(T,A12),Fg > Fo - Aq1
—

Cut

ax/W
hCut

ax/W
oh3 : T,Aq3,Fg — Fg - Aqq,F7 hio: T,A12,F7,Fg — Fg - Ay

—:T,Aq2,Fg > Fg - Ay

8.8 Status of A;: 0K

e Case rule —p
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hiy : F7,F13,Ag,Fg AFi0 - Fi4, A1
—R

h3 : Fg,F10,Ag F F7,A12,F13 — Fig
ohy : (As,Fg AF10),F7 = A12,F13 — Fig c
ut

oh3 : Ag,Fg AFio - (A12,F13 — F14),F7
— : Ag,Fg AFio F A12,F13 — Fia
—
inv-th/ax
ax/W
hiy @ Ag,F13,F7,Fg AF10 - A1a,F1g
hCut

h3 : Ag,F10,F13,F9 - A12,F14,F7

oh3 : Ag,Fi3,F9 AFio - Aya,F14,F7
— : Ag,F13,Fg AF10 - A12,F14
—R

— : Ag,Fg AF1o F A12,F13 — Fig

hi1 : F7, Ag,Fg AF10 - F1a, A1z
AR

e Case rule Agr
h3 : Fg,F10, Asg FF7, A12,F13 AF1s A hiy : F7,Ag,Fg AF10 F Fi13, A1z
L
oh3 : Ag,Fg AF10 - (A12,F13 AF14),F7 ohy; : (As,Fg AF19),F7 - A12,F13 AF14 c
ut
— : Ag,Fg ANF10 - A12,F13 AF14
—
inv-th/ax inv-th/ax
hiy @ Ag,F10,F7,F9 - A1, F13 hi1 : Ag,F10,F7,F9 = A12,F14
ax/W AR
oh;; : Ag,Fi9,F7,Fg - Ay, F13 AF1g
hCut

h3 : Ag,F10,F9 - A12,F7,F13 AF1g
— : Ag,F10,Fg = A12,F13 AF1g A
L
— : Ag,Fg AF1o - A12,F13 AF14

e Case rule Vg
hiy : F7, Ag,Fg AF1g - Fi13,F14, A12
VR

h3 : Fo,F10, Ag = F7, A12,F13 VFiy A
L
ohy; : (Ag,Fg9 AF10),F7 - A12,F13 VFig c
ut

oh3 : Ag,Fg AF10 - (A12,F13 V F14),F7
— : Ag,Fg AF10 F A12,F13 VF14
—
inv-th/ax
ax/W
hiy @ Ag,F7,Fg AFi0 - A12,F13,F14
hCut

h3 : Ag,F10,F9 - A12,F13,F14,F7

oh3 : Ag,Fg AFi9 - A12,F13,F14,F7
— : Ag,Fo AFio F A12,F13,F14
VR

— : Ag,Fg AFio F A12,F13 VFi4

e Caserule Lp
h3 : Fo,F10, As FF7, L, Ao A hiy : F7,Ag,Fg AFio - Aqo n
L R
oh3 : Ag,Fg AFio - (L,A12),F7 oh; : (Ag,Fg9 AF10),F7 - L, Ao cut
A
—: Ag,Fg AFio F L, Aqo
—
ax/W ax/W
hiy @ Ag,F7,Fg AF1o = L, Aqo
hCut

eh3 : Ag,Fg AFio F L, Aq2,F7
— : Ag,Fg AFio b L, Aqs

e Caserule Tg

h3 : Fg,F10,Ag FF7, T, A1z A
L
ohy; : (Ag,Fg AF10),F7 = T, A1
Cut

oh3 : Ag,Fg AFi9 - (T,A12),F7
— : Ag,Fg AF10 F T,A5
-

T
—: Ag,Fg AF1o F T,A15 R
e Case rule K
hs : Fg,Fg, E’Flg, ANP DF7, Aqq, []Flg hio unboz(l:’f‘lg), unboz(DFﬁ F Fi2
L
oh3 : (L3, A1a),Fs AFg - (A11, [[F12), UF7 ohio : ((OT13, A14),Fg AFo), [0F7 F Aqy, [[F12 cut
u
—: (O3, A14),Fgs AFo - Aqy, [[Fi2
—
ax/W

hig : unbox(OF7), unbox(l13) F F1s
ohio : [JF7, Ayg,Fs,Fo, T3 = Aqy, [[F12
hCut

h3 : Ayy,Fg,Fo, 013 = OF7, Aqq, [[Fi2
— : A14,Fg,Fg, 13 = Aqy, [[F12

— A1y, 0013, Fs AFg F Aqg, [|F12
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h3 : Fg,Fg, Oy, Ay F Fr, A2, []Flg hio: unbox(DFll) F Fi3
L
oh3 : (011, Ara),Fs AFg F (Asz, [[F13),Fr ohio : ((OT11, A14),Fs AFg),F7 = Aqa, [|F13

Cut
—: (011, A14),Fs AFg F Aga, [[Fi3
—
ax/W
— :unbor(dly1) F Fi3
— A1, 0011, Fg AFg F Ay, [[F13
e Case rule —,
hj : Fg,Fg, A7 = F11 — F12,Aq3 hio : A7,Fg AFg - F11,A13 hio : Fi12,A7,Fg AFg - Aj3
L
oh3 : A7,Fg AFg - Ay3,F11 — Fi2 ohjo : (A7,Fs AFg),F11 — Fia k- Ays
Cut
— : A7, Fs ANFg F Aq3
N
inv-th/ax inv-th/ax
hig : A7,Fs,Fo F Ai3,F11 hio : A7,F12,Fs,Fg F Aqg
ax/W —L
h3 : A7,Fg,Fg - Ay3,F11 — F12 ohio : A7,Fs,Fg,F11 — Fi2 = Aqg
hCut
—:A7,Fg,Fg - Agg N
L
—: A7, F§ AFg F Aqs
h3 : Fg,Fo, A14,F11 — F12 - F7, Ag3 A hio : F7,A14,Fs AFg - F11,A13 hig : F7,F12,A14,Fs AFg - Ag3
L
oh3 : (A14,F11 — F12),Fs AFg F Ay3,F7 ohig : ((A14,F11 — F12),Fs AFg),F7 - Ays cut
A
—: (A14,F11 = F12),Fs AFg - Ags
—
inv-th/ax inv-th/ax
. hio : A14,F7,Fs,Fg = A1z, F11 hio : A14,F12,F7,Fs,Fg - Ay NS
ax
h3 : A14,Fs,Fg,F11 — F12 = Ag3,F7 ohig : A1y4,F7,Fg,F9,F11 — Fi1a - Agg
hCut
— :Ay4,F8,F9,F11 — Fia - Agg A
L
—:A14,F11 = F12,Fg AFg - Agg
e Case rule Af,
hs : Fs,Fo, A7 F F11 AF12,A13 A hig : F11,F12, A7,Fg AFg - Aqg A
L L
eh3 : A7,Fg AFg - Ay3,F11 AF12 ohyo : (A7,Fg AFg),F11 AF12 - Agg
Cut
—: A7, F§ AFg F Aqs
—
inv-th/ax
. hio : A7,F11,F12,Fs,Fg - Ay A
ax L
h3 : A7,Fg,Fg = Ay3,F11 AF12 ohio : A7,Fg,Fg,F11 AF12 - Agg
hCut
—:A7,Fg,Fg - Agg A
L
— : A7,Fgs AFg - Ajs
h3 : Fg,Fo, A14,F11 AF12 - Fr7, Agg hio : F7,F11,F12,A14,Fs AFg - Aqg
L L
oh3 : (A14,F11 AF12),Fg AFo - Ay3,F7 ohio : ((A14,F11 AF12),Fs AFg),F7 - Agz c
ut
— : (A14,F11 AF12),Fg AFg - Ag3
—
inv-th/ax
hs : A14,F11,F12,Fs,Fo - Ay, Fr A o
L ax
oh3 : Aqg,F11,F12,Fs AFg - Az, Fr hig : A14,F11,F12,F7,Fs AFg - Aqg
hCut
— :Ay4,F11,F12,F§ AFg - Ay A
L
— :A14,F11 ANF12,Fg AFg = Agg
h3 : F10,F11, Ag - F7, A2 hg : F7,F10,F11,As F Aqz A
L L
eh; : Ag,F19 AF11 F Ays,Fr ohg : (Ag,Flo AF11),F7 F Aqs c
ut
—: Ag,Fi0 AF11 = Aqz
—
ax/W
. hg : Ag,F10,F11,F7 = Aqp
ax
h3 : Ag,Fi0,F11 - A2, F7 ohg : Ag,Fi0,F11,F7 = Ago hCut
281

— : Ag,F10,F11 - A2
— :Ag,F10 AF11 F Aga

AL

e Case rule Vv,
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h3 : Fg,Fo, A7 = F11 VFi2,A13 A hio : F11,A7,Fs AFg = Ay

hio : F12, A7,Fs AFg = Aq3
L
ohs : A7, Fs AFg - Aj3,F11 VFig

ohio : (A7,Fs AFg),F11 VFi2 - Aqg
— : A7,Fgs AFg F Aqs Cut
—
hio : A7,F11,Fs,Fg = Az hio : A7,F12,Fs,Fg = Aqg
ehio : A7,Fg,Fg,F11 VFi2 F Agg hCut
—: A7,Fg,Fg F A3 A
— : A7,Fs AFg F Aq3 b

inv-th/ax

inv-th/ax
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 ®hig : ((A14,F11 VF12),Fg AFg),Fr - Ags 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
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 Lp,
h3 : Fg,Fo, A7 = L, Ay i
L
ohy : Ay, Fg AFg F Arq, L ehio: (A7, Fs AFg), LI Ay ¢
Cut
—: A7, F§ AFg F A1y
—
ax/W 1
hz : A7,Fs,Fo = L, Aqy ehig : L, A7,Fs,Fg = Ay hCut
A
—:A7,Fs,Fg = Aqq A
L
—: A7, F§ AFg F A1y
h3 : Fg,Fg, L, A1z FF7, A1 N
L
ohz : (L,A12),Fg AFg - Ay, Fr ohio : ((L,A12),Fs AFg),Fr - Apy cut
A
—: (J_,Alz),Fg AFg F Aqq

—

—: 1, A5, F§ AFg F Aqy

e Case rule I

h3 : Fg,Fg, A7 I P117A127P11

L
oh3 : A7,Fg AFg F (A12,p11),P11 ohio : (A7,Fs AF9),py; - A12,py;

Cut
— :A7,Fg§ AFg = A12,p1,
—

h3 : A7,Fs,Fg = A12,py,,P13 ehig : A7,Fs,Fo,py; F A12,pyy

hCut
— 1 A7,Fg,Fg = Ay2,pyq
—:A7,Fg§ AFg = A12,py,

hs : Fs,Fo, A13,py; F Fr7, A12,pq;
oh3 : (A13,py,),Fs AFg F (A12,py,),Fr

ohio : ((A13,P11),Fs AFo),Fr - A12,pyy .
A
—: (A13,p1,),Fs AFo - A12,py,
-

—:A13,py,,Fs AFg F A12,pyy

e Case rule T,

h3 : Fg,Fo, A7 = T, Ay, hio : A7,Fs AFg - Aqy
L
oh3 : A7, Fs AFg F Aq1, T ohio: (A7,Fs AFg), T F Aqq
Cut
—: A7, F§ AFg F Aqq v
—

W
— : A7,Fs AFg F Aqq ax/
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h3 : Fg,Fg, T,A12 - F7, A1 hio : F7,A12,Fs AFg - Ay
ohs : (T, Alg),Fs ANFg - Aq11,F7 : ((T,A12)7F3 /\Fg),F7 A
—:(T,A12),Fg AFg - Aqy
—

L
ehig

Cut

ax/W ax/W
ohs : T,Aq2,Fg AFg - Aqq,Fr hio: T,A12,F7,Fs AFg = Aqg hCut
10k
—: T,A12,Fs AFg F Aqq
8.9 Status of V;: 0K
e Case rule =g
h3 : Fg, Ag - F7,A12,F13 — F1a  h3 : F19,Ag F F7, A12,F13 — Fig hi1 : F7,F13,Ag,Fg VFi0 - F14, A2 o
oh3 : Ag,Fg V Fig - (A12,F13 — F14),F7 ohy; : (Ag,Fg VFig),F7 - A12,F13 — Fia
Cut
— :Ag,Fg VFi0 F A12,F13 — F14
—
inv-th/ax inv-th/ax
hz : Ag,F13,F9 = A12,F14,F7 h3 : Ag,F10,F13 = A12,F14,F7 T
L ax

oh3 : Ag,F13,F9 VFi0 - A12,F14,F7

hi1 : Ag,F13,F7,F9 VFi0 - A12,F14

— : Ag,F13,F9 VFi0 - A12,F14

hCut
—R

— : Ag,Fg VFi0 F Ay2,F13 — F1a

e Case rule Agr

h3 : Fo, Ag - F7, A12,F13 AF14

h3 : F10, Ag - F7, A12,F13 AF14

hiy @ F7,Ag,Fg V Fio - F13, Ay

oh3 : Ag,Fg V Fig - (A12,F13 AF14),F7

L
ehjyq : (AS,FQ V F1

inv-th/ax inv-th/ax

h3 : Ag,Fg - A12,F13,F7 h3 : Ag,Fi9 - A12,F13,F7

—:Ag,Fg VFi0 - A12,F13 AF1a
—

h3 : Ag,Fg F A12,F14,F7

inv-

L
oh3 : Ag,Fg VFig - A12,F13,F7

hiy @ Ag,F7,Fg VFio F Ay2,F13

ax/Ww

ohs3 : Ag,Fg V

— : Ag,Fg VFio F A12,F13

hCut

e Case rule Vg

h3 : Fg, Ag - F7,A12,F13 VFia hz :Fio,Ag - F7,A12,F13 VFig

— : Ag,Fg VF10 F Aj2,F13 AF14

hi1 : F7, Ag,Fo V Fio F F13,F14, A1

R
oh3 : Ag,Fo VFig F (A12,F13 V F14),F7 ohiy; : (Ag,Fg VF10),F7 - A12,F13 VFig c
ut
— :Ag,Fg VFi0 - A12,F13 VF14
—
inv-th/ax inv-th/ax
h3 : Ag,Fg - A12,F13,F14,F7 h3 : Ag,Fi0 - A12,F13,F14,F7 "
L ax
oh3 : Ag,Fg VFig - Aj2,F13,F14,F7 hi1 : Ag,F7,Fg VFig - A12,F13,F14
hCut
— : Ag,Fg VFio F A12,F13,F14
R
— : Ag,Fg VFi0 - A12,F13 VF14
e Caserule lp
h3 : Fg,Ag - F7, L, A12 h3:Fi9,Ag FFr7, L, A2 v hyy : F7, Ag,Fg VFig - Aqp
L R
ohs : Ag,Fg VFig - (L, A12),Fr ohy; : (Ag,Fg VFi0),Fr F L, Ao c
ut
—: Ag,Fg VFio b L, Aqo
—
ax/W ax/W
oh3 : Ag,Fg VFio - L, A1z, F7 hi1 : Ag,F7,Fg VFig = L, Aqa hCut
A
—:Ag,Fg VFio F L, A2
e Caserule Tg
h3 : Fg, Ag = F7, T,A12 h3:Fi9,Ag FF7, T, A1z v
L
oh3 : Ag,Fg VFio - (T,A12),F7 ohy; : (Ag,Fg9 VF10),F7 - T,A12 c
ut
—: Ag,Fg VFio T, A5
—
Tr

— : Ag,Fg VFio F T,Aq2
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e Case rule K

h3 : Fg, Dl—\lg, ANP = DF7, Aq1, []Flz h3 : Fog, Drlg, Aqg E]F77 Aq1, []Flg hiog: unboz(DFlg), unbox(DF7) F Fio
L
ohs : (13, A14),Fs VFo F (Aq1, [[F12), OF7 ohio : ((OT13,A14),Fs V Fo), OF7 F Aqq, [[Fy
—: (013, A14),Fg VFg F Aqg, [[Fi2
—
ax/W —_—
, hig : unbox(OF7), unbox(Ol13) F Fia , hio : unbox(OIF
ax/W ax/W
h3 : Ayg,Fs, 013 F OF7, Ayy, [[Fi2 ohio : [JF7, A1y, Fg, 13 = Aqy, [JF12 nCut h3 : Ayg,Fo, T3 - OF7, Ayy, [|F12 ohyo : [JF7, Ay,
u
— 1 A1g,Fg, 0013 F Aqy, [JFi2 — 1 Ay4,Fo, 0013 F Aqy, [[Fi2

—: Aq14,0013,Fg VFg = Aqy, [|F12

h3 : Fg,T11, A1g b Fr, Aga, [[F13 hg : Fo,T11, A1g - Fr, Aga, [[Fis hio : unbox(UT11) - Fi3
L
oh3z : (11, A14),Fs VFg F (A12, [|F13),F7 oho : ((Or11, A14),Fs V Fo),F7 F Ay, [[F13
—: (Or11,A14),Fs VFg F A1, [|F13
—
ax/W

— tunbox(Ol1) F Fi3
— A1y, 0011,Fg VFg F Aga, [[Fi3

o Case rule —,

h3 : Fg, A7 = F11 — F12,A13  h3 : Fg, A7 = F11 — F12,A13 v hio : A7,Fg VFg - F11,A13 hio :Fi12,A7,Fg VFg - Az
L

eh3 : 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
L ax
—:A7,F11,Fg VFg - Ay3,Fi2 — :A7,F11,F12,Fg VFg = Ay3

ax/W sCut

— :A7,Fg VFo - A13,F11 — :A7,F11,Fg VFg - Ag3

sCut
—: A7,Fg VFg I Ajs v

h3 : Fs, A14,F11 — F12 FF7, A3 hz : Fg, A14,F11 — Fi2 - F7, Agg v hio : F7,A14,Fg VFg - F1y, 2

ehs : (Mg, F11 — F12),Fs V Fo F Agg, Fr ‘ ehyo : ((Ag,Fip -
— (A14,F11 — F12),F8 V Fg F Ais
—
h3 : A14,Fg = A3, F11,F7 inv-th/ax h3 : A14,F9 - Ay3,F11,F7 inv-th/ax h3 : A14,F12,Fs - Ay, Fr
oh3 : Ayy,Fg VFg - Ayg,Fip,Fry Ve hio : A14,F7,Fg VFg - Ayg,Fiy :};/1‘: oh3 : Ay, Fy

— 1 A14,Fg VFg = Ay, Fi1

— :A14,F11 — F12,Fg VFg F Aqg

e Case rule Ap,

hy : Fg, A7 FF11 AF12,A13 h3 :Fg, A7 FFi1 AF12,Aq3 hio : F11,F12,A7,Fs VFg = Ay A
oh3 : A7,Fg VFg F Ay3,F11 AF12 L ehig: (A7,Fg VF),F11 AFiz F Agg r
—: A7, F§ VFg F A3 Cut
_> .
hio : A7,F11,F12,Fs F Ags inv-th/ax 1o A7 F11.F12.Fo I A1g inv-t!
h3 : A7,Fg = Ay3,F11 AF12 ax/i ohjo : A7,Fg,F11 AFi12 - Agg e hy : A7,Fg = Ay3,F11 AFi2 ax/i ohjo : A7,F9,F11 AF12 - Agg N
—: A7, Fg - A1 hCut —: A7, Fg - A1s hCut
— . A7,FgVFgF Ay £
h3 : Fg, A14,F11 AF12 FF7,A13 h3 :Fg, A14,F11 AF12 - Fr7, Agg v hio : F7,F11,F12,A14,F3 VFo - Agg AL
oh3 : (A14,F11 AF12),Fg VFg - Ayg,Fy ohio: ((A14,F11 AF12),Fg VFg),Fr - Ayg
— : (A14,F11 AF12),Fg VFo - Ay3 gur
—
h3 : A14,F11,F12,Fs F Aq3,Fr inv-th/ax h3 : A14,F11,F12,F9 = Ay, Fr inv-th/ax
oh3 : Ay4,F11,F12,Fg VFg I Ay, Fr ‘ hio : A14,F11,F12,F7,Fg VFg = Agg ;zi‘:

—:A14,F11,F12,Fs VFg - A3
— :Aj14,F11 AF12,Fg VFg - A3

AL
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e Case rule Vv,

hy : Fg, A7 FFi11 VF12,A13 hg:Fg, A7 FFi1 VFi2,Aq3 v hio : F11,A7,Fs VFg - Ay3  hio : Fi2,A7,Fs VFg - Ajj
L

ohs : A7, Fg VFg F Ay3,F11 VFio ohig : (A7,Fg VFg),F11 VFi2 - Agg
Cut
—: A7, F§ VFg F A3
—
inv-th/ax inv-th/ax
—:A7,Fg = A13,F11,F12 — :A7,Fg - Ay3,F11,F12 .
L ax
—:A7,Fg VFg - Ay3,F11,F12 — :A7,F12,Fg VFg - Ay3,F13
sCut ax/W
—: A7,Fg VFg F Ay3,F1g — : A7,F11,Fg VFg - Ayg

sCut

— A7, Fg VFo F Ay

h3 : Fg, A14,F11 VF12 FF7,A;3 h3 :Fg, A14,F11 VFi12 - Fr7, Agg v hio : F7,F11,A14,Fg VFg - A

L
oh3 : (A14,F11 \% F12)7F8 V Fg - Ais,Fr ehig : ((A14,F11 \
—: (A14,F11 VF12),Fg VFo - Ay3
—
inv-th/ax inv-th/ax
h3 : A14,F11,Fs = Ay, Fr h3 : A14,F11,F9 = Ay, F7 v - h3 : A14,F12,Fs = Ay, F7
L ax
oh3 : Ay4,F11,Fg VFg F Ay3,Fr hio : A14,F11,F7,F8 VFo - A1z hCut oh3 : Ay, Fy
» it LR

— :A4,F11,Fs VFg - Agg

— :Ay4,F11 VF12,Fg VFg = Ags

h3 : F10,As F F7,A12 h3 :Fi1,Ag - Fr7, A2 v hg : F7,F10,Ag - Aya hg : F7,F11,Ag - Aqp
L

L
oh3 : Ag,F1o V F11 - Aqz,Fr ohg : (Ag,F19 VF11),F7 - Ar2 cut
u
— :Ag,F1o VF11 F Aga
—
ax/W ax/W
- hg : Ag,Fi0,F7 - Aq2 4 - hg : Ag,F11,F7 = Aqz
ax, ax,
h3 : Ag,Fi0 - A2, F7 ohg : Ag,Fi0,F7 - A2 hCut h3 : Ag,Fi11 = Az, Fr ohg : Ag,F11,F7 = Ao hCut
u u
—:Ag,Fi0 - A2 —:Ag,F11 F A2 v
L
— :Ag,F10 VF11 = Agp
e Case rule L,
hs : Fg, A7 F 1L, Ay; h3:Fg, A7z L, Aqy N
ehs : A7, Fs VFo F Arp, L L ehio: (A7, FsVFg), LF Ay  ©
Cut
—:A7,Fg VFg I Aqq v
—
ax/W 1y, ax/W Lz
hs : A7,Fs L, Aqq ehiog: L, A7, Fs - Aqq LCut hs : A7,Fo - L, Aq1 ehio: L, A7, Fg - Aqq Cut
1% u
—: A7, Fg - Aqq — A7, Fg Ay
i Aq, Fs VFy - Apy g
hy : Fg, L, A12 - F7, A11 hy:Fg, L, A1g - Fr, Ay n
L L
oh3 : (L,A12),Fs VFg - Ay, Fr ohio: ((L,A12),Fs VFg),Fr - Ay Cut
u
- (L,A12),Fs V Fg - A11
—
1
—: 1,A12,Fs VFg F Aqq L
e Case rule
h3:F8,A7}—p11,A12,p11 h3:Fg,A7}—p11,A12,p11
L
ohs : A7, Fg VFg F (A12,p11): P11 ohio : (A7,Fs VFg),pyq - A12,pq,
Cut
—:A7,Fg VFg - A12,p,
—
ax/W I ax/W
h3 : A7,Fg = A12,p11,P1 ohio : A7,Fs,pyp F A12,pyy ne h3 : A7,Fg = A12,p1,P1 ohig : A7,Fg,py; F A12,pqy ne
ut ut
— A7, Fg = A12,py, —:A7,Fg F A12,py,
—:A7,Fg VF9 - A12,py,
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,p1,),Fs VFo),F7 = Aqa,pyy c
ut
- (A137P11)7F8 V Fg A127}3'11
—

—:Au3,py1,Fs VFg - A1a,pyy
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e Case rule T,

by iFs, A7k T, An by iFo Ar T, Au hio : Aq,Fs VFy F Apy
ehs : A7, Fs VFo - Mg, T el : (Aq,Fs VFg), T F Aqy
A7, FsVFg F Ay Cut
—
AL FaVEgE A, XV
By iFs, T, A b FrAu by iFo, T, A EFL AL hio : Fr, A1, Fs V Fo F App .
ehz : (T,A12),Fs VFo F Ary,Fr ehio : (T, A12),Fs VFo) Fr kA
—:(T,A12),Fs VFg F Aqq
—
ohy T 812 Fs Vs F A Fr Y Gio T.D1a FriFs Ve - Aps :Z/‘:
A’

—: T,Aq2,Fg VFg - Ay

8.10 Status of 1;: 0K

e Case rule — g

h7 : L,F5,Fg, Ag - Fig, Asg
lL —R
oh3 : |, Ag - (As,F9 — F10),Fs oh7 : (L, Ag),F5 - Ag,Fg — Fio
—:1,As+ Ag,Fg — Fio
—

—:1,Ag - Ag,Fg — Fio

Cut

1Lz
e Case rule Ap

n h7 : L,F5,A¢ = Fg,Asg h7: L,F5,A¢  Fio,As
ohz: L, Ag - (As,Fo AF1g),F5  © eh; : (L, Ag),Fs5 - Ag,Fg AFio n
. 1, Ag - Ag, F A Fio
—

—:1,A¢ F Ag,Fg AFig

Cut

e Case rule Vg

h7 : L,F5,Ag - Fg,F10, Asg
LL VR
oh3 : L, Ag - (As,F9 VF10),Fs oh7 : (L, Ag),F5 - Ag,Fg V Fio

—:1,A¢ + Ag,F9 VFig
—

Cut

1
—:1,Ag - Ag,Fg VFig L

e Caserule Lp

hy : L,F5,Ag F Ag

1r

ohz: L, Ag - (L, Ag),Fs ohy: (L, Ag),Fs - L, Ag ~ ©
1. AF L A Cut
—
e — J_
— 1, AgF L,Ag F
e Case rule Tpr
LL TR
ehs : L, Ag - (T, As),Fs en; : (L, Ag),F5 F T,As
L Ac T, Ag Cut
—
— T
L, AgFT,As T

e Case rule K
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hg : unbox(Oly), unbox(LJF5) - Fg
oh3 : L, g, Ay F (A7, [JFs), OF5 ohg : (L, 00y, Ayg), 0F5 F Az, [|Fs

—: 1,00, Ao - Az, [JFs
—

— L, A, 00y F Az, [JFs

L

Cut

L

N hg : unbozx(Ol'7) + Fo
L
ehs : L, 0007, A1 - (As, [[F9),Fs ohg : (L,00'7, A1g),F5 - Ag, [|[Fo

— J_,DF7,A10 = ASw HFQ
—

— L, A0, 007 = Ag, [|Fo

Cut

1
e Case rule —,

he:L,As FF7,Ag hg:L,Fs,As - Ag

1
ehy : L, As - Ag,Fy — Fg  © ohg : (L, As5),Fr — Fs - Ag
Cut
7ZJ_,A5FA9 v
—
7l
L1, AsF A O F

he : L,F5,A10 - F7,A9 hg: L,F5,Fg,A10 - Ag
ohs : L,A19,F7 — Fg F Ag,F5 ohg : (L, A10,F7 = Fg),F5 F Ag

—:1,Ay0,F7 > Fg - Ag
—

1z

Cut

€
—:1,A10,F; > Fg F Ag E

e Case rule A,

he : L,F7,Fg,As F Ay

LL AL
oh; : L, A5 - Ag,F7 AFg ohg : (L, As),Fr AFg - Ag
Cut
L, A5k Ay U
—
e J_
1, AsF A F

L he : L,F5,F7,Fs, A1p - Ag
ehs : L, A1g,F7 AFs - Ag,F5  ~ ehg: (L, A1o,Fr AFs),Fs - Ag
—: 1, Ay0,F7 AFg F Ag

—

AL

Cut

1
—: 1, A10,F7 ANFg F Ag L

e Case rule Vv,

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

1
oh; : L, As - Ag,Fr VFg  © ohg : (L, As),F7 V Fs F Ag E
Cut
— L, AsF Ay U
N
R J_
L1, AsF A, O F

hg : L,F5,F7, A1 Ag hg: L,F5,Fg, Ao F Ag
ehs : L, Ayg,F7 VFg - Ag,Fs5 ohg : (L, Aq0,F7 VFg),F5 - Ag
—:1,A10,F7 VFs F Ag
-
—:1,A10,F7 VFg F Ag

1

Cut

1L

e Case rule 1,

1 1
ohz: L, Agk Ag,F5 —© ehy:(L,Ag),FsFAg ~©
Cut
.1, Agk Ag b
—
7J_
L, AcFAg O E
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e Case rule [

1y I
oh3 : L, A5 - (As,p;), Py ohe : (L, As),p; F As,py c
—:1,As F Asg,p;
—

ut

e — J_
— L, AsF Ag,p, ¢

1z
eh3 : L, Ag,p; F (As,p;),Fs ohe : (L, Ag,p;),F5 - Asg,p;

—:1,Ag9,p; - Asg,py
—

—:L1,Ag,p; - Ag,p;

ut

L
e Case rule T,

he: L, As F Ag

1 T
ohz: L, AgFAr T 5 eng:(L,Ag), TFA, ©
T LA F A Cut
—
7L
L, A5k A, T

hg : L,F5,Ag F Az

1
ohs: L, T,AsF A7, F5 © ehg: (L, T,As),FsF Ay
LT Ak As Cut
—
—J_
— L, T,AgFA; —F

8.11 Status of I: 0K

e Case rule —pg

h7 : Fg, A5, pg, P I F10, As IR
R

I
oh; : Ajs,pg - (As,Fg — F10), Pg eh7 : (As,pg),Pg - As,Fg — Fio

—: As,pg - As,Fg — Fio
—

Cut

ax/W

I
oh; : Aj5,Fg,pg - Ag,F10,Pg h7 : As,Fg,pg, Pg - As, F10 nCut
A

— : A5,Fg,pg - Ag,F1o
— 1 As,pg F As,Fo — Fio

R

; hg : Fg,F10, A7,pg = F11,A12,pg
ohy : A7, pg - ((A12,F10 — F11),Ppg),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 Ap

h7: A57P57P5 - Fg,Ag h7: A57P57P5 F Fi0,Ag

I AR
oh; : As,pg - (As,Fg AF10),Ppg oh7 : (As,pg), P - As,Fg AF1o
Cut
— : As,pg - Ag,Fo9 AF10
—
I ax/W I ax/W
oh; : As,pg - Ag,Fo, pg h7 : As,pg,pg - As, Fo e oh; : Aj,pg - As,F10,pg h7 : As,ps,P6 - As, Fio Lo
ut ut
— : As,pg F Asg, Fo —: As,pg - Ag,F1o A
R

— 1 As,pg - As,Fg AF1g
, hg : Fe, A7,pg - F10,A12,p5 ho : Fg, A7,pg F F11,A12,pg
ohy : A7,pg F ((A12,F10 AF11),pg)s Fo ohy : (A7,pg),Fe F (A12,F10 AF11),Pg
—t A7,pg  (A12,F10 AF11),Ps
—

R

Cut

— : A7,pg - A12,pg,F10 AF11
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e Case rule Vg

s h7 : As,pg,Pg I Fo,F10, As
oh; : As,pg F (As,Fg VFip),pg oh7 : (As,pg),Pg - As,Fo V Fip

Cut
- As,ps = Ag,Fg V Fip
—
I ax/Ww
ohy : As,pg = As, Fi0,Fog, pg h7 : As,pg, g - As, Fi0,Fo HCut
u

— : As,pg - Ag,F10,Fg
—: As,pg - As,Fg V Fig

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

—: A7,pg I (A12,F10 VF11),pg
—

R

Cut

—:A7,pg = A12,pg,F10 V F11

e Caserule Lg

h7: A57P67P6 FAg

I R

oh; : AS’PG = (J—gAS)’P(j oh7 : (A57P6)’P6 Fl,Ag c
t

—:Aj5,pg - L, Ag "

—
ax/W ax/W
oh; : As,pg = L, Asg, pg h7 : As,pg, P - L, Asg

hCut

72A5,p6 }*J_,Ag

hg : Fg, A7,pg = A1o, Py

I 1lr
ohy : A7,pg - ((L, A10),pg):Fo ohy : (A7,pg),Fe F (L, A10),ps c
ut
- A77P8 [ (lvAl())ng
—
—:A7,pg = L, A10,pg
e Caserule Ty
T Tr
*hi i As,po b (T.Ac) P b7 (As,po)Pe T, As "
7ZA5,p6FT7A8 ut
—
e — T
— i As,pgF T,As T
I Tr
ohy : A7,pg F ((T,A10),pg):Fe ohy : (A7,pg),Fe F (T,A10),pPs c
ut

—:A7,pg F (T, A10),ps
—

.
—:Ar,psF T,A10,p5

e Case rule K

hg : unbox(O'7) - Fy
I
eh; : (U7, A1o),ps - (As, [[Fo), ps ohg : ((HI'7, A10),p5),P5 F As, [|Fo

—: (OT7, A10),ps F As, [|Fo
—

— : unbox(0I'7) - Fy
- A107|:|F7,p5 = A87 []FQ

K
Cut

ax/W

hg : unbox(OI'11), unbox(OFg) F Fy
I K
ohy : (OT11,Ar2),p7 F ((Aro, [JF9), p7), OFe ohg : ((OT'11, A12),p;), 0Fs F (Ao, [JF9), pr
ut
—: (0T11, Asz2),py F (Avo, [IF9), Py
—

— : A12, 0011, p; F Ao,y [JFo
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hg : unbox(Oly) + Fig
I
ohy : (0T, Ay2),p; = ((A11, JF10),P7): Fe ohg : ((OTg, A12),p7),F6 (A1, [[F10), Py c
ut
— 1 (Hly, A12),p7 F (A11, [JF10), p7
—

—: Ay2,00, py; = At1,py, [F10

e Case rule —,

he : A10,P5,P5 F F7, A9 he : Fs, A10,p5,P5 F Ao

I —L
ohy : (A19,F7 — Fs),p5 - Ao, ps ohg : ((A10,F7 — Fg),p5):Ps - Ao cut
u
- (Alg,F7 — Fg),ps F Ag
—
I ax/W I ax/W
oh; : Ajg,p5 F Ag, Fr,py he : A10,P5,P5 F Ao, Fr oh; : Ao, Fs,p5 - Ao, py he : A10,Fs,P5,P5 = Ag
hCut hCut
—:A10,p5 F Do, Fr —:A10,Fs,p5 F Ao 5
L
— :A10,p5,F7 = Fg = Ag
s hg : Ag,p; F F10,As,p; hg :Fi11,A6,p; - Ag,p;
ohy : Ag,p; - (As,p7),Fio = F11 ohg : (Ag,p7),Fi0 = F11 F As, py; c
ut
—:Ag,py F As,py
—
B
- A67p7 = A87137
hg : Fs, A12,p; - Fi0,As,p; ho : F6,F11,A12,p; - Asg, py;
ohy : (A12,F10 — F11),p; F (As,p7),Fe ohg : ((A12,F10 —+ F11),p;),Fe F As,p; c
ut
— :(A12,F10 = F11),p; - Ag, Py
—
— :Ay2,p;,F10 = F11 = Ag, py
e Case rule A,
s he : F7,Fs, A10,P5,P5 F Ao N
L
oh; : (A19,F7 AFg),ps - Ao, py ohg : ((A10,F7 AFg),p5),p5 F Ao c
ut
—: (A10,F7 AFg),ps F Ag
—
I ax/W
oh; : Ayo,F7,Fs,ps = Ag, py he : A10,F7,Fs, P, P5 - Ao e
ut
—:A10,F7,Fs,p5 F Ay A
i Aio,ps FrAFsF Ag  °
s ho : F10,F11, A6, P7 - As, Py A
L
ohy : Ag,p; F (As,p;),Fi0 AF11 ohy : (Ag,p7),Fi0 AF11 F Ag,p,
Cut
- A61137 = A81P7
—
B
—:A¢,p; - As,py
; hg : Fg,F10,F11,A12,p7 - As, Py A
L
ohy : (A12,F10 AF11),p; F (As,pr),Fe ohg : ((A12,F10 AF11),p;),Fs F Asg,py; c
ut
—:(A12,F10 AF11),p; F Ag,p,
—
—:A12,p7,F10 AF11 F Ag, ps
e Case rule Vp,
s he : F7,A10,P5,P5 - D9  hg : Fg, A10,p5,P5 F Ao y
L
oh; : (A19,F7 VFs),ps F Ao, py ohg : ((A10,F7 VFs),ps),pPs = Ao c
ut
— (Alg,F7 VFg),p5 F Ag
—
I ax/W I ax/W
oh; : Ao, F7,p5 - Ao, ps he : A10,F7,p5,P5 F Ao oh; : Ajg,Fg,p5 - Ao, py he : A10,Fs,p5,P5 - Ao
hCut hCut
— 1 Ao, F7,p5 - Ag — :Aq0,Fg,p5 - Ag v
L
— :A10,p5,F7 VFs = Ag
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s hg : F10,A6,p7; - Ag,p; ho : F11,l6,p; F Ag, py;
oho : A(;,p7 = (Ag,p.?),Flo V Fi1 ohy : (A67p7),F10 V F1 Ag,p7

Cut
—:Ag,py F Ag,py
—

B
—:Ag,p; - As,py

ho : F6,F10, A12,p; - Ag,p;  ho : F6,F11,A12,p; - As, ps

I L
ohy : (A12,F10 VF11),p; F (As,p;),Fs ohg : ((A12,F10 VF11),p;),Fs F Asg,py; c
ut
—:(A12,F10 VF11),p; F Ag,p,
—

— :A12,p7,F10 VF11 F Ag, ps

e Case rule 1,

I 1y
oh; : (L, Ag),ps - A7, py ohg : ((L,Ag),ps),ps F A7

—:(L,As),p5 - A7
—

Cut

— J_
— L, Ag,ps FA; T F

I 1z
ohy : Ag,p; - (As,pr), L ohg : (Ag,p7), L - As,py; c

—:Ag,py F As,py
—

ut

B
—:Ag,p; - Ag,py

I 17
ohy : (L, A10),p7 - (As,p7),Fe ohy : ((L,A10),p7),F6 - Asg,p; cut
2%
—:(L,A10),p7 - As,p;
—
1
—:L1,A0,p; F As,py o
e Case rule
I
eh; : As,p; - (As,pr), Py ohg : (As,p;),Pr - As, Py c
ut
—:As5,p; F As,py
—
B
—: As,p; - Ag,p;
I
oh : (A97P7)7P5 F (A87P7)7P5 ohg : ((A91P7)»P5)7P5 F As,p; Cut
A’

- (AQ,P7),P5 [ AS,P7
—

- A97P57P7 = A871"7

I I
oh> : Ag,p; F ((A10,Pg):P7); Pg ohs : (A6, pr); Py F (A10,Pg)s Pr cut
u
— : Ag,py F (A10,Pg), Py
—

— : Ag,py F A10,P7,Pg

1

I
ohy : (A11,pg),P7 - ((A10,P9);P7); Fe ohs : ((A11,Pg),P7),F6 - (A10,P9); Pr cut
U

— 1 (A11,pg),P7 F (A10,Pg), P7
—

— :A11,P7,P9 - A10, P75 Py

I
ohy : A7,py F (A10,pg), Fe ohg : (A7,pg),Fe - A1o, Py
— :A7,pg - A1g, Py
—

Cut

N
— 1 A7,pg F Ao, Py

e Case rule T,
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he : Ag,p5,p5 F A7 T
L

I
ohy : (T,As),ps - A7, ps

ohe : ((T,A8),p5),P5 - A7
Cut

—:(T,As),p5 - A7

—

ax/W

oh; : T,Ag,p5 - A7, py

ax/W
he : T,As,p5,p5 - A7
hCut

—:T,As,ps - A7

hg : Ag,p; - As, py; T
L

oh> : Ag,p; - (As,pr), T

ohg : (Ag,p;), T = As,py
Cut

—:Qe,py F As,py
—

—:Ag,py - Ag,

Pz

hy : Fe, A10,p; - As, py T
L

ohy : (T,A10),p; F (As,pr);Fe

ehgy

: ((T, A10),pr), F6 = A, py
Cut

—:(T,A10),p; - As, py

—

—:T,A10,p; - Asg,p;

8.12 Status of T;: 0K

e Case rule —pg

hs : Ag - F5,Ag,Fg — Fio

L

h7 : T,F5,Fg, Ag - Fig, Asg
—R
ohy : (T,AG),FE, F Ag,Fg — Fio
Cut

oh3 : T,Ag I (Ag,F9 — Fio),Fs

—:T,A¢ F Ag,Fg — Fig

ax/W

N
ax/W
eh; : T,Ag,F5 - Ag,Fg — Fio */
hCut

hz : T,Ag - Ag,F5,Fg — Fio

—: T,Ag - Ag,Fg — Fio

e Case rule A

L

h7 : T,F5,A¢ = Fg, Ag h7: T,F5,A¢ - Fig,As
eh7 : (T,Ag),F5 - Ag,Fg AFqg
Cut

hs : Ag F F5,Ag,Fg AFig
eh3 : T,Ag (Ag,Fg /\Flo),F5

—:T,A¢ - Ag,Fg AF1g

N
ax/W ax/W
eh7 : T,Ag,F5 - Ag,Fg AFqo
hCut

hs : T,Ag - Ag,F5,Fg AFig

e Case rule Vg

hs : Ag F F5,Ag,Fg VFig

—:T,A¢ - Ag,Fg AFig

h7 : T,F5,Ag - Fg,F10, Ag
L VR
oh7 : (T,Aq),Fs - Ag,Fo V Fio
Cut

eh3 : T,Ag (AB,FQ \/Flo),

Fs

—:T,A¢ F Ag,Fg VFypo
—

W
S T Ao Fs I s FoVFig °
hCut

hg : T,Ag¢ = Ag,F5,F9g V Fig

—:T,A¢ FAg,Fg VFio

e Caserule Lg

hs : Ag - Fs5, L, Ag

TL

hy : T,F5,Ag - Ag
1lr

eh7 : (T,A¢),F5 - L, Ag
Cut

ehs : T,Ag (L, Ag),Fs

—:T,As L, Ag
—
ax/W

a.

x/W

hs: T,Ae¢ - L, Ag,F5

eh; : T,Ag,F5 - L, Ag
hCut

—:T,A¢ L, Ag

e Case rule Tgr
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h3 : Ag FFs5, T,Ag
TL Tr
ohs : T,Ag - (T,Asg),Fs oh7 : (T,A¢),F5 - T,Ag
— T,AG = T,Ag
—

—:T,A6 FT,As

Cut

Tr
e Case rule K

hs : O, A1 F OF5, A7, [|Fs he : unbox(dly), unbox(LJFs5) - Fg
bz : 1,00y, Arg - (A7, [[Fs), OF5 = ehg : (T,00g, Aro), OF5 - Ay, [Fs
— . T,0Cy, Arg F Ar, [JFs
—
by T.Aro, Ol F OFs, A7, [Fs Y ehe : T.0F5, Aro, Ol I A7, [Fs :Z/i’
A

—:T,Aq,00g F Az, [JFs

Cut

hs : O0T7, Ayg F Fs5, Ag, []Fg hg unboz(DF7) - Fg
L
ehz : T,007, Ay - (Ag, [[Fo), Fs ehg : (T,0I'7, A1), F5 - Ag, [[Fo

- T,E’F7,A10 F As, UFQ
—

— : unbox(Ol'7) F Fg
—: T,Aq0,007 F Ag, [JFg

Cut

ax/W

e Case rule —,

hs : As HF7; — Fg, Ag T he: T,As5 FF7,Ag9 hg: T,Fg,As5 F Ag
o3 : T,As5 - Ag,F7 — Fg ohg : (T,As5),F7 — Fg - Ag
— T, A5k Ay

—

W W
hs i T.As - Ay Fr o Fs XY eng i T.A5.Fr o Fa b Ay 2

—:T,As F Ay

Cut

hCut

hs : A19,F7 = Fg FF5,Ag T he: T,F5,A10F F7, A9 hg: T,F5,Fg,A10 F Ag
L
eh3 : T,Aq9,F7 - Fg F Ag,F;5 ohg : (T,A10,F7 = Fg),F5 F Ay
—: T,A10,F7 > Fs F Ag

—

W W
by T80 Fr o Fa b Ao Fs Y Ghe i T Aro.FaFr o Fa F A 2/
hCut

—:T,A10,F; > Fg F Ag

Cut

e Case rule Ap,

hs : As FF7 AFg,Ag T he : T,F7,Fs,As F Ag AL
eh; : T,As F Ag,F7 AFg L ohg (T,A5),F7 AFg - Ag
- T,A{, = Ag
—
s T s F Ay Fr AFs Y ehe i T.As Fa AFaF Ao :z/‘;]
u

7:T,A5|*A9

Cut

h3 : A10,F7 AFg - F5,Ag T he : T,F5,F7,Fs, Ao = Ag
L
oh3 : T,A109,F7 AFg - Ag,F5 ohg : (T,Alo,F7 /\Fg),F5 F Ag
—: T,A10,F7 ANFg F Ag
—

AL

Cut

ax/W ax/W
hs : T,A10,F7 AFs - Ag,F5 ohg : T,Aq10,F5,F7 ANFg F Ag hCut
u

—: T,A10,F7 AFg F Ag

e Case rule Vp,

hz : As - F7 V Fg, Ag T hg : T,F7, A5 = Ag hg: T,Fs, A5 = Ag
eh; : T,As F Ag,F7 VFg ohg : (T,As5),F7 VFs F Ag
—:T,A5 F Ag
—

W W
s T. 05 - g FrvFs Y eh T.As.FrvEs - Ay
hCut

—T,A5 F A

VL

Cut
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hs : A1o,F7 VFg - F5,Ag he : T,F5,F7,A10 A9 he: T,F5,Fg, Ao - Ag

TL \'27

eh3 : T,Aq9,F7 VFs - Ag,F5 ehg : (T,A10,F7 VFg),F5 F Ag c
t

—:T,A10,F7 VFg F Ag v

—

ax/W ax/W

BT, B0 Fr VFs F B0 Fs Y o i T.Di0iFa Fr VEs F Ay

hCut

—: T,A10,F7 VFgs F Ag

e Case rule 1,

hy : As - 1, A7

ohy T AsF AL L 'L ohg : (T,A5), LF Ay Le
T, As F A Gut

—
by T A F LAs NV e LT A FA, Tt
T T AL F A, hCut

hy : L, Ag FF5, Az

T 1
oz : T, L, AgF A7, F5 © ehg:(T,L,Ag),Fs Ay ¢
t
T L Ak Ay Cu
—
—L
L T,AsF A, O F

e Case rule I

h3 : A = p,, As, py -
L
oh; : T, A5 - (As,p;), Py ohg : (T,A5),p; - As,p;
—:T,As5 F Asg,p;
—

ut

ax/W
hy : T,A5 = Ag,py, Py ohg : T,As5,p; - As,py

—:T,A5 FAg,p7

hCut

h3 : Ag,p; FF5,As,p;
L
eh3 : T, Ag,p; - (As,p7),Fs ohe : (T,A9,p;),F5 - As, py
—:T,Ag,p; - Ag,p;
—

Cut

—:T,Ag,p; - Ag,pr

e Case rule T,

hs : Ag F F5, Ag h7 : F5,Ag = Ag
Tr TL
ehs : T,Ag - Ag, Fs eh; : (T,Ag),Fs5 - Ag
T, AgF A Cut
—
by T Ao - AaFs Y ehr T AgFs Ay /W
hCut

—:T,Ag F Ag
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