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Height preserving admissibility of weakening on the left

e Case(s) rule —p

e Case(s) rule Ag

eh; : Ay k- Ag,Fy — Fg

hy :Fy, Ag F F5, Ag

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

R

ehy : Ap b Ag,Fy AFg

e Case(s) rule Vg

e Case(s) rule Lp

e Case(s) rule Tg

e Case(s) rule A4

e Case(s) rule —,

hy : Ag - Fy,Fg, A3
ohy : Ag - Ag,Fy VFg

hy i Ag F Ag

_—
en; AsF LAy B

ehy : Ag - T,A3

hy : Oy - F5

A4
ohy : 0Ty, Az F Ay, [IF5

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

ohy : Ag,F3 — F4 F Agp

o Case(s) rule Ag,

e Case(s) rule v,

hy : F3,Fy4, Ag F Ag
ehy : Ag,F3 AFy F Ag

hy :F3,Ag k Ag hy :Fy, Ag F Ag

VL

ehy : Ag,F3 VFy F Ag

-«
hy : Ag,Fy  Ag,Fg

IH
hy : Ag,Fy,Fyy - Ag,Fy
—R
ohy : Ag,Fyy + Ag,Fy — Fg
ax ax

hy: Ag F Ag,Fy by : Ag - Ag,Fp

hy @ Ag,Fyy F A3z, Fy

by : Ag,Fyy b Ag,Fg

ehy : Ag,Fyy = Ag,Fq AF5

—_— ax
hy : Ag A3,F4,F5

IH
hy :AQ,FW = A3,F4,F5

Vv
ohy : Ag,Fyy F Ag,Fy VF5

—_
hy : Ag - Ag

hy : Ag,Fyy F Ag
ony : Ag,Fyy F L, Ag

TR

ehy : Ag,Fyyy T, Az

—_—
hy : Oy - Fy

A4
oh; : Ag,Fyy, Oy - Ay, [JF5

ax ax

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

hy : Ag,Fyy F Ag,Fg

hy : Ag,Fy, Fyy F Ag

ohy : Ao, Fyy,F3 — F4 = Ag

—_— ax
hy :AQ,F3,F4 (g A5

H
hy : Ag,F3,Fy,Fyy - Ag

AL
ehj : Ao, Fyy,F3 AFy - Ag

ax ax

b : Ag,F3 F Ag by 1 Ag,Fy - Ap

hqy AQ,Fs,FW [ AS

hq :AQ,F4,FW [ As

ehy : Ao, Fyy,F3 VFy F Ag

IH

L

IH

VL

72
76
79
82
86



Case(s) rule AT

Case(s) rule L,

Case(s) rule [

Case(s) rule Tp,

hy :F3,Ag, [[F3 F Ay
ohy : Ao, [[F3 - Ay

ehy : L, Ag - Ag

ehy : Ag,p3 - Ayg,p3

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

—_—— ax
hy : Ag,F3, [[F3 F Ay
hy : Ag,F3,Fyy, [[F3 - Ay
ehy : Ao, Fyy, [JF3 F Ay

ehy : L, Ao, Fyyy F Ag

ehy : Ag,Fyy,p3 F Ay,p3

[—
b1 Mg - Ag

—— 1IH
M Az Fw A
ony T, Ao, Fyy F Az L



2 Height preserving admissibility of weakening on the right

e Case(s) rule —p

_MiFpdaFFs 8y —
ehy : Ag - Ag,Fq — Fy 1828 3, F5, Fyyy .
ehy : Ag + Ag,Fy,,Fqy — Fp

o Case(s) rule Ar

ax ax
hy : Ag - Ag,Fy hy : Ag - Ag,Fg
e B L ML "R - hy : Ag F A3, Fy,F T N IH
: g 182 3, Fq4, Fyy 182 3,F5, Fyir
ohy : Ay F A3, Fy AFg .
ehy : Ag + Ag,Fyy,Fq AF5

e Case(s) rule Vg

e e—— Y
hy : Ag - Ag,Fy,Fg

hy : Ag F Fy,F5, Ag Y . -
—_— hi : Ag F Ag,Fy,Fg,F
ohy A - Az FavEy T 1: 42 g FaFs Fw
ehj : Ap H A3, Fyy,Fq V Fg
e Case(s) rule Lp
b Ag FAg
hy @ Ag 3
e v y-vrayroas ol
A 1 AL hqy F
ony Ay LAy T _MifeFlstw
oh; : Ag kL, Ag, Fyy g
e Case(s) rule Tg
AT TA; B o wiAsrTAasmw R
o Case(s) rule A4
b Olp - Fs by - OCg F Fy
A4 - A4
eh) : Oy, Ag F Ay, [IF5 ony : Ay, Ol F Ay, Fyy . [(IF5
o Case(s) rule —p,
Ay b A . A Al &
hy : A 5:F3 hy 1 Ag,Fy 5
hiAgFF3 A5 M iFa A b A . A = ™ N "y ™
ohy : Ag,F3 — Fy F Ag hy : Ag 5, F3, Fyy hy : Ag,Fy 5, Fyp oy

ehy : Ag,F3 — Fyq = Ag, Fyyr
e Case(s) rule Ap,

—_—————— ax
hy : Ag,F3,Fq F A
hy : F3,F4, Ag F Ag 1 2,F3,Fq 5

A s A hy : Ag,F3,Fq F Ag,F
ehy : Ag,F3 AFy - Apg L 1 2:73,%4 5 Fw AL
ehy : Ag,F3 AFy F Ap, Fyy
o Case(s) rule Vr
A Fag o A [N
hy ,F. hy : ,F
hy : F3,Ag - Ay hy :Fq,Ag F Aj v 1 2 :’ 5 - 1 2 : 5 -
g hy : Ao, Fs Ag, F hy : Ag,F Ag, F
ehy : Ag,F3 VFy - Ag L 1 2> F3 5. Fw 1 2,Fq 5, Fw v

ohy : Ag,F3 V Fq F Ay, Fyyr

o Case(s) rule AT

hy : F3, Ao, [[F3 F Ay . = ’ [3]’ 3A -

Tohe - Ae MFa - A hy : Ag, F F3 - Ay, F

eh; : Ao, [[F3 F Ay 3, U3 w AT
ehy : Ao, [[F3 F Ay, Fyy




e Case(s) rule 1,

e Case(s) rule T

e Case(s) rule T,

— 0 1L
ohy : L, Ag F Ag

ehy : Ag,p3 = Ay, p3

hy i Ag F Ag
ehy : T,A5 F Ag

ohy : L, Ag F Az, Fyy

1r

ehy : Ag,p3 = Ay, Fyy,p3

—_— ax
hy : Ag F Ag

hy : Ag F Ag, Fyy

ohy : T,Ap F Az, Fyy

IH

TL



3 Measure of derivations

Case(s) rule —p

hy : Fy, Ag - F5, Ag

ehy : Ao - A3, Fy — Fj TR -
Case(s) rule Ag
BiiAa b Fy Ay m A FFs Az .
ehy : Ay F Ag,Fy AFg R
Case(s) rule Vg
hy i AgFF4Fs, Az N
ehy : Ag F Ag,Fy VFg R
Case(s) rule Lp
hy 1 Ag - Ag N
en; ApF L, Ay I
Case(s) rule Tg
en; ApF T,A; B &
Case(s) rule A4
ny : 005  Fy N
ehy : OI'y, Ag - Ay, [IF5 4
Case(s) rule —,
hy : Ag - F3,A5 hy :Fyq, Aok Ag .
ehy : Ag,F3 — Fg4 - Agp
Case(s) rule Af,
By P3Py Bp kA N
ohy : Ag,F3 AFy F Ag L
Case(s) rule v,
B iF3,An kA5 M P4 Apk Az .
ehy : Ay, F3 VFy k- Ag L
Case(s) rule AT
hy : F3, Ag, [JF3 - Ay ar N

ohy : Ag, [JF3 F Ay

hy : Ag,Fy - Ag,Fy
—_—— IH
ohy : Ag,Fy F Ag,Fg

— R
eehy : Ag k- Ag,Fy — Fg

by : Ag F Ag,Fy by : Ag - Ag,Fg

IH
ohy : Ag F Ag,Fy eh : Ag F Ag,Fg
A
eeh; : Ay - Ag,Fqy ANFp R
—_———— ax
hy : Ag - Ag,Fy,F5
ehy : Ag - Ag,Fy,Fs
eeh; : Ay - A3, Fy VFp
hy : Ag = Ag
—— I
oh; : Ay  Ag
een; Ao F LA; B
- 0T
eeh; : Ap - T,A3 R
[
ny : Oy - Fy
———— IH
eny : Oy +Fy
A4
eehy : Ag, Ol - Ay, [JFs
ax
hy : Ag - Ag,Fg hy : Ag,Fy + Ag
IH
eh; : Ag - Ag,F3 ehy : Ag,Fy - Ag
eeh; : Ay, F3 — Fqy F Ap
—_—— ax
hy : Ag,F3,Fq F Ajp
—————————— IH
ehy : Ao, F3,Fy F Ag
AL
eeh; : Ay, F3 AFq F Ap
ax
hy : Ag,F3 F Ag hy : Ag,Fy F Ag
IH
ehy : Ag,F3 - Ag ehy : Ag,Fy F Agp
VL

eeh; : Ay, F3 VFy - Ap

by : Ag,Fg3, [JFg F Ay
onj : Ag,Fg, [[F3 - Ay
Ao, [[F3 F Ay

AT
eehy :



e Case(s) rule 1,

e Case(s) rule T

e Case(s) rule T,

_ 1},
ony : L, A - Ag

ehy : Ag,p3 - Ay, p3

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

eehy

eehg :

Ao F Ag

L
L. ApFng F

Ag,p3 F Agp3

ax

hy :

iAo Ag

eeh :

T,Ap F Aj



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
ehy : Ag - A3, Fy — Fy
e Case rule Agr
hg : Ay +Fg5, Ay, F| — Fy hg: Ay F Fg, Ay, Fy — Fg
A
R

eh3 : Ay - (Ap,F1 — Fg),F5 A Fg

e Case rule Vg

hg : Ay b F5,Fg, A7, F] — Fo
oh3 : Ay (Ay,F] — Fg),F5 VFg

e Caserule Lg

h3:A4FA5,F1 — Fo

1R
eh3y : Ay - L, A5,F] — Fo
e Caserule Ty
oy Ay F T,Ag Fp 5 Fy
e Case rule A4
hg : Oy + Fg

eng : L'y, A5 + (A7,F; — F3), [[Fg

e Case rule —,

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

ehy : Ay, Fg — F7 - Ay ,Fp — F3

—L

e Case rule Ay,

hy : Fg,F7, A5 - Ap,Fg — F3

ehy : Ay,Fg ANF7 - Aj,Fy — F3

A4

AL

ax/ind
N h3 : Ay, F1,F5 B A7, Fa,Fg —n
eh3 : Ay,F1 - Ay, ,Fy,F5 — Fg
—
N hy : Ag,Fy - Ag,Fg

ehy : Ap,Fy - Ag,Fy

ax/ind ax/ind
hg : Ay,F1 F Ay, Fg,Fy hg : Ay,F1 = Ag,Fg,Fg
oh3 : Ay,Fy - Ay, Fg,F5 AFg
ax/ind
N h3 : Ay, F) - A7, Fy,F5,Fg
VR
eh3 : Ay, Fq F Ay ,Fo,F5 V Fg
b3 A FiF Ag.ry /M
N h3 : Ay, Fy - Ag, Fa L
ehg : Ay, F] - L, Ag,Fy :
-
- eh3 : Ay, F; F T,Ag,Fo R
hg : Oy + Fg
- A4
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,Fp,Fg,F7 = Aq,F
— 4 552,56, 57 1:%3 AL
ehy : Ag,Fo,Fg AF7r - Aq,F3




e Case rule Vv,

ind ind
hy :Fg, Ag - Ay, Fg — F3 hy :F7, A5 - Ay, Fp — F3 v, —» Mi85.FaFeh A1y A s 2 Fr - AL Fa j(/m
eh, : Ag,Fg VF7 - Ay, Fp — F3 ehy : Ag,Fg,Fg VF7 - Ay, F3 L
e Case rule AT
ax/ind
hy : Fg, Ag, [[Fg - A1,Fp — F3 AT N hy : Ag,Fg,Fg, [[Fg - Aq,F3
ehy : Ag, [[Fg - Aj,Fy — F3 ehy : Ag,Fg, [[Fg - Aqp,F3
e Case rule 1,
1 1
ehy : L, A5 - Ay, Fy — F3 L - ehy : L, A5, Fy - Ay, F3 L

e Case rule I

oh3 :p5, Ay F p5, Ag,F] — Fo - eh3 : Ay, F1,p5 - Ag,Fo,p5
e Caserule T,
—————————————— ax/ind
hy : A5 = Ay, Fy — F3 hy : A5,Fy F Ay, Fg
TL - TL
ehy : T,A5 F Ay, ,Fy — F3 ehy : T,Ap,Fy - Ay, Fg
. .
4.2 Status of Ap: (Left Premise): Invertible
e Case rule — g
hg : F Ay FF A F1 A F ax/ind
3+ F5, 84 6, A7, F1 2 . N h3 : Ay,F5 = Ag,Fp,Fg SR
eh3 : Ay + (A7,F] AFg),F5 — Fg eh3 : Ay - Ay ,Fy,F5 — Fg .
e Case rule Ap
by i Ay - F5,Ag,F1 AFy hg: Ay F Fg, Ag,Fi AF ax/ind ax/ind
8184 FF5 A7 FI ATy b3 Ag PR AT FLAF2 by Mg A7 FLFs by : Ay F Aq, Fp,Fg
eh3 : Ay = (A7,F; AFg),F5 AFg eh3 : Ay F Ay, Fq,F5 AFg
—_
hy 1 Ag - Fy,Ag hy:Ag b F5,Ag AR N hy 1 A - Ag,Fy
ehy : Ag - Ag,Fy AFp eh; : Ap F Ag,Fy
e Case rule Vg
—_— ax/ind
h3 i Ay FF5Fe, A7, FLAFY N h3 : Ay - Ay, F1,F5,Fg
R v
on3 : Ay b (A7, F1 AF2),F5 VFg ehg : Ay - Ay Fp F5 Vg O
e Caserule Lp
———— ax/ind
by A4 F A5 P ARy . by AsF Az E )
R _f3iaT s
eh3 i Ay - L, Ag,Fy AFo ong  Ag F L, Ag. R 1



Case rule Tp

T -
eh3 : Ay - T,Ap,F] AFy R - eh3 : Ay - T,Ap,Fy
Case rule A4
hg : 00y FF o
3 4 6 m N hg : Oy + Fg a
enz : Oy, Ag F (A7, F1 AF2), [IFe ehg : Ag, Oy - Ar,Fy, [Fg
Case rule —p,
hy : A FFg,A1,Fy AF3 hy :Fy,Ag b Aq,Fy AF ax/ind ax/ind
4 A5 FFg, A1, Fp AFg hy iF7,Ag 1P AFg ., Bhg:Ag bk Ap,Fg,Fg hy i A5, F7 b A, Fy =
ehy : Ag,Fg — F7 B Aq,Fy AF3 ohy : Ag,Fg — Fp F Aq, Fo
Case rule Ap,
hy : Fg,F7, Ag - Ap,Fg AF ax/ind
4 i Fg,F7, Ag LR AR N by A5 Fg P Ay Fy
ehy : Ag,Fg AF7 = Aqp,Fp AF3 ehy : Ag,Fg AFp F Ap,Fo L
Case rule Vg,
hy : Fg, A5 F Aq,Fo AFg hy : Fy, Ag - Ay, Fg A Fa ax/ind ax/ind
4 i Fg, Ag 1,F3 AF3 hy :F7,Ap LF2 AR ., hy:iAg,FgF ALy by A5 FrE AL Fy
ehy : A5, Fg VF7 F Ay, Fa AF3 ohy : Ag,Fg V Fyr F Aq,Fo L
Case rule AT
ax/ind
By i Fg, A5, [[Fg - Ay, Fp AF3 ar N hy : Ag,Fg, [J[Fg F Aq, Fo
ehy : Ag, [[Fg = Ay, Fp AF3 ohy : Ag, [[Fg - Aq,Fo
Case rule 1,
1 B
eng: L AgF A FaAFs F = ey L AgrFApF,  F

Case rule I

eh3 :p5, Ay kp5, Ag,F] AFg - eh3 : Ay,p5 F Ag,F1,p5
Case rule T,
—————— ax/ind
by A5 F AL FR AR 5 hy : Ay - Ap,Fg /
L _ 45T A2
ehy : T,A5 b Aj,Fy AF3 ony : T,Ap F Aq,Fy T

10



4.3 Status of Ap (Right Premise): : Invertible

e Case rule — g

—_— ax/ind
hg : F5, Ay = Fg, A7,F1 AFgy . N hg : Ay, F5 = A7, Fo,Fg /
—R
eh3 : Ay (A7,F] AF),F5 — Fg eh3 : Ay - Ay, Fo,F5 — Fg
e Case rule Agr
hy : Ay b F5, A7, F] AFy hg: Ay b Fg, Ap,Fq AF ax/ind ax/ind
81847 F5 A7 F1 NPy b3 i Aq PR A7 AR . m3iAgF Ag, Fa g by : Ay F Aq, Fa, Fg
eh3 : Ay (A7,F1 AFg),F5 AFg eh3 : Ay - Ay, Fo,F5 AFg
-
BitBAp b Py Az i BgEFy Ay N by Ag - Ay, Fp
B 21:827 23,75
ohy : Ag - Ag,Fq AF5 eh; : Ag F Ag,Fg
e Case rule Vg
_— ax/ind
hg : Ay k- F5,Fg, A7,F1 AFg v 5 h3 : Ay - Ay, Fo,F5, Fg
R
eh3 : Ay F (A7,Fy AFg),F5 VFg eh3 : Ay - Ay, Fo,F5 VFg R
e Caserule Lp
— ax/ind
by iAa kA5 P ARy N b3 : Ay F Ap, Fy
R B — e I
ehg : Ay kL, Ag,F1 AFg ehg : Ay k- L, Ap,Fy R
e Case rule Tpr
R 4 —————— 'R
ehg : Ay F T,Ag,F] AFy ehg : Ay F T,Ag,Fg
e Case rule A4
[ —
hg : Oy + Fg s N hg : Oy + Fg
A4
ehg : Oy, Ag + (A7, Fy AFg), [|Fg eh3 : Ay, 0Ty + A7 Fo, [IFg
e Case rule —p,
hy i Ag FFg, A1, Fo AFy hy i Fp, Ag F Aq,Fg AF ax/ind ax/ind
4 Ap FFg, Ay, Fo AF3 hy i F7,Ap L:F2 AFs ., hg:AgF ApFg,Fg by bg FrFALFg
ehy : Ag,Fg — F7 = Ap,Fy AF3 ehy : Ag,Fg — Fy = A, Fg
e Case rule Ap,
) N N —_—  ax/ind
hy i Fg,F7, A5 - Ap,Fp ANF3 AL N hy : Ag,Fg,F7 - Ay, F3
ohy : Ag,Fg AFyp b Aq,Fy AFg ehy i Ag Fg AFp - Ap F5  C
e Case rule VvV,
hy :Fg, Ag - A1, Fy AFy hy :Fp,Ag F Aq,Fg AF ax/ind ax/ind
4 Fg, Ag 1,F2 AF3 hy :F7,Ag L2 AR . ng:AgFgF ApFg byt A5 FrF AL Fy
ehy : Ag,Fg VF7 F Ay, Fy AFg ehy : Ag,Fg V Fyp - Ap,F3 L

11



e Case rule AT

e Case rule 1,

e Case rule I

e Case rule T,

4.4 Status of Vp:

e Case rule —pg

e Case rule Ap

e Case rule Vg

e Caserule Lg

e Caserule Tp

ax/ind
hy : Fg, Ag, [J[Fg F Aq,Fy AF3 r N hy : Ag,Fg, [JFg F Aq, F3 A;
ohy : Ag, [[Fg F A1, Fy AF3 ehy : Ag, [JFg - Aq,F3
1 - 1
ehg i LAgF A FaAF3 L = eng: L,AgF Aq, Py L
eh3 :p5, Ay Fp5, Ag, F1 AFg g eh3 : Ay,p5 F Ag,Fa,p5
——— ax/ind
hy : A5 F Ay, Fy AFg - o hy : Ag - Aq,Fg
L A —
ehy : T,Ag - Ay,Fy AF3 ehy : T,A5 - Aq,F3 L
: Invertible
hg : F Ay FF A ,F{ VF ax/ind
3 1 F5, Ay 6, A7, F1 2 SR N hy : Ay, F5 - Ay, F1,Fg, Fg
—R
eh3 : Ay + (A7,Fy VF3),F5 — Fg eh3 : Ay F Ay, Fq,Fg,F5 — Fg
e s Ay - A DAL - A ax/ind ax/ind
3 : Aq FF5,A7,F] VFp h3: Ay FFg, A7, F) VFy AR N hgy : Ay - Ay, Fp,Fg,Fp hg : Ay - Ay, Fp,Fo,Fg
N
eh3 : Ay - (A7,F| VFg),F5 AFg eh3 : Ay = Ay ,Fy,Fo,F5 AFg R
hg : Ay bk Fg,Fg, A7, F1 VF A ax/ind
3 : Ayq FF5,Fg, A7, F VFy 5 B3 :Ag - A7 F1,Fa iP5 Fe
eh3 : Ay = (A7,F1 VF3),F5 VFg eh3 : Ay - A, Fp,Fo,F5 V Fg R
-
hy Ay FFyF5 A N hy : Ag - Ag,Fy,Fg
—_— R —_—
ehy : Ag - Ag,Fy VFp ehy : Ag - Ag,Fy,Fy
— ax/ind
hg : Ay F Ag,F V Fgy h3 : Ay + A5, Fp,Fg
1R - IS
ehg : Ay + L, A5,F] VFy ehg : Ay F L, Ag,Fq,Fy
TR 5

ehg : Ay T,As5,F VFy

12

ehg : Ay b T,A5,Fp,Fo



Case rule A4

ax

hg : Oy + Fg m
A4 - A4
ehg : OI'y, Ag F (A7,Fy V Fg), [[Fg oh3 : Ay, Ty + Ay, Fq,Fo, [[Fg
Case rule —,
ax/ind ax/ind
hy : A - Fg,A1,Fy VF3 hy :Fy, A - Aq,Fy VF3 -1 N hy : Ag - Aq,Fy,F3,Fg hy : Ag,F7p = Aq,Fg,Fg
ehy : A5, Fg — F7 = Ay,Fy VF3 ehy : Ay, Fg — F7 = Aqp,Fg,F3
Case rule Af,
ax/ind
hy :Fg,F7, A5 F Aj,Fy VF3 N N hy : Ag,Fg,Fyp = Ay ,Fg,F3
L
ehy : Ag,Fg AFy F Ay, Fy V Fg ehy : Ag,Fg AFy - Aq,Fq,Fg
Case rule Vv,
ax/ind ax/ind
hy : Fg, A5 = Ay,Fg VF3 hy :Fy, A5+ Ap,Fy VF3 v N hy : As,Fg = Aqp,Fg,F3 hy : Ag,F7 = Aj,Fo,F3
L v
ehy : Ag,Fg VFy F Aq,Fy VF3 oh, : Ag,Fg V Fy b Aq,Fo,Fg E
Case rule AT
ax/ind
by : Fg, As, [JFg - Ay, Fp V F3 AT 5 hy : Ag,Fg, [[Fg F Ay, Fo, F3
AT
ehy : Ag, [J[Fg - Ay, Fp VF3 ohy : Ag, [[Fg F Ay, Fo, F3
Case rule Lp,
1 o
ohy : L, Ag - Ay, Fy VFg ehy : L, A5 Ay, Fo,Fg
Case rule
eh3 : p5, Ay - p5, Ag,F] V Fy - eh3 : Ay, ps - Ag,Fp,Fa,py5
Case rule T,
hy : Ag - Ap,Fy VF ax/ind
4 A5 LR VE o o by i A5 Ay Fp.Fg
ehy : T,Ag - Ay,Fy VF3 ehy : T,Ag5 - Aqp,Fg,F3 L
Status of 1 p: : Invertible
Case rule — g
hy :F3,Ag - L ,Fq, A A A ax/ind
: F3, JFq, Ag hy : Ag,F JF
5 SR N 1:A2,F3 5:Fa L,
ohy : Ag (L, Ap),F3 — Fyg ehy : Ag - Ay ,F3 — Fy

13



Case rule Agr

hy i Ag k- L,F3,A5 hy:Agk L,Fy, Ag

R
ehy : Ag - (L, Ag5),Fg AFy

Case rule Vg

hy i Ag b L,F3,Fy, Ag

ehy : Ag k (L, Ag),F3 V Fy

Case rule L g

ny i Ag k Ag

ohj : Ap - L, Ag
Case rule Tg
ohy : Ap - T, 1, Ag
Case rule A4
hy : Oy + Fy
ehy : Oy, Ag (L, Ag), [IFy
Case rule —,
hp:Agk L,Fy, Ay by iF5 Az - LA
L

ehg : Ag,Fqy — F5 - L, Ay

Case rule Af,

ho : Fy,F5, Ag F L, Aq

A4

AL
oho : Ag,Fy AF5 F L, Ag
Case rule Vg,
hy :F4, A3k L,A] hg:F5,Ag b L, Ay
4
ehy : A3, F4 VF5 F L, Aq L
Case rule AT
ho : Fyg, Ag, [JFg F L, Aq AT
ohy i Ag, [JFg F L, Aq
Case rule 1Lp,
1L

ohy : L, Az L, A
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b : Ag - Ag,F3

ax/ind

hy : Ag F Ag,Fy

i Ag F Ap,F3 VFy

by

ohj :

oh; : Ag - T, Az

i Ag F Az

ohy : Ay - Ag,F3 AFy

i Ag F Ag,Fg,Fy

ax

Ao - Ag

hy : Og + Fy

ax/ind

VR

ehy : Ag, 0y + Ag, [[Fy

hy : Az Ap,Fy

ax/ind

hy : Ag,F5 - A

ho : Ag,Fyq,F5 - Aq

ehy : Ag,Fy — F,

ohy : Ag,Fy AF5 F Aq

ho : Ag,Fy - A

ax/ind

5 F A1

ax/ind

AL

hg : Ag,F5 - A

hg : A3,F4, []F4 Ay

ehy : Ag,Fy V Fp

ohy 1 Ag, [[Fg F A

eho : L, Az - Ay

Ay

ax/ind

ax/ind

ax/ind

—L

ax/ind

VL



4.6

Case rule I

Case rule Ty,

Status of Tp: :

Case rule — g

Case rule Agr

Case rule Vg

Case rule Lp

Case rule Tg

Case rule A4

Case rule —,

Case rule Ap,

AT, g
ohy : Ag,Fy AF5 F T,Aq
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I o A A o !
ehy :p3, Ag Fp3, L, Ay oh1 i A2,p3 b A4,p3
- ax/ind
By Ak LA N hy : Ag F Aq
—— L =
ey i T,Ag F L, Ay ohy - T,Az A, L
Invertible
hy :F3,Ag F T,Fy, A
1 :F3, A2 425 —R — trivial
ohy : Ag F (T,Ap5),F3 — Fy
hi:Ag b T,F3,A5 hy:Agk T,Fy, A
1 2 »F3, A5 by 2 4> 25 AR — trivial
ohy : Ag = (T, A5),F3 AFy
hy : Ag - T,F3,Fyq, Ay = trivial
ehy : Ag - (T,Ap),F3 VFy
byt Ag - T,A
e - R - trivial
eh; : Ag - L, T,Ag )
EE—— -
b Ag - T,Ag R — trivial
hy : Org FF
1 2 4 4 — trivial
ehy : Oy, Ag + (T, Ag), [IFy
hpiAg b TFa A1 Bpifs A b T ALy
eho : Ag,Fy — F5 = T,Aq
hy i Fy,F5, Az - T, A trivial



Case rule Vv,

ho : Fg, A3+ T,A7 hg :F5,A3F T,4A;

\/L b d trivial
ehy i Ag,Fa Vs F T, A,
Case rule AT
B2 iFq A3, 0Fa F T A1 — trivial
ohy : Ag, (IFa F T, 401
Case rule 1Lp,
I -
eng: LAk T,A; L —  trivial
Case rule
oh1 3. 82 Fp3. T, Aa — trivial
Case rule T,
PP A o e
ohy : T,Ag - T,Aq
Status of A4: : Non invertible
Case rule — g
—————— ax/ind
hy : 00y, F5, Ay - Fg, A7, [IFg Sh o hy s O0; F Fg
ohy : 0Ty, Ag F (A7, [IF3),F5 — Fg eny : 00y + F3
Case rule Agr
L ima
by OPy, Ap FF5, A7, [IF3 g : 0Dy, Ap R, A7, [IF5 N ny : O F Fg e/ n
R = - 2
ehy : OTy, A - (A7, [IF3),F5 A Fg ey : Ty F Fgy
Case rule Vg
——————— ax/ind
hg 0T, Az FF5.Fg, A7, IF3 o by : Oy F Fg
R M1
ehy : 0y, Ag = (A7, [IF3),F5 V Fg ehy : (I + Fg
Case rule L g
———— ax/ind
ny : O0p, Ag - Ag, [IF3 N . hy : O F Fg
R 41773
ehy : 0Ty, Ap - L, Ag, [IF3 ohy : 'y + F3

16



e Case rule Tp

o Case rule A4

e Case rule —,

e Case rule A

e Case rule vy,

e Case rule AT

e Case rule L,

o Case rule I

e Case rule T,

ehy : Oy, Ag = T, Ag, [JF3

ho : Ory, Org + Fg

TR

hy : 00y, Ay FF5, Ao, [|F3

ehy : (Org, 0rg), 007, Ag = (Ay, [IF1), [IF3

hy : Ory, 0Ors + Fg
eny : (Ory,dry), drg, Ay = Ag, [|Fg

A4

hy : OOy ,Fg, A7 - Ag, [|F3

- ehy : O

—r —

hy : Oy, F5, A7 = Ao, [JFg

ehy : (Ory, A7), F5 — Fg - Ag, [IF3

hy : Oy ,F5,Fg, A7 + Ag, [IF3

ony : (OI'y, A7), F5 AFg F Ay, [IF3

A

hy : 00y, Fg, A7 = Ao, [JF3

ony : (O, A7), F5 V Fg F Ao, [IF3

hy : OPg,F5, A, [JF5 - Ag, [JF3

eny : (Org, Aq), [IF5 = Ao, [IF3

hy : Oy, F5, Ag, [IF5 - Ag, [IF3
eny : (O, Ag), [IF5 - Ao, [|F3

eny : L, 00, A5 - Ag, [JF3

oh3 :pyg, Uy, Ag Fpy, Ag, [IF2

hy : Oy, Ay F Ag, [IF3

ehy : T,00;, A5 F Ag, [JF3
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L

——————— fail
ehy : Iy + Fg

5

en; : Ory, 0rg + Fg

hy : Oy +Fg
eny : Oy - Fg

hy : Org, [JF5 + F3
eny : Org, [|F5 + F3

————— ax/ind
hy : OO + F3

[ S S
ehy : Oy +F3

——————— fail
eny : Oy + Fg

—— fail
ehg : 'y + Fy

ax/ind

hy : Oy - F3

eny : Oy +Fg

fa
Or; = Fq

fail

hy : Oy +Fg

ehy : Oy +Fg

ax/ind

ny : OOy - Fy
ehy : Oy +F3

ax/ind

il

ax/ind

ax/ind



4.8 Status of —;:

e Case rule —pg

hy : Fg, Ap,Fp — F3 - Fr, Ag

—R —
ehy : Ay,Fp — F3 - Ag,Fg — Fr
e Case rule Agr
hy : Ay,Fy — F3 - Fg, A5 hy : Ay, Fy — F3 - Fy, Ag ~
ohy : Ay,Fy — F3 - Ag,Fg A Fy
e Case rule Vg
hy : Aq{,Fo — F3 F Fg,F7, A
4 1-F2 3 657 5 VR -
ohy : Aq,Fy — F3 - Ag,Fg V Fy
e Caserule Lg
hy : Ay, Fy — F3 - Ag
R —
ehy : Ay, Fy — F3 - L, Ag
e Case rule Tgr
.
eny  Aj,Fp > F3 - T,Ay &
e Case rule A4
hg : Oy + Fg
A4 g

ez : Ty, A7, F) — Fa - Ag, [IFg

e Case rule —,

hg : Ay, F] — Fg FFgq,Ag h3 :F5, A7, F] — Fg F Ag

eh3 : (A7,F] — Fg),Fq — F5 F Ag

hy : Ag - F3, A5 hy :Fy,Ag F Ag

—L
ohy : Ag,F3 — Fy - Ag
e Case rule Ap,
hy : Fy,Fs, An F1 — Fo F A
3 4,55 781 2 6 AL N
.h3:(A7,F1 ~>F2),F4/\F5FA6
e Case rule Vv,
h3 :F4, Ay, F] — Fp - Ag  hg : F5, Ay, F] — Fy F Ag .

oh3 : (A7, F1 — Fp),Fq VF5 - Ag
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(Left Premise): Invertible

ax/ind

by : Ay, Fg - Ag,Fg, Fr —n

ehy : Ay F Ap,Fo,Fg — Fy

ax/ind ax/ind
hy : Ay F Ag,Fy, Fg hy : Ay - Ag,Fo, Fp
ehy : Ay F Ag,Fo,Fg AFr
—_ ax/ind
hy : A1 - Ag,Fg,Fg,Fp o
ehy : Ay - Ag,Fy,Fg V Fp
——— ax/ind
hy i A F As,Fg
T A T Al TR
ehy : A+ L, Ag,Fy
A T A R
ehy : A + T,A5,Fy
hg : Oy + Fg
A4
ehg : Ay, Ty F Ag,Fq, [|Fg
ax/ind ax/ind
h3 : A7 - Ag,Fp,Fyg hg : Ap,F5 F Ag,Fy N
eh3 : Ay, Fq — F5 - Ag,Fp
—_— ax
. hy : Ag - Ag,F3
ohy : Ag - Ap,F3
—  ax/ind
hg : Ag,Fy,F5 - Ag,Fy N
ohy i A7, Fy AFg - Ag Py
ax/ind ax/ind
ng 1 A7, F4 b Ag,Fy h3 : A7, F5 F Ag, Fy N

eh3 : Ay, Fy VF5 F Ag,Fp



4.9

Case rule AT

ax/ind
h3 : Fy, Ag, [JF4,F] — Fo - Ag ar N hg : Ag,Fy, [[Fg F A5, Fq /
ehy : (Ag,Fq — Fq), JF4 F Ag ohy : Ag, JF4 F Og, Fq
Case rule L,
€ B — e e ———
ehg : L, Ag,Fy > FaF Ay, L 7 eng: L, AgkagF L
Case rule 1
eh3 :py, Ag,F1 — Fo Fpy, Ag - eh3 : Ag,py - Ag,Fp,py
Case rule T,
—  ax/ind
hg : Ag,F] — Fg - Ay T N hg : Ag F Ay, Fqp -
L B T L S
eh3 : T,A5,F) — Fg = Ay ehg : T, A5 F Ay, Fp L
. . .
Status of —, (Right Premise): : Invertible
Case rule — g
—_—  ax/ind
hy 1 Fg, Ay, Fp = F3 F Fr, Ag hy : Ay, F3,Fg - Ag, Fr
—R — —R
ehy : Ay ,Fy — Fg - Ag,Fg — Fr ehy : Aq,F3 + Ag,Fg — Fr
Case rule Ag
ax/ind ax/ind
hy : Aq,Fg — F3 FFg, A5 hy : Aj7,Fp = F3 FF7, Ay N N hy : A1,F3 F Ag,Fg hgy : Ay,F3 = Ag,Fr7
R
ehy : Ay,Fy — F3 - Ag,Fg A Fy ehy : Aq,F3 - Ag,Fg AFyp
Case rule Vg
— ax/ind
by i A1.Fp > F3 T F7, A5 N hy : Ay,F3 - Ap,Fg,Fr
R Vv
ehy : Ay, Fy — F3 - Ag,Fg V Fr ehy : Ay, F3 - Ag,Fg V Fy R
Case rule L g
— ax/ind
by A1 Ty o F3EAs N hy:Aq,F3 - Ag
R Pt A e R
ehy : Ay, Fyp = F3 - L, A5 ehy : Ay, F3 - L, A5 R
Case rule Tpg
TR, TR

ehy : Ay, Fyp = F3 - T,Aj5

19

ehy : Ay, F3 - T,Aj5



e Case rule A4

ax

hg : Oy + Fg ng : Oy F Fg
A4 - A4
ehg : 0Ty, A7, Fp — Fy = A, [IFg ohs : A7, Fo, Oy - Ag, [IFg
e Case rule —,
N = A X A - A ax/ind ax/ind
3487, F1 > Fy P Fy,Ag hyg:F5,A7,F1 —Fy 6 _, hg : A7,Fg = Ag, Fy h3 : Ay, Fg,F5 F Ag
L - —r

eh3 : (A7,F] — Fg),Fy — F5 F Ag eh3 : Ay ,Fo,Fqy — F5 - Ag

—_—— ax
hy : Ag FF3,A5 hy :Fy,Ag F Ap -1 N hy : Ag,Fy - Ap
ehy : Ag,F3 — F4q F Ajp ehy : Ag,Fy - Ag

e Case rule A,

— ax/ind
h3 : F4,F5, A7, F] — Fo - Ag . . h3 : Ay, Fo,Fy,F5 - Ag /
L A
eh3 : (Ay,F1 — Fg),Fqy AF5 F Ag eh3 : Ay, Fo,Fy AF5 F Ag L
e Case rule Vv,
hy i Fa.Ap,F| — Fg F Ag hg : F5, Ay, F| — Fg F Ag ax/ind ax/ind
3 :Fq, A7, Fy 2 6 h3 iF5,A7,Fy 2 6 v, N hg 1 A7, Fo,Fy - Ag by i A7 Fa,F5 F Ae
eh3 : (A7,F] — Fp),Fq VF5 F Ag eh3 : Ay, Fg,Fy VF5 - Ag L
e Case rule AT
ax/ind
b3 : F4, Ag, [IFg,F1 = Fa - Ag - _,  h3:Ag,Fp,Fy,lFg - As
oh3 : (Ag,F1 — F2), [[Fg F Agp eh3 : Ag,Fg, [[F4 F Ag
e Case rule 1,
17 N ——— 1L
eh3 : L, Ag5,F] = Fy F Ay eh3 : L, Ag,Fo - Ay

e Caserule I

oh3 :py, Ag,F] — Fo - py, Ag - eh3 : Ag,Fy,py - Ag,py
e Caserule T,
- ax/ind
h3 : Ag,Fy — Fo - Ay . N h3 : Ag,Fp F Ay
L [P ———
eh3 : T,Ap,F] = Fo F Ay eh3 : T,Ap5,Fp - Ay =

20



4.10 Status of Ap: :

Invertible

e Case rule — g

hy : Fg, Ay,Fy AF3 F Fr, Ag

—R
ehy : A1,Fy AF3 - Ag,Fg — Fr
e Case rule Agr
hy : Ay,Fy AF3 - Fg, A5 hy: Ay, Fg AF3 - Fp, Ag .
ohy : Ay, Fy AF3 - Ag,Fg AFrp
e Case rule Vg
hy : A1,Fy AF3 - Fg,Fp, Ag
VR
ohy : Aq,Fy AF3 F Ag,Fg V Fy
e Caserule Lg
hy : Ap,Fy AF3 - Ag
Lir
ehy : Ay,Fg AFg3 F L, Ag
e Case rule Tgr
TR
ehy : Ay, Fg AF3 F T,Ag g
e Case rule A4
hg : Oy + Fg
A4
ez : Ty, A7, Fy AFy F Ag, [IFg
e Case rule —,
h3 : Ag,F) AFg - Fq,Ag hg :F5, Ay, F] AFy - Ag N .
lh3:(A7,F1 /\F2),F4—>F5FA6
e Case rule Ap,
h3 : Fq,F5, A7, F] AFy F Ag
A
eh3 : (A7,F1 AFg),Fqy AF5 F Ag
hy i Fg,F4, Ao - Ag
_—_— /\L
eh; : Ag,F3 AFy - Ap
e Case rule Vv,
h3 : F4, A7, F] AFy F Ag hg :F5, A7, F] AFy F Ag .

oh3 : (A7, Fq AFg),Fq VF5 - Ag
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ax/ind

hy : Ap,Fp,F3,Fg k- Ay, Fr p

ehy : Aj,Fy,F3 - Ag,Fg — Fyp

hy : Aq,Fp,F3 F Ag,Fg

ax/ind ax/ind
hy : A1,Fp,F3 F Ag,Fp

ohy : Aq,Fo,F3 - A5, Fg AFy

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

VR

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

———————— ax/ind
hy : Ay,Fo,F3 - Ag

1R
ehy : Aq,Fy,F3 F L, Ay

TR
ehy : Aq,Fy,F3 F T, A5

hg : Oy + Fg

A4
ehg : Ay, Fp,Fo, 00y - Ag, [IFg
ax/ind ax/ind
i Ag,Fq,Fy b Ag,Fy h3 : A7,F1,F2,F5 = Ag
-L
eh3 : Ay ,F1,Fg,Fy — F5 - Ag
ax/ind
hg : A7,F1,Fy,Fy,F5 - Ag N
ohg : A7, Fy,Fo,Fq AF5 F Ag U
—_ ax
hy : Ag,F3,Fy - Ajp
ehy : Ag,F3,Fq F Ag
ax/ind ax/ind
:A7,F1,F2,F4}*A6 h3:A7,F1,F2,F5FA6
VL

ehg : Ay, F1,Fo,Fqy VF5 F Ag



e Case rule AT

ax/ind
h3 : Fy, Ag, [JF4,F1 AFg - Ag T N hg : Ag,Fq,Fo,Fy, [JFg F Ap /
ohg : (Ag,Fy AFp), [JF4 F Ag ohg : Ag,Fi,Fg, [JFg F Ag
e Case rule 1,
n n
eh3 : L, A5, F] AFg F Ay L - eh3 : L, A5 ,F1,Fp - Ay £

e Case rule I

eh3 :py, Ag,F] AFg - py, Ay g eh3 : Ag,Fy,Fo,py F Ag,py
e Case rule T,
_  ax/ind
hg : Ag,F] AFpy F Ay - N h3 : Ag,F1,Fp F Ay
L T
ehy : T,Ag.Fq AFo - Ay ehg i T,Ag. Fp.Fa kA, U
. .
4.11 Status of vV;: (Left Premise): Invertible
e Case rule —p
hy : Fg, A1,Fo VF3 F Fp, A A CA ax/ind
: Fg, s < s hy : ,Fo, F JF
4 6 1.2 3 7 5 >R N 4 1.F2,Fg 5, F7 .
ehy : Ay,Fy VF3 = Ag,Fg — Fr ehy : Aq,Fy + Ag,Fg — Fr
e Case rule Agr
ax/ind ax/ind
hy : Ay,Fp VF3 - Fg,A5 hy: Aj,Fy VF3 - F7, Ag N N hy : A1,Fy - Ag,Fg hy : A1,Fp F Ag,Frp
R
ehy : Aq,Fy VF3 F Ag,Fg AFy ehy : Aq,Fy - Ag,Fg AFp
e Case rule Vg
_ ax/ind
by A1, Fa VE3 P Fe Fr, A5 - hy : Ay,Fy - Ap,Fg,Fr
R \2
ehy : Ay,Fy VF3 - Ag,Fg V Fy ehy : Ay ,Fy - Ag,Fg V Fr R
e Caserule Lp
—— ax/ind
a1 FaVFEsE A5 . hy : A1,Fq F Ag
R —_—
ehy : Aq,Fy VF3 F L, Ag eng A Fa kL A B
e Case rule Tgr
TR N TR

ehy : Ay ,Fy VF3 - T,Aj5 ehy : Ay, Fy - T,Aj5
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e Case rule A4

ax

hg : 00y + Fg hg : 00y F Fg

A4 - A4
ehg : 'y, A7, F; VFy + Ag, [[Fg eh3 : Ay, Fp, 00y - Ag, [IFg
e Case rule —,
hg : A Fq1 VFg F F A hg : F A F1 VFy F A A A ax/ind : A A aX/ind
3: A7, F 2 4,26 h3 :F5,87,F 2 6 . N hg : A7,F] F Ag,Fy hg : A7,F1,F5 F Ag N
eh3 : (A7,Fq VFg),Fqy — F5 F Ag eh3 : Ay, F1,Fqy — F5 - Ag
e Case rule A,
. —  ax/ind
h3 : Fq,F5, A7, F| VFy F Ag A o h3 : Ap,F1,Fy4,F5 F Ag
L N
eh3 : (A7,Fy VFg),Fy AF5 - Ag eh3 : A7, F1,Fqy AF5 - Ag L
e Case rule Vv,
hg i Fq, Ap,F| VFg - Ag hg : Fg, Ag,F| VFg F A ax/ind ax/ind
3 1 Fq, A7, Fy VFy 6 h3:F5,A7,F1 VFy 6y, N hg : A7, F1,Fy F Ag by i A7,F1F5 - Ag
eh3 : (A7,F1 VFp),Fgq VF5 - Ag eh3 : Ay ,F1,Fy VF5 F Ag L
-
By iF3,Ag A5 b iRy Ap kA5 . by : Ag,F3 F Ap
L 72,787 75
ehy : Ag,F3 VFy F Ag ehy : Ay, F3 - Ag
e Case rule AT
ax/ind
b3 : F4, Ag, [IFg,F1 VFa - Ag - . h3:Ag,F1,Fy,(IFg - As
oh3 : (Ag,Fy VFg), [I[Fg = Ag eh3 : Ag,Fq, [[F4 F Ag
e Case rule 1,
17 ——— 1L
eh3 : L, Ap,F| VFy F Ay - eh3 : L, Ap5,F1 F Ay
e Case rule
I
oh3 :py, Ag,F] VFy - py, Ag - eh3 : Ag,F1,pq - Ag.py
e Caserule T,
———— ax/ind
h3 : Ag,F] VFg - Ay - 5 h3 : Ag,F1 F Ay <
L _ 1875124
eh3 : T,Ag,F] VFy F Ay eh3 : T,Ap5,F] F Ay =
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4.12 Status of vV, (Right Premise): :

e Case rule — g

hy : Fg, Ap,Fg VF3 F Fr, Ag

—R
ehy : Aq,Fy VF3 - Ag,Fg — Fr
Case rule Ag
hy : Ay,Fy VF3 - Fg, A hy: Aj,Fy VF3 - Fp, Ag
ehy : Ay,Fy VF3 - Ag,Fg A Fr
Case rule Vg
hy : A1,Fy VF3 - Fg,F7, Ag
Vv
ehy : Aq,Fy VF3 F Ag,Fg V Fy R
Case rule Lg
hy : Ap,Fy VF3 - Ag N
ehy Ay, Fa Vg F L, Ay B
Case rule Tpg
TR
ehy : Ay,Fy VF3 F T,Ag
Case rule A4
hg : Oy + Fg
A4
ez : 0Ty, A7, Fy VFy F Ag, [JFg
Case rule —,
b3 i A7, Fy VFp FFy, Ag hg iF5, A7 Fy VP Ag
L
ohg : (Ay,Fy VFy),Fy — Fg F Ag
Case rule Ar,
h3 : Fg,F5, A7, F] VFy F Ag
AL
eh3 : (A7,F1 VFg),Fqy AF5 F Ag
Case rule vy,
h3 : F4, A7, F] VFy - Ag hg :F5, Ay, F] VFy F Ag
VL

oh3 : (Ay,F VFp),Fy VF5 - Ag

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

Invertible

—

ehy : Ag,F3 VFy F Ag
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ax/ind

hy : Ay,F3,Fg F Ag,Fr —n

ehy : Ay ,F3 - Ag,Fg — Fr

ax/ind

hy : Aq,F3 - Ag,Fg hy : Aqy,F3 F Ap,Fr

ehy : Aq,F3 - Ag,Fg AFp

_—  ax/ind
h4:A1,F3FA5,F6,F7 v
ehy : Ay,F3 - Ag,Fg V Fr
— ax/ind
h AL FsbAs
eny  Aj.F3 - L, Ay I
- 0T
ony  Aj.F3 - T,A;
hg : Oy + Fg
A4

ehg : Ay, Fo, 00y - Ay, [|Fg

ax/ind

hg : A7, Fo - Ag,Fy h3 : A7,Fg,F5 F Ag

eh3 : Ay ,Fo,Fqy — F5 - Ag

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

AL
eh3 : A7, ,Fg,Fq AF5 F Ag

ax/ind

h3 : A7,Fp,Fy F Ag h3 : A7,Fp,F5 F Ag

ehg : Ay,Fg,Fq VF5 F Ag

—_— ax
hy : Ag,Fy - Ag

ony : Ag,Fy - Ag

ax/ind

ax/ind

—L

ax/ind

VL



e Case rule AT

ax/ind
hg : Fy, Ag, [JF4,F1 VFg F Ag N hg : Ag,Fg, Fy, [[F4 H Ag /
eh3 : (Ag,F1 VF2), [JFy F Ap eh3 : Ag,Fo, [[Fy F Ag
e Case rule 1,
1 T
ehg - L, A, Fi Vi A, L 7 eng: L, A FaFa, L

e Case rule I

eh3 :py, Ag,F] VFg - py, Ay g eh3 : Ag,Fo,py F Ag,py
e Case rule T,
—— ax/ind
h3 : Ag,Fy VFy - Ay - N h3 : Ag,Fp F Ay T
L _3:85 727 24
ehy : T,Ag.Fq VEs Ay ehg i T, A5 Fa kA, L
4.13 Status of AT: : Invertible
e Case rule —pg
ax/ind
h3 : F5, Ay, [JFp F Fg, Ay Sh N by : Ay Fg,F5, [IFp F Ag,Fg
R
eh3 : A, [[F2 H Ay, F5 — Fg eh3 : Ay, Fg, [[Fg = Ay, F5 — Fg
e Case rule Agr
ax/ind ax/ind
hg : Aq,[[Fg F F5,A4 hg: Aq,[[Fg - Fg, Ay AR N hg : Aq,Fg, [J[Fg - Ay, Fy hg : Aq,Fo, [[Fo F Ay, Fg N
R
ohg : Ay, [JFo F Ay, F5 A Fg eh3 : Ay, Fo, [[Fo - Ay, F5 A Fg
e Case rule Vg
ax/ind
hg : Ap, [JFg - F5,Fg, Ay v N hg : Aq,Fg, [[Fa F Ay, F5, Fg
R \2
eh3 : Ay, [[Fo F Ay, F5 V Fg eh3 : Aq,Fg, [J[Fo F Ay, F5 V Fg
e Caserule Lg
——————————— ax/ind
h3 : A, [[Fa F Ay N N h3 : A1, Fo, [[Fo F Ay /
—_—m R 4
ohg : A, [JFo F L, Ay oh3 i Aq o, [Fo - L, A, B
e Caserule Tp
___ Tx 5 TR
ohg : Aq, [[Fo F T, Ay eh3 : Ay, Fo, [[Fg = T,Ay
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e Case rule A4

ho : Og, [JF F F5

A4
ehy : (OTg, [IF1), Az = Ay, [IF5
ho : O3 F Fy
A4
ey : O3, Ag, [IF1 = Ay, [IF5
e Case rule —,
hQIAﬁ,[]Fl FF:},AS h2:F4,A6,[]F1FA5 . N
ohy : (Ag, [[F1),F3 — Fy F Ag
e Case rule Ap,
hy : F3,F4, Ag, [JF1 - Ap
AL
ohy : (Ag, [IF1),F3 AFgq = Ag
e Case rule vy,
hy : Fg, Ag, [JF1 - As ho : Fy, Ag, [JF1 - Ag .
.hz H (AG’ []F1)1F3 \/F4 = A5
e Case rule AT
hy : F3, Ag, [IFy, [JF3 F Ay
2 (A5, [JF1), [IF3 F Ay
hy : F3, Ao, [JF3 - Ay
— 2~ AT
ohy : Ag, [[F3 - Ay
e Case rule L,
1

ohy : L, Ay, [JF] F A3

e Case rule I

ehy : p3, As, [JF] Fp3, Ay

e Case rule T,

hy 1 Ay, [JFy - Ag
ohy : T, Ay, [IF] - Ag

_
ho : OCg, [JF] F F5

A4
ehy : Ag,Fy, 0T, [[F] = Ay, [IF5

ho : OCg + Fy

A4
ohy : Ag,Fp, U3, [[F] = Ay, [IF5

hg : Ag,Fp,[JF] F Ag,F3

ax/ind
hy : Ag,Fp,Fyg, JF] - Ap

ehy : Ag,Fy,[JF],F3 — F4 F Ag

ax/ind
hg : AG,Fl,Fg,F4, []Fl [ A5

AL
eho : Ag,Fp,[[F1,F3 AFy - Ag

ho : AG,FI,FS,[]FI = Ag

ax/ind
ho : Ag,F1,Fyg, [JF] F Ap

—
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ohy : Ag,Fy,[IF],F3 VFy - Ag

ax/ind
hy 1 Ag,Fy,F3, [JF1, [IF3 - Ay
ohy : Ag,Fq, [JFy, [[F3 F Ay
ax/ind
hy : Ao, Fg3,Fg, [[Fg F Ay
ohy : Ag,F3, [JF3 - Ay
1
ohg : L, Ay, Fp, [JF] = Ag
ehp : A5, F1,p3, [IF1 - Ay, p3
_  ax/ind
hg : Ay, Fp, [[F] F Ag
L

ohy : T, Ay, Fp, [JF] F Ag

ax/ind

—L

ax/ind



4.14 Status of 1;: : Invertible

e Case rule — g

hg : L,Fy, A7 FFg, A3

R — trivial
ehy : L, Ay F Ag,Fy — F5

e Case rule Agr

hg i L,Aq FFy,Ag hg: l,Aq FF5, Ag

AR — trivial
ehy : L, A - Ag,Fqy AFg
e Case rule Vg
ho : L, Ay - Fyq,F5, A
2 s Aq 4,75, 23 VR — trivial
ehy : L, A F Ag,Fy VFp
e Caserule Lg
hg 1 L, A1 F A
Bt et e 2 1R — trivial
ehy : L, Ay F L, Ag
e Caserule Tg
—_— T -
ey LA - T,Ag R — trivial
e Case rule A4
by : OTo - Fy N trivial
eny : Oy, L, A5+ Az, [JFy
e Case rule —,
hy : L, A5 FFy, Ay hy: L, F3, A5k Ay - N trivial
eh; : (L,Ap5),Fy = F3 - Ay
e Case rule Ap,
hy : L,Fy,F3, Ag - A
1 »F2, F3, A5 4 AL — trivial
ehy : (L, Ag),Fy AF3 - Ay
e Case rule Vy,
b L,Fp, A Ay by :LlF3, A5 b Ag o trivial
L
ehy : (L, Ag),Fy VF3 - Ay
e Case rule AT
hy : L,Fo, Ay, [[Fg - A
1 2, Ay, [IF2 3 ar N trivial

ony : (L, Ay), [IFg F Ag
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e Case rule 1,

- 1 s
ey - L, Ay Ag L — trivial

e Case rule [

I -
ohy :py, L, Ay F py, Ag — trivial

e Case rule T,

hy i L, Az Ay

e —— TL — trivial
eh; : T, L, A3t Ag

4.15 Status of I: : Invertible

e Case rule —pg

hg :F4,A1,p2 )—F5,A6,p2

—R — trivial
eh3 : Aj,py - (Ag,P2),F4 — F5

e Case rule Ap
hg :A1,p2 T F4, A6 P2 B3 i A1.P2 FF5Ag P2 —  trivial
R
eh3 : Aq,py - (Ag,p3),Fq AF5
e Case rule Vg
by : Ap,pp FFy,F5, Mg, P2 —  trivial
eh3 : Ay,po - (Ag,p2),Fq VF5
e Caserule Lg
hg : Aq, F Ay,
3 1:P2 4>P2 ig — trivial
ehg : Aq,py - L, Ayg,p2
e Caserule Ty
.
R o
ohs : Aq,pg F T, 44,00 — trivial
e Case rule A4
ho : O3 FF
2 3 4 A4 — trivial
ehy : ('3, Ag,py + (As5,p1), [IFa
e Case rule —,
b3 : Ag,P1 - F4, Ag,p1 b3 :F5,Ag,p1 F Aoipy =L - trivial

oh3 : (Ag,p1),Fg — F5 - Ag,py
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e Case rule Ap,

e Case rule Vv,

e Case rule AT

e Case rule L,

e Caserule I

e Caserule T,

4.16 Status of T;:

e Case rule —pg

e Case rule A

hg : F4,F5,Ag,p1 F Ao, py

A — trivial
oh3 : (Ag,p1),Fg AF5 = Ag,pg
hg :Fy, Ag,p1 F Ag.py b3 :F5,A6,p1 F Agipy ivi
- trivial
eh3 : (Ag,p1),Fq VF5 F Ag,py
h3 : Fq, As,py, [JF4 F Ag,
3 1 Fa4, A5, p1, [JFg 2P = trivial
eh3 : (As,p1), [[Fg4 - Ag,py
1z s
eh3 : L,Ay,p; F Ag,py - trivial
ehy : p3, As,p1 Fp3, Agp - Frivial
PP Y — trivial
hg : Ayg,pp F Ag,
3 4,P1 2:P1 TL — trivial

eh3 : T,Ay,p; F Ag,py

Invertible

e Case rule Vg

—  ax/ind
hg @ T,Fy, Ay FF5,A3 ho : Ap,Fy F Ag,Fp /
—R — —R
ehy : T, Ay - Ag,Fqy — F5 ehy : Ay - A3, Fy — Fy
_— ax/ind —mM8M————————
By i T Ay R4, B3 mp i T AL FF A3 . ho : A - Ag,Fy / hy : Ay F Ag,Fg
R
ohy : T,Aq - Ag,Fy AFj ohy : Ay - Ag,Fy AFg
) ———  ax/ind
By : T, A1 FFaF5, A3 N np A1 Ag FaFs
R

ehg : T,A; F Ag,Fy v Fy ehg : Aq F Ag, Fy VFp
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Case rule Lp

 ax/ima
hg : T, A1 F Ag n N hg 1 Ay F A3 ex/1n
B et e B e R Sl I
ehy : T, A + 1,Ag ehy : Ay - L, Az R
Case rule Tpg
R N R

ehy : T,A F T,A3 ehy : Ay F T, Az

Case rule A4

hy : Oy + Fy A4 N hy : Oy + Fy
eny : OPy, T, A5 - Az, [JFy oh; : Ay, 00y - Ag, [JFy
Case rule —,
—————————— ax/ind —————————— ax/ind
hy : T, A5 FFg, Ay hy: T,F3, A5 F Ay —L - hy : Ag - Ay, Fg / hy : As,F3 - Ay "/L
ehy : (T,A5),Fy = F3 = Ay ehy : Ag,Fy — F3 - Ay
Case rule Af,
- ——— ax/ind
hy : T,Fp,F3, A5 F Ay N N hy : Ag,Fp,F3 - Ay
L —_—_— A
ony i (T,A5),Fp AF3 - Ay ohy i Ag Fa AFz - A, ©
Case rule Vv,
———— ax/ind ——————  ax/ind
b1 T F2, A5 P Ag by T F3, 85 F Ag . hy : Ag,Fgy - Ay / hy : Ag,Fg b Ay /
L v
ohy : (T,Ap),Fy VF3 = Ay ehy : Ag,Fy VF3 - Ay L
Case rule AT
_  ax/ind
by @ T,Fp, Ay, [[Fg - Ag T N hy : Ay, Fo, [JFo F Ag
ohy : (T, 4Ay),[Fa = Ag ohy : Ay, [J[Fg - Ag
Case rule Lp,
T - iy
ehy : L, T, A3+ Ay - ehy : L, Az Ag

Case rule I

ehy :pg, T, Ay Fpy, Ag - ehy : Ay, pp - Ag,po
Case rule T,
—_—ax
by Ag F Ag by :Ag F Ag
R - Mif27 A3
ehy : T,Ag F Ag ohy : Ao F Ag
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5 Height preserving admissibility of contraction on the left

e Case(s) rule —p

h3 : F5, A, Ag, Ag - Fg, Ay 201, 82,82, 75 F AdrFe IH

—R - : [ s

ehg : Ay, Ag, Ay - Ay, F5 — Fg It Rl A R —R
oh3 : Ay, Ag - Ay,F5 — Fg

o Case(s) rule Ar

ax ax

b3 : Ap, Ao, Ag - Ay Fy by Ay, Ag, Ag F Ay F

b3 1 A1,83, 85 F5,8g b3 A1,82, 89 FF6, By N 3 ~ A’ — Som 2 A T S

ehz : Ay, Ag, Ag F Ay, F5 AFg R hy : A1, Az F Ag,Fp s Y I
ohg - Ay, Ag - Ay, Fg AFg

e Case(s) rule Vg

hg : A1, Ao, Ag F Ay, Fs, F
h3 : A1, Ag, Ag  F5,Fg, Ay 3 1,522,482 4,F5.%6

VR - hg : A1, Ag F Ay, Fg, F
ohg : Ay, Ao, Ag - Ay, F5 V Fg 371,22 27576 e
ohg : Ay, Ag - Ay, F5 VFg

e Case(s) rule L

hg : Ay, Ag, Ag - Ay

ot fe B2 o AL a A U
ehy Ay Mg Mgk L Ay T —h34A1YA?FJ.4A 1R
oh3 : &1, Az » Bq
o Case(s) rule Tg
T —_— T
ohy i A, Ay, AgF T, A, B 7 eng A, ApFT,.A, B

e Case(s) rule A4

ny : Ory, Ors, Org, Org - F,
ny : Ory, 0Ory, 00y, Org = Fg 1 4> 5> 55 6 3

eny : (OIy, Aq), (Ors, Org, Ag), Ors, OT'g, Ag F Ag, [IF3

A4 - hy : Ory, Ors, Org - F3

ehy : A7, Ag,0Ory, 00y, 0rg + Ag, [JF3

o Case(s) rule —p,

inv-th/ax
hy : Ay, Ag, Ag - Ag,Fg,F3
. ) H inv-th/ax
hy : A1, Ag, Ag,F3 — F4 - F3, A5 hg :Fg, A1, Ag,Ag,F3 — F4 - Ag _ hg : Ay, Ag - Ag,F3,F3 hg : A1, Ag, Ag,Fyq,Fy F Ag
L - IH-Mutual H
ehy : Ay, (Ag,F3 — Fyq), Ag,F3 — Fq = Ag hg : Ay, Ag F Ag, F3 ho : A1, Ag,Fq - Ag

oy : Ay, Ag,F3 — Fy - Ag

ax
hy : A1, A7, Ag F Ag, F ho : A, A1, Ag,Fq b A
hy i A1, A1, Ag FF3,Ag hg :Fy, A1, A, Ag - Ag o R 2 1A 1A EA 573 4 2 1A 1A 6 iA 5 u
ho : s , F ho s » F
ehy : (Ag,F3 — Fy), A1, A1 - Ap 2°71:76 5.73 2 7176074 5 op
eho : Ay, Ag,F3 — F4 F Agp

o Case(s) rule Af

N i A1.Ag) AgiFa.Fa.Fa.Fa - Ag U
by iF3.F4, A1, 86,86, F3 AFa A5 . 2 71767607878 T 4 5
L by : A1, Ag,F3,Fq F A
ohy : A1, (Ag,Fg AFy), Ag,F3 AFy - Ag 27 21-76:73:74 5 Ap
ohy i Ay, Ag,F3 AFy - Ag

ax

hy :F3,Fg, Ay, Ay, Ag - Ag b2 A1, A1 86, F3 Fa A

AL - ho : A1, Ag,F3,Fq - A

eho : (Ag,F3 AFy), A1, A1 F Ap 2 1 6,F3,F4 5 AL
ohy : Ay, Ag,F3 AFy - Ag
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e Case(s) rule vV,

inv-th/ax
ho : Ay, Ag, Ag,Fg,Fg F A hy i A1, Ag, Ag,Fg,Fy F A
hp 1 F3, Ay, Ag, Ag,F3 VF4 = Ag by :Fy, Ay, Ag, Ag,F3 VFy - Ap Vi N 2 I’AG’AGY 3»—3A 5 m 2 1’AG'AG 4»—4A 5 m
ho : 5, Fa ho : , Ag, F.
ohy : Ay, (Ag,F3 VFy), Ag,F3 VFy F Ag 2717673 h5 ——— ’_i 1.76-74 5 vy
ehp 1 A1, 26,F3 VFy 5
A1, AL A A A1, A7, A [N
By iF3. A1 A1 AgH A5 hpiFy Al AL AGEAs . f2 IA' IA’ 6’FiA 5 B2 1A’ 1A’ 6’F4A 5 m
L h s ,F, ho : s s Fq
ohy : (Ag,F3 VFy), A1, A1 F Ap 2 L6 s AS X 2FA1 674 5 vp
oho : 1,Ag,F3 VFy 5
o Case(s) rule AT
hy : Ay, Ag, Ag, Fg, [IFg, [[Fg - A
ho : Fg, A1, Ag, Ag, [JFg, [[F3 - Ay ar N 271 Ao Ao 3 []5 '_2 4
ho : Aq, ,F3, [JF
ohy : Aq, (A5, [JF3), As, [IF3 F Ay 2 N SAS[] 3)—A4 AT
ehy : A1, A5, [JF3 4
hy : A1, A7, Ag, Fg, [JF3 - A
hy : F3, A1, A1, A5, [[F3 - Ay AT . 2 IA IA 5 3{] i’A 4
ho s , Fg, []F.
ohy i (A5, [IF3), A1, A1 F Ay 2 IA SAS[] SFA‘*
ehp : A1, A, [F3 4
e Case(s) rule 1
1r N ————— 1L
ohy i (L, Ay), A1, A - Ag ohy i L, A1, Ay - Ag
iy ————— ‘L
eho : A, (L,Ay), L, Ay - Ag - ohy : L, A7, Ay F Ag
e Case(s) rule T
ohy : (Ag,p3), A1, Ay - Ay, p3 - ehy : A1, Ag,p3 F Ay, p3
ehy : A1, (A5,p3), A5,p3 F Ayg,p3 - ehy : Ay, A, p3 - Ay, p3
e Case(s) rule T,
AL AL AL A
A, A1 Ay F A3 h2i A1, A1, 84 A3
T — .
L ho i A, Ay F A
ohy i (T,04),01,40; - Ag 2T1A 4A FBA .
ehy : T, A1, Aq 3
o A1 A4 A Ag T
hg : T,A71,A4, A4 F Ag hy 1 Ay, Ay, Ay 3 L
L - hg : Ap, Ay F Ag
L

ohy i A1, (T,A4), T,A4 F Ag

ohg : T,A1, Ay F Ag
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6 Height preserving admissibility of contraction on the Right

e Case(s) rule —p

inv-th/ax

ho : A3,Fy,Fq - Aq,Ag, Ag,F5,F5
IH-Mutual

hy : Fy, Ag b F5, Ay, Ag, Ag,Fq — Fp . _ ho : Ag,Fy F Ay, Ag, Ag, F5, Fg
IH

ehy : Az - Ay, (Ag,Fg — F5), Ag,Fqg — Fp ho : Az, Fq - A1, Ag,Fy
N
ohy A3 - AL Ag Fy—Fy O
A F AL ALA o
hg : F4, Ag bk F5, A1, Ay, Ag b2 : 83.F4 L2126
R - hy : Ag,Fy - A7, Ag,F
ehy 1 Ag b (Ag,Fgq — F5), A1, Ay 2 7374 176 L
ehy : Az - Ay, Ag,Fqg — Fp
e Case(s) rule Ag
hp i Ag A1 Bg Ao FaFa M AL F A1 Ag) Ag. gy /A
hy 1 Ag FFy, Ay, Ag, Ag,Fy AF5 hp i Ag FFp, Ay, Ag, Ag,Fg AF5 Ap o 2 3A :AG’A& L4y 2 SA i’AG’AG) CARL A
ho : As S F ho : A L Ag, F
ohy : Ag - Ay, (Ag,Fy AFs5), Ag,Fy AFg 2° 73 1-76>74 2°73 L2675 AR
ehy : Ag - Aq, Ag,Fg AFg

ho : Ag F Ap,Aq, Ag, F5

Az F
hy A b Fy AL AL Ag By AghFs AL AL Ag R b2 AC"A flA'Alﬁ’AG‘F‘* oL oL -
R ho : . Ag,F, ho : L Ag,F
ehg : A3k (Ag,Fq AF5), A1, A 2° 78 E 6A4FA < 2° 78 L7675 AR
oho : 3 1,Ag,Fq4 NFg

e Case(s) rule Vg

ho i Ag F Ay, Dg. Ag,Fa,Fa,Fa,Fg A
: 3 ) ) 2 £5
By i Ag b F4F5, 81,86 Ag FA Vs . 2°73 Al’ AG' z L5
ho : - CAg,F4,F
ohy i Az F Ay (Mg, FyVFs) Mg FavEs 2837 A Ag FaFs
ohy : Ag - Ay, Ag,Fy V Fj
Az AL AL A o
hp i Az b FyF5,81,81,86 N B2 ¢ 1 FlA’ IA’ 6:Fa-F5
R ho : JF4,F
ehy : Az b (Ag,Fq VF5), Ay, Ay 2 ASFAI’AG 475 VR
ohy : Ag 1,Ag,F4 VFg
e Case(s) rule Lp
As kAL AL A,
hg : Az - A, Ay, Ay hy : Ag DAL A
L - ho : Az - Ap, A
ohy i Ag F (L, Ay), 4,8, & %LR
ohy 1 Ag » A1, Ay )
o Bg F AL, A, A, Tt/
by iAzk L A1 Mg AL . 2 3A 1A, 4A= 4
R [
ohy i Ag - Ap, (L, Ay), L, Ay 2 ASFLlA’ 4A ig
ehy : Az s A1, Ay
e Case(s) rule Tg
T -
oy Az F (T.A4). A1, A; B = ey iAgF T, Ap, A,
T -
oyt Ag F Ay, (T.Ag), T.Ag T = eng Az F T,81,404
e Case(s) rule A4
hg : Ol FFy s = ny : OC3 F Fy
A4
ehy : O3, Ay = Ay, (Ag, [IF5), Ag, [IF5 ony : Ay, 003 - Ay, Ag, [IF5
ho : Oz + Fy ho : O3 + Fy
5 . 2 3FF5

ey : O3, Ay + (Ag, [IF5), A1, A1 ohy 1 Ay, Ol - Aq, Ag, [IF5
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e Case(s) rule —,

ax ax
b3 i Ay k- Ay, Ay, Ag Fy byt Ay, Fg - A1, Ay, A
hg : Ay b F5,A1,A0, Ay hg :Fg, Ay F A1, Ao, Ay . N 3 4A FlA 2A 275 Ly B8 4A6 FlA 2A’ 2
ohg : Ay, F5 — Fg - Ay, Ao, Ag i3t A4 182 F5 "3 i 24)F6 Eh RN,
oh3 : Ay, Fg — Fg = Aq,Ag

e Case(s) rule Ap

ax
hy : Ay, F5,Fg - Aq, Ag, Ay

h3 iP5 PG, A4 A1, A2, Ay . 3 Ad s — -
hg : F5, F

ohy : Ay, F5 AFg - Ay, Do, Ay ¥ 3747576 22 AL
oh3 : Ay, F5 AFg F Ay, Ay

e Case(s) rule vV,

ax ax

hg : Ay, Fg F Ay, Ao, A hg : Ay, Fg F Ay, Ay, A

h3 : F5, Ag F Ay, Ag, Ay hg i Fg, Ay = Ay, Ag, Ag vi N 3 4A5 )_IA 2A 2y 2 4AG )_IA ZA 2 m
hqg = F hqg : F,

eh3 1 Ay, F5 VFg E Ay, Ag, Ay 3 2475 hl'Az — )_?’A :’ 6 Ehl BV
ehg : Ay, F5 V Fg 1,82

e Case(s) rule AT

h3 : Ay, Fs, [JF5 F A1, Ag, A
hg i F5, Ay, [[F5 F Ay, Ao, Ag o R 3 : Ay, F5, [IF5 182,82
h3 : Ay, F5, [JF5 F A7, A
oh3 : Ay, [JF5 - A1, Ag, Ay 3 Ay, F5, [IF5 A2
oh3 : Ay, [JF5 = A, Ag

e Case(s) rule 1,

1 —
ohg : LA F Ay, Bg, Ay X 2 ehg i L AgF A, A

e Case(s) rule I

oho : Ag,pg F Ay, (As5,p4), A5,pP4q oho : A3,pg - Ay, A5,pg

I
ehy i Az,py - (A5,pg), A1, A - ehy i Az,py - A, Ag5,py
e Case(s) rule T,

- o«
b3 Ag F AL Ag, A
by A4k A1 Ag Ay . % m
: =
oy i T, A, F Ay, Ag, Ay h3 A4 A1, 42
ehgy : T,A4 F A1, Ag

TL
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7 Identity-Expansion

—IF()'_FO TH
7IF0 F()FFO
[FoFFo
—Z[]F(]}_F() A4
—Z[]Fol_[]FQ
—IF()'_FO H —:F1FFy I
—ZFol_Fo,Fl —ZFll_FQ,Fl\/
—:FgVFi FFy,Fq v
—IFo\/Fll_FO\/Fl B
—ZFol_FQ TH —ZFll_Fl H
—IFo,Fll_FQ —IFo,Fl}_Fl /\R
72F0,F1FF0AF1
CFoAF FFoAF,
—ZF()'_FO H —ZFl}_Fl TH
—IFol_Fo,Fl —31'_"()7]:_"1|_].:'1_>
L

—ZFo,F0—>F1|_F1
—:Fg—>F FFy—F

—TFT R

o IFl -k
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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
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ho : Ag,F7 — Fg F F11,F12,A1p
VR

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

R

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

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

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

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

—:Ag bk A14,F9 — F10,F12 VF13

e Caserule Lp

hg : Ag,F7 = Fg - Ao

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

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

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

Cut

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

e Caserule Tp

Tr

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

oh; : Ag - (T,A10),F7 — Fg

—:Ag FT,Aq9
—
e T
- AG = T,Alo R
hy : Fo, Ag - F7,F10, T,A12 5
R
ohs : Ag ((T,Alg),Fg — F10),F7 ehi; : Ag,F7 (T,Alz),Fg — F10 Cut
A
—:Ag F (T,A12)7F9 — F10
—
—:Ag F T,A12,F9g — Fio
e Case rule A4
hy : Fg, 09, Ayo - Fr7, Aqo, [JF11 hg : OTg + F1p
—R A4
ohg : (DFg,Alg),FG — F7 F Aqo, []Fll cut
u

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

——— ax/W
—:Org +F
9 11 A4

— A2, 009 = Ay, [JF11
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hy : Fg, 014, Ayy F OF7,Fg, Ass, [[F12 hio : T4, OF7 F F12

R A4
ohy : (14, Aq1 F ((Aus, [[F12),Fs — Fo), OF7 ohyo : (T4, A11),0F7 - (Ass, [JF12),Fs — Fg cut
A
— :0C14, A11 F (A1s, [[F12),Fs — Fo
—
W
hyo : OF7, 0014 F Fio ax/
ax/W A4
ha : Ay, Fg, 014 F OF7, Ays, Fo, [[F12 ohyo : [JF7, A1y, Fg, 14 = Agg, Fo, [|F12 nCut
0
—:Aq1,Fg, 0014 - Ayg,Fo, [JF12 N
R
— A1, 0014 F Ass, [JF12,Fg = Fg
hy : Fg,[Jl'11, Ayg - F7,Fg, Az, [[F12 IR hio : OT11 - Fip m
R
ohy : LT'11, Ayg B ((Ars, [JF12),Fs — Fo),F7 ohyo : (M1, A1a),F7 F (Aus, [[F12),Fs — Fo cut
A
—:0C11, Ava b (Ass, [[F12),Fs — Fo
—
—_—— W
— :[dI'y1 F Fio ax/

A4

— : A1q, 0011 F Ags, [JF12,Fs — Fo

e Case rule —,

hi : Fg, A12,Fg — Fio F F7, Aq N hg : A12,F6 — F7 = Fg,A11  hg : Fi9,A12,F6 — F7 - A

R
oh; : A2, Fg = Fio - Aq11,Fg — F7 ehg : (Alz,Fg — F10)7F6 —Fr Ay
Cut
—:A12,Fg — Fio - Anp
—
inv-th/ax inv-th/ax
hy : Ai2,Fe - Ayq,F7,Fg n . hy : Ai12,F10,F6 - Aq1, Fr7
ax
oh; : Ao - Ayy,Fg,Fg — Fr hg : Ay2,Fg — F7 - Aqq,Fg hCut oh; : Ay, Fio - Ayy,Fg — Fr hg : A12,F10,F6 = F7 - Ay
u
—: A2 F Aqq,Fg — 1 A12,Fi0 F A1y

—L

— 1 Aq12,F9g = Fio - A

hy : Fg, A7 F Fg, Ajg N hg : A7 =Fg,A10 hg : Fo, A7 = Ajg

R
eh; : A7 F Ao, Fg — Fo ohg : A7, Fg — Fg - Ajg
Cut
7:A7|—A10 "
—

—_———— ax/W ———————— ax/W

y —: A7,Fg = Aqg, Fg */ —: A7,Fs,Fg - Aqg */

W Cut

—: A7 F Aqp,Fs ax —: A7, Fg - Aqg s

Cut
“ AL F AL sk
hy : Fg, A1y F Fi2 — Fi3,Fg, A7 n hig : A1 FFi2,A7,Fs — Fg  hig : F13, A11 = A7, Fg — Fg
ohy : Ay F (A7,Fg — Fg),F1a — Fi3 ohio : A11,F12 = Fi3 - A7, Fg = Fg
Cut
—: A1 F A7,F8 — Fg
—
inv-th/ax inv-th/ax
. hio : A11,Fs = A7, F12,Fg hio : A11,F13,Fs - A7, Fg
ax,
hy : Aq11,Fg = A7,Fg,F12 — Fi3 ohjo : A11,Fs,F12 — Fi3 = A7, Fg

hCut

—: Aq1,Fg = A7, Fg
—: A1 F A7, Fg — Fg

hy : Fg, A1q,F12 — Fi13 - F7,F10, Ag . bu :F7,A14 FFi2,Ag,Fg — Fio hiy :Fr,Fi3, A4 F Ag,Fg — Fip

R
ohy : Ayy4,F12 — Fi3 F (Ag,Fg — F10),F7 ohyy : (A14,F12 — F13),F7 = Ag,Fg — Fio
Cut
—:A14,F12 = F13 F Ag,F9 — Fio
—
inv-th/ax inv-th/ax
. hi1 @ A14,F7,F9 = Ag,F10,F12 hi1 @ A14,F13,F7,Fg = Ag,Fig
ax
hy : A14,F9,F12 — F13 = Ag,F10,F7 ohiy : Ay, F7,Fg,F12 — Fi3 = A, Fio hCut
0

— :A14,F9,F12 — F13 = Ag,Fig
— :Aq14,F12 = F13 = Ag,Fg — F1o

—R

e Case rule Ay,
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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

o Case rule AT
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hy : Fg, A11, [[Fo F Fr, A1g N hg : Fg, A11, [[Fo,F6 — F7 F Aqg
R
oh; : Ay, [[F F Aqg,Fg — Fr ohg : (Aq1, JFe),Fs — Fr F Aqg e
u

— A1, [JFo F Agp
—

ax/W ax/W
oh; : Ay1,Fo, [[Fo - Ayp,Fg — Fr hg : A1, Fg, [|[Fo,Fs = F7 = Aqg he
ut
— : A11,Fg, [JFo - Agg
— A1, [JFo F Ao
hy : Fg, A11 b [|F12,Fg, A7 hip : F12, A1, [[F12 - A7, Fg — Fo
ohy : Ay F (A7,Fg — Fo), [[Fi2 ohio: Ay, [|[Fi2 F A7, Fg — Fg
Cut
—: A1 F A7, Fg — Fg
—
inv-th/ax
. hig : A1, F12,Fs, [[F12 F A7, Fg
ax
ha : Ay1,Fs F Az, Fo, [[F12 ohyo: Ay, Fg, [[Fi2 F A7, Fg c
ut

—:Aq1,Fg - A7, Fg
— A1 FA7,F8 — Fg

hy : Fo, Ai3, [[F12 F F7,F10, Asg n hiy : F7,F12,Ays, [[Fi2 F Ag,Fg — Fio AT
ohy : Ayg, [[F12 - (As,Fg — F10),Fr oh;; : (Ais, [[F12),F7 = Ag,Fg — Fio cut
2%
—: Ays, [[F12 - Ag,Fg — Fio
—
ax/W ax/W
ohy : Ay3,Fia, [[F12 F Ag,F7,Fg — Fig hi1 : A1z, Fi2,Fr, [[F12 F Ag,Fg — Fio ut
u
— 1 Aq3,F12, [[F12 - Ag,Fg — Fig
—: Aug, [J[F12 - Ag,Fg — Fio
e Case rule L,
hy :Fg, L, Ao FF7,Ag Sn 1
oh, : L, Ao - Ao, Fs — Fr ohs : (L, A1g),Fs — Fr - Ag
Cut
— 1, A F A v
—
e — J_
— L, AgF Ay E
hp : Fg,Aq1 = L, Fg, A7 . 1,
ehs : Ayq F (A7, Fg — Fg), L ehio: Ay, L A7, Fg — Fg cut
—: A1 F A7, Fg — Fg v
—
W 1
hy : Ayp,Fg = L, A7, Fo ax/ ohijg: L, Ay;,Fs = Az, Fo hCL
t
—:Aq1,Fg - A7, Fg "
—: A1 A7, Fs — Fo
hp : Fg, L, A1z - F7,F10,As i
L
ehy : L, Ay (Ag,Fg — F10)7F7 ehqq : (L,Alz),F7 F Ag,Fg — Fio cut
—:1,A12F Ag,Fg — Fio "
—
—:1,A12F Ag,Fg — Fio
e Case rule [
h; : Fe,A11,pg F F7,A10,Pg
ohy : Ayy,pg b (A10,pg),Fs — Fr ohg : (Ay1,p4),F6 = F7 - A1, pg
—: A11,p9 - A1o,Pg
—
—:A11,pg F Ao, Py
hy : F7,A10 Fpyy,Fs, A12,pq; 5
R
ohy : Ajg F ((A12,p11),F7 = Fg), Py ohg : Ay, pyy F (A12,p4,),F7 — Fg c
ut

— A1 (A12,py;),F7 — Fg
—

ax/W
ho : A1o,F7 = A12,Fs,py1,P11 ohg : Ay, F7,py; F A12,Fs,pyg

— Ao, F7 - A12,F8,pqy
—: Ao F Ar2,pyq,F7 — Fg

hCut

—R
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ho : Fg, A13,pyy - F7,Fg, A12,Py, n I
ohio : (A13,p11),F7 - (A12,p11),Fs = Fo cut
A’

ohy : Aig,pqq F ((A12,p11),Fs — Fo),Fr
—:Ai3,py; F (A12,p1,),Fs — Fo
—

— :A13,py; F A12,py,Fs = Fg

e Case rule T,

hy :Fg, T,A10 F Fr,Ag N hg : A19,F6 = F7 F Ag T
R

ey : T, A1 - Ag, Fg — Fr ohs : (T,A10),Fg — Fr - Ay ©
Cut

— T, Ao F A v

—

W W

ax/ hg : T,A10,F6 = F7 F Ag ax/
hCut

oh; : T,A19F Ag,Fg — Fr
—:T,Aj0F Ag

hip : A1 F Az, Fg — Fg

ho : Fg,Aq11 = T,Fg, A7
ohy : Ay F (A, Fg — Fg), T ohio: A1, T Az, Fg — Fo CL
t
—: A1 F A7,Fg — Fg v

—

— A1 FA7,F8 — Fg
ho : Fo, T, A1z - F7,F10, As . hi1 : F7, A12 = Ag,Fg — Fio T
L
ohy : T,A2 - (Ag,Fg — Fip0),F7 ohy; : (T,A12),F7 F Ag,Fg — Fio
—:T,A12F Ag,Fg — Fio
—
ax/W ax/W
hip @ T,Aq2,F7 = Ag,Fg — Fio
hCut

ax/W

Cut

oehy : T,A15 F Ag,F7,Fg — Fig
—:T,A12 F Ag,Fg — Fio

8.2 Status of Ap: 0K

e Case rule —pg
hg : F11,Ag,F7 AFg = F12,A1p
—R

hy : Ag FF7,A10,F11 = Fi2 hy : Ag F Fg,Ayg,F11 — Fi2 A
R
ohg : Ag,F7 AFg F A19,F11 — F12
Cut

oh; : Ag (AI(),FII — F12),F7 AN Fg
—:Ag F A10,F11 — F12

—

inv-th/ax inv-th/ax
hy : Ag,F11 = Aqo,F12,F7 hi : Ag,F11 = Aqo,F12,Fs A .
R ax
oh; : Ag,Fi1 F A1g,Fi2,F7 AFg ho : Ag,F11,F7 AFg = A1o,F12
hCut
—: Ag,F11 F A1o,F12

— :Ag F A1g,F11 — F12
hiy : F7,F19,Ag F Fi3,A14,F9 AF10

hy : Ag - F7,F10, A14,F12 — Fi13
AR
ohy; : Ag,F7 - (A14,F12 — F13),F9 AF1o c
ut

hy : Ag = F7,F9, A14,F12 — F13

ohy : Ag - ((A14,F12 — F13),F9 AF10),F7
— : Ag - (A14,F12 — F13),F9 AF1o

—

inv-th/ax inv-th/ax
hy : Ag,Fi2 - Ayg,F13,F7,Fg hy : Ag,Fi12 = A14,F10,F13,F7 A .
R ax
ohy : Ag,Fia F Ay4,F13,F7,Fg AFio hyy @ Ag,Fi12,F7 F Ay4,F13,F9 AFig
hCut
— : Ag,F12 F A14,F13,F9g AF1o
—R

— 1 Ag = Aq4,F12 — F13,F9 AF1o

e Case rule Agr
hg : Ag,F7 AFg = Fi12,Aq0
AR

hy : Ag = F7,A10,F11 AF12  hi: Ag - Fs, A10,F11 AF12 A hg : Ag,F7 AFs = F11,A10
R
oh; : Ag = (A1o,F11 AF12),F7 AFg ehg : Ag,F7 AFg = Aqo,F11 AF12
Cut
—:Ag F Ay19,F11 AFia
—
inv-th/ax inv-th/ax
. —: Ag,F7,Fs = Ao, F11 —: Ag,F7,Fs = Aqg, Fi2 A
ax R
—:Ag,Fr = A1g,Fs,F11 AFi2 —:Ag,F7,Fs = Aq1o,F11 AF12
ax/W sCut
—:Ag,F7 = A10,F11 AF12
sCut

—:Ag F Aqo,F7,F11 AF12

—:Ag F A1o,F11 AF12

41



hp : Ag - F7,Fg, A14,F12 AF13 ha : Ag b F7,F10, A14,F12 AF13 A hi1 : F7, Ag = Fi12, A14,Fg A Fy
R
ohs : Ag ((A14,F12 /\F13)7F9 A Flo),F7 ehj; : Ag,Fr (A
—: Ag F (A14,F12 AF13),F9 AF1o
—

inv-th/ax inv-th/ax inv-
hy : Ag b Ayy,F12,F7,F9 hy : Ag - Ayy4,F10,F12,F7 N . hy : Ag - Ayy,F13,F7,F9

R ax
ohy : Ag - Ay, F12,F7,Fg AF1g hi1 @ Ag,F7 = A14,F12,F9 AF1g ohy : Ag - Ay

—:Ag - A14,F12,F9 AF10

—:Ag b A14,F12 AF13,F9 AF1g

hy : Ag = F7,F11,A19 ha: Ag - F7,Fi2, Ao An Do :F7,Ag = F11,A10 hg :F7,Ag - F12,Aq9
R
ohy : Ag F (Ayg,F11 AF12),F7 ohg : Ag,F7 - Aq1g,F11 AF12

— 1 Ag F Aqo,F11 AF12
—
ax/W ax/W
. hg : Ag,F7 = Aqo,F11 4 - hg : Ag,F7 F A1, F12
ax, ax,

hy : Ag = Aqg,F11,F7 ohg : Ag,F7 = Aqo, F11 hCut hy : Ag = Aqg,Fi2,F7 ohg : Ag,F7 = Aqp,Fi2 hCut
0 u

— 1 Ag F Ao, F11 —: Ag F Ao, Fi2

—:Ag F Ajg,F11 AF12

Cut

e Case rule Vg

hy : Ag¢ - F7,A10,F11 VF12  hy : Ag - Fg, A1o,F11 VFi2 A hg : Ag,F7 AFg - F11,F12,A10
R
eh; : Ag F (AIOaFll VF12),F7 N Fg ohg : Ag,F7 ANFg - A10,F11 VF12

—:Ag - A1g,F11 VF12
—
inv-th/ax inv-th/ax
hy : Ag = Aq0,F11,F12,F7 hy : Ag - Aq0,F11,F12,Fs
R
oh; : Ag - Ajo,F11,F12,F7 AFg hg : Ag,F7 AFs = Ajo,F11,F12
—:Ag F A1o,F11,F12

—:Ag F A1o,F11 VFi12

Cut

ax/W
hCut

hy : Ag - F7,Fg, A14,F12 VF13 hp: Ag - F7,F19,A14,F12 VFi3 N hi1 : F7, Ag F F12,F13, A14,F9 AF1p
R
ohy : Ag - ((A14,F12 V F13),F9 AF10),F7 ohy; : Ag,F7 - (A14,F12 V F13),F9 AF10

—: Ag - (A14,F12 VF13),F9 AF10
—
inv-th/ax inv-th/ax
hy : Ag = Ay4,F12,F13,F7,F9 hy : Ag = Ay4,F10,F12,F13,F7
R
ohy : Ag = Ayy,F12,F13,F7,F9 AF1o hyy @ Ag,F7 = Ay4,F12,F13,F9 AF1o
—: Ag F Ayy,F12,F13,F9g AFio

—:Ag F Ay4,F9g AF10,F12 VF13

Cut

ax/W
hCut

R

e Caserule Lp

hy : Ag FF7, L, A1p h;:AgFFg, L, Ao A hg : Ag,F7 AFg F Aqo
oh; : Ag - (L, A19),F7 AFg ehg : Ag,F7 AFg - L, Aqp
—:Ag kL, Ao
—
ohy Ao L Ao FrnFs M b Ag Fr AR E LA Y
—:Ag L, Aqp

1lr
Cut

hCut

hy : Ag HF7,Fg, L, Ay2 hy:AgF Fr,Fi0,L1l,A12 AR hi1 : F7,Ag F Aq3,Fg AFqip
ehs : Ag ((l,Alg),Fg /\F10)7F7 "~ ehjpq : Ag,F7 (l,Alz),Fg A Fio
—:Agk (L,A12),Fg AFqo
—
ohy  As b L Ara.Fr P AFr Y byt AsiFr b L AraiFo AF XY
“AsF L, A2, Fy AFio heut

Cut

e Case rule Tg

hy : Ag FF7, T,A19 hy:AgFFg, T,A10 A T
ehy : Ag F (T, Ag),Fr AFg ® eho i Mg, FrAFsF T,A50
—:Ag b T,Aq0
—

— Ak T,Aq

Cut

Tr
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hy : Ag - F7,Fg, T,A12 hz: Ag bk F7,Fi0, T,A12 N
R
ehs : Ag ((T,A12)7Fg /\F10)7F7 ehi; : Ag,Fr k- (T7A12)7F9 A Fi0

—:Ag + (T,Aq12),Fg AFqo o
—
—:Agk T,A12,F9 AFqp Tn
e Case rule A4
hy : 09, Ao F Fe, Ao, [JF11 hy : OTg, Ay - Fr, Ago, [|F11 AR hg : Ol F F1 A4d
oh; : (g, A1s F (Aqo, [JF11),F6 A F7 ehg : (O, A12),Fs AF7 - Ao, [JF11 Cut
— :0lg, A12 F Aqo, [JF11
—
m ax/W
—: Ay, 009 F Ay, [JF11 A
hy : OTy4, Ayy F OF7,Fg, Ay, [[F12 h : O14, Ayg F OF7,Fg, Ass, [[Fi2 Bio : Ola, OF7 F Fio
ohy : OI'y4, Ay F ((A1s, [JF12),Fs A Fg), OF7 R ohio : (04, A1), 0F7 F (A3, [[F12),Fs AF
— 04, Arr F (Ags, [JF12),Fs AFg
—
hio s OF,, 00 F Fra 27" bio O

ax/W A4 ax/W
ho : Ayy, 0014 F OF7, Ayg, Fg, [[F12 ohyo : OF7, Ayy, M4 F Aug, Fs, [JF12 Cut hy : Ayy, 0014 F OF7, Ayg, Fo, [[F12 ohyo : [F7, Ay
u
— A1, 0014 - Ays, Fs, [[Fi2 — A1, 0014 F Ays, Fy, [[Fi2

— A1, 0014 F Ags, [JF12,Fs AFo

hy : 0T11, A1g - F7,Fs, Ais, [[Fiz he : 11, Arg B F7,Fg, Aus, [[F12 hio : OOy - Fio

R
ohy : ('3, Ay F ((Aus, [JF12),Fs A Fg),Fr ohio : (HT11,A14),F7 F (Aus, [[F12),Fs A Fg cut
U

—: 011, Ag B (Ass, [JF12),Fs AFg
—
- = aX/W
—:dry FF
11 F Fi2 m

— A1, 0011 F Ays, [JFi2,Fg AFo

e Case rule —,

hy : A12,F9 — Fio FFe, A11 hy : Ay, Fg — Fio FF7, Ay A hg : A12,Fg AF7 = Fg,A11  hg:Fig,A12,F6 AF7 F Aqy
R

eh; : Aq12,Fg — F10 - A11,F6 AF7 ehg : (Alz,Fg — Flo),Fg ANFr = Aqq
Cut
—:Aq2,Fg = Fio b A
—
inv-th/ax inv-th/
. — 1 A12,Fg,F7 = A1, Fg — 1 A12,F10,F6, F7 F A1y NS
ax
— 1 A12,F6,Fg — Fio - A11,F7 —:Aq12,Fg,F7,Fg = Fio F Aqg
ax/W sCut
—:Aj12,F9g — F10 - A11,Fg —:A12,Fg,F9g — Fio = A1y Cut
sCu
— A1, Fg = FioF A
hy : Ayy - Fia — Fi3,Fg, A7 hp: Ay - Fi2 — Fi3,Fg, Ar A hio : A11 - Fi12,A7,Fs AFg hio:Fi3,A11 - A7,Fg AFo
R
ohy : Ay - (A7,Fg AFg),F12 — F13 ehjo : A11,F12 — Fi3 = A7, Fg AFy
Cut
A" Aq FsAFs
—
inv-th/ax inv-th/ax
—:Aq1,F12 - A7,F13,Fs —:Aq1,F12 = A7,F13,F9 A o
R ax
—:Aq1,F12 = A7,F13,Fs AFg — 1 Aq1,F12,F13 = A7,Fg A Fo
ax/W sCut
— A1 F Ay, Fi2,Fg AFg —:A11,F12 - A7,Fg A Fg
sCut

—: A1 F A7,Fg AFg

hy : A1g,F12 = F13 = F7,F9, Ag ha: Ayyg,F12 — F13 = F7,F10, Ag A hiy : F7, Ay1g - F12, Ag,Fg A
R

ohy : Ayyg,F12 — Fi3 - (As,Fo AF10),F7 ohy; : (A4, Fi2
— :A14,F12 > F13 = Ag,Fg AF1p
—
inv-th/ax inv-th/ax
. hi1 @ A14,F7 = Ag,F12,Fg hi1 : A14,F13,F7 = Ag,Fg
ax
hy : A14,F12 — F13 b Ag,F7,Fg ohi; : Aq1g,F7,F12 — Fi3 = Ag,Fg hCut hy : Aq4,F12 = F13 = Ag,Fio
U

—:A14,F12 = F13 - Ag, Fg

—:A14,F12 > F13 = Ag,Fg AF1p
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e Case rule Ap,

hy : A12,F9 AF10 FFs,A11 hy: Ayp,Fg AFio FFr, Ay A hs : Fg,F10,A12,F6 AF7 - Aqg A
R L
oh; : Ay2,Fg AFio F Aq11,F6 AF7 ehg : (A12,F9 AN F10)7F6 ANFr F Aqq c
ut
—:Aq12,Fg AF19 - App
—
inv-th/ax inv-th/ax
hy : Ag2,F10,F9 F Ay, Fg hy : Agz,F10,F9 F A1, Fr A .
R ax
eh; : Ay,F10,Fg F Aq11,Fg AFr hg : Ay2,F10,F9,Fs AF7 F A1y
hCut
—: Ay2,F10,Fg = Ay A
L
— :Aq12,Fg AF10 F Aqq
hi : A7 FFs, Ao hi: Az FFg,Aqg A he : Fg,Fo, A7 = Ay A
R L
oh1 : A7 F Arg, Fs A Fg ohg : A7, Fs AFg F Arg
Cut
— A7 F Ao
—
P U— ax/w T ax/w
- —:A7,Fg = Aqg,Fg —:A7,Fg,Fg F Aqg Cut
ax, sCu
—: A7 F Aqp,Fsg —: A7, Fg - Aqp Cut
sCu
- A7 = AIO
hy : A1y FFia AF13,Fs, A7 ha: Ajgy - Fia AF13,Fg, Ar A hio : F12,F13,A11 = A7,Fs AFg A
R L
ohy : Ay - (A7,Fg AFg),F12 AFi13 ehig : Ay11,F12 AF13 = A7, Fg AFg
Cut
—: A1 F A7,Fg AFg
—
inv-th/ax inv-t
. hio : A11,F12,F13 - A7, Fs - hio : A11,F12,F13 = A7, Fg
ax ax,
hy : A1 F A7,Fs,F12 AFi3 ohig : Aq11,F12 AFi13 - A7, Fs hCut hy : A1y b A7, Fg,F12 AFi3 ohio : A11,F12 AF13 = A7, Fg hCut
A U
—: A1 F A7, Fg —: A1 F A7, Fg A
R
—: A1 F A7,Fg AFg
hy : Aya,F12 AF13 - F7,Fg, Ag ho: A14,F12 AF13 FF7,F10, Ag hi1 : F7,F12,F13, A14 F Ag,Fg AF1p A
L
ohy : Ayg,Fi2 AF13 - (Ag,F9 AF10),F7 ohy; : (A14,F12 AF13),F7 F Ag,Fg AF10
Cut
— 1 A14,F12 AF13 = Ag,Fg AF1o
—
inv-th/ax inv-th/ax
hp : Aq4,F12,F13 - Ag,F7,Fg hp : A14,F12,F13 = Ag,F10,F7 A T
R ax
ohs : Ayy,Fi2,Fi13 = Ag,F7,Fg AFig hi1 : A14,F12,F13,F7 = Ag,Fg AF1o
hCut
— 1 A14,F12,F13 - Ag,Fg AFig
L
— : A14,F12 AF13 F Ag,Fg AFqo
e Case rule V,
hy : A12,F9 VF10 FFg,A11 hi: Aq2,Fg VFi0 bk F7, Aqy hg : Fg, A12,Fg AF7 = A1; hg :Fi0,A12,F6 AF7 F Agg
L
oh; : Aq12,Fg VF1o F Aq11,F6 AF7 ehg : (Alz,Fg \% F10)7F6 ANF7 E Ay
Cut
— :A12,Fg VFio F Aqs
—
inv-th/ax inv-th/ax
. — :Aq2,Fg,F7,Fg - Aqq — : A12,F10,F6, F7 F Aqy
ax, L
—:A12,Fg,F9 VFi0 F A1, Fr — 1 A12,Fg,F7,Fg VFi0 = A1y
ax/W sCut
—:A12,F9 VFi9 = Aq1,Fg — 1 A12,Fg,Fg VFi0 - Aqg ut
sCu
—:A12,Fg VFio - Aqy
hy : A1y FF12 VF13,Fs, A7 hay: Ajg - F12 VFi3,Fg, A7 A hio : F12,A11 - A7,Fs AFg hio : F13,A11 = A7, Fg AFo v
R L
ohy : Ay - (A7,Fs AFg),Fi12 V Fi3 ohio : A11,F12 VFi3 = A7, Fg AFg
Cut
—: A1 F A7,Fg AFg
—
inv-th/ax inv-th/ax
—:Aq1 - A7, F12,F13,Fs —: A1 = A7,F12,F13,F9 A .
R ax
—: A1 F A7,Fi12,F13,Fg AFg —:Aq1,Fi13 F A7, F12,Fg AFo
sCut ax/W
—: A1 F Ay, Fi2,Fg AFg —:Aq1,F12 - A7, Fg A Fg cut
sCu

— Ay A7,Fg AFg
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hp : A14,F12 VF13 = F7,Fg, Ag  ha : Ayy,F12 VFi13 - F7,F10, Ag A hi1 : F7,F12,A14 - Ag,Fg AF

R

ohs : Aq14,F13 VFi3 (Ag,Fg N Flo),F7 ehqq : (A14,F12 \
— : A14,F12 VF13 - Ag,Fg AF10
—
inv-th/ax inv-th/ax
- hiy @ A1g,F12,F7 = Ag,Fg hiy @ A1g,F13,F7 = Ag,Fg
ax L
hy : A1g,F12 VFi3 = Ag,Fr7,Fg ohj; : Ayy,F7,F12 VFi3 - Ag, Fg hCut hy : A14,F12 VF13 = Ag,Fi0,F
u

—:A14,F12 VF13 - Ag, Fg

— :Ay4,F12 VFi3 = Ag,Fg AFyp

e Case rule AT

hy : Ay, [JFo FFe, A0 hi: A, [[Fo FFr7, Ao N hg : Fg, A11, [|Fo,F6 AF7 F A1g

R
oh; : Aqy, [[Fg - Ao, Fe AFr ohs : (A1, [[F9),F6 AF7 - Aig cut
u
— A, [[Fo F Ago
—
ax/W ax/W
ohy : Ay, Fy, [[Fo - Ay, Fg AF7 hs : Ay, Fg, [[Fo,Fe AF7 - Aqg hCut
2%
— A1, Fg, [[Fo = Axg
— A1, [JFo F Ao
hy : Ayg b [[F12,Fs, A7 ha : Ayg b [[F12,Fo, A7 hig : F12, A11, [[F12 - A7,Fs AFo
R
ohy : Aqg - (A7,Fg AFg), [[F12 ohio : Arg, [JF12 F A7,Fs A Fg cut
—: A1 F A7, Fg AFg v
—
inv-th/ax inv-th/ax
hip : A11,F12, [[Fi2 = Az, Fg hig : Aq1,Fi2, [[F12 F A7, Fg
ax/W T ax/W
hy : Ayg B Az, Fg, [[Fi2 ohig : Ay, [[Fi2 - A7, Fg hCut ha : Aqn F Az, Fo, [[Fi2 ohio : Arg, [[Fi2 - A7, Fg hCut
— A1 F A7, Fy v — A1 F AqFo "
—: A1 F A7,Fg AFg
hy : Ays, [|[F12 - F7,Fg, Ag  ha : Ay, [[F12 - F7,F10, Ag A hi1 : F7,F12, Az, [[F12 - Ag,Fg AFig
R
ohy : Ayg, [[F12 - (As,Fo AF10),F7 ohy; : (Ags, [JF12),F7 - Ag,Fg AF1o cut
u
— : Ays, [JF12 F Ag,Fg AF10
—
ax/W ax/W
ohy : Ay3,Fio, [[F12 - Ag,F7,Fg AF1o hiy : Ayz,Fi2,F7, [[F12 - Ag,Fg AF1o hCut
u
— 1 A13,F12, [[F12 - Ag,Fg AF10
—: Ays, [JF12 F Ag,Fg AFip
e Case rule L,
hi: L, Ao FFs,A9 hy: L, Aok Fr,Ag B
eh: : L, Ao - Ao, Fg A Fr B eng:(L,A10),Fe AFrF Ag  ©
Cut
Z 1, A F A v
—
e J_
- J_, AlO - A() L
ho : Ay L Fg, A7 ho: Ay B L, Fg, Ay n
ohy : Aqy F (A7, Fs AFy), L B ehio: A1, LF A7 FgAFg
Cut
7:A11 }*A77F8/\F9 "
—
W 1 W
b AL E LA Fs Y e AL A Fs P i AnE LA SV e L AL - ArFy
hCut hCut
— A1k Aq, Fs v — Ay - Aq,Fy "
— AL F As,Fg AFg "
hy : L,Ay9 FF7,Fg,Ag ha: L,Aj2FF7,Fig,Asg n
R L
ohy : L, Ay F (Ag,Fg AF10),F7 ohy; : (L, A12),F7 F Ag,Fg AF1o cut
—:1,A12 F Ag,Fg AFpg v
—
1r

—:1,A12 F Ag,Fg AFip

e Case rule [
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hi : A11,pg F Fe, A10,P9  h1: A11,pg F F7, A10,Pg

oh; : Ay1,pg - (A10,Pg),Fe AF7
— 1 A11,p9 F Ao, Py
—

— 1 A11,P9 - Ato, Py

ehg : (A11,pg),Fe AF7 - Aiqg, pg
ut

hy : Ajo Fpyy,F7, A12,py; h2 : Ajo Fpyq,Fs, A1, Py,

ehy : Ay ((A127P11)7F7 A FS);PH
—: Ao F (A127p11),F7 AN Fg
—

ohg : Ay, pyy F (Di12,p1,),F7 AFg c
ut

ax/W
ohg : A1g,py; F Ai12,Fs,pyy he
ut

hy : Ao F Ay2,F8,pq11,P11

W
ax/ ohg : Ay, pyy F A12,F7,pqy c
ut
—: Ao F Ay2,Fg,pqq

hy : Ao F Ay2,F7,p11,P11
— Ao - A12,F7,pq,

—: Ao Ay2,py1,F7 AFg

hy : A13,pyy FF7,Fs, A12,py  ha2 : A13,pyy FF7,Fg, A12,py,

ohy : Ay, pyy F ((A12,py,),Fs AF9),Fr
—:Auz,py; F (A12,p11),Fs AFo
—

—:A13,p;; F A12,py;,Fs AFg

ohio : (A13,py),F7 F (A12,p,,),Fs AFo cut
0

e Case rule T,

hi: T,A10FFs,A9 hy:T,A10FFr,Ag AR hg : A10,F6 AF7 F Ag T,
oeh; : T,A19 F Ag,Fg AFr ohg : (T,Alo),Fg/\F7|—A9
T T Ao Ay Cut
—
i T AF Ao Fo AFr 2 BT, A Fo ARl F Ay 2V
- TA,Alo = Ag hCut
hy : Ay - T,Fs, A7 hp: Ay F T,Fg, Ay hio : A11 - Ay, Fg AFg
ohy : Ay - (A7,Fs AFg), T ehio: A1y, T F A7, Fs AFy ci
u

—: Ay F A7,Fs AFg
—

— A1 F As,Fg AFg

ax/W

hip : F7, A1z - Ag,Fg AF1g
TL

ho : T,A12 - F7,Fg,Ag ha: T,A12 FF7,Fi10,As
ohy : T,Aq2 F (Ag,Fg AF19),F7 ohi1 : (T,Aq2),F7 - Ag,Fg AFqp
—: T,A15 - Ag,Fg AFip
-
ax/i hi1: T,A12,F7 F Ag,Fg AFig ax/i

Cut

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

—: T,A12 F Ag,Fg AFip

8.3 Status of Vz: 0K

e Case rule —pg

hg : F11,A6,F7 VFg F F12, Aqg
—R

hi : Ag F F7,Fs, A10,F11 — Fi2
oh; : Ag (A10,F11 — Flz),F7 V Fg ohg : Ag,F7 VFs - Ayp,F11 — Fio
—:Ag F A19,F11 — F12 Cut
—
hy : Ag,F11 = Aig,F12,F7,Fs inv-th/ax
by : Ag,Fi1 - Arg,Fia,F7 VFs ho : Ag,F11,F7 V Fs - Agg, F1a zzﬁ

—: Ag,F11 = A1, F12
—:Ag F Ayo,F11 — Fi2

—R
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hy : Ag = F7,F9,F10,A14,F12 — F13

hi1 @ F7,F12, Ag - Fi3, A14,F9 VF1o

R
ohy : Ag b ((A14,F12 — F13),Fg V F19),F7 oh;; : Ag,Fr F (A14,F12 — F13),F9 VFip c
ut
—:AgF (A14,F12 — F13),F9 VF1o
—
inv-th/ax
hy : Ag,Fi2 = Aq4,F10,F13,F7,F9 T
ax
ohy : Ag,Fi2 - A1y4,F13,F7,F9 VFio hip : Ag,F12,F7 = A14,F13,F9 VFio hCut
0

— : Ag,F12 = A14,F13,F9 VFig

—: AgF A14,F120 —

e Case rule Agr

—R
Fi3,F9 VFio

hi : Ag - F7,Fs, A1o,F11 AF12 hg : Ag,F7 VFg - F11,A10 hg:Ag,F7 VFg - F12,A19
R
oh; : Ag - (A10’F11 /\Flz),F7 V Fg ehg : Ag,F7 VFg F A10,F11 AF12
Cut
—:Ag F Aqo,F11 AF12
—
inv-th/ax inv-th/ax
hy : Ag = Aqo,F11,F7,Fs v . hy : Ag = Aqo,F12,F7,Fg v
R ax R
oh; : Ag - Aqo,F11,F7 VFs hg : Ag,F7 VFs = Aqg,F11 hCut oh; : Ag - Aqo,F12,F7 VFs hg : Ag,F7 VFs = Aqg,F12
A
—:Ag A1, F11 —:Ag A1, Fi2

hy : Ag - F7,F9,F10,A14,F12 AF13

—:Ag - A1o,F11 AF12

hiy @ F7, Ag = Fi12,A14,F9 VFig

R

hiy : F7, Ag = Fi13,A14,F9 VFip

ohy : Ag - ((A14,F12 AF13),F9 VF10),F7

ohy; : Ag,F7 - (Ay14,F12 AF13),F9 V Fio

—: Ag F (A14,F12 AF13),Fo V Fio

Cut

—

hiy @ Ag,F7 = A14,F10,F12,F9

inv-th/ax
hiy : Ag,F7 - A14,F10,F13,Fg

ax/W
hy : Ag = Ay4,F10,F7,F9,F12 AF13

ohy; : Ag,F7 - Ay4,F10,F9,F12 AF13

—:Ag F Ay4,F10,F9,F12 AF13

hCut

—:Ag F A14,F12 AF13,F9 VFip

e Case rule Vg

hi : Ag - F7,Fs, A19,F11 V F12

R

hg : Ag,F7 VFg k- F11,F12,A10

VR
oh; : Ag (A107F11 VF12),F7 V Fg ehg : Ag,F7 VFg F Ayg,F11 VFia
Cut
—:Ag F A10,F11 VFi12
—
inv-th/ax
hy : Ag - Ao, F11,F12,F7,Fs .
R ax
oh; : Ag - Ajo,F11,F12,F7 VFg hg : Ag,F7 VFg = Aig,F11,F12 hCut
u
—:Ag F Ajo,F11,F12
R
—:Ag F Ay19,F11 VFi12
hy : Ag = F7,F9,F10,A14,F12 V F13 hiy : F7, Ag = Fi12,F13, A14,F9 VF1o

ohy : Ag F ((A14,F12 V F13),F9 V F10),F7

ohy; 1 Ag,F7 - (A14,F12 VF13),Fg VFig

Cut
—:Ag F (A14,F12 VFi13),F9 VFio
—
inv-th/ax
hy : Ag = A14,F10,F12,F13,F7,F9 T
ax
ohy : Ag - Ayy4,Fi2,F13,F7,Fg VFig hi1 : Ag,F7 = Aq4,F12,F13,F9 VFig hCut
u

— 1 Ag = Aq4,F12,F13,F9 VFig

— : Ag - Ay14,F12 VFy

hy : Ag - F7,F11,F12, A1g

R
3,F9 VFi0

hg : F7, Ag F F11,F12, A1g

ohy : Ag - (Aio,F11 V Fi2),F7

—:AgF Ajo,F11 VFi2
—

ax/W
hy : Ag = Ao, F11,F12,F7 ohy : Ag,F7 -

R
ehg : Ag,F7 - Aqo,F11 V F12
Cut
ax/W
hg : Ag,F7 = Ao, F11,F12
A10,F11,F12
hCut

—:Ag F Aqo,F11,F12
—:Ag F Aqo,F11 VFi2

R

Case rule Lp
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ax/W

hCut



hg : Ag,F7 VFg - Ajg

hi : Ag - F7,Fs, L, Aqg
ohg : Ag,F7 VFgs F L, Aqg

eh; : Ag - (L, Aq9),F7r VFg
— AG [ J_,Al()
—
ax/W hg : Ag,F7 VFgs F L, Aqg

R
Cut

ax/W
hCut

eh; : Ag - L, A10,F7 VFg
— AG = J_,Al()

hiy i F7, Ag - Aq2,F9 V Fig

hy : Ag - F7,F9,F10, L, A1
ohy; @ Ag,F7 - (L, A12),Fg VFio

ehs : Ag - ((L,A12),Fg V Fi0),Fr

—:AgkF (L,Aq12),Fg VFio
-

ax/W
ohy : Ag - L, Ay,F7,F9 VFig hi1: Ag,F7 F L, A12,Fg VFig
—:Aghk L,A12,F9 VFqg

R

Cut

ax/W
hCut

e Case rule Tg

hy : Ag - F7,Fs, T, Aqp T
oh; : Ag (T,A10)7F7 V Fg ohg : Ag,F7 VFs F T, Aqg R
t
- ZAG }—T,Alo Cu

-

- 7T
72A6}*T,A10 R

hy : Ag - F7,Fg,F10, T,A12 T
R
ohy : Ag = ((T, A12),F9 V Fi0),Fr7 ohy; @ Ag,F7 = (T,A12),F9 VFio

—:Ag - (T,A12),Fg VFio
-

—:AgkF T,A12,Fg VFip

Cut

Tr

e Case rule A4

hg : g HF
8 9 11 A4

hy : OTg, A1z = Fe,F7, A1o, [[F11
ehg : (09, A12),Fs V Fr = Aqo, [|F11

oh; : (g, A1a + (Aro, [JF11),Fs V F7
—:0ry, A1z F Ayo, [JF11
—

Cut

—_—— W
O Frn

— A1, 009 F Ago, [[F11

A4

hy : 0T14, A1y - OF7,Fg,Fo, Ags, [[F12 hio : OTy4,0F7 - Fi2 m
R
ohy : (M4, A1 = ((Aus, [JF12),Fs V Fg), UF7 ohig : (l14, A11),0F7 = (Ags, [JF12),Fs V Fg cut
u
— : 04, Avg F (Ass, [JF12),Fs V Fy
—

ax/W

hig : OF7, 0014 F Fi2

A4l
ohyo : OF7, Ayq, 0014 F Asg, Fs, Fo, [[F12

hCut

hy @ Aqq, 004 F OF7, Ay, Fg, Fo, [[Fi2
— A1, 0014 F Ay, Fs, Fo, [[F12
— A1, 0014 F Ags, [JF12,Fg V Fo

hy : OT11, A1g - F7,Fs, Fo, Ais, [[F12 hio : 0011 F Fio
R

ohy : (11, Ay F ((Ars, [JF12),Fs V Fg), Fr ohio : (OT11, A1g),F7 F (Ays, [[F12),Fs V Fg

— 0T, Arg = (Ass, [JF12),Fs V Fo
—

— 011 F Fig
=+ A1g, UOT11 = Agg, [JF12,Fs V Fy

Cut

ax/W
A4

e Case rule —,
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hy : A12,F9 — Fi9 - Fg,F7, A1y

hg : A12,F¢ VF7 - Fg, A1y

hg : F10, A12,Fg VF7 = Aqy

—L

R
oh; : Ay2,Fg — F19 F A11,Fs VFr ohg : (Alz,Fg — Flo),Fg VFr Ay
Cut
—:A12,Fg = Fio - Anp
—
inv-th/ax inv-th/ax
hy : A2 - Aqq,F6,F7,Fg v . hy : Ay, F10 - Ay1,Fe, F7 v
R x R
oh; : Ao - Ay, Fg,Fs VFr hg : Ay2,Fg VF7 = Ay, Fg @ oh; : Ay, Fi0 - Ay1,Fg VFr hg : Ay2,F10,F6 VF7 E Apy
— Az - Ay, Fg —:Aqy2,Fio - Ay
—L

hp : A1g - Fi2 — Fi3,Fs,Fg, A7

—: A12,F9 — Fio F Aqq

hig : A1y FFi2,A7,Fg§ VFg hio:Fi3,A11 - A7, Fs VFg

ohy : Ay; F (A7,Fg VFg),Fio — Fi3

ohig : Ay, Fi2 = Fiz - A7, Fg VFg
Cut

—: A1 F A7, Fg VFg

—
inv-th/ax

inv-th/ax

hip : A1 - A7,Fi12,Fg,Fg

hio : A11,F13 = A7, Fg,Fg

ax/W

hy : Ayy - A7,Fg,Fg,F12 — Fi3

ohjo : Ay1,F12 — Fi3 - A7, Fg,Fg
hCut

— Ay - A7, Fg,Fg

R

—: A1 F A7,Fg VFg

hy : A14,F12 — F13 F F7,F9,F10, As

hi1 : F7, A1ga b F12,As,Fg VF19o hi1 :F7,F13,A14 = Ag,F9 VF1o

ohy : Ayy4,F12 — Fiz F (Ag,Fo V Fig),F7

VR
ohy; : (A14,F12 = Fi3),F7 F Ag,Fo V Fip c
ut

—:A4,F12 = F13 - Ag,F9 VF1g

—

inv-th/ax

hi1 @ A14,F7 = Ag,Fi0,F12,F9

hi1 @ A14,F13,F7 = Ag,F10,Fo

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

ohy; : Ayy,Fr7,Fi2 — Fi3 = Ag,Fio,Fo hCut
u

— :Ayq,F12 = F13 F Ag,Fig,Fg

R
—: A1q,F12 = Fi3 - Ag,Fg VFig
e Case rule A,
hy : A12,F9 AF10 - Fe,F7, A1 hs : Fo,F10, A12,Fg VF7 = Aqg
R L
oh; : Ao, Fo AF1o - Ar1,Fg V Fr ehs : (A12,Fo AF1g),Fg V Fr - Agy
Cut
—:A12,Fg AFi0 F Aq1
—
inv-th/ax
hi : A12,F10,F9 = Aq1,Fg, Fr v .
R ax,
oh; : Ay2,F10,F9 - Ay1,Fg VFy hg : A12,F10,F9,F6 VF7 F Aqg
hCut
— :Ajy2,F10,Fg - Aqg A
L
— :A12,Fg AF10 F A11
hp : Ayy FFi2 AF13,Fs,Fg, Ay hio : F12,F13,A11 - A7,Fg V Fg
L
ohs : Ay (A7,Fg VF9),F12 AFi3 ohig: Aj1,Fi12 AFi13 F A7, Fg VFg
Cut
—: A1 F A7,Fg VFg
—
inv-th/ax
hio : A11,F12,F13 F A7,Fg,Fg
hy : A1y b A7,Fs,Fg,F12 AF13 ohig : Aq11,F12 AFi13 = A7, Fs,Fg hCut
10k

— A1 - A7, Fs, Fg

—: A1 A7, Fg V

R
Fg

hiy ¢ F7,F12,F13,A1a - Ag,Fg VFip

ho : A14,F12 AF13 = F7,F9,Fi0, Ag A
L
ohy : Ajy,Fi2 AF13 + (Ag,Fg VFig),Fr ohy; : (A14,F12 AF13),F7 - Ag,Fg VFig
Cut
— :A14,F12 AF13 F Ag,Fg VFio
—
inv-th/ax

hi1 @ A14,F12,F13,F7 = Ag, Fi0,Fg
AL

ax/W
hy : Aq4,F12 AF13 = Ag,Fi0,F7,Fg

ohiy : Aq14,F7,F12 AF13 F Ag,Fi0,Fg hCut
A

— 1 A14,F12 AF13

= As,F10,Fo

VR

— :A14,F12 AF13 = Ag,Fg VFig

e Case rule V,
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inv-th/ax

ax/h
hCut



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

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

hs : F10, A12,Fe VF7 = Aqg

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

hy : A7 = Fs,Fg, Ao

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

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

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

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

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

—: A1 F Ay, Fg,Fg

T AL AL FsVEy

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

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

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

R
— : Ay4,F15 VFi3 F Ag,Fg VFio

e Case rule AT

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

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

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

Cut
—:Aq1, [JFo = Agp
—
ax/W ax/W
eh; : Aqq,Fo, HFQ F Aq0,Fg VFr hg : Aq1,Fog, []FQ,FG VFr F Aqp hCut
u
— 1 A11,Fg, [JFo - Ao

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

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

—

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

—: A1 F A7, Fg,Fg

T AL AL FsVEy

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

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

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

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

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

hCut
— 1 A3, F1a, [JF12 F Ag,Fg VFio

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

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

—:A11,p9 F Ao, pg
—

— :A11,p9 F Ao, Py

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

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

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

ax/W

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

—: Ao F Ay2,F7,F8,pqq

— Ao F A12,py;,F7 VFs

ho : A1371:’11 = F77F87F97A127P11

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

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

— :Ay3,p;; F A12,p,,Fs VFo

e Caserule T,

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

—:T,A10F Ay
—

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

— Ay F Aq,Fs VFy
—

—: Ay F Ay, Fg VFg

TL
Cut

ax/W
hCut

L

Cut

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

—: T,A15F Ag,Fg VFip
—

L

Cut

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

8.4 Status of Lz: OK

e Case rule —pg

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

—:Ag kL, A19,Fg VFg

e Caserule Lg

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

TIALE LAy W
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hy : Ag F Fs, Ag hy : F5, Ag - Ag

1 1
ohy : Ag F (L,Ag),F5 * ehy:Ag,Fsk L, Ag °
t
7:A6|—J_,Ag Cu
—
b Mg - L AsFs VN b AgFsr LAy 2V
hCut
— :A(;'—J_,Ag Cu
e Case rule Tgr
hy : Ay - T,AG
J_R TR
ohy : Ay (T,A6), L ohs : Ay, L HT,Aq
Cut
L ALF T, A U
—
_ 7T
—LALFT,Ag B
ho : Ag HF5, T,As
1r Tr
ehy : Ag - (L, T,As),Fs oh; : Ag,Fs5 - L, T,As
Ak L, T, As Cut
—
— T
i Agk L, T, Ay B
e Case rule A4
hy : 005, Ag F Ag, []F7 hy : O05 - Fr7

ohy : 005, Ag F (Ag, [F7), L~ °* ehy: (OT's, Ag), L - Ag, [Fr Al
Cut

—:0rs5, Ag F Ag, [[F7
—

T Ae. 05 - g, 7 /¥
hy : OC10, A7 - OF3, Ag, [[Fs he : OT'yo, OFs - Fg
ehy : Oy, A7 - (L, Ag, [[Fs), OF5 LR (D10, A7), OFs F L, Ag, J7s 2
. Ol10, A7 F L, A, [JFs Cut
—
b A7, Ol - L, 05, Ag. JFs " ehg - OFs, Ar, Ol10 - L, Ag, JFs. /"
A7, Ol F L, Ay, JFs heut
hy : 007, Ayg F Fs, Ao, [[Fs hg : OC7 - Fg
enz 007, Aro b (L, A, [Fs),Fs " ehg : (OT7, Aro), Fs - L, Ao, [Fs 4
. OT7, A F L, Mg, [IFs Cut
—
. Or, Frs
Ao, 007 L, Ay [Fs
e Case rule —,
hi : Ag,F5 — Fg - Ay ha:Ll,AgFFs,A7 hy: L Fg,AsF As
ehy : Ag,Fs — Fg Ay, L 1 ohy : (Ag,F5 — Fg), L - Ay E
. Ag,Fs > Fo F A, Cut
—
T AsFs S FoF A, XM
hs : Ay F Fg — Fg, As | BeiArk LFs,As he iFg,Ark L As
ohy i Ar F (L,As),Fs — Fg ° ohg : A7, Fg — Fo - L, As
A F LA, Cut
-
b A E L As Fa o Fs Y eng i ArFs o Fel LAs /W
A F L As hCut
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hy : Ayg,Fg — Fg - F5,Ag hy : F5,Ajo - L,Fs,Ag¢ h7:F5,Fg, Ao+ L, Ag
R
ehs : Aqp,Fg — Fg (L,AG),FS oh; : (Aq19,Fs — Fg),F5s - L, Ag

. Aio,Fs S Fo L, Ag Cut
—
o Aro.Fs o Fo b L Ag.Fs XM ehr i Aro e Fs o Fo - LAy /W
A0, Fs 5 FoF L, Ag hCut
e Case rule A,
hy:As Fs AFo bk Ar hit Ll Fs FoAs kA7
ohy : Ag,Fs AFg - A7, L — 7 ehy:(As,Fs AFg), LF Ay -
T Ag,Fs AFo - An Cut
—
o AsFs AFo LA, XV
ho : A7 F Fg A Fo, Ag L, e iFsFoAcELAs
ehs : A7 - (L, As),Fs AFo ohg : A7, Fs AFg - L, Ag
TAE LA, Cut
—
be A7 F L As FanFo " oo AsFaAFeF L A; 2V
A LA, hCut
ho : A1, Fs AFo F Fs, Ag hs : Fs,Fs,Fo, A1g - L, Ag
ehy : Ajg,Fs AFg F (L, Ag), Fs Lr eh; : (A1g,Fs AFg),Fs F L, Ag N
—: A10,Fs AFg F L, Ag ou
—
o Ao Fs AFo - L g Fs XV ehr Aro FaFs AFs b L Ag /W
A0 FsAFgF L, Ag hCut
e Case rule vy,
hy : Ag,Fs VFg - A hy: L,F5,As - A7 hy: L, Fg,Ag - Ar
ohy : Ag,F5s VFgF A7, L 1 ohy : (Ag,F5 VFg), L A7 .
 Ag.Fa VFo - An Cut
—
m ax/W
ho : A7 b Fg V Fo, Ag he : Fs, A7 - L, As hg:Fo,Ar b L, As
ohy : Ay F (L,A5),Fs VFg ehg : A7, Fg VFo - L, As Ve
A F L As Cut
N
be A F L As Favis Y oo AsFavEsF L A; &V
T A L As hCut
ho : A1, Fs V Fo F Fs, Ag hy : Fs,Fs,A1o - L, Ag by :Fs,Fo, Ao - L, Ag
ohy : Aqo,Fs V Fg - (L, Ag), Fs Lr eh7 : (Ao, Fs VFg),Fs - L, Ag
A0, FsVFo - L, Ag Cut
—
e Aro Fa Vs F L Ag.Fs " ehr i Ao Fs.Fs VFy F L. Ag iz/‘;’
u

—:Aq10,Fs VFg F L, Ag

o Case rule AT

hy : A7, [|Fs - Qg hy : L,Fs5, A7, [JF5s F Ag
ohy : Aq, [JFs F Ag, L —* ehy: (A7, [JFs), L F Ag
— A7, [[F5 F Ag gur
—
A Fs Ay Y
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hy : A7 F [|Fs, As he : Fg, A7, [JFs = L, As
R

ohy i Aq F (L, As), [IFs ohg : A7, [[Fs F L, A
o A-F LA, Cut
—
W W
me Ak LA 0 Y ahe i an Rt Las
A F LA, hCut
hy : Ao, [|Fs F F5, Ag h7 : F5,Fg, Ao, [[Fs - L, Ag
1r AT
ohy : Ay, [[Fs (L, Ag),Fs oh7 : (Ao, [|Fs),F5 - L, Ag cut
— Ao, [IFs - L, Ag "
—
W W
b2 : Ao, [JFs - L, Ag, Fs X Ay Fs [Fs F L, Ao ax/
hCut
— Ao, [IFs F L, Ag "
e Case rule L,
hi : As F Ag
R 1l
eh; : As - Ag, L *hiiAs, LFAs
t
“ A5 F Ag u
—
—_— ax/W
T AsE Ay
ho: A7 F L, Aj
LR lL
ohy : Az k (L, Ag), L ohg : A7, L L, As
o A-F LA, Cut
—
T AL LA,
ho : L, Ag - Fs5, Ag
J_R J-L
ey : L, Ag (L, Ag), Fs oh7 : (L, Ag),Fs - L, Ag
t
1, AsF L, Ag Cu
—
— l
T 1 AsF L,Ag
e Case rule I
hy : A7,p5 F Ag, Py B
R
oh; : A7,ps - (Ae,ps5), L ohy : (A7,p5), L - Ag,py c
ut
- A7aP5 [ A61}3‘5
—
I A
— :A7,p5 - Ag, py
hy : Ag }_P77A87P7
R
ohy : Ag - (L, As,p;), Py oh5 : Ag,p; - L, Ag,p; c
t
7ZA6FL,Ag,p7 v
—
ax/W
h2:A6FJ—~,A8~,P77P7 oh; ?A6~,P7FJ—~,A8~,P7
hCut

—:Ae - L, Ag,p;

ha : Ag,p; FFs5,Ag,py
R
eh> : Ag,p, - (L, As,p7),Fs ohg : (Ag,p;),F5 = L, As,p,
—:Qg,p; F L, As,p;
—

Cut

—:Ag,p; F L, Ag,p;

e Case rule T,

hi: T, A F As ha: L, Ag F Ag
1r T
oy : T,Ag - Ag, L ohy : (T,Aq), LF A
C
T T, Ao - As ut
—
S S,
T Aer As
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hy : A7 T,As he : A7 F L, As

oy : ArF (L,As5), T ~ % ehg:A7, TFL Ay ©
A F L As Cut
—
T A E LAy W
hy : T,Ag F F5,Ag hy : F5,Ag F 1, Ag
oy : T,Ag k- (L,Ag),Fs ~ 7 ehr:(T,As),Fs L, Ag
T, AsF L Ag Cut
—
b T As E L Ag s 2V T A FsF LAg &V
T T Ask L, A howe
8.5 Status of Ty: OK

e Case rule — g

hs : T,F7, Ay F Fg, Ag

Tr —R

oh; : Ay (Ag,F7 = Fg), T ohs : Ay, T F Ag,F7 — Fg

—: Ay Ag,F7 — Fg
—

T W

ohy AL Fr - T,06,Fs  © hy:T,As FrF Ag, Fs az/

hCut

—: Ay, F7 - Ag,Fg v

—: Ay Ag,F7 — Fg

Cut

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

Tr
ohy : Ag F (T,Aq0,Fg — Fg),Fs

oeh; : Ag,F5 - T,A0,Fg — Fg

—:AgkF T,A10,Fg — Fg
—

—:Ag F T,Aq0,Fg — Fg

Tr
e Case rule Agr

hs : T,A4 FF7,Ag

—R

Cut

hs : T,A4 FFg,Ag

Tr
oh; : Ay (Ag,F7 AFg), T

R

oh; : Ay, T F Ag,Fr A Fs

—: Ay Ag,F7 AFg

Cut

—
W W
ohy : Ay - T, Ag, Fr hs T Aak BgFr M ek AL E T g Fs s T.As - Ag.Fs
hCut hCut
i ALF Ao, Fr v — A4 F Ag,Fs :

— A4 F Ag,Fr AFg "

h7 :F5,A6 = T,Fs,A10 h7:F5,A6 = T,Fg,A10
R

ohs : Ag (T,Alo,Fg /\F9)7F5

oeh; : Ag,F5 F T,A10,Fg AFg

—:Ag - T,A10,Fg AFg
—

—:Ag F T,Aq19,Fs AFg

Tr
e Case rule Vg

hs : T,A4 - F7,Fs, Ag
Tr VR
ohs : Ay, T F Ag,Fr V Fg

oh; : Ay F (Ag,F7 VFg), T

Cut
—: A4+ Ag,F7 VFg
—
T W
oh Asl T.Ag.FrFs T by T.AsF Mg FrFs X
hCut

—: A4+ Ag,F7,Fs
— A4 F Ag,Fr VFs

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

Tr
ohy : Ag - (T,Aq0,Fs VFg),F5 oh7 : Ag,F5 = T,A10,Fg VFg

—:Ag - T,A10,Fg VFg
—

—:AgkF T,A10,Fg VFg

Tr
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e Case rule Lp

hs: T, A4 F Ag

T 1
oyt Ak (L, Ag), T 7 ohs:Ay, TFL Ag ©°
S ALF L Ag Cut
—
o AaE LT A PV T AL LA XV
" ALF L Ag hCut
h7: F57A6 = T,Ag
Tr 1lr
ohy : Ag (T, L,Ag),Fs oh7 : Ag,F5 = T, 1L, Ag
T AGF T, L As Cut
—
- TR
Ak L, T, Ag
e Case rule Tpr
T T
oy Ay F (T,Aq), T 7 ehg:Ag, TFT,Aq =
— A4 }— T,AG Cut
—
- T
— :A4 }—T,AG R
T T
oy : Ag F (T,Ag),F5 © ehy:Ag,F5k- T,As &
T AF T, As Cut
—
- T
i AgkFT,As
e Case rule A4
hy : O5 - Fr
Tr A4
ehy : I's, Ag + (A, [JF7), T ohy : (0I5, Ag), T + Ag, [|F7
Cut
— 05, Ag F Ag, [JF7 "
—
_— )
— 005 +Fr ax/

A4
—: Ag,0Or's F Ag, [JFr
hg : ("1, OF5 + Fg

Tr A4

ehy : LIMg, A7 F (T, Ay, [[Fg), OF5 ohg : (010, A7), 0F5 - T, Ag, [JFs
Cut
— :Ul0, A7 =T, Ag, [|Fs :

-

— A7, 0010 T, Ao, [|Fs

Tr

he : U7 - Fg
ohy : (I'7, Ay F (T, Ag, [[Fs),Fs ohg : (OI'7, A1g),F5 F T, Ag, [JFs

- DF77 Ao B T, Ay, []Fg
—

— Ao, U7 = T, Ao, [|Fs

Tr A4

Cut

Tr

e Case rule —,

hy : T,AgFF5,A7 hy:T,Fs,Asg - Ay

Tr

ohy Ag.Fs S FoF Ar T ohs: (Ag,F5 — Fo), TF Ay r
—: Ag,F5 > Fg F Ar Cut
—
b AR T A Fs B om i ToasrAar s Y em i AsFer T.A, F hy i T.Am o r A, XV
. AsF A7 Fs hCut . Ag.Fo - An hCut

—: Ag,F5 > Fg F Ay
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o BeiArET.Fs,As heiFo,Ark T, As
ehy: A7 - (T,As),Fs — Fg ehg : A7, Fg = Fo - T, Ag

— A7 FT,As
N

— AL F T, Ap

Cut

Tr

h7 : F5,A10 - T,Fs,A¢ h7:F5,Fg, A9 = T,Ag

T
ohs : Ajg,Fg — Fg I (T,A¢),F5 ohy : (A19,Fs — F9),Fs - T,Ag

—:Aq109,Fs > Fo T, Ag
—

—:Aq9,Fs > Fo F T,A¢

—L

Cut

Tr

e Case rule Ap,

T hy : T,F5,F, Ag = A7
ohi : Ag,Fs AFo - A7, T ehy:(As,F5s AFg), T F Ag
— : Ag,F5 AFg - Ay
—
Tr
eh; : Ag,F5,Fg = T, A7 hy: T,As,F5,F6 F Ay
—: Ag,F5,Fg F A7
A Fs AFG - Ar
T he : Fg,Fg, A7 T, A5
ehs: A7 - (T,As),Fs AFo ' ehg:Aq,Fs AFo F T,As
T AL F T, A,
—

AL

Cut

ax/W
hCut

L

AL
Cut

_ 7T
AT, A; T

T h7 : F5,Fs,Fo, A1g F T, Ag
oho i A1, Fg AFg F (T,A6),F5 = ehr: (Ajg,Fs AFg),Fs b T,Ag

—:A109,F§ AFg F T, Ag
—

—:Aq0,Fs AFo T, A¢

AL
Cut

Tr

e Case rule Vp,

T hy: T,F5,As A7 hy: T,Fg,AsF Ar
oh; : Ag,Fs VEg F A7, T 1 ohy : (Ag,F5 VFg), T Ay

— : Ag,F5 VFg - Ay
—
T T
oy : Ag,Fs - T,A7 ©° hy:T,As FsF Ar az/w ohy : As,Fo - T,A7 ™ hy:T,As FoF A7 az/w
hCut hCut

—: Ag,F5 F A7 U —: Ag,Fg F A7
— : Ag,F5 VFg - Ay

Cut

L

\23

o BeiFa,ArET.As heiFoArk T.As
ehy: A7 - (T,As),Fs VFe ehg : A7, Fg VFo F T, A5

— A7 T,A5
—

- A7 [ T,A5
T h7 :F5,Fs, A1g = T,A¢ h7:F5,Fg,A19o - T,As
ohy : Ajg,Fs VFg - (T,Ag),F5 eh7 : (A1o,Fs VFo),Fs - T, Ag

—:A10,Fs VFg T, Ag
—

Cut

Tr

\23

Cut

TR

— 1 Aq10,Fg VFg F T,Ag

e Case rule AT
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hy @ T,F5, A7, [|F5s F Ag

T AT
ohy : A7, [JFs F Ag, T ehy: (A7, [JFs5), T F Ag
Cut
— A7, [JF5 - Ag
—
ax/W ax/W
ohy : A7,F5,[[Fs - T,A¢ hy : T, A7, Fs, [[F5 - Ag
hCut
—: A7,Fs,[JFs F Ag N "
s — T
— A7, [JF5 F Ag
T he : Fg, A7, [[Fs = T, A5
ohy: A7 - (T,As5),[[Fs ©  ehg:Aq, [Fs - T, As
- A7 - T, A5 Cut
—
S
- A7 = T,A5 R
hy : F5,Fs, Ag, [J[Fs = T, Ag
Tr

ohy : Ay, [|[Fs F (T, Ag),F5 oh; : (Ag,[|Fs),F5 - T,Ag

Cut
— Ao, [IFs - T, Ag .
—
e — T
— Ao, [FsFT,As
e Case rule Lp,
T 1
ohy: L,AgkAs, T % ehy:(L,Ag), THA;
Cut
— .1, Ask As U
—
—
L, AcFA; O E
T 1
ohy : Ark (T,A5),L % ‘ehg:Aq7, LFT,A5 ©
T AF T, A, Cut
—
_ 7
A FT,A; B
Tr 1
ehy : L, Ag (T, Aq),Fs ohy : (L, Ag),Fs - T, A
L AsF T, A Cut
—
— T
L1, AgFT,Ag T
e Case rule I
Tr
oh; : A7,ps (A6, p5)s T ohy : (A7,p5), T - Ag,py c
ut
— 1 A7,p5 F A6, p5
—
— I
—:A7,p5 - Ag, Py
Tr
ohy : Ag - (T, As,p;), Py ohs : Ag,p; - T,As,p; c
t
7ZA6FT,A8,p7 "
—
e — T
— T Agk T,As,p; O
Tr
ohy : Ag,p, F (T, As,p;),F5 ohg : (Ag,p;),F5 - T,As,p; cut
u

—:Ag,p; = T,As,p;
—

T
—:Ag,p; = T,As,p; R
e Case rule T,
hy:As kA
TR 4 5 6 TL
oy : A5 F Ag, T oy : A5, T - Ag
T AsF Ag Cut
—
T ALF A, ax/W
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he : A7 F T,As

T T
oho i A7 F (T,A5), T % ehg:A7, TFT,A; ©
I AFT, A, Cut
—
. —
A FT,A; B
h7:F5,A8|*T,A5
Tr TL
ohy: T,As - (T, Ag), Fs eh7 : (T,As),Fs F T, Ag
T As T, Ag Cut
—
—T
LT, AsFT,Ag T

8.6 Status of A4: 0K

e Case rule —p

hy : Ol - Fg M ho : UT6,F11, A7, [|Fs - Fi2, Ao S
oh; : [l's, A7 F (A19,F11 — Fi12), [JFs ohy : (LT, A7), [[Fs F A1, F11 — Fi2
—: 06, A7 F Ao, F11 — Fi2
—

Cut

T = ax/w
h; : O FF
L S 2 A4 ax/W

oh; : A7, Fy;, 006 F Ay, Fi2, [Fs hg : A7,F11,0Ts, [[Fs - A1o,F12
hCut
—: A7,F11,006 - Ay, Fi2
—: A7, 006 - Ayg,F11 — Fi2

—R

hy : OO'7 F Fig m hyy : O07,Fs,F12, Ag F F13, A4, [[F10
ohy : [I'7, Ag - ((A14,F12 — Fi13), [[F10),Fs ohy; : (I'7, Ag),Fg - (A14,F12 — F13), [[F10
—: 007, Ag F (A14,F12 = F13), [|F10

N
o g Y
— Ao, 007 F Ay4, [[F10,F12 — Fi3 Ad
e Case rule Ap
h; : OCg - Fg m hg : 0T, A7, [Fs F F11,A10  hg : O, A7, [[Fs - F12, Ao An
eh; : O, A7 F (A10,F11 AF12),[|Fs ehg : (0T, A7), [JFs - A10,F11 AF12 cut )
—: 0T, A7 - A1p,F11 AF12
N
hy : g F Fg ax/i hy : g F Fg ax/i
A4 ax/W A4 ax/W
ey i A7, O F Aro, Fir, [Fs By : A7, Ol [Fs A1, Fin oo ki A7, OFg b Aw.Fia. [Fs By : A7, O, [Fs F Aro.Fia o’
—: A7, 006 F A1o,F11 —: A7, 006 F Aqo,F12
—: A7, 006 + A19,F11 AF12
hp : 007 F Fig hyy : 007, Fg, Ag - Fi2, A1y, [[F10  hyp : OT7,Fs, Ag F Fi3, A1g, [[F10

A4
ohy : (7, Ag - ((A14,F12 AF13), [|F10), Fs ehy; : (7, Ag),Fg F (A4, F12 AF13), [[F10
—:0r7, Ag - (A14,F12 AF13), [|F10
—

—_—— W
O g

— 1 Ao, 007 - Ayy, [JF10,F12 AF13

A4

e Case rule Vg

hy : Ol - Fg m hg : O, Az, [|Fs F F11,F12, A1o v
R
oh; : O, A7 F (A10,F11 V Fi2), [|Fs ohg : (s, A7), [|[Fs F A10,F11 V Fi2
—: 0T, A7 - A1p,F11 VFi2
—

Cut

_— W
hy : OI'g F Fg ax/

A4
eh; : A7, 06 - Ao, F11,F12, [JFs hg : A7, 0D, [[Fs - Avo, F11,F12
—: A7,006 - A1g,F11,F12
— A, 006 F Ao, F11 V Frz

ax/W

hCut
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hy : O07 F Fyg M hyy : O07,Fg, Ag - Fi2,F13, A4, [[F10
R
ehy : (7, Ag - ((A14,F12 V F13), [[F10), Fs ohyy : (U7, Ag),Fg = (A14,F12 V Fi13), [[F10 cut
A
— :0T7, Ag - (A14,F12 V Fi3), [[F10
—

—_— ax/W
— DF7 F Fio ax/ A4
—: Ay, 007 + Ayy, [JF10,F12 VF13
e Caserule Lg
h; : ODg | Fg m ho : UTe, A7, [[Fs F Aip n
ehy : O, Ar F (L, Aro), [[Fs *hy i (O, A7), [Fs L, Awo 1:
— . 0Ore, Ar - L Aro u
—
W W
ohy : A7, 0Og - L, Ay, [|Fs ax/ hg : A7, D, [[Fs = L, Aig ax/
hCut
A, OT6F L, Aro "
ho : 07 - Fio hyy : O, Fg, Ag - Aqa, [JF10

A4 R
ehy : OI'7, Ag - ((L, A12), [[F10), Fs ohy; : (OT7, Ag),Fs - (L, A12), [[F10 cut
u

- E]F77 Ag F (J_, A12), []F10
—

_— W
— DF7 = Fio ax/ A4
— A, 007 F L, Aqa, [JF10
e Case rule Tpr
hy : O0g - F
1 GBI A4 Tr
oh; : (s, A7 - (T, Avo), [[Fs ohy : (0T, A7), [[Fs - T, Ao

Cut
— DFG,A7 = T,Alo "
—

T
71A7,DF6|—T,A10 "

hy : OI'7 - Fyg
A4 Tr
ehy : O, Ag - ((T, A12), [[F10),Fs ohyy : (U7, Ag),Fs = (T, A12), [[F1o

Cut
— DF77 Ag = (T, A12)y []F10
—
— A, 007 + T, A12, [|F10
e Case rule A4
hy : OT0, 02 - Fe A4 hr : Oy, U1, [|Fe - Fo A4
oh; : (10, 0012), 0011, Ass - (Asg, [JFe), [IFe oh7 : (010, Ul'2), O, Ass), [IFs - As, [IF Cut
u
—: (OT10,0T12), 0011, Ars F Ag, [[Fg
—
W
hy : 000,002 - Fe ax/
A4 ax/W
eh; : [I'yo, 001,002 F Fo, [[Fe hy : OTy0, 001, 02, [JFs F Fo
Cut
— : 00,00, 002 F Fy Ad
—: Aq3, 000,001,002 B Ag, [JFg
hy : OTy9, 002 - Fg m hy : 000,001 F Fg A4
eh; : (OI0,0T12), 0011, A3 F (As, [|Fe), [JFs oh7 : (L0, UlM2), UM, Aus), [IFs - As, [IFo Cut
u
—: (OT10,0012), 0011, Ars F Ag, [[Fe
-
— OOt M
— Al;g,DF14J, DFH, DF12 = AS» HF9
hy : 002,004 - Fg Ad ho : 0o, Hls, F7 - Fro A4
ohy : (T2, 00 14), UT13, A1s F ((A11, [|F10), [IFs), UF7 *ho : (D2, OMa), A, Aus), OF7 F (A, [IF10), [IFs

Cut
— (T2, OC14), OC13, Ars F (A11, (F1o), [Fs "
—

R A
Ol Ol b rs 2/

—: Ays, 0012, 0013, 0014 F Agy, [[Fa0, [[Fs

A4
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ho : Iy, 0013 F Fig A4 hg : Oy, 002, OF7 - Fig
ohy : (UTy1, 0T 13), 02, Arg F (Ao, [[F10), UF7 ohg : (011, 0T3), 012, A1g), OF7 F Ao, [[F10

—:(Ory1,073), 002, Ag F Ao, [[Fi0
—

A4
Cut

W
00, Ol - Frg 2 "
— :Apg, 001, 002, 003 = A, [|F10
ho E’F12, Ori4 - Fg A4 hg : |:’11127|:|F13 = Fio Ad
ohy : (02,00 14), 003, Ass F ((A11, [[F10), [[Fs), F7 oho : (D12, 00 14), 0013, A1), F7 = (A1, [[F10), [|Fs cut
A’
— (E’F12, DF14), DFlS, Ags F (All, []F10)7 []FS
—
W
— : 002,003 - Fig ax/ A4
— 1 Ay, 002, 003, 0014 = Ayy, [JF10, [JFs
hy : OI'y¢, 003 F Fro a4 hg : O'11, 002 F Fio m
ohy : (OI'y1,0013), 0012, A1a F (Ao, [|F10), Fr7 ehg : ((OI'y1,0013), 002, A14),F7 F Ag, [|F10 cut
0
— : (O0r11,003), 0012, A1a F Ay, [JF10
—
)
— DFll, DFlg [ Fl() BX/ A4
— : Aqq, 0011, 0012, 0013 = Ag, [[F10
e Case rule —,
hy : O + Fr a4 hg : O, A12, [JF7 F Fo, A1 hg : 0T, Fio, A1z, [[F7 - Anp
oh; : [I'g, A12,F9 — F19 - Ay, [JF7 ehg : (OI'g, A12,Fg — Fi19), [J[F7 F A1 cut
— : g, A12,F9 — F1o - A1 "
—
b Org FF, 2/ n Ore Fr, 2/
A4 ax/W A4 ax/W
oh; : Ay, 06 + Ay, Fo, [[F7 hg : A, 00, [JF7 = Aqq,Fy HCut oh; : Ayo,Fi0, 006 F Aqy, [[F7 hg : Aya,Fi0, 00, [JF7 F Axy hCut
u u
— 2A127|:’F6|*A117F9 - :A12;F10~,DF6 FAn N
— A2, 006, Fg = Fio = Ay
hy : OT7 + Fio M hyy : O7, Ag = Fi2, Ao, [[F10  hi1 : OT7,F13, Ag = Ag, [[F10o
oh, : (7, Ag + (Ao, [[F10),F12 — Fi3 ohy; : (7, Ag),Fi12 — Fiz = Ao, [[Fio cut
u
— DF7,A8 F Ag, []Flg
—
_— W
—OrrEg “
—: Ag, 007 F Ao, [[Fi0
hy : 007 - Fio " hyp : 007, Fg, A1g F Fi2, Ao, [[F10  hip : OT7,Fs,Fi3, A1a F Ag, [[Fio
ohy : OI'7, Ay4,F12 — Fi3 - (Ag, [[F10),Fs ohy; : (07, A1g,F12 — Fi13),Fs F Ag, [|F10 cut
A
— 07, A14,F12 = F13 = Ao, [|F10
—
_— W
—Or g "
— : A14,007,F12 = Fi3 = Ao, [|F10
e Case rule Ap,
hy : O + Fy w hg : 0T, Fg, F10, A1z, [JF7 F A1y
oh; : g, Aya,Fg AF10 - Aqy, [JF7 ehg : (OI's, A12,F9 AF10), [JF7 F A1z cut
—:0ls, A12,Fg AF10 - A1 "
—
_— 1)
hy : g - F7 ax/
A4 ax/W
oh; : Ay, Fi0,Fo, 0T - Ayy, [[F7 hg : Aya,Fi0,Fg, Ol [[F7 F Aqy HCut
u

—: A12,F10,Fo, 00 F Aqy
—: Ay, 006, Fg AF10 F Apn

L
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hy : O07 F Fyg ” hyy : 07, F12,F13, Ag = Ao, [|F10
ohy : [(I'7, Ag F (Ao, [[F10),F12 AF13 oh;; : (07, Ag),Fi12 AF13 F Ao, [[Fio

. OCy, As F Ao, [Fro e
—
L Or, FE Y
. As, 07 - A, 1o
hy : OT'7 + Fio 4 hyy : OT7,Fg,Fi2,F13, A1a - Ag, [[F10
ohy : (O'7, A14,F12 AF13 F (Ao, [|F10), Fs ehy; : (007, Aq14,F12 AF13),Fs b Ag, [[F10 cut
— 007, A14,F12 AF13 F Ag, [JF10
—
L Or, Fryy Y
— : Aq4,007,F12 AF13 F Ag, [[F10 A4
e Case rule Vp,
h; : O + Fr " hg : O, Fg, A12, [JF7 H A1 hg : O, Fi0, A12, [JF7 F Ay
oh; : (s, Ao, Fo V Fig - Ay, [|F7 ehg : (O, A12,Fo V Fig), [JFr F Aqy
— :Olg, A12,Fg VFio F Aqq
—
by OCg FF, /W by O FF, /W
A4 ax/W A4 ax/W
ohy : Ay, Fg,0l'g - Aqq, [|F7 hg : A1, Fg, 00, [JF7 F Aqq nCut ohy : Ay, F10, 006 F A1y, [|F7 hg : A12,F10, 00, [JF7 F Ay HCut
— : Aq2,Fg, 006 F Aqq — : Aq2,F10,006 F Aqq
T Ara, 0T, Fo V Fio F Apy r
ho : A7 - Fyo M hyy : O07,F12, Ag F Ag, [[Fi0  hiz : OT7,F13, Ag - Ag, [JF10
ehy : ("7, Ag  (Ag, []F10)7F12 V Fi3 ehy; : (7, Ag),F12 VFi3 - Ag, []F10 cut
— 07, Ag F Ag, [[F10
—
L Or, FEyy Y
o As, 007 F Ao, [0 4
hy : 07 + Fig 4 hyy : 007, Fg,F12,A1g - Ag, [J[F10  hip : OT7,Fg,Fi3, A1s F Ag, [[F10 Vi
ohy : (07, Ay4,F12 V Fi3 F (Ao, [[F10),Fs ohy; : (A7, A1y, F12 V F13),Fg - Ag, [[F10 cut
— 007, A14,F12 VF13 F Ag, [JF10
—
L Or, FEyy Y
— : A4, 007, F12 VFi3 E Ag, [[F10 Ad
e Case rule AT
hy : 004, [JFo - Fr A4 hg : OT'11, Fg, Ag, [JF7, [[Fo F A1o
ohy : (OT'11, [JF9), Ag - Aqo, [JF7 ohg : ((OT'11, [JFe), Ae), [JF7 - A1o cut
— : (Or'11, [JFe), As F A1
—
ony Do, Fo, OT11, s - B10, 077 Y he: A, Fo, 01y, [F7, [Fs - Arg /"
. Ao, Fo, 0011, [Fs F Ao hCut
—: Ag, 0011, [JFo F Aqg
h; : O - Fr A4 hg : O, Fg, A11, [JF7, [[Fo F A1o
eh, : O, Ay, Fs - Ao, (F b (O, Ay, [F0) IFr F Avo [
—:0rg, Aq1, [[Fo F A1o
—
ohy : Arr,Fo, O, [Fs - 810, JFr " e Aus,Fo, 0T, [F7, [Fs - Aro /"

— :A11,F, 0T, [[Fg = Ayg
—: Aq, 00, [[Fo = Axo
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h; : Ol - Fg m hg : UTg, Fo, A7, [[Fg F Aqg

ehy : (s, A7 F Aqg, [|Fo ehg : (g, A7), [[Fo F Aqp cut
7:DF67A7}*A10 U
—
ax/W ax/W
ohy - A7, Fo, Ol I Ao, [Fs hs : A7, Fo, 0T, [Fs I Ao
ax/W hCut
—: A7, 00 F Aqp,Fo — : A7,Fg, 006 F Aqp
Cut
71A7,|:’F6|*A10 sku
ha : OT13, [JF12 - Fio A4 hiy : OTy3,F7,F12, As, [[F12 - Ao, [[F10
ehy : (LT3, [|F12), As F (Ao, [[F10), F7 ohi1 : (T3, [[F12), As),F7 = Ag, [[F10 cut
A
—: (013, [|F12), As F Ag, [[F10
—
- = aX/W
— :0ry3, [JF12 F Fio a4
— : Ag, O3, [[F12 = Ao, [|F10
hy : O F Fig . hyy : OT7,Fi2, Ag, [[F12 F Ag, [|F10
ohy : (I'7, Ag + (Ag, [JF10), [[F12 ehy; : (7, Ag), [[F12 F Ay, [[F10 cut
u
—:0r'7, Ag = Ag, [[F10
—
_— W
— 07 + Fio ax/ m
—: Ag, 007 F Ag, [F10
hy : OD7 - Fyio m hyy : 07, Fs, F12, Ass, [[F12 F Ag, [[F10
ohy : [(I'7, Ays, [[F12 = (A, [[F10), Fs ohy; : (A7, Aus, [[F12),Fs = Ag, [[F10 cut
u’

— 07, Az, [[Fi2 F Ao, [[F10
—

— 007  Fio
=+ Aq3, 007, [[F12 F Ao, [[F10

ax/W

A4
e Case rule 1,
hy : 00 - Fr

A4
oh; : [T, L, Ao - Ag, [IF7 ohg : (g, L, A1), [JF7 F Ag
. 0l, L, At F A
-

1z

Cut

1
— 1, A, Ol F Ay — F

ho : OI'7 - Fig

A4 1y
ohy : [I'7, Ag F (Ao, [|F10), L oh;; : (007, Ag), L F Ao, [[Fio cut
A’

—:0r'7, Ag = Ag, [[F10

—

— [0y + Fyo
—: Ag, 007 - Ag, [[F10

ax/W

A4

hy : OI'7 - Fyg A4 N
ohy : OC7, L, Ara F (Ag, [JF10), Fs ey (O07, L, As2). Fs Do, [Fi0 v

— 007, L, A2 - Ag, [|F10
—

ut

1
—: 1, A5, 007 - Ag, [[F10 r
e Case rule
hy : g - Fr Ad
oh; : (s, A11,pg F (A10,py), [[F7 ohg : (s, A11,py), [JF7 - A1o, Py c
ut
— : 06, A11,pg F A10, Pg
—

I
— Ay, 006, pg F Ao, py
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hy : 'y - Fg A4
ohy : U7, Ag = ((A12,p11), [F9), P11 ehio : (U7, Ag),pyy - (A12,p44), [JFo

Cut
—: 07, Ag F (A12,pq1), [[Fo
—
_— W
. or, Fre 2/ "
—:Ag, 007 F Ai2,py4, [[Fo
ho : (I'7 - Fg A4 I
ehy : OT'7, Ays, pyy F ((A12,p44), [IFo), Fs ohio : (U7, A1s,pyq), Fs  (A12,p44), [|Fo cut
A
- DF7’A13’P11 = (A12aP11)f []Ff’
—
I
— A3, 007,pyy F Ar2,py4, [JFo
e Caserule T,
h; : Ol + Fr m hg : O, A1o, [[F7 - Ag
ohy, : OTg, T, Agg - A, [[Fr ehg : (O, T,A10), [[Fr F Ag _©
Cut
—.Ole, T, Ao F Ag "
—
W W
oy T Ar0. O - 2g. [Fr =" g i T Avg, O, 77 - g 2
hCut
T T, Ao, 06 F Ay .
hy : O7 F Fio m hiy : 07, Ag = Ag, [[F10
ohy : L'z, Ag = (Ag, [JF10), T ohiy : (HU7, Ag), T F Ag, [[Fi0 .
a0
—:0r7, Ag F Ao, [[F10
—
ax/W
—: Ag,UT7 F Ag, [[F10
hy : O'7 F Fio 4 hyy : 007, Fg, A1z F Ao, [JF10
L
ehy : OI'7, T, Ay2 F (Ag, [IF10),Fs ehyq : (OI'7, T, A12),Fs F Ag, [|F10 cut
A
— 007, T, A2 = Ao, [|F10
—
_— W
— :0Or; - Fio d A4
—:T,A12,007 = Ag, [[F10
8.7 Status of —: 0K
e Case rule —pg
h3 : Ag - F7,F9, A12,F13 — F1a  h3 : F10, Ag = F7, A12,F13 — F1a N hi1 : F7,F13,As,Fg — F1o - F14, A12 .
oh3 : Ag,Fg — Fio (A]Q,Flg — F14),F7 ehqq : (A87F9 — F10)7F7 F Aqi9,F13 — F1a
Cut
—: Ag,Fg — F1o = A12,F13 — F1a
—
inv-th/ax inv-th/ax
hs : Ag,Fi3 - Ay2,F14,F7,Fg h3 : Ag,F10,F13 = Ay2,F14,F7 NS .
ax
ohjz : Ag,Fi3,Fg — Fio - Ay2,F14,F7 hiy : Ag,F13,F7,F9 — F10 = Ay2,F1q hCut
u’

— : Ag,F13,F9 — Fi9o - Ay2,F14
—:Ag,Fg = Fio - A12,F13 — F1a

e Case rule Ap

hs : Ag = F7,Fg, A12,F13 AF1a  h3 : Fio,Ag - F7, A12,F13 AF1q o) hi1 : F7, Ag,Fg — F10 - F13, A

oh3 : Ag,Fg — Fio (Alg,Flg /\F14),F7 ehqq : (Ag,Fg — |
—:Ag,Fg — F10 = A12,F13 AF14
—
inv-th/ax inv-th/ax inv
h3 : Ag = Aya,F13,F7,F9 h3 : Ag,Fi9 - A12,F13,F7 NS . h3 : Ag = Aj2,F14,F7,Fg
ax
oh3 : Ag,Fg — F1o - A1a,F13,F7 hiy : Ag,F7,Fg — Fio - Aj2,F13 oh3 : Ag,Fg —

hCut
— : Ag,Fg — F10 = Ay2,F13

— :Ag,Fg = Fi19 = A12,F13 AF1g
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e Case rule Vg
hiy : F7,Ag,Fg — Fio I F13,F14, A12

h3 : Ag = F7,Fg, A12,F13 VF14 h3 :Fio,Ag - F7,A12,F13 VF1q N
oh3 : Ag,Fg — Fio (A127F13 \/F14),F7 ehqq : (Ag,Fg — F10)7F7 F Ai2,F13 VFi4
Cut
—:Ag,Fg = Fio = A12,F13 VF14
—
inv-th/ax inv-th/ax
hs : Ag = Aq2,F13,F14,F7,Fg h3 : Ag,Fi19 = A12,F13,F14,F7
—L ax/W
oh3 : Ag,Fg — Fio - A12,F13,F14,F7 hi1 : Ag,F7,Fg — Fio = A12,F13,F14
hCut
—:Ag,Fg — F19 = A12,F13,F14

R

— :Ag,Fg = Fi9 = A12,F13 VFiq

e Caserule Lg

hi1 : F7,As,Fg — F10 - A2

h3 : Ag - F7,Fg, L, A12 h3 :Fi0,As - F7, L, Aq2 N
R
ohj : Ag,Fg — Fio - (L, Ag2),Fr oh;; : (Ag,F9 = Fi0),Fr = L, Aqp cut
—:Ag,Fg - FioF L, A2 b
—
W W
oh3 : Ag,Fg — Fio - L, A12,F7 ax/ hiy : Ag,F7,Fg = Fio - L, Aqp :Z/
t
—: Ag,Fg - FioF L, Ao v
e Caserule Tg
hy : Ag - F7,Fg, T,A12 h3 :Fi0,Ag FF7, T, Ayn
—L TR
ohy; : (Ag,Fg — Fi0),F7 F T, A1z

oh3 : Ag,Fg — Fio - (T, A12),F7
Cut

—:Ag,Fg = Fio - T,A12
—

Tr

— 1 Ag,Fg - FioF T,A12

e Case rule A4
hio : O3, 0F7 F Fio
ohio : (13, A14),Fs — Fo),OF7 = Aqy, [|F

h3 : O3, Ay - OF7,Fs, A1, [[F12 b3 : Fo, T3, Ayg F OF7, Aqy, [[F12

ohy : (i3, A14),Fgs = Fo = (A11, [[F12), OF7
—: (OT13,A14),Fg = Fg F Ay, [[F12
—

hyo : OF7, 003 - F1a ) hyo : O
h3 : Ayg, 0013 F OF7, Ay, Fg, [[F12 ohyo : F7, Ayg, 013 = A1, Fs, [JF12 hCut h3 : Ayg,Fo, 0013 F OF7, Ayy, [|F12 ohyo : [JF7, Ay
u
— Ay, 0013 - Ayy,Fs, [[Fi2 — A1y, Fg, 0013 - Ayy, [JF12

ax/W

—: A4, 0013, Fg = Fg = Aqy, [[F12

hio : 41 FF
10 11 13 A4

h3 : Fo,OT11, Ara - F7, Aqa, [|F13
((Or11, A14),Fg — Fg),F7 - A1a, [|F13

h3 : OC11, Agg F Fr,Fg, Aa, [[F13

ohs : (OI'11,A14),Fs — Fo = (A12, [|F13), Fr
—: (011, A14),Fg — Fo F Aga, [[F13
—

ehip :
Cut

———— ax/W
—:0Ory +F
11 13 A4

—: A1g, DF117F8 — Fg F Aqa, []F13

e Case rule —p,

hio : A7,Fg = Fg FF11,A13 hjo :Fi12,A7,Fg = Fo - Ag3

h3 : A7 = F11 — F12,Fs, A1z h3 : Fg, A7 = F11 — F12,Aq3 o)
oh3 : A7,Fg — Fg = A13,F11 — Fi2 ohjo : (A7,Fg — Fg),F11 — Fia - Ags
Cut
—:A7,Fg > Fg F A3
—
inv-th/ax inv-th/ax
— :A7,F11 F Ay3,F12,Fg — 1 A7,F11,Fg F Aq3,F12
—L ax
—:Az7,F11,F12,Fs = Fg - Aqg o
s

—:A7,F11,Fs = Fg F Aq3,F12

—:A7,F11,Fs = Fg F Aqg

ax/W
sCut

—:A7,Fs = Fg - A13,F11

—:A7,Fg =+ Fg F A3
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h3 : A14,F11 — F12 b F7,Fs, A1z h3 : Fg, Aq4,F11 — F12 = Fr7, Agg

hio : F7,A14,Fs — Fg - Fi1,
oh3 : (A14,F11 — F12),Fs — Fg F Ay3,F7

ohip: ((A14,F11
—: (A14,F11 — F12),Fgs = Fo F Ay3
—

inv-th/ax inv-th/ax
h3 : A1g b Ag3,F11,F7,Fg h3 : A14,F9 = Aq3,F11,F7 . h3 : A14,F12 = Aq3,F7,Fg
ax
oh3 : Ay4,Fg — Fg - Aq3,F11,F7 hio : A14,F7,Fs — Fg I A13,F13 oh3 : Ajy, Fy
hCut —_—
—:Aq14,Fg = Fg - A13,F11

— : Aqy4,F11 — F12,Fg = Fg F Ays
hg : F7, Ag - F10,A12 hg : F7,F11, Ag - Aqp
ohg : (As,F10 — F11),F7 = Aq2
— : Ag,F10 > F11 F Aqs Cut
—
hg : Ag,F7 - Ay2,F19 ax/i

h3 : Ag - F7,F10,A12 h3 :Fi11,Ag - Fr, A
oh3 : Ag,Fi0 — F11 F Aq2,F7

ax/W
hg : Ag,F11,F7 = Aga
ax/W ax/W
hs : Ag = Aq,Fi0,F7 ohy : Ag,F7 = Aq2,Fig hCut hy : Ag,Fi11 - Ayga,Fr ohg : Ag,Fy1,F7 = Ao hCut
u u
—:Ag}—Alg,Flo —:As,Flll—Alg

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

hs : A7 = F11 AF12,Fs,A13 h3 : Fg, A7 FF11 AF12,Aq3 hio : F11,F12,A7,Fg — Fg - A3

L AL
oh3 : A7,Fg — Fg = Aqy3,F11 AF12 ohio : (A7,Fs — Fg),F11 AF12 - Ays
Cut
— : A7,Fg - Fg - Aj3
—
inv-th/ax inv-t
hio : A7,F11,F12 - Ayg, Fg A hio : A7,F11,F12,Fg = Agg A
L L
hz : A7 A13,Fs,F11 AFi2 ohio : A7,F11 AFi2 - Ag3,Fg hCut hz : A7, Fg - Aq3,F11 AF12 ohjo : A7,Fg,F11 AF1a2 - Ay hCut
u A
—: A7+ Aqy3,Fg —: A7, Fg F Agg Sy
—:A7,Fg - Fg F A3
h3 : A14,F11 AF12 = F7,Fg, A1z h3 : Fo, A14,F11 AF12 - F7, A3 hig : F7,F11,F12,A14,Fs — Fo = Aqg
oh3 : (A14,F11 AF12),Fg — Fo F Aq3,F7 ohio : ((A14,F11 AF12),Fs — Fg),F7 F Ags c
ut
— :(A14,F11 AF12),Fs = Fg - Aygg
—
inv-th/ax inv-th/ax
hs : A1g,F11,F12 - Az, F7,Fs hz : A14,F11,F12,F9 F Ayz,Fr
— ax/W
oh3 : Ay4,F11,F12,Fg — Fg = Aq3,F7 hio : A14,F11,F12,F7,Fg — Fo = Ay
hCut
— 1 A14,F11,F12,Fs = Fg - Agg A
L
— :A14,Fg = Fg,F11 AF12 F Agg
e Case rule Vv,
h3 : A7 = F11 VF12,Fs,A13 h3 :Fg, A7 FF11 VFi12,Aq3 _,, hwo :F11,A7,Fs — Fo = A1z hio : Fi2,A7,Fs — Fo = Aqg
L
oh3 : A7,Fg — Fg - Ay3,F11 VF12 ohyo : (A7,Fg — Fg),F11 VFi2 F Ass
Cut
—:A7,Fg > Fg F A3
—
inv-th/ax inv-th/ax
—: A7 F Ay3,F11,F12,Fg — :A7,Fg - A13,F11,F12 N .
ax
—:Az7,Fs — Fg F Aq3,F11,F12 — 1 A7,F12,Fs = Fg F Aq3,F11 cut
sCu ax
—:A7,Fg = Fg - Ay3,F11 —:A7,F11,Fs = Fg - Ag3 .
S
—:A7,Fg =+ Fg F A3

hz : A14,F11 VF12 = F7,Fg, A13  h3 : Fg, A14,F11 VF12 FF7, Agg

hio : F7,F11,A14,Fs = Fg I

oh3 : (A14,F11 VF12),Fg — Fg - Ay, Fr ohio : (A1, Fi
—: (A14,F11 VF12),Fs = Fg - Ay3
—
inv-th/ax inv-th/ax
hio : A14,F12,F7 = Aq3,Fs
ohig : A14,F7,F11 VF12 - Ag3, Fs h3 : A14,Fg,F11 VF12 F Ay
hCut

— :A14,F11 VF12 - Aq3,Fg

- hio : A14,F11,F7 F Aq3, Fs
ax,
h3 : A14,F11 VFi12 = Aqy3,F7,Fs

— :Ay4,Fg = Fg,F11 VF12 F Agg

e Case rule AT
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h3 : Az = [|[F11,Fs, A1z h3 : Fo, A7 F [[F11, Aqz hio : F11, A7, [JF11,Fg = Fo - Aja

L
oh3 : A7,Fg — Fg = Ay, [[F11 ohig : (A7,Fg — Fg), [[F11 - A1z
—:A7,Fg -+ Fg F Ao
—
inv-th/ax inv-th/ax
hio : A7,F11, [JF11 - A12, Fg hip : A7,F11,Fo, [[F11 F A1z
ax/W AT ax/W

h3 : A7 - Aya,Fg, [[F11 ohig : Az, [JF11 F Ay, Fg Cut hs : A7, Fg F Aqa, [[F11 ohyo : A7,Fg, [J[F11 - Ara LCut

u 1%

—: A7 F Aq2,Fg — A7, Fg - Aqo

—:A7,Fg =+ Fg F Aqo

h3 : Ay3, [JF11 F F7,Fs, A12 hz : Fg, Ayz, [JF11 - Fr7, Ao 5 hig : F7,F11, A1s, [JF11,Fs = Fg - Aqa

L
oh3 : (Ag3, [[F11),Fs — Fo - Aq2,Fr ohio : ((A1s,[JF11),Fs — F9),F7 = Aqa cut
u
—: (A13,[JF11),Fs — Fo F Aqa
—

ax/W ax/W

ohz : Ay3,Fi1, [|JF11,Fs — Fo F Aya, Fr hio : A1s,F11,F7, [JF11,Fs — Fo - Aqo Cut

A

— : Ay3,F11, [JF11,Fs = Fg - Aqa
—: Augz, [[F11,Fs = Fg = Aja

e Case rule 1,

hy: A7 F L Fg,A11 hz:Fg, A7 F L, Aqq

L
eh3 : A7, Fg — Fg - A1, L .hloi(A7,F8‘)F9),J_)—A11
Cut
—:A7,Fg > Fg F A1 v
—
ax/W 1y ax/W Ll
hs : A7+ L, Aq1,Fs ehio: L, A7 F Aq1,Fs hCut hs : A7,Fo - L, Aq1 ehio: L, A7, Fg - Aqq hCut
U 10k
—: A7+ Aq1,Fs —: A7,Fg F Aq1
—:A7,Fg > Fg - Aqq
hy : L, Aya - F7,Fg, A11 hz:Fo, L, Aya - F7, A1y . L
L
ohz : (L,A2),Fg — Fg - Ay1,F7 ohio : ((L,A12),Fs — Fg),Fr F Any cut
A’
- (J_,Alz),Fg — Fg F Aqs
—
1z
—:1,A12,Fg — Fg - Aqq
e Case rule
hs : A7 Fpyy,Fs, A12,py; hs 1 Fo, A7 b pyy, Ava,pyy R
L
oh3 : A7, Fg — Fg F (A12,p1,): P11 ohio : (A7,Fs — Fg),pyq F A12,pq
Cut
—:A7,Fg = Fg = A12,py,
—
ax/W I ax/W
hz : A7 = Ay2,Fs,py1,Py; ohio : A7,py; F A2, Fs,pyy he hy : A7,Fg F A12,p1,P1; ohig: A7,Fg,py; F Aia,pgy he
ut ut
— A7 F A12,Fs,py, — 1 A7,Fg - A12,py, 5
L
—:A7,Fg = Fg F Aj2,pyy
hs : A13,pyq F F7,Fs, A12,py;  hz : Fo, Aug,pyy F Fr, A12,pgy
L
oh3 : (A13,p11),Fs — Fo - (A12,p1,),F7 ohig : ((A13,py;),Fs — Fo),F7 = Aqa,py, c
ut
- (A137P11)7F8 — Fo - A127p11
—

— :A13,py;,Fs = Fo b Aya,pgy

e Case rule Tp,

hs : A7+ T,Fg,A11 h3g :Fg, A7 F T,Aq4 N hip : A7,Fg — Fg - Ay
L
ohs : A7, Fg — Fo - Ay, T ohig: (A7,Fg = Fg), T F Ay,
Cut
— : A7,Fg - Fg - Aqy v
—

W
— : A7,Fg =+ Fg F Ay ax/
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hy : T,Aq2 - F7,Fs,A11 h3 :Fg, T,A12 FF7, Aqy

hio : F7,A12,Fg — Fg F Aqq T
oh3 : (T,Alz),Fg — Fg - Aq1,F7 ehig : ((T, A12),Fg — Fg),F7 A cut
— (T,A12),F8 — Fo F Ay
—
ohs T2 Ars Fs = Fo F Arr Fr 2" Byo i T A FroFs o By F Ay 200
T, A1, Fs 5 By F Apy houe

8.8 Status of A;: 0K

e Case rule —p

h3 : Fo,F10, Ag - F7, A12,F13 — F1g

hi1 : F7,F13, Ag,Fg AF10 - F14, A2 o
oh3 : Ag,Fg AFio F (A12,F13 — F14),F7 ohy; : (Ag,Fg AF10),F7 - A12,F13 — Fig c
ut
— 1 Ag,F9 AF1o F A12,F13 = F1g
—

inv-th/ax
hs : Ag,Fi0,F13,F9 - Aq2,F14,F7
oh3 : Ag,Fi3,F9 AFi9 - A12,F14,F7

ax/W
hiy @ Ag,F13,F7,Fg AFio - A12,F14 hCut
1k
— :Ag,F13,F9 AF10 F A12,F14 Sn
—:Ag,Fg AF1o - A12,F13 — F14 )

e Case rule A

h3 : Fg,F10,Ag FF7, A12,F13 AF1g

hiy : F7, Ag,Fg AFio F Fi3, A12
L
oh3 : Ag,Fo AFio F (A12,F13 AF14),F7

hiy @ F7, Ag,Fg AF10 - F14,A12

ohy; : (Ag,Fg9 AF10),F7 - A12,F13 AF14 c
ut
— :Ag,Fg AF1o - A12,F13 AF14
—

inv-th/ax
hiy @ Ag,Fi10,F7,Fg = Aq2,Fig

inv-th/ax
. hi1 : Ag,F10,F7,Fg = Aq2,F1a
ax
hs : Ag,Fi0,Fg = A12,F7,F13 AF14 ohi : Ag,Fi0,F7,Fg = Ay2,F13 AF1s
hCut
— : Ag,F10,F9 = A12,F13 AF1q

AL
— :Ag,Fg AF1o - A12,F13 AF1q

e Case rule Vg

h3 : Fg,F10,Ag FF7,A12,F13 VF1g

hip : F7, Ag,Fg AFig - F13,F14, A12
oh3 : Ag,Fg AFio F (A12,F13 V F14),F7

R
oh; : (Ag,Fg9 AF10),F7 = A12,F13 V Fig
Cut
— : Ag,Fg AF10 - A12,F13 VF14
—
inv-th/ax
hs : As,Flo,Fg ~ A127F137F14-,F7
oh3 : Ag,Fg AFio = A12,F13,F14,F7

ax/W
hiy : Ag,F7,F9 AFi0 F Ay, F13,F14
hCut
— : Ag,Fg AFi0 F Aq2,F13,F14
R
— :Ag,Fg AF10 F A12,F13 VFiq

e Case rule Lp

h3 : Fg,F10,Ag FFr, L, Aqa

hi1 : F7,Ag,Fg AF1g - Aqz
ehs3 : Ag,Fg AFio F (L, A12),F7

R
ohyy : (Ag,Fg AFi0),F7 - L, A2 cut
— : Ag,Fg AFi10 F L, Aqs v
—

W W
oh3 : Ag,Fg AFig - L, A1a,F7 ax/ hiy ¢ Ag,F7,Fg AF1o - L, Aqa ax/

hCut
— : Ag,Fg AFi1o F L, Aqs U

e Case rule Tg

h3 : Fo,F10, As FF7, T, A1z
oh3 : Ag,Fg AFig F (T,A12),F7

Tr
ohy; : (Ag,Fg9 AF10),F7 - T,A1 c
ut
—: Ag,Fg AFio F T, A5
—

— :Ag,Fg AFioF T,Aq2

Tr
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e Case rule A4

h3 : Fg,Fo, 13, Ayg F OF7, Ayy, [[F12 A hio : OT13, 0F7 F Fi2 Ad
L
ohs : (13, A14),Fs AFg F (Ara, [[F12), OF7 ohio : (13, A14),Fs AFo), OF7 F Aqy, [[Fi2 cut
u
—: (013, A14),Fs AFg F Aqg, [[Fi2
—
ax/W
T hio: DF77 O3 F Fio A4
ax
h3 : Ayy4,Fg,Fg, U153 = OF7, Aqq, [[F12 ohig : [JF7, Ayy,Fg,Fo, U153 = Aqq, [JF12 c
ut
— :A14,Fg,Fo, 013 F Aqy, [[Fi2
—:Aqq,0013,Fs AFg = Ay, [|Fi2
h3 : Fg,Fo, (T11, Ayg - F7, Aqa, [|F13 hio : OT11 F Fi3
L
oh3 : (LT11,A14),F8 AFg - (A12, [|F13),F7 ohio : ((OT11, A14),Fs AFg),F7 F Aga, [[Fi3 c
ut
—: (011, A14),Fs AFg F Aqo, [[Fi3
—
- = aX/W
— : [0y F Fi3 Ad
—:Ayq,0011,F8s AFg = Aya, [[F13
e Case rule —,
h3 : 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
—
inv-th/ax inv-th/ax
hio : A7,Fs,Fg = Aq3,F11 hio : A7,F12,Fs,Fg = Aqg
ax/W —L
h3 : A7,Fg,Fg - Ay3,F11 — F12 ohio : A7,Fs,Fg,F11 — Fi2 = Aqg
hCut
—:A7,Fs,Fg - Agg N
L
T A Fs AFo I Dig
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 F Ays cut
A
—: (A14,F11 = F12),Fs AFg - Ags
—
inv-th/ax inv-th/ax
. hio : A14,F7,Fs,Fg = A1, F11 hio : A14,F12,F7,Fs,Fg - Ay NS
ax
h3 : A14,Fs,Fg,F11 — F12 = Ag3,Fr ohig : A1y4,F7,Fg,F9,F11 — Fia = Agg
hCut
— :Ay4,F8,F9,F11 — Fia - Agg A
L

—:Ay14,F11 = F12,Fg AFg - Agg

e Case rule Af,

h3 : Fg,Fg, A7 - F11 AF12,A13 A hio : F11,F12,A7,Fs AFg - Aqg A
L L
oh3 : A7, Fg AFg - Ay3,F11 AF12 ohio : (A7,Fg AFg),F11 AF12 F Ay
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 ohig : 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 AFg - Ay3,Fr ohjo : ((A14,F11 AF12),Fg AFg),Fr - Agg c
ut
— : (A14,F11 AF12),Fg AFg - Agg
—
inv-th/ax
h : A14,F11,F12,Fs,Fo - Ay, Fr A o
L ax
oh3 : Aqy,F11,F12,Fs AFg - Az, Fr hig : A14,F11,F12,F7,Fs AFg - Aqg hCut
A

— :Ay4,F11,F12,Fg§ AFg - Ay
— :A14,F11 ANF12,Fg AFg = Agg

AL
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h3 : Fi10,F11, Ag - F7, A2 hg : F7,F10,F11,As F Agz
L

oh3 : Ag,Fi9 AF11 F Ao, Fr ohg : (Ag,Fi9 AF11),Fr F Aqo c
ut
—: Ag,Fi0 AF11 = Aqa
—
ax/W
. hg : Ag,F10,F11,F7 = Aq2
ax
hy : Ag,Fi0,F11 F A2, Fr ohg : Ag,Fi0,F11,F7 = Aga hCut
281
— : Ag,F10,F11 - A2 A
L
— :Ag,F10 AF11 F Aya
e Case rule Vv,
h3 : Fg,Fo, A7 = F11 VFi2,A13 A hio : F11, A7,Fs AFg = A1z hig : F12, A7,Fg AFo = Aqg v
L L
ohs : A7, Fs AFg - Ay13,F11 VFig ehip : (A7,F8 /\Fg),Fll VFi2 F Ags
Cut
— : A7,F§ AFg F A3
—
inv-th/ax inv-th/ax
. hio : A7,F11,Fs,Fg = Aqg hio : A7,F12,Fs,Fg = Aqg
ax L
h3 : A7,Fg,Fg - Ay3,F11 V F12 ohjg : A7,Fg,Fg,F11 VFia - Agg
hCut
—: A7,Fg,Fg - Aqg A
L
—: A7, F§ AFg F A3
h3 : Fs,Fo, A14,F11 VF12 - F7,Aq3 A hio : F7,F11,A14,Fs AFg = Ayz hio : F7,F12,A14,Fs AFg - Agg
L L
oh3 : (A14,F11 VF12),Fg AFg - Ag3,Fr ohio : ((A14,F11 VF12),Fs AFg),F7 - Agg c
ut
—: (A14,F11 VF12),Fg AFg - Ay
—
inv-th/ax inv-th/ax
. hio : A14,F11,F7,Fg,Fg F Aqg hio : Ayy,F12,F7,Fg,Fg F Ayg
ax,
h3 : A14,Fs,Fg,F11 VF12 - Ay3,F7 ohio : A14,F7,Fs,Fg,F11 VFi2 F Agg
hCut
— 1 A14,Fg,F9,F11 VF12 F Ay A
L
— 1 A14,Fg AFg,F11 VFi2 F A3
e Case rule AT
h3 : Fg,Fo, A7 - [[F11, A1z hio : F11, A7, [JF11,Fs AFg F Ajp
L
oh3 : A7,Fg AFg - Ay, [[F11 oho : (A7,Fs AFg), [[F11 F A1z
A7 Fg AFy F Ars
—
inv-th/ax
e hio : A7,F11,Fs, Fo, [[F11 F Aqa
ax,
h3 : A7, Fg,Fg = Aqa, [|F11 ohig : A7, Fs,Fo, [JF11 - Aro ne
t
—: A7,Fg,Fg = Aqa "
L
— : A7, Fs AFg F Aqa
h3 : Fg,Fo, A3, [[F11 F F7, A1z A hig : F7,F11, A13, [JF11,Fs AFo - Ag2 AT
L
ehs : (Alg, []Fll),Fg AFg F Aya,Fr ohio : ((Al;;, []Fll),Fg A Fg),F7 F Aqo c
ut
—: (A3, [JF11),Fs AFg F Ajo
—
ax/W ax/W
oh3 : Ay3,Fi1, [[F11,Fs AFg = Aqa, Fr hio : A13,F11,F7, [[F11,Fs AFg = Aqo e
ut

— : Ay3,F11, [JF11,Fs AFg - App
—: Ays, [JF11,Fs AFo F Aqo

e Case rule 1,

h3 : Fg,Fg, A7 = 1, Ay

L 1
oh3 : A7, Fs AFg F Aqq, L ehio : (A7,F8/\F9),J_}—A11 L
Cut
—: A7, F§ AFg F A1
—
ax/W 1
h3 : A7,Fs,Fg = L, Ay ehig : L, A7,Fs,Fg - Aqy hCut
u

— 1 A7,Fg,Fo - Aqy
— : A7,Fs AFg F Aqq

AL
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h3 : Fg,Fg, L, A1z - F7, Aqg

AL 1z
ohs : (L,Alg),Fs AFg F Aq1,F7 ehig : ((l,A12)7F3 AFg),Fr F Aqq Cut
A
—: (J_7A12)7F8 AFg F Ay
—
1
—: 1,A12,Fg AFg F Aqq r
e Case rule
hs : Fs,Fo, A7 Fpyy, A2, Py
L
oh3 : A7,Fg AFg F (A12,p11),P11 ohio : (A7,Fs AFg),py; F A12,py,
Cut
— :A7,Fg§ ANFg = A12,py,
—
ax/W
hy : A7,Fs,Fg = Ay2,p1,P11 ohig : A7,Fs,Fo,py; b Aia,pqyg ne
ut

— : A7,Fg,Fg I- A127P11
—: A7,F§ ANFg = Aqy2,pyy

hs : Fs,Fo, A13,py; F Fr7, A12,pq;

L I
oh3 : (A13,pyq),Fs AFg F (A12,py,),Fr ehio : ((A13,pyq),Fs AF9),Fr F Ayg,pyy c
ut
—: (A13,p1,),Fs AFo F A12,py,
—
—:A13,py,,Fs AFg F Aq12,pyy
e Caserule T,
hz : Fg,Fg, A7 = T,Aq; hio : A7,Fg AFg - Aqg
L L
ohs : A7, Fs AFg - Aqq, T ohio : (A7,Fs AFg), T F Aqq cut
A’
— : A7, Fs AFg - Aqy
—
ax/W
— : A7, Fs AFg - Aqq
h3 : Fg,Fo, T,A12 - F7, A1 A hio : F7,A12,Fs AFg = Ay
L L
ehs : (T,Alg),Fs ANFg - Aq11,F7 ehig : ((T,A12)7F8 /\Fg),F7 A1 c
ut
—:(T,A12),F§ AFg - Aq1
—
ax/W ax/W
ohs : T,Aq2,Fg AFg = Ay, Fr hio: T,A12,F7,Fg AFg = Aqg hCut
1k
—: T,A12,Fs AFg F Aqq
8.9 Status of V;: OK
e Case rule — g
h3 : Fg, Ag - F7,A12,F13 — F14  h3 : F10,Asg - F7,A12,F13 — Fig v hiy @ F7,F13,As,Fg VFig - F14, A12 .
L
oh3 : Ag,Fg V Fig - (A12,F13 — F14),F7 ohy; : (As,Fg V Fi0),F7 = A12,F13 — Fig
Cut
— : Ag,Fg VFio F A12,F13 — Fig
—
inv-th/ax inv-th/ax
h3 : Ag,F13,Fg = Aq2,F14,F7 hs : Ag,F10,F13 = A12,F14,F7 .
L ax
oh3 : Ag,Fi3,F9 VFi0 - A12,F14,F7 hiy1 : Ag,F13,F7,F9 VFig - A12,Fi4
hCut
— : Ag,F13,F9g VFi0 = Ay, Fia n

— : Ag,Fg VFio F Ay12,F13 = Fig
e Case rule Agr

h3 : Fg, Ag - F7,A12,F13 AF14a h3 :Fi9,Ag - F7,A12,F13 AF1a v hiy @ F7,Ag,Fg V Fio - F13, Ay
L

oh3 : Ag,Fg V Fig - (A12,F13 AF14),F7 ohy; : (Ag,Fg VFy
— : Ag,Fg VFio - A12,F13 AF14
—
inv-th/ax inv-th/ax inv-
hs : Ag,Fg = A2, F13,F7 h3 : Ag,Fio - A12,F13,F7 v o hs : Ag,Fg - A12,F14,F7
L ax
oh3 : Ag,Fg VFig - Az, Fi3,F7 hi1 @ Ag,F7,Fg VFio = Aqa,Fi3 hCut oh3 : Ag,Fg V
» 283 -78,79 V

— :Ag,Fg VFio F A12,F13

— : Ag,Fg VFio F A12,F13 AF14
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e Case rule Vg

h3 : Fg, Ag - F7,A12,F13 VF1a h3 :Fig, Ag - F7, A12,F13 VFig v hi1 : F7, Ag,Fg VFig - F13,F14, A12
L
oh3 : Ag,Fg VFig F (Aya,F13 VF14),F7 ohy; : (As,Fg VFi0),F7 - A12,F13 VF14
Cut
— : Ag,Fg VFio F A12,F13 VF14
—
inv-th/ax inv-th/ax
hs : Ag,Fg - A12,F13,F14,F7 hs : Ag,Fio - A12,F13,F14,F7 .
L ax
oh3 : Ag,Fg VFig - Aja,Fi3,F14,F7 hyy @ Ag,F7,Fg VFig - Aya,F13,F14
hCut
— :Ag,Fg VFi0 F A12,F13,F14
R
— :Ag,Fg VFio F A12,F13 VF1s
e Caserule Lg
h3 : Fg, Ag - F7, L, A12 h3:Fi0,As - F7, L, Aq2 v hi1 : F7,Ag,Fg VFi0 - A2
L
oh3 : Ag,Fg VFio - (L, A2),Fr ohy; : (Ag,Fg VF10),F7 F L, Ao cut
—: Ag,Fg VFio F L, Ao v
—
ax/W ax/W
oh3 : Ag,Fg VFio - L, A1z, F7 hiy @ Ag,F7,Fg VFig = L, Aga hCut
—:Ag,Fg VFio F L, A2 "
e Caserule Tg
hy : Fg,Ag FF7, T,A12 h3:Fi10,Ag FF7, T, Az v
L
oh3 : Ag,Fg VFio - (T,A12),F7 ohi; : (Ag,Fg9 VF10),F7 - T,A12 Cut
A
—:Ag,Fo VFio F T,A12
—
Tr
— : Ag,Fg VFio b T, A5
e Case rule A4
h3 : Fg, T3, A1y - OF7, Ay, [[F12 b3 : Fg, T3, Agg F OF7, Aqy, [|F12 hio : OT13,0F7 F Fi2
L
oh3 : (i3, A14),Fg VFo F (A11, [[F12), OF7 ohio : (13, A14),Fs VFo),OF7 = Aqy, [JF1
—: (OT13,A14),Fs V Fg - Aqq, [|F12
—
ax/W
hyio : OF7, 0013 F Fio * hig : O
ax/W A4 ax/W
h3 : Ayg,Fs, 0013 F OF7, Ayg, [Fi2 ohyo : [JF7, A1y, Fg, 13 = Aqy, [JF12 hCut h3 : Ayg,Fo, 0013 F OF7, Ayy, [|F12 ohyo : [JF7, Ay
u
— i Ay,Fg, 0013 F Aqq, [[Fi2 — A1y, Fg, 0013 - Ayy, [JF12
— A4, 0013,Fg VFg = Aqy, [[F12
h3 : Fg,OT11, A1g b F7, Aya, [[F13 hg : Fo,dT11, A1g - Fr7, Aga, [[Fis hio : Oy F Fis
L
oh3 : ((Ol'11,A14),F8 VFg F (Ar2, [JF13),F7 oho : ((r'11, A14),Fg V Fg),F7 F Ay, [[F13
—: (0r11,A14),F8 VFg F Aqa, [[F13
—
I —— aX/W
— 0011 FFi3

A4
— 1 A1, 0011,Fg VFg F Ay, [[Fi3

e Case rule —,

h3 : Fg, A7 FF11 — F12,A13 hz : Fg, A7 - F11 — F12,A13 v hio : A7,Fg VFg - F11,A13 hio:Fi12,A7,Fg VFg - Az
L

eh3 : A7,Fg VFg - Aj3,F11 — F12 ohig : (A7,Fg VFg),F11 — Fia F Ags
Cut
T A7 FsVFy - Ars
—

inv-th/ax inv-th/ax

—:A7,F11,Fg = Aqy3,F12 — :A7,F11,Fg F Ay3,Fi2 p
L ax
—:A7,F11,Fs VFg I Aq3,Fi2 — 1 A7,F11,F12,Fg VFg = Aq3

ax/W sCut

—:A7,Fg VFg = Aq3,F11 —:Az7,F11,Fs VFg = Aq3

sCut
— : A7,Fg VFg F A3
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h3 : Fg, A14,F11 — Fi2

F7,A13 h3z:Fg,A14,F11 — F12 - F7,Ag3 hio : F7,A14,Fg VFg - F11, 2
oh3 : (Ay4,F11 — F12),Fg VFg - Ay3,Fy ohig : ((A14,F11 -
—:(A14,F11 = F12),Fs VFg - Ay3
—
inv-th/ax inv-th/ax
h3 : A14,Fs = Aq3,F11,F7 h3 : A14,F9 = Aq3,F11,F7 - h3 : A14,F12,Fs = Ay, F7
L ax,
oh3 : Ay4,Fg VFg - Ay3,F11,Fr hio : A14,F7,Fg VFg - Aq3,F11 oh3 : Ay, Fy
hCut _—
— :Ay14,Fg VFg - A13,F11

e Case rule A

— :Aq14,F11 — F12,Fg VFg - Ayg

h3 : Fg, A7 = F11 AF12,A13 h3 :Fg, A7 FFi1 AF12,Aq3 hio : F11,F12,A7,Fs VFg = Aqg A
L
oh3 : A7,Fg VFg - A3, F11 AF12 ohyo : (A7,Fg VFg),F11 AF12 - Agg
Cut
—: A7, F§ VFg F A3

—

inv-th/ax inv-t
hio : A7,F11,F12,Fs = Ags N hio : A7,F11,F12,Fg - Agg N
L L
h3 : A7,Fg = A13,F11 AF12 ohig : A7,Fg,F11 AFi12 = Ajs hCut h3 : A7,Fg F A13,F11 AFi12 ohjo : A7,F9,F11 AF12 = Agg bCut
u 1%
—: A7, Fg - A1 —: A7,Fg - A1
—: A7, Fs VFg F A3
h3 : Fg, A14,F11 AF12 FF7, A3 h3 :Fg, A14,F11 AF12 - F7,Agg hio : F7,F11,F12,A14,F3 VFg - Agg A
L
oh3 : (A14,F11 AF12),Fs VFo = Ay3,Fr ohio : ((A14,F11 AF12),Fg VFg),F7 = Ayg cut
A
— : (A14,F11 AF12),Fg VFo - A3
—
inv-th/ax inv-th/ax
h3 : A14,F11,F12,Fs = Ay, Fr h3 : A14,F11,F12,F9 - Ag3,F7 .
ax
oh3 : Ay4,F11,F12,Fg VFg I Ay, Fr hio : A14,F11,F12,F7,Fg VFg - Agg
hCut
— :A14,F11,F12,Fg VFg - A3
L
— :A14,F11 AF12,Fg VFg = Ay
e Case rule Vp,
h3 : Fs, A7 FF11 VFi12,A13 h3 :Fg, A7 - Fi1 VFi2,Aq3 hio : F11,A7,Fs VFg = Ay3  hio : F12,A7,Fs VFg - Ayj v
L L
oh3 : A7,Fg VFg F Ay3,F11 VFi2 oho: (A7,Fg VFg),F11 VFi2 - Ag3 c
t
—: A7, F§ VFg F A3 v
—
inv-th/ax inv-th/ax
—:A7,Fg = A13,F11,F12 — :A7,Fg - Ay3,F11,F12 .
ax
—:A7,Fg VFg - Ay3,F11,F12 — :A7,F12,Fg VFg - Ay3,F13
sCut ax/W
—:A7,Fg VFgo - A13,F11 — : A7,F11,Fg VFg F Aqg .
t
— : A7,Fg VFg F A3 sk

h3 : Fg,A14,F11 VF12 FF7, Ay

3 h3:Fg,A14,F11 VFi2 - F7,Ag3

hio ¢ F7,F11,A14,Fg VFg - A

oh3 : (A14,F11 VF12),Fg VFg - A3, Fr

ohio : ((A14,F11 )

inv-th/ax
h3 : A14,F11,Fs = Ay, Fr

inv-th/ax
h3 : A14,F11,F9 = Ay, Fr

oh3 : Ayy,F11,Fg VFo - Az, Fry

— : (A14,F11 VF12),Fg VFo - A3
—

. h3 : A14,F12,Fs - Ay, Fr

ax,

hio : A14,F11,F7,Fg VFg = Ay hCut oh3 : Ajy,Fy
" 3 A4 T

—: Ayq,F11,Fg VFg = Aqg

h3 : F10, Ag - F7,A12  hz :Fi11,Ag - F7, A1z v hg : F7,F10,Ag
L
oh3 : Ag,Fi9 VF11 - Aya,F7

— 1 A14,F11 VF12,Fg VFg F Aqg

A1z hg:F7,Fr1,Ag - Aga

ohy : (Ag,F10 VF11),F7 - Ag2

— :Ag,F10 VF11 F Aqz

Cut
—
ax/W ax/W
- ho : Ag,Fi0,F7 = Ay - hg : Ag,F11,F7 = Aqz
ax, ax,
h3 : Ag,Fio = A2, F7 ohg : Ag,Fi0,F7 = A2 hCut h3 : Ag,Fi11 = Az, Fr ohg : Ag,F11,F7 = Aqp hCut
10k U
—:Ag,Fi0 - A2 —:Ag,F11 - Az
—:Ag,F10 VF11 = Agp

e Case rule AT
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hio : F11, A7, [JF11,F8 VFo F Aja

h3 : Fg, A7 F [J[F11,A12  hg : Fo, A7 F [[F11, A1z
ohio : (A7,Fs VFg), [|[F11 - A1z

oh3 : A7, Fg VFg F Ay, [[F11
— : A7,F§ VFg F Ajo

_
hio : A7,F11,Fs, [J[F11 F Aq2 inv-th/ax Bro : Av Fi1,Fo, [Fis - Aua inv-th/ax
hy 0 A7, Fg = Aga, [[Fu =/ ohig : A7, Fs, [JF11 - Aiz h3 : A7,Fg - Aqa, [[F11 /i ohig : A7, Fo, [J[F11 - A1z
NN hCut T AT FaF B hCut
— 1 A7,F§ VFg - Aqs L
hs : Fg, Ais, [JF11 F F7, A1a hs i Fo, Agg, [[F11 F Fr, Arp hio : F7,F11, A1s, [[F11,Fs VFo F Ao
ehs : (A3, []F11),Fs VFg F Ayo,Fr ehio : (A3, [JF11),Fs V Fg),Fr b Aqp o
— : (A13,[JF11),Fs VFg F A1
—
ehs : Ay3,Fi1, [JF11,Fs VFg - Ao, Fr hio : A1s,Fi1,F7, [JF11,Fs VFo F A ax/W
— : Ay3,F11, [JF11,Fs VFo - Ay hCut
—: A1z, []Fll,Fg VFg bk Ao
e Case rule 1,
h3 :Fg, A7 = L, Aq1 h3:Fg, A7 L, Aqyg
ohs : As,Fg VFg - Arq, L ohyo : (A7,Fs VFg), L Aqs
— A7, FsVFoF Ay Cut
—
hs : A7, Fs F L, A ehig: L, A7, Fs F Aqq }t}it by i An Fo - L, Amy ax/W oo LA FoF AL li:it
—iAnFsE An —:A7,Fg - Ay
—: A7,Fg VFg - Aqq
By iy, L, Awa b Fr, A hgiFo, L A b Fr Au »
ohs : (L,A12),Fs VFy - Au1, Fr ohio : ((L,A12),Fs VFg),Fr b Ay Cut

—:(L,A12),Fs VFg F Aqy
-

1
—: 1, Ay5,Fg VFg F Aqy L

e Case rule I

hs : Fs, A7 Fpyq,A12,py; hs :Fo, A7 Fpyy, A12,pyy

ohs : A7, Fg VFg F (A12,P11),P11
— :A7,F§ VF9 - Aj2,pqq
—
cut hy : A7,Fg F A12,p1,P1;
—: A7,Fg Alg,pll

ohio : (A7,Fs VF9),py; - A12,py,
Cut

ohig: A7,Fg,py; F Aia,pgy

hCut

ax/W
h3 : A7,Fs F A12,p1,Pq; ohio : A7,Fs,pyp F Aia,pyy

—:Aq,Fg A127})11

—:A7,Fg VF9 - A12,py,

h3 : Fs, A13,pyq - F7,A12,p1;  hs : Fo, Aus,pyy F Fr7, A12,pgy

oh3 : (A13,py,),Fs VFo I (A12,py,),F7
- (A137P11)a Fg V Fg = A12»P11
—

ohio : ((A13,py;),Fs VFg),F7 = A12,py; c
ut

- A137P113F8 V Fg I A12:?11

e Case rule Tp,

hig : A7,Fg VFg - A1y

ehio: (A7,Fs VFo), TF Ay~

hs : Fg, A7+ T,A11 h3g :Fg, A7 F T,Aq;
ohs : A7, Fg VFg - Aqq, T
— : A7,Fg VFg F Ay
-

Cut

ax/W

—:A7,Fs VFg F Aqq
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:Fo, T,A12 FF7, A1z

hio : F7,A12,Fs VFg = Ay

h3 : Fg, T, A12 - F7,A11 h3 T
L
ohz : (T,A12),Fg VFg - Ay, Fr ohio : ((T,A12),Fg VFg),Fr = Aqy cut
0
—:(T,A12),Fg§ VFg F Aqy
—
) W
oh3 : T,Aq3,Fg VFg - Ay, Fr ax/ hig: T,A12,F7,Fg VFo = Aqg :z/
t
— :T,A12,Fg VFo F Ay U
8.10 Status of AT: 0K
e Case rule —pg
h3 : Fs, Az, [[Fs - Fe, A10,F11 — Fi2 hg : Fg,F11, A7, [[Fs F Fi12, A1g Sn
oh3 : A7, [[Fs F (A10,F11 — F12),Fs ohy : (A7, [|[Fs),Fe F A1o,F11 — F12 cut
0
—: A7, [[Fg = A19,F11 — F12
—
ax/Ww ax/W
h3 : Az, Fg, [[Fs - Ao, Fs,F11 — F12 ohg : A7,Fg,Fs, [|[Fs - A1g,F11 — Fi2 hCut
A

— : A7,Fs, [[Fs = A1g,F11 — Fi2

AT

e Case rule Agr

h3 : Fg, A7, [|[Fs - Fs, A1o,F11 A F12

A7, [JFs F A1g,F11 — Fi2

hg : Fg, A7, [[Fs - F11,A10 ho : Fe, A7, [[Fs F F12, A1g

oh3 : A7, [[Fs F (A10,F11 AF12),Fe

ohg : (A7, [|Fs),Fe F A10,F11 AF12

Cut
—: A7, [[Fg F A1o,F11 AF12
—
ax/w ax/W
h3 : A7,Fg, [[Fs - A10,Fs, F11 AFi12 ohy : A7, Fg,Fs, [[Fs - A1, F11 AF12 hC
ut

e Case rule Vg

h3 : Fg, A7, [[Fs - Fe, A10,F11 V Fi2

— : A7,Fs, [[Fs = A1o,F11 AF12
— A7, [[Fs = Ao, F11 AFi2

hg : Fe, A7, [[Fs - F11,F12, A1o

oh3 : Ay, [[Fg F (A10,F11 V F12),Fg

ohg : (A7, [|[Fg),Fe - A1o,F11 V Fi2
Cut

: A7, [|Fs F A1, F11 V Fi2
—
ax/W

h3 : A7, Fg, [JFs - A10,Fs,F11 V Fi2

ax/W
ohg : A7,Fe,Fs, [[Fs - A1o,F11 V Fi2
hCut

—: A7,Fs, [[Fs = A1o,F11 V Fi2

e Caserule Lg

h3 : Fs, A7, [JFs - Fs, L, A1p

Az, [JFg F A1o,F11 V Fi2

hg : Fg, A7, [JFs - A1g

R
ohs : A7, [JFs F (L, Avo), Fo ony : (A7, [JFs) Fo - L &g "
u
— A7, [[Fs F L, Ao
—
ax/W ax/W
oh3 : A7, [[Fs = L, Ay, Fg hg : A7,Fe, [JFs = L, A1 cut
A
— A7, [[Fs F L, Ao
e Case rule Tgr
h3 : Fs, A7, [[Fs - Fs, T, A1p
AT Tr
oh3 : A7, [[Fs - (T, A10),Fe ohy : (A7, [|Fs),Fe = T, Ao cut
A
— A7, [[Fs F T, Ao
—
Tr
— A7, []Fg = T,A10

e Case rule A4
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hz : F7, (12, Ag), [JF7 F UFs, A1o, [JF11

hg : Drlg, DF@,, []F7 = F1q

ohs : ((OT'12, Ag), [[F7 - (A10, [JF11), OFs ohg : ((OT'12, Ag), [JF7), OFs - Aqo, [JF11 :ui
—: (OI'12, Ag), [IF7 F Aqo, [[F11
—
ha + Do, Fr, OT1a, [F7 - OFg, 10, [Fa " ohe : OFg, Mg, Fr, OT1a, [F7 - 1o, JFrs 27"
Ao, Fr, OC1a, JF7 F Aro, [F1n heut
— Ay, 0015, [[F7 F Aqo, [JF11
h3 : Fr7, (O11, A12), [J[F7 F Fg, Ag, [[F10 hg : OI'11, [JF7 F Fio m
ehy : (OI11, Ay2), [JF7 F (Ao, [JF10),Fs ehg : (011, A12), [JF7),Fe F Ao, [[F10
—: (011, Ar2), [IF7 F Ao, [[F10 e
—
OO0, JFr FFe Y
— Ay, 001, [JF7 F Ay, [|F10
hg : Fr, (OT11, Aya), [JF7 F OFg, Ag, [[F10 - hg : OI'y1, OFg F Fio M
ohs : (OT'11, A12), [JF7 F (Ao, [JF10), OFs ehg : ((OT'11, A12), [JF7), OF6 F Ay, [JF10
~ (O, Av2), [IF7 - Ao, [F10 ur
—
hs + Aaz, Fr, OO0y, [Fr - OFg, 8o, [F10 Y ohe s OFg, Axz, Fr, Oy, [F7 - B, JFrg 27"
- Ara,Fr, 001y, JFr F Ao, [Fro heut
— Ay, 0011, [JF7 F Ay, [[F10
hs : F7, (0T, A12), [JF7 - Fg, Ao, [JF11 hg : 09 F Fyg "
ehs : (Olg, A1), [J[F7 F (A1o, [JF11),Fe ehg : ((OCg, A12), [[F7),F6 F A1, [[F11 cut
—: (Ory, A1), [IF7 F Aso, [JF11
—
oy, 2
—: Aq2, 00y, [JF7 - Ago, [JF11
e Case rule —,
hs : F7, Ag, [[F7 F Fo — F10, A1s hs : Ag, [[F7 - Fo, A1 hg : Fig, Ag, [JF7 F Aqy
AT —L

ohs : Ag, [[F7 - Ay1,Fg — Fio

ohs : (Ag, [|F7),Fo — Fio F A1y

Cut
—: Ag, [[F7 = Aqy
—
ax/W ax/W
h3 : Ag,Fr, [J[F7 = A11,Fg — Fio ohg : Ag,Fr, [[F7,Fg — Fio - A1y HCut
u

—: Qg Fr, [[F7 F Ay

= Ag, [JF7 F A

h3 : F7, (A12,F9 — F10), [[F7 - Fe, A11 hg : Fe, Ai12, [[F7 - Fo, A11 hg : Fe,Fi0, A1z, [[F7 - Ay
ohs : (A12,F9g — F10), [[F7 F A11,Fs ohg : ((A12,F9 — F10), [[F7),Fs F A1 cut
—: (A12,Fg — F10), JF7 F Ay
—
hs : Ao, F7, []F7,F9 — Fi0 F A11,F6 ax/l ehs : Aq2,Fg,Fr, []F7,F9 — Fio F Ay :Z:‘Z

— :Aq2,F7, [[F7,Fg — Fio - Aqq

—: Ay, [[F7,F9 — Fi0 - A1

e Case rule Ap,

h3 : Fr, Ag, [|[F7 F Fg AF10, A1r

hg : Fo,F10, A, [[F7 F A1r

T
oh3 : Ag, [[F7 F A11,F9 AF1o ehg : (Ag, [[F7),Fg AF10 - A1

— Qg [JF7 F A
—

ax/W

h3 : Ag,Fr7, [[F7 = A11,F9 AF1o ohg : Ag, F7, [|[F7,Fo AF10 - Aqg

—: D¢, Fr, [JF7 - Aqy
—: Ag, []F7 = Aqq

77
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h3 : F7, (A12,F9 AF10), [[F7 - Fe, A11 AT hg : Fe,Fo,F10, A12, [JF7 F A1y

oh3 : (A12,F9 AF10), [[F7 F A11,Fe ohg : ((A12,F9 AF10),[|F7),Fe - A11 cut
A
—: (A12,F9 AF10), [[F7 F Anx
—
ax/W ax/W
h3 : Aya,F7, [|[F7,Fg AF10 F Ay, Fe ohg : Aya,Fg,Fr, [|[F7,Fo AF10 - Ay HCut
u
— : A12,F7,[|JF7,F9 AF10 - A1y
— A1z, [JF7,Fg AF10 - A1y
e Case rule Vp,
h3 : F7, A, [JF7 = Fg V Fi0, A11 hg : Fg, A¢, [JF7 - A1 hg : Fio, D6, [[F7 F A1l
oh3 : Ag, [[F7 F A11,Fg VFig ohg : (A, [[F7),Fg VFi0 F A1 cut
u
- Ag, [JF7 F A
—
ax/W ax/W
h3 : Ag,Fr, [[F7 F A11,F9 VFig ohg : Ag,Fr, [[F7,F9 VFi0 - Aqy nCut
0
- Ag, Fr, []F7 F A
- Ag, [JF7 - A1y
h3 : F7, (A12,F9 V F10), [[F7 - Fe, A1 hg : Fg,Fo, A12, [[F7 F A1 hg : Fe,Fio, A1z, [[F7 - A1y
oh3 : (A12,F9 V Fi0), [[F7 F A11,Fe ohg : ((A12,F9 V Fi0), [JF7),Fe - A11 cut
u
— (Alg,Fg 2 Flo), []F7 = A1
—
ax/W ax/W
h3 : Ay2,F7,[|F7,Fg VFi0 F A1, Fs ohg : Ay2,Fe,F7, [[F7,F9 V Fi0 - A1 hCut
A

— 1 A12,F7, [JF7,F9 VFi0 - A1y
— : A1, [JF7,Fg VF10 F Aqq

e Case rule AT

hs : F7, Ag, []F7 = []Fg7 VAN hg : Fg, Ag, []F7, []Fg F Aig
ohs : Mg, [JF7 F Avo, [Fo ons + (Ao, [F7) [Fo F B10 ©
—: D¢, [JF7 = A1g
—
hs : Ag, Fr, [[F7 = Ao, [JFo ax/i ohs : Ag, Fr, [JF7, [[Fo = Ay :‘/l‘:

—: Ag, Fr, [[F7 = Aqp
—: D¢, [JF7 = Arg

h3 : Fr, (A11, [JFo), [JF7 F Fs, A1o T hg : Fg,Fg, A11, [[F7, [[Fo - Ao
oh3 : (A1, [JFo), [IF7 = Ao, Fe ohs : ((A11,[JFo), [JF7),Fe - A1

—: (A11, [[Fe), [IF7 F Axo
—

ax/W ax/W
h3 : Aq1,Fr, [|F7, [[Fo = Aqo,Fe ehg : Aq1,Fg, Fr, [|F7, [[Fo = Aqp

— Ay, Fr, [|F7, [J[Fo = Ago
— A1, [JF7, [JFo F Ago

Cut

hCut

hs :F97A7,[]F9 FFs,Alo hg :F67F97A7,[]F9 VAT
oh : A7, [JFo - Ao, Fo on (A7 Fo) P Aw
— A7, []Fg - AlO
—
by - Ar Fo [Fo - AroiFe 2" ehs : Ar.Fo,For [Fo I Aro ZZ/‘;’
u

— A7, Fo, [|[Fo - Aig
— A7, [[Fo F Aqg

e Case rule 1,
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h3 : F7, Ag, [JF7 = L, Ag

ohs : Ag, [|Fr F Ao, L ehs : (Mg, [F7), L F Ag 1o
Ao, [Fr F Ao Cut
—
b : Ao, Fr, [JF7 F L, Ag W L Aa.Fr [F7 F Ao Lr
—BoFr Py heut
—: Ag, [[F7 F Ag
hs : Fr, (L, A1o), [JF7 F Fg, Ag .
ohs - (L, Aro), [JFr - Ao, Fg ons + (1, A10) [F7) Fo A9 "

— (L, A10),[JF7 - Ag
—

L
—: 1, Aq0,[JF7 F Ag r

e Case rule I
h3 : F7, D¢, [[F7 - pg, A10, Py

I
oh3 : Ag, [[F7 F (A10,Pg), Py ohs : (Ag, [|F7),pg = A10, Py cut
A
—: Ag, [[F7 F Ato,py
—

ax/W
h3 : Ag,Fr, [JF7 - A10,Pg, P ohg : Ag,F7,pg, [|[F7 F A1o, Py

— : Ag,Fr7, [JF7 F A1, pg
—: Ag, [[F7 = Ato, pg

hCut

h3 : F7, (A11,pg), [JF7 F Fo, A10, Pg ;
oh3 : (A11,py), [JF7 - (A0, pg): Fe ohg : ((A11,pg), [JF7),Fe F A1o0, Py

Cut
— :(A11,pg) [JF7 F A10,pg
—
— 1 A11, Py, [JF7 - A1o, Py
e Case rule T,
h3 : F7,Ag, [J[F7 = T, Ag hs : Ag, [JF7 = Ao
ohs : Ag, [F7 - Ag, T ohs : (Ag, [[F7), TFAg ©
Cut
= Ag, JF7 - Ag
—
- aX/W
— D¢, [JF7 F Ag
h3 : F7, (T, A1), [[F7 F Fe, Ao hg : Fg, Aio, [[F7 - Ag
ehy : (T, Aq0), [[F7 F Ag, Fe ehs : (T, A1), [F) Fo - Ao i
u
- (T, Al()), []F7 F Ag
—
ax/W ax/W
eh3 : T, Aqo, [[F7 - Ag, Fs hs : T, A1, Fg, [JF7 - Ag HCut
U
- T*,Altl’ HF7 = AQ
8.11 Status of L;: 0K
e Case rule —pg
hr: L,Fs,Fo, Ag - Fro, A
1 7 5,Fo, Ag - F10, As S
oh3 : L, Ag - (As,F9 — F10),Fs oh7 : (L, Ag),F5 = Ag,Fg — Fio
—:1,Ag+ Ag,Fg — Fio Cut
—

1
—:1,Ag - Ag,Fg — Fio L

e Case rule Agr
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h7 : L,F5,A¢ - Fg,Ag h7: L,F5,AgF Fig,As

1
ohz: L, Ag - (Ag,Fo AF1g),F5  © ehy : (L, Ag),Fs - Ag, Fg AFro
t
—:1,A¢F Ag,Fg AF1p Cu
—
1
—:1,AgF Ag,Fg AFip L
e Case rule Vg
h7 : L,F5,Ag - Fg,F10,Ag
J_L VR
ehs : L, Ag - (Ag,Fg V F10),F5 eh; : (L, Ag),F5 - Ag,Fo V Fro
. L, AgF Ag,Fo Vv Fig Cut
—
1
— . 1,AgF Ag,Fo VFg ©
e Caserule Lg
h7: L,Fs, Ag - Ag
LL R
oh; : L,Ag - (L, Ag),Fs b7 : (L, Ag),Fs F L, Ag
Cut
1, Agr L, Ag v
—
— l
T 1 AgF L,Ag
e Caserule Tp
1 T
ehs : L, Ag - (T,As),Fs P eny (L,46),Fs = T,As "
T L AGF T, As Cut
—
e — T
— 1, AgF T,As T
e Case rule A4
hg : 0T, OF5  Fg
1y A4
eh3 : 1,0y, Ajp F (A7, [JFs), OFs ohg : (L, 0T, A1o), UFs = Az, [[Fs
Cut
- J_,DFQ,AH) Az, []Fg v
—
1
— 1, A7, 00 F A7, [JFs ~ ©
hg : 'z - Fg

1 A4
ehg : L, 007, Arg F (As, [[Fe),Fs ~  ehg : (L, T, Aro),Fs - As, [JFo
C

t
— J_, DF7,A10 - A87 []F9 h
—

— J_,Alo,DF7 F Asg, []F()

1
e Case rule —,

hg: L,As FF7,Ag hg: L,Fg, A5 Ag

€
eh; : L, As - Ag,Fy > Fg  © ohg : (L, As),F7 — Fs - Ag
Cut
L, A5k Ay b
N
7J_
1, AsF A F
L he : L,F5,A10 FF7,A9 hg: L,F5,Fg,A10F Ag
L

eh3 : |, Aq9,Fr - Fg F Ag,F;5 ohg : (L, A10,F7 = Fg),F5 F Ag
—:1,Ay0,F7 > Fg - Ag
—

—:1,A10,F7 > FgF Ag

Cut

L

e Case rule Ay,
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he : L,F7,Fs, A5 = Ag

J_L AL
eh; : L, A5+ Ag,F7 AFg ohg (l,A5)7F7 AFg - Ag
t
7:J_,A5|—Ag Cu
-
e — L
L1, AsF A O F

he : L,F5,F7,Fs, Ao = Ag

ehs : L, Ao, F7 AFg - Ag,F5

LL AL

ohg : (J_,Alo,F7 /\FS),FS F Ao

— . 1,A10,F7 AFg F Ag

Cut
N

— . 1,A10,F7 AFs F Ag

e Case rule Vv,

1z

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

1
eh; : L, As F Ag,F7 VFg  © ohg : (L, As),Fr VFg F Ag E
t
- J.,A;; = Ag Cu
N
_—
L1, AsF A O F
he : L,F5,F7,A10 = Ag he: L,F5,Fg,Ajg - Ag
eh3 : |, Aq19,F7 VFg I Ag,F5 ohg : (L,A107F7 \/Fg),F5 F Ag
Cut
— . 1,A0,F7 VFs F Ag v
—
1r

e Case rule AT

—:1,Ay9,F7 VFg F Ay

he : L,F7, Ag, [|[F7 F Asg

by LAsF As [JFr " she (L Ag). [Fr F As

- J_, As [ Ag Cut

-
- J_,A5 = Ag LL
he : L,F5,F7, Ag, []F7 F Ag

ohs: L, 09, JFr F AsFs % eho: (L Ao, [JFr).Fo - As

— 1, Ay, []F7 F Ag Cut

—
—: 1, A, []F7 F Ag Lo

e Case rule 1,

1L 1
ohz: L, Agh Ag,F5 —~ ehy:(L,Ag),FsFAs ~©
T L AgF As Cut
—
L —
— L, AgFAg E

e Case rule [

oh3 : L, A5 + (Asg,p;),pr

I
ohg : (L, As),p; - As, py c

— . 1,AsF As,py ut
—
Z 1, As5F As,p,
1z
ehjs : L7A97P7 = (A87P7)7F5 ohg : (L7A97P7)7F5 [ A811’7 cut
— L, Ao,p, F As,py .
—
1
— L, Ag,pr FAgp;  ©
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e Case rule T,

he : L, As - Ay
1L TL
ehsy: | . As A7 T ohg : (L, A5), TH A7
- :J_,A5|—A7 Cut
—
—: 1L, A5 F A7

L

he : L,F5,Ag F Ay
Lz TL
oehs : |, T,Ag+ A7, F5 ohg : (L, T,Ag),F5 - Ay
1. T,AsF Ar Cut
—
LT, AsF Ar

1z

8.12 Status of I: 0K

e Case rule —p

; h7 : Fg, A5, pg, P - F10, As
oh; : As,pg F (Ag,Fg — F10),Pg oh7 : (As,pg),p6 F Ag,Fg — Fig

— 1 As,pg F Ag,Fg = Fio
—

—R

Cut

I ax/W
oh; : A5, Fg,pg = As,F10,Pg h7 : As,Fg,pg,Pg - As, Fio

— : As5,Fg,pg - Asg, Fio
—: As,pg F Ag,Fg — Fio

hCut

—R

; hg : Fg,F10, A7,pg - F11, A12,pg
ohy : A7, pg - ((A12,F10 — F11),pg),Fe ohg : (A7,pg),Fe - (A12,F10 — F11),pg

—:A7,pg - (A12,F10 = F11),pg
—

—R

Cut

—:A7,pg - A12,pg,Fi0 = F11

e Case rule Ap

h7 : As,pg,Pg I Fo, As  h7 : As,pg,Pe - F10, As

I R
oh; : As,pg  (As,Fg AFi10),pg oh7 : (As,pg):Ps - As,Fo AF1o
Cut
— 1 As,pg F As,Fg AF1o
—
I ax/W I ax/W
oh; :A57p6)—Ag,Fg,pG h7:A5,p6,p6|—Ag,Fg oh; :As,pﬁ)—As,Flo,Pg h73A5~,P(57P6}_A87F10
hCut hCut
7:A5,p6|—Ag.’F9 7:A5-,P(5'_A8-,F10
R
— 1 As,pg - As,Fg AF1g
hg : Fg, A7,pg - F10,A12,pg  hg : Fg, A7, pg - F11,A1a,pg
ohy : A7,pg F ((A12,F10 AF11),pg);Fe oho : (A7,pg),Fs b (A12,F10 AF11),Pg o
ut
— : A7,pg F (A12,F10 AF11),pg
—

—:A7,pg = A12,p5,F10 AF11

e Case rule Vg

s h7 : As,pg,Pg - Fo,F10, As
oh; : As,pg - (As,F9 VFi0),pg oh7 : (As,pg), P - As,Fg V Fio

Cut
— 1 As5,pg - As,Fo V Fig
—
I ax/W
oh; : As,pg - As, F10,Fo, pg h7 : As,pg, P - As, F1o0,Fo -
ut

—: As,pg - As,F10,Fo
— A57P6 F Ag,Fg9 V Fio

VR
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s hg : Fg, A7,pg I F10,F11, A12,Pg
ohy : A7, pg - ((A12,F10 VF11),pg), Fe ohg : (A7,pg),Fe F (A12,F10 VF11),pg

—: A7,pg - (A12,F10 VF11),Ppg
—

—: A7,pg - A12,pg,F10 VF11

VR

Cut

e Caserule Lg

h7 : As,ps,Ps - As

I R
oh; :ABvPG = (L,Ag),pa eh7 : (A5,P6)7P6 F L, Ag Cut
—:As,ps}—L,As v
—
ax/W ax/W
.hliAS-,PG}_L,A&Pa h7:A51P6»PG'_J~1A8
hCut

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

I 1lr
oh> : A7,pg = ((L, A10),Pg), Fe ohy : (A7,pg),Fe - (L, A10),Ps c
ut
—:A7,pg (J‘7A10)7P8
—
—:A7,pg = L, A0, pg
e Case rule Tgr
I Tr
oh; : As,ps - (T,As),pg oh7 : (As5,pg).pg F T, A8 cut
—:A5,p6}—T,AS v
—
e — T
7:A5,p6}—T,A8 R
I Tr
ohy : A7, pg F ((T,A10),pg):Fe ohy : (A7,pg),Fe F (T,A10),ps cut
1%

—:A7,pg (T, A10),pg
-

T
—:A7,pg T, A10,pg r

e Case rule A4

I he : U7 - Fg A4
eh; : (07, A10),p5 = (As, [[Fe), ps ohs : (07, A10), P5), Ps F As, [IF Cut
— (DFW AlO)»Ps [ A87 []FQ
—
T’M} ax/W

A4
—: Ay, 007, pg - As, [|Fg

I hg : 0Ty, 0Fg F Fo
ohy : (OI'11, A1), p; F ((Aro, [JFe),p7), OF¢ ohs : ((LT11, A12),p;), UFs = (A1o, [IF9), Py
=+ (0T11, A12),p7 F (A10, [[Fo), Py
—

A4
Cut

— A2, U1, p7 = Avo, Py, [[Fo
I hg : 09 - Fig
ohy : (Llg, Ay2),p7 (A1, [[F10),P7), Fe ohs : (o, A12),p7),Fe - (A11, [[F10),P7
— 1 (Hly, A12),p7 F (A11, [JF10), p7
—

A4

Cut

—: A2, 009, p; F Av1,py, [JF10

e Case rule —,
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he : A10,P5:P5 F F7, A9 he : Fs, A10,p5,P5 F Ao

I —L
oh; : (A10,F7 — Fg),ps - Ag,py ohg : ((A10,F7 — Fg),pg),p5 F Ao .
u
- (Alg,F7 — Fg),ps = Ag
—
I ax/W ax/W
oh; : Ajg,ps - Ao, F7,p5 hg : A10,P5,P5 - Ao, Fr oh; : Ajo,Fs,p5 = Ao, py he : A10,Fs,P5,P5 - Ao
hCut hCut
—:A10,p5 F Do, Fr —:A10,Fs,p5 F Ao
L
— 1 A10,p5,F7 = Fg = Ag
; hg : Ag,p; F F10,As,p; hg :Fi11,A6,p; - Ag,p;
ohy : Ag,p; F (As,p;),Fi0 = F11 ohg : (Ag,p;),Fi0 = F11 F Ag,p;
Cut
—:Ag,py F Asg,py
—
e — I
—:Ag,p; - As,py
; hg : Fe,A12,p; F F10,A8,p; ho :Fe,F11,A12,p; - Ag, p;
ohy : (A12,F10 — F11),p; F (As,py),Fe ohg : ((A12,F10 — F11),p;),Fe - As, p; c
ut
—:(A12,F10 = F11),p; - Ag,py
—
— :A12,p7,F10 = F11 = Ag,py
e Case rule Ap,
s he : F7,Fs, A10,P5:P5 F Ao A
L
oh; : (A19,F7 AFg),ps - Ao, py ohg : ((A10,F7 AFg),p5),p5 - Qg c
ut
— :(A10,F7 AFg),ps - Ag
—
I ax/W
oh; : Aqo,F7,Fs,ps - Ag, py he : A10,F7,Fs,p5,P5 F Ag e
ut
—:A10,F7,Fs,ps F Ag N
L
—:Aj0,p5,F7 AFg F Ag
; ho : F10,F11, A6, P7 - As, Py A
L
ohy : Ag,p; F (As,p;),Fi0 AF11 ohg : (Ag,p7),Fi0 AF11 F Ag,p,
Cut
—:Ag,py F Asg,py
—
e — I
—:Ae,p; - As,py
s hg : Fe,F10,F11, A12,p7 - As, Py A
L
ohy : (A12,F10 AF11),p7 = (As,p7), Fe ohy : ((A12,F10 AF11),p7),F6 = As, py c
ut
—:(A12,F10 AF11),p; F Ag,py
—
— : A12,p7,F10 AF11 F Ag, py
e Case rule Vv,
he : F7, A10,P5,P5 = A9 hg : Fs, A10,P5,P5 - Ag v
L
oh; : (A10,F7 VFg),ps F Ao, py ohg : ((A10,F7 VFg),p5),p5 - Ag c
ut
—: (A10,F7 VFs),p5 F Ao
—
I ax/W I ax/W
oh; : Ao, F7,p5 - Ao, p5 he : A10,F7,p5,p5 F Ao e oh; : Ayo,Fs,p5 - Ao, ps he : A10,Fg, P55, P5 F Ao ne
ut ut
—:A10,F7,p5 F Ag — :A10,Fs,ps F Ag y
— :A10,p5,F7 VFg F Ag ‘
s hg : F10,A6,py - As,p; ho : F11,A¢,p; - Ag, py
ehy : Ag,p; - (As,py),Fi0 V F11 ohg : (Ag,p7),F10 VF11 F Ag,p,
Cut
—:Ag,p; - Ag,py
—

—:Q6,p7 - As,pr !
I hg : Fg,F10, A12,p; - As,p; hg : Fg,F11, A12,p, - As, py;
ohy : (A12,F19 VF11),p; F (As,py),Fs ohg : ((A12,F19 VF11),p;),Fs F Ag,p,
—:(A12,F10 VF11),p; F Ag,py ut
—

—: Ajy2,p7,F10 VF11 F Ag,p,
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e Case rule AT

he : F7, Ag, ps, Ps, [JF7 F Asg

I AT
ohy : (Ao, [|F7),ps5 - As, ps ohg : ((Ao, [|F7),ps5):Ps - As cut

u

—: (Ao, [IF7),ps F As
—

I ax/W

oh; : Ag,F7,ps, |[F7 F As, ps he : Ag,F7,ps5, 5, [JF7 F Ag e
ut

—: A9, Fr,ps, [JF7 F As
— Ao, p;, [JF7 F Ag

; hg : F10, A6, Py, [JF10 F As, py
eh> : Ag,p; - (As, py), [IF10 ohg : (A, p;), [[F10 F As,p;
—:Ag,p; - As,py

—

Cut

-
—:Ae,py F As,py
s hg : Fe,F10, A11, Py, [JF10 - As, py
ohy : (A1, [JF10),p7 - (As,p;),Fe ohg : ((A11,[]F10),p7),Fe - As,p7
—: (A11,[[F10),p7 - As, py
—

Cut

— : Aq1,p7, [[Fi0 - As, py

e Case rule 1,

I 1
oh; : (J‘7A8)7p5 Az, ps ohg : ((l7A8)7P5)7P5 A7

— (J_,Ag),ps ~ A7
—

—: L, As,ps F A7

Cut

1

I 1z
oho iAG’P7F(A8’P7)7J- ‘h93(A67P7)’J-kA85P7

—:Ag,p; - Asg,py
—

Cut

e — I
—:Ag,py - As,py

I 1y
ohy : (L, A10),p; F (As,pr), Fe ohg : ((L,A10),p7):F6 - As,py c
ut
—:(L,A10),p; - As,py
—
1
—: 1, Av0,p; - Ag,pr r
e Case rule [
I
oh; 3A57P7F(A87P7)7P7 .hG:(ASaP7)>P7FA87P7 c
ut
— 1 As5,p; F As,py
—
-
—:As,p; F Ag,py
I
oh : (A97P7)7P5 = (A87P7)7P5 ohg : ((A91P7)7P5)7P5 F As,p; Cut
A’

—:(Ag,pr);Ps F As, Py
—

I
— 1 Qo,p5, Py - As,py

I
ohy : A6~,P7 = ((A107P9)7P7)apg ohg : (AG,P7)7P9 = (A107P9)7P7
— A, p7 F (A10,Pg), P7
—

Cut

- A6-,137 = A101P7=Pg
I
Cut

I
ohy : (A11,pg),P7 - ((Aro0,Py),P7), Fe ehs : ((A11,Pg),P7),Fe - (A10,pg), Pr
- (A117Pg),P7 = (AIO;PQ),P7
—

- A11»P7~,Pg = A107P77P9

85



eh> : A7,pg = (A10,pg); Fe ohg : (A7,pg),Fe - Ao, pg c
ut
— 1 A7,pg F Ay, pg
—
N
— :A7,pg - A1g, Py
e Caserule T,
I h6:A87P57P5}_A7
L
oh; : (T,As),p; - A7,ps ohg : ((T,Ag),p5)p5 F A7 c
ut
—:(T,As),p5 - A7
—
ax/W ax/W
.hl:T7A87P5|_A77P5 h63T7A87P57P5'_A7 he
— T, Asps F A7 w
s ho : Ag,p; F As,py
ehy : Ag,p; - (As,py), T ehy : (Ag,p7), T F Ag,py cut
u

—:Ag,py F Asg,py
—

-
—:A6,py F As,py
hg : Fg, A10,p7 - Asg,pr
L
ohy : (T,A10),p; - (As,pr): Fo ohg : ((T,A10),pP7):F6 = As,py c
ut

—:(T,A10),p; F As, p;

—

1
—: T,A10,p; - As,pr

8.13 Status of T;: 0K

e Case rule —pg

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

h3 : Ag - F5,Ag,Fg — Fio
eh3 : T,Ag (Ag,Fg — Flo),F5 ehr7 : (T,Ag),F5 F Ag,Fg — Fio c
ut
—:T,As¢  Ag,Fg — Fio
—
ax/W ax/W
eh7 : T,Ag,F5 - Ag,Fg — Fip
hCut

hs : T,Ag - Ag,F5,F9g — Fio

—: T,As - Ag,Fg — Fio

e Case rule AR

hs : Ag F F5,Ag,Fg AFig

L

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

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

eh7 : (T,A¢),F5 - Ag,Fg AFqg cut
u

—:T,A¢ F Ag,Fg AFyo

—
ax/W

hy : T,Ag - Ag,F5,F9 AFio

ax/W
oh; : T,Ag,F5 - Ag,Fg AFyg
Cut

—:T,A¢ F Ag,Fg AFig

e Case rule Vg

h7 : T,F5,Ag b Fg,F10, Asg

hs : Ag F F5,Ag,Fg VFip
L
ohs : T,Ag - (Ag,F9 VF10),Fs oh7 : (T,A¢),Fs - Ag,Fg V Fig cut
—:T,A¢ + Ag,Fg VFio "
—
ax/W ax/W
* eh; : T,Ag,F5 - Ag,Fg VFip *
hCut

hy : T,Ag - Ag,F5,Fg VFig

—: T,As - Ag,Fg VFig

e Caserule Lg
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hs : Ag FFs5, L, Ag h7 : T,F5,A¢ F Ag

TL 1lr
oh; : T,Ag - (L, Ag),Fs b7 : (T,Ag),Fs F L, Ag

t

T, Mg L, Ag Cu

—

W W

by T Ao E L As s " T A FF LAs 2
hCut

T, Mg L, Ag Cu

e Caserule Ty

hs : Ag FF5, T,Ag

TL Tr
ehs : T,Ag F (T,As),Fs eh7 : (T,A¢),F5 - T,Ag
T Ac T, Ag Cut
—
— T
— . T,A¢F T,As T
e Case rule A4
hs : (g, Ao F OF5, A7, []FS T hg : DFQ,DFg, - Fg A4
ehg : 7,00y, Arg F (A7, [[Fs),dFs = ehg: (T,0C, Ayo), OF5 - A7, [|Fs
Cut
—: T,00Cg, Ayg F Ar, [JFs E
—
W )
h3 : T, Ay, = OF5, Az, [|Fs o/ ohg : T,0F5, Ayg, g - Av, [JFs =/
hCut
—:T,A10,00g F Az, [JFs
h3 : 07, Agg F F5, Ag, [|Fg he : Oz - Fy m
L
ohz : 7,007, Ay - (As, [[F9), F5 ohg : (T,0T7, A1g),Fs = As, [[Fo cut
—: T,007, Ao - Ag, [|Fo "
—
—_— W
— 07 - Fy ax/ A4
— T7A107DF7 F Asg, []Fg
e Case rule —,
hs : As - F7; — Fg, Ag he : T,A5 FF7, A9 hg: T,Fs, A5 Ag
eh; : T,As - Ag,F7 — Fg ohg : (T,As5),Fr — Fg - Ag
- T,A5 = Ag Cut
N
s T As Ao Fr o Fs Y eng i T s Fr o Fe b Ay XV
h
TT,As F Ay cut
h3 : A1o,F7 — Fs - F5, Ag he : T,F5,A10 - F7,A9 hg: T,F5,Fs,A10 - Ag

ehs : T,Ay9,F7 — Fg - Ag,F5 L

ohg : (T,Aq0,F7 = Fg),F5 F Ag

Cut
—:T,A10,F7 > Fg F Ag v
—
ax/W ax/W
By i T, 810, Fr o Fa b g, Fs 2/ he i T, Arg,Fa Fr o Fs I Ay 2/
hCut

—:T,A10,F7 > Fg F Ag

e Case rule Ap,

hs : As - F7 AFs, Ag he : T,F7,Fs, Ag F Ag
eh; : T,As F Ag,Fr AFg Tl e (T,As5),Fr AFs - Ag N
— T, A F Ay cut
—
s T 05 F Ag Fr AFs Y ehe i T.As Fr AFs - Ay XV
— T, A F Ay houe
hs : A1g9,F7 AFg F F5, A9 T he : T,F5,F7,Fg, A10 - Ag AL
oh3 : T,Aq0,F7 AFg = Ag,Fs ohs : (T,A10,F7 AFg),F5 - Ag
T, Ao, Fr AFs F Ag Cut
—
by T. 20 Fr AFs - BgFs Y he i T. D10 Fa.Fr AFs - Ag :Z/‘:
A’

—  T,A10,F7 AFs F Ag
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e Case rule Vv,

hz : As - F7 V Fg, Ag he : T,F7,A5 - Ag he: T,Fg, A5 Ag
ehs : T,As - Ag,F7 VFs Te ohg : (T,As5),F7 VFs - Ag
—iT.AsF Ag gur
N
by T A F Ag Fr Vs Y ehe i ToAS Fr Vs E Ay W
Z L T.AsF Ay hCut

he : T,F5,F7, A1o = Ag he: T,F5,Fs, A1g = Ag

hs : A109,F7 VFg F F5,Ag
ohg : (T,AlU,F7 \/Fg),F5 F Ag

ehs : T,A10,F7 VFg - Ag,Fs5

VL

Cut
—:T,A10,F7 VFg F Ag
—
ax/W ax/W
hs : T,A10,F7 VFg - Ag,Fs ohg : T,A10,F5,F7 VFg F Ag
hCut

T, A1o,Fr VFs F Ay

e Case rule AT

h3 : As - [JF7, Ag he : T,F7, A5, [|[F7 F Asg
oh; i T,A5 - Ag, [[Fr  © ehg: (T,As), [JFr - As
Z T, AL F Ag ut
—
W W
hz : T,A5 - Ag, [|F7 ax/ ohg : T,As5,[[F7 - Ag ax/
Z T, 0. F Ag hCut
h3 : Ao, [|F7 F F5, Ag he : T,F5,F7, Ag, [JF7 - Ag
ohz : T, Ay, [J[F7 - As,Fs L eng : (T, Ao, [JF7),F5 F Ag
Cut
— T, 0o, [F7 - As :
—
W W
ha T80 JFr b A Fs Y ahe i T, A9 Fs [Fr - s 2
hCut
— T, A, [Fr F As .
e Case rule L,
hsy: As F L, A
TL 1lr
ehy : T,As - A7, L ohg : (T,As5), LF A
c
T T A F A e
—
W 1
by T A E LA, Y G L T.AF A, th
C T, AL F A ut
hs: 1L,Ag - F5,Ar
TL L
eh; : T, L,Ag - Ar,Fs ohg : (T, L,Ag),Fs - Ay
Cut
T, L, As F A v
—
— J_
1, T,AsF A,
e Case rule [
h3 : A5 = p,, As, Py T
L
oh3 : T, A5 - (As,pr),Pr ohg : (T,A5),p; - As, py
7:T,A5|—A8,p7 ut
—
ax/W
hg : T, A5 - Ag,pr,pr ohg : T,A5,p, - Ag,p;
hCut

7:T,A5 }—Ag,p7

h3 : Ag,p; - Fs5, Ag,py T
L
ohz : T,Ag,p; - (As,p7),F5 ohe : (T,A9,p7),F5 - Asg, p;
—:T,A9,p; - As,ps;
—

Cut

—:T,A9,p; - Asg,p7
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e Case rule T,

hs : Ag - F5, Ag T h7 : Fs, Ae - As
eh3 : T,Ag - Ag,Fs r oh7 : (T,Ag),F5 - As
— T,AG = A8
—

W W
hy : T,Ag - Ag,Fs5 ax/ ehy : T,Ag,F5 F Ag 2/
hCut

—:T,A¢ F Ag

TL
Cut
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