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0 Admissibility of A = AA A

[10 Admissibility of AN A = A

1 Height preserving admissibility of weakening on the left

e Case(s) rule —p

B
hy : A Fqg F A F
hy : Ag,Fy F Ag,Fp 1 2>74 3:F5

—_— 7R - hy : Ag,Fy,Fyy H Ag, F ™
ehy : Ag - Ay Fy — Fg 2 1:A2,F, Fyy 3,Fs5 SR
ehy : Ao, Fyy = Ag,Fqy — Fp
e Case(s) rule Ag
Ag A = Ag A >
hy 2 3,Fg hy 2 3,F5
e R T S B e A N g b1 :Bg. Fyy F Bz Fa L by AgF »—AOF ™
ehy - Ap F Ay, Fy AFg R 182, Fy 3,F4 182, Fyy 3 F5 AR

ohy : Ag,Fyy F Ag,Fy AFy

e Case(s) rule Vg

-«
hy : Ag - Ag,Fy,F
hy : Ag k- Ag,Fy,F5 1 2 3,Fq,F5

— X VR g hy : Ag,Fyy - Ag,Fy,F b
ehy : Ag F Ag,Fy VF5 . 1522, 'W 3,F4,F5 VE
ohj : Ay, Fyy - Ag,Fy VFy
e Case(s) rule L
7A A ax
hy : Ag - Ag
M Ap Ay R ~ =
R hy : Ag,F 3
ohy : Ag - L, Ag — w "— Lp
ehy : Ao, Fyy H L, Ag
e Case(s) rule Ty
- [
ehy B FT,a; B = en idg gy R T.a; B
e Case(s) rule —,
An kA & A [N
hy @ A 5:F3 hy 1 Ag,Fy 5
BiAg P AsF3 Ml R b A . < F‘)A H < ™
By : Ao, F 5,F3 hy i Ag,Fy,F 5
ehy : Ag,F3 = F4 F Agp w w ° o
oh; : Ag,Fyy,F3 — F4 - Ap
e Case(s) rule Ap,
A Fag o
hy : Ag,F3,Fy 5
mtAg Py Fab Ay R = S
_— hy : L Fg,F4,F
ohy : Mg F3 AFq - Ap L 1°72,73:74'W 5 AL
ohy : Ao, Fyy,F3 AFy - Ag
e Case(s) rule Vp,
A N A Fag o
hy : Ao, F: hy : Ag,Fy
by iAo, F3 FAs by P& Fa b A5 N N 3 F5A H = FZ H
hy : L Fa,F hy : JF4,F
ohy : Ag,F3 VF4 F Ag L 1:A2,F3, Fyy 5 1: A2, Fy, Fry 5y,
ohy : Ag,Fyy,F3 VFy - Ag
o Case(s) rule 1
[ [
ehy: LAsFag P 2 en L Ag FyFag b



e Case(s) rule T

ehy : Ag,p3 F Ay, p3 - ehy : Ao, Fyy,p3 - Ay, p3
e Case(s) rule T,
Ap Ay
hq : B
hy : Ag - Ag 1°:72 3 u
TL - hy : Ag,Fyy F Ag

ehy : T,A5 F Ag
ony : T,Aq,Fyy F Ag



2 Height preserving admissibility of weakening on the right

e Case(s) rule —p

—_——— ax

hy : Ag,Fy - Ag,Fp

hy : Ag,Fq - Ag,Fg Sh N 1A 2 iA 3:F5

bt - Ao Aw Fa — Fe hp F F5,F

eh; : Ay F Ag,Fy — Fp 1 2:%4 3:F5, Fw SR
ehy : Ag - Ag,Fy,,Fg — Fg

o Case(s) rule Ar

ax ax
hy : Ag - Ag,Fy hy : Ag - Ag,Fg
hy : Ag - Ag,F hy : Ag - Ag,F i
1 2 3,F4 B 2 3:Fp AR N N Sy S——— W IH
eh; : Ay F Ag,Fq AFp 122 35 P4 FW 182 3:F5, Fyyr N
: K 5
ehy : Ag - Ay, Fyy,Fq AF5 R

e Case(s) rule Vg

hy : Ag F Ag, Fy, Fy
hy : Ag - Ag,Fy,F 1 2 3:F4,Fp5
1 2 3,F4,F5 IH
VR - hy : Ag F Ag,Fy,Fy5, Fyy

ohy : Ag F Ag,Fyy,Fy V Fp

e Case(s) rule Lg

byt Ag k- Ag

— = °  1r —
eny : Ay L, Ag
e Case(s) rule Tg
B — -
ehy A FT,A; B o n iAnF T, Ag Ry O
e Case(s) rule —p,
A kA . A Al =
hy : Ay 5.F3 hy 1 Ag,Fy 5
B iAg b A5 Fg hiiAgFyb A5 R - -
eny : Ag,F3 — F4 F Ag E by 1 Ag - A, F3, Fy Ao FaF A5 Fw
oehy : Ag,F3 — F4 = Ag, Fyyy
e Case(s) rule Ap,
by Ao, F3.FyF Ag
hy : F3,F
n1: Ao, Fs,Fy F Ag 1:42,F3,Fg F A
A s A " - hy : Ag,F3,Fy F Ag,F
ohy Ag Pz AFLF Ag ¥ 182 Ry Fa b AsFw
ehy : Ag,F3 AFy F Ag, Fyy
e Case(s) rule v,
A Fa; o A Fag
hy : Ag, Fy 5 hy : Ag,Fy
hy : Ag,F3 - Ag by : Ag,Fgy b Ag N 3 2 m 5 m
ehy i Ag,F3 VFy k- Ag VL by : A, F3 - A, Fyy b Ag Fa b As Py
Ao, 5
oy : Ag,F3 VFy - Ag, Fry L
e Case(s) rule L,
1 -
on; : L,Ax kA L > eny: L, ApF AgFy ¥

o Case(s) rule [

ehy : Ag,p3 = Ay,p3 - ohy : Ag,p3 F Ay, Fyy,p3
e Case(s) rule Ty,
bL: B F A
by i Ag 3
R - b1idgF Ag Ry
T T AL AL hy : F
enp T, A kA3 T e e A AN o

ohy : T,Ag - Ag,Fyy



3 Measure of derivations

e Case(s) rule —p

hy : Ag,Fy b Ag,Fg

ehj : Ag - Ag,Fy — Fg TR
e Case(s) rule Ag
hy i Ag k- Ag,F4 hy : Ao - Ag,Fp
ohy : Ag F Ag,Fy AF5
e Case(s) rule Vg
BitBp b Az FyFy
oy :Ag F Ag FqvFs O
e Case(s) rule L
hy : A Ag
on; cAp - L, A I
e Case(s) rule Tg
[ o
ohy AxF T,03 B
e Case(s) rule —p,
By Qg Ag.Fy by tAg Ry b Ay
ehy : Ap,F3 — Fy F Ag L
e Case(s) rule Ap,
By i Ap.F3.Fg F A5
ehy : Ap,F3 AFy - Ag L
e Case(s) rule vy,
hy : Ag,F3 = Az hy : Ag,Fyq - Ag v
ehy : Ay, F3 VFy - Ag L
e Case(s) rule 1,
1lr

ehy : L, Ag k- Ag

e Case(s) rule T

ehy : Ag,p3 - Ay, p3

e Case(s) rule T,

hy: Aok Ag
ehy : T,Aq F Ag

_
hy : Ag,Fy - Ag,Fg

ehy : Ag,Fy - Ag,Fg

R
eeh; : Ay - A3, Fqy — Fp

hy : Ag - Ag,Fy hy : Ag - Ag,Fp

ehy : Ag - Ag,Fy eh : Ag - Ag,Fy

eeh; : Ay - A3, Fqy AFp

_
hy : Ag F Ag,Fy,Fg
—_——— m
ehy : Ag F Ag,Fy,Fg

VR
eeh; : Ay - A3, Fy VFp

hy : Ag F Ag
eh; : Ay A
1 2 3 1ir
eeh; : Ag - L, A3
TR

eeh; : Ag - T,A3

hy : Ag - Ag,F3 hy : Ao, Fy - Ag

ehy : Ag  Ag,F3 ohy : Ag,Fy - Ag

eeh; : Ay, F3 — F4 F Ap

-
hy : Ag,F3,Fy F Ag
—_—— IH
ohy : Ag,F3,Fy F Ag

AL
eeh; : Ay, F3 AFq F Ap

ax
hy : Ag,F3 - Ag hy : Ag,Fy - Ag

IH
ohy : Ag,F3 F Ay ohy : Ag,Fy b Ag

eeh; : Ay, F3 VFy - Ap

—_— 1
eeh; : L, Ay F Ag

eeh; : Ay,p3 - Ay,p3

hy; : Ag F Ag
ehj : Ag - Ag
eeh; : T,Ay - A3

ax
IH
AR

IH

L

VL



4

4.1 Status of —p: :

Invertibility of Rules

Invertible

e Case rule —pg

h3 : Ay,F5 - A7, Fg,Fp — Fg

—R
eh3 : Ay + (Ag,F; — Fg),F5 — Fg
hy : Ag,Fy - Ag,Fg .
ohy : Ap - Ag,Fy — Fg
e Case rule Agr
hg i Ag b A7,F5,F1 = Fy hgiAg b A7,FgFy > Fy
ohg : Ay - (A7, FL — F3),F5 A Fg R
e Case rule Vg
h3 : Ay - Ag,F5,Fg,F] — Fo
ehg : Ay F (A7, F] — Fg),F5 V Fg
e Caserule Lg
h3:A4FA5,F1~>F2
1R
eh3y : Ay - L, A5,F] — Fo
e Caserule Ty
TR
eh3 : Ay - T,A5,F] — Fg
e Case rule —,
hy : Ag - Ap,Fg,Fy — F3 hy : Ag,Fy - Aq,Fy — F3 S
ehy : Ay,Fg — F7 = Ay ,Fp — F3
e Case rule Ap,
hy : Ag,Fg,F7 - Ay, Fp — F3
A
ehy : A5, Fg AF7 - Ay, Fy — Fg3 L
e Case rule Vv,
hy : Ag,Fg = A1,Fp — F3 hy : Ag,F7 b Aq,Fy — Fg v
L

ohy : A5,Fg VF7 - Ap,Fy — Fg

ax/ind

h3 : Ay, F1,F5 = A7, Fa,Fg —n

eh3 : Ay,F1 - Ay, ,Fy,F5 — Fg

—_— ax
hy : Ag,Fy - Ag,Fy
—————————— height

ehy : A, Fy - Ag,Fg

ax/ind

ax/ind
hg : Ay, Fy F A, Fo,Fy

hg : Ay,F1 - Ay, Fg,Fg

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

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

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

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

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

-
- eh3 : Ay, F; F T,Ag,Fo R

ax/ind

ax/ind
hy : Ag,Fy - Aq,F3,Fg

hy : Ag,Fg,F7 = Ay, F3

ohy : A5,F2,F6 — F7 Al,F3

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

AL
ehy : Ag,Fy,Fg AF7r - Aq,F3

ax/ind

ax/ind
hy : A5, Fp,Fg - A, F3

hy : Ag,Fo,F7 F A, F3

ehy : Ag,Fo,Fg VFy - Aq,Fg



e Case rule 1,

n
ehy : L, A5+ Ay, Fy — Fg L - ehy : L, Ag5,Fy - Ay, ,F3
e Case rule I
I -
ehg i p5, Ay - p5s Ag, F1 — Fa eh3 : Ay, Fy,p5 F Ag,Fa,p5
e Caserule T,
——————————— ax/ind
hy i Ag - Ay, Fp = F3 hy : As,Fp F A, Fg /
TrL — TL
ehy : T,Ap F A, Fy — Fg ohy : T,Ap,Fy - Ap,Fg

4.2 Status of Ag: (Left Premise): Invertible

e Case rule — g

hy : Ay, F5 F A, Fg,Fq AF AL A Ao F s o/
3 A4, F5 7:F6:F1 AFa SR N h3 : Ay, F5 - A7, Fy,Fg —n
eh3 : Ay - (Ay,Fy AFg),F5 — Fg eh3 : Ay - Ay, Fi,F5 — Fg
e Case rule Ag
e s Ag - A LA E A ax/ind ax/ind
3 Ay 7,F5,F1 AFy hg: Ay 7:F6.F1 AFa N hg : Ay - Ay, Fp,Fg hg : Ay - Ag,F1,Fg
R N
eh3 : Ay F (A7,Fp AFg),F5 AFg eh3 : Ay - Ay, Fi,F5 AFg
[
B tAp b Ay Py my:ApkAgFs . by Ag F Ag,Fy
R L T2 T2 height
ey - Ag F Ag,Fs AFg oy iAok Ag g Y
e Case rule Vg
. _  ax/ind
h3 : Ay - A7, F5,Fg,F1 AFy v 5 h3 : Ay - Ay, Fq,F5, Fg
R
oh3 : Ay - (Ay,F| AFg),F5 VFg oh3 : Ay b Ay, Fq,F5 VFg R
e Case rule Lp
—  ax/ind
By Aq b A5 P AFy . hg : Ay F Ag,Fy
R _smaTTs
eh3y : Ay - L, A5,F] AFgy ehg : Ay + L, A5, Fp E
e Caserule Ty
TR N TR

ehg : Ay T,As5,F] AFgy ohg : Ay - T,A5,Fp

e Case rule —,

) . ax/ind ax/ind
hy : Ag = Ay, Fg,Fg AF3 hy i Ag,F7 - Ay, Fy AF3 N N hy : Ag - A, Fa,Fg hy : Ag,F7 = A, Fg Sz

ehy : Ag,Fg — F7 = Ap,Fy AF3 ehy : Ag,Fg — Fy = A, Fgy



e Case rule Ap,

——————————————— ax/ind
hy : Ag,Fg,F7 = Aq,Fy AFg N hy : Ag,Fg,F7 = A, Fo /

L
ohy : Ay, Fg AF7 F Aq,Fy AFg ohy i Ag Fg AFp - A Fp L

e Case rule Vv,

ax/ind ax/ind
hy : Ag,Fg F Ay, Fp AF3 hy: Ag,Fyp b Ay, Fy AFg vy . hy : Ag,Fg - Ap,Fg / hy : Ag,F7 - Ap,Fo v/
ehy : Aj,Fg VF7 = Ay, Fg AFg ehy : Ay ,Fg VF7 - Aj,Foy L
e Case rule 1Lp,
€ B — e e
ehg i LAgF A FaAF3 L = eng: L AgF ARy L
e Case rule
I
eh3 : p5, Ay - p5, Ag,F] AFg - ehg : Ay, ps + Ag,Fp,p5
e Case rule T,
hy i Ay F Aq,Fg AF ax/ind
4 Asp 1,F2 AF3 T, N hy i Ag = Aq,Fy T
ey : T,Ap F Aq,Fy AFg ony : T,Ap F Aq,Fy T
4.3 Status of Ap (Right Premise): : Invertible
e Case rule —pg
b3 : Ay, F5 - Ay, Fg,F| AF ax/ind
3 ¢ 4.F5 76,1 2 ‘}R — h3 :A4,F5|’A7,F2,F6 N
1 R
eh3 : Ay F (A7,Fy AFg),F5 — Fg ehg : Ay - Aq,Fo,F5 — Fg
e Case rule AR
hgy : Ay - Ay F5,F] AFy hg: Ay - Ag,Fg,Fq AF ax/ind ax/ind
3 Ay 7,F5,F1 AFg  hg: Ay LARCILEEAL BN 5 h3 : Ay - Ay, Fg,F5 b3 : Ay b A7, FpF
oh3 : Ay - (Ay,F| AFg),F5 AFg eh3 : Ay F Ay, Fo,F5 AFg R
-
hy:Bp b AgFy by iApk AgFs N ny : Ag - Ag,Fg
R ————— height
eny - Ag F Ag,Fy AFg en; - Ag - Ag, Py g
e Case rule Vg
hg : Ay b Ag,F5,Fg,F1 AF ax/ind
38 T F5Fe P AR N hy Ay A7 FaF5 g
eh3 : Ay = (A7,F] AF),F5 V Fg ) eh3 : Ay - A, Fo,F5 V Fg R
e Caserule Lg
———— ax/ind
byt Ay - Ag,F] AFy b3 Ay F AgF
inp - 3:84F 85 Fy )
eh3 i Ay - L, Ag,Fy AFo ong  Ag F L, Ag Fy 1



Case rule Tp

T -
eh3 : Ay - T,Ap,F] AFy R - eh3 : Ay - T,Ap,Fy
Case rule —p,
hy : A F A F, Fo AF, hy : A Fr A Fo AF aX/ind aX/jnd
4: 485 1,F6,F2 AF3 hy: As,Fr LF2AFs . Bhg:ApF A, F3,Fg by Bg Frb Ay R
ehy : Ag,Fg — F7 = Aq,Fy AFg eh, : Ag,Fg — Fy = Ay, F3
Case rule Ap,
_—  ax/ind
hy: s Fe,F7 - Ay Fa ATy . hy : Ag,Fg,F7 - Ap, F3
L AL
ehy : Ag,Fg AF7 = Aq,Fy AF3 ehy : Ag,Fg AFp F A, F3
Case rule Vv,
by i Ag.Fg - Aq,Fo AFy hy:Ag,Fr b Ap Fo AF A N ax/ind N A ax/ind
4 : Ag.Fg 1.F2 AF3 by : Ag, Fy RLETALE BV . hg:Ag.FgF Ap Ry byt A5 FrF AL Fy
ehy : Ag,Fg VF7 = Ay, Fg AFg ehy : Ag,Fg VF7 - Aq,Fg L
Case rule L,
1 .
ehg i L, AgF A FaAF3 L = eng: L, AgrFAq,F; L

Case rule I

eh3 :p5, Ay b p5, Ag,F] AFg - eh3 : Ay,p5 F Ag,Fa,p5
Case rule T,
— — ax/ind
hy i A5 - Ay, Fy AFg T R hy : A - Aqp,Fg
L =2 ' ° T
ohy : T, A5 F Ay ,Fy AF3 ehy : T,A5 F Aq,F3 L
Status of Vg: : Invertible
Case rule — g
. ax/ind
h3 : Ay,F5 - A7,Fg,F1 VFa h3 : Ay, F5 - Ay, Fp,Fg,Fg
—R — —R
eh3 : Ay = (A7,F] VF3),F5 — Fg ehg : Ay - A, Fy,Fp,F5 — Fg
Case rule Ag
hg : Ay - Ay, F5,F| VFy hg: Ay b Ay, Fg,F] VF ax/ind ax/ind
31 Ay 7:F5,F1 VFy hg: Ay TFeFLVE . hg : Ay - Aq,Fp,Fo,Fp hg : Ay F Ay, Fp,Fo, Fg
A
eh3 : Ay (A7,F] VF3),F5 AFg eh3 : Ay F A7, Fy,Fp,F5 AFg "



e Case rule Vg

ax/ind
h3 : Ay - Ay, ,F5,Fg,F1 V Fo v N hg : Ay = Ay, F1,Fg,Fy5,Fg /
R v
oh3 : Ay b (A7,Fy VFg),F5 VFg ehy  Ag - A7, Fp Fa,F5 VEg
_
hy : Ag = Ag,Fy,Fg5 hy : Ag - Ag,Fy,Fg
— X VR - ——————————— height
®h) : Ag = Ag,Fq VFp ehy : Ay - Ag,Fy,Fy
e Caserule Lg
—————— ax/ind
h3 : Ay - Ag,Fy VFy N N h3 : Ay - Ag,Fp,Fo /
R L
ehg : Ay kL, A5,F VFp eh3 : Ay F L, Ap,F1,Fy R
e Case rule Tpr
R N TR
ehg : Ay F T,Ag,F VFy ehg : Ay F T,Ag,Fp,Fy
e Case rule —,
LA A LA A ax/ind ax/ind
hy : Ag = Aq,Fg,Fg VF3 hy : Ap,F7 = A, Fy VF3 N N hy : Ag - Aq,Fy,F3,Fg hy : Ag,F7 = Aq,Fg,F3 o
L
ehy : Ag,Fg — Fp - A1, Fo V F3 ehy : Ag,Fg — F7 - Ay, Fo,Fg
e Case rule Ap,
ax/ind
by i A5, Fg Fr b Ay, Fp Vg . hy : As,Fg,F7 F Aq,Fo,Fg
L
®hy : A5, Fg ANF7 = A ,Fg VF3 ehy : Ag,Fg AF7 = Aq,Fg,Fg
e Case rule Vv,
. . ax/ind ax/ind
hy : Ag,Fg - A1,Fy VF3 hy : Ag,Fp = Aq,Fy VF3 v N hy : Ag,Fg - A7, Fg,F3 hy : Ag,F7 = Ay, Fo,Fg
I v
ehy : A5 ,Fg VF7 = Ay,Fg VFg ehy : Ay ,Fg VF7 - Ay, Fy,Fg L
e Case rule 1y,
1y N
ohy : L,A5 - Ay,Fy VF3 ehy : L, A5 - A ,Fo,F3
e Case rule 1
eh3 :p5, Ay b p5, Ag,F1 V Fy - eh3 : Ay,p5 F Ag,Fq,Fa,p5
e Caserule T,
. ———————————— ax/ind
hy : Ag = Ap,Fy VFg T N hy : A5+ Ay, Fy,Fg -
L
ohy : T,A5 F Ay,Fy VF3 ehy : T,Ag5 - Aqp,Fg,F3 L

10



4.5 Status of Lg: : Invertible

e Case rule — g

hy i Ag,F3 L, Ag,F : ax/ind
1: A3, Fg s A5, Fy SR . hy : Ag,F3 - Ag,Fy Cn
oh) : Ag - (L,Ap),F3 — Fy ehy : Ag - Ag,F3 — Fy
e Case rule Ap
—— ax/ind ————— — — ax/ind
hy :Agk L,Ag5,F3 hy:Agk L, Ag,Fy . L, b iA;rAgrs / by Ag - Ap,Fy /
N
ehy : Ag (L, A5),F3 AFy ohy : A - A5, F3 AFy R
e Case rule Vg
— ax/ind
hy : Ag - L, Ag,F3,Fy v N hy : Ag - Ag,F3,Fy
R —_— Vv
eh; : Ag F (L, A5),F3 VFy ehy : Ag - Ag,F3 V Fy R
e Caserule Lg
—_— =
M Asb Ay N b1 Ag F Ag
— ‘R —— = " height
eny : Ay F L, Ag ony i Ap - Ag g
e Case rule Tgr
T [
ohy AxF T, LA, - eny AxF T,0;3 T
e Case rule —,
————— ax/ind ————————— ax/ind
ho : Ag - L,A7,Fq4 ho:Ag,F5k L, A S . hp At ALFa x /4 ho : Ag,F5 F Aq x /4
—L
eho : Ag,Fy — Fg5 - L, Ay ehy : Ag,Fy — F5 F Ay
e Case rule A,
——————— ax/ind
hg : Ag,Fyq,F5 = L, Aq N N ho : Ag,Fy,F5 F Ay /
L —_— A
ehy : Ag,Fq AF5 F L, Aq ohy : Ag,Fy AFg F Ap L
e Case rule Vv,
- ax/ind —————— ax/ind
hy Az Fab LAy hpiAg sk LAy L, haiAg.rir A S AT A,
L \2
eho : Ag,Fyq VFg - L, Ay eho : A3,Fy VF5 - Ay L
e Case rule 1,
— 1 B ——————
ehy: LA F LAy L 2 ey il,azra;, F

11



e Case rule [

I R E————————r ]
enj :pg, Ay Fpg, L, Ay - oh1 i Az,p3 F Ag,pg
e Case rule T,
ehgy : T, Az L, Ay r ohy i T, A Ap v
4.6 Status of Tz: : Invertible
e Case rule — g
hy : Ag,F3 + T,A5,Fy . N trivial
ohy i Ag b (T,45),F3 — Fy
e Case rule Ap
hy:Ag k T,A5,F3 hy:Agk T,A5,Fy = trivial
ohy : Ag (T, A5),F3 AFy
e Case rule Vg
hy : Ag = T, Ap,F3,Fy v = trivial
ehy : Ag - (T,A5),F3 VFy
e Case rule Lp
e B AL R
eh; : Ao+ L, T,A3
e Case rule Tgr
- T i
oy Agr T, As R — trivial
e Case rule —,
hg : Az = T,A1,F4 hg:A3,F5 = T,A — — trivial
ehgy : Ag,Fy — F5 F T,A;
e Case rule A,
hy : Ag,Fg,F5 = T,4q = trivial
ehy : Ag,Fy AF5 - T,Aq
e Case rule Vv,
ho : Ag,Fg = T, Ay hg:Ag,F5 - T,4 - trivial

ohy : Ag,Fy VF5 F T,Ap

12



e Case rule 1,

T .
ehy: L AgF T,a, T - trivial
e Case rule
ohy 3P37A2 )—pg,T,A4 I — trivial
e Caserule T,
B2 A b T A trivial

— T —
ohy : T, Az F T,A;

4.7

e Case rule —p

Status of —: (Left Premise): Invertible

————————————— ax/ind
hy : Ay,Fg,Fy — F3 F Ag,Fy —r N hy : Ap,Fg b Ap,Fo,Fy LR
ehy : Aj,Fy — F3 - Agy,Fg — Fy ehy : Ay + Ag,Fg,Fg — Fy
e Case rule Agr
ax/ind ax/ind
hgy : A1,Fp — F3 + Ag,Fg hy : Aq,Fg — F3 = Ag,Fy N = hy : A1 - Ag,Fg, Fg hg : A1 + Ag,Fg,Fyp
R A
ehy : Aq,Fy — F3 - Ag,Fg A Fr ehy : Ay - Ag,Fy,Fg A Fp "
e Case rule Vg
hy: A1,Fy — F3 - Ag,Fg, F ax/ind
41 A1, Fy 3 5:F6 F7 N by i A1 F A5 T2 Fe Fr
ehy : Ay ,Fy — F3 = Ag,Fg V Fy ehy : Ay F Ay, Fg,Fg V Fr
e Caserule Lp
———————————— ax/ind
hy : Aq,Fy — F3 - Ag N hy : Ay F Ag,Fg
R _ 2
ehy : Ay, Fyp = F3 - L, A5 ehy : A F L, A5, Fy R
e Case rule Tg
TR —_—— TR
ehy : Ay, Fyp = F3 - T,Aj5 ohy : A - T,A5,Fy
e Case rule —,
LA A LA - A ax/ind ax/ind
hg : A7,F1 — Fa 6:F4 b3 :A7,F5,Fp = Fy 5 L, h3 : A7 F Ag,Fq,Fy h3 : Ap,F5 - Ag, F1
—L

eh3 : (A7,F1 — F3),Fgy — F5 - Ag

By : Ag b Ag,F3 hy: Ag,Fy b Ag

eh; : Ag,F3 — Fq4 F Ap
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oh3 : A7, Fy — F5 F Ag,Fp

—_—
hy : Ag F Ag,F3
——— = > height
ohy : Ag - Ag,F3



4.8

Case rule Ap,

——————————— ax/ind
hg : Ay,F4,F5,F] — Fo - Ag n hg : A7, Fy,F5 F Ag, Fp A/
eh3 : (A7,F; — F2),Fq AF5 - Ag ohy Ay Fa AFg F Ag Fp
Case rule Vv,
hg i Ap,F4,Fp — Fo F Ag hg : A7,F5,F| — Fg - A ax/ind ax/ind
3:ATFaFL 2Pt Mg b3 A7 FaFL 2 FabAg |, Ry cA7Fab AgF b3 : Ay, F5 - Ag, Fq
eh3 : (A7,F1 — Fg),Fq VF5 = Ag ehg : A7, Fy VF5 F Ag,Fq
Case rule 1y,
17 ——— 1L
eh3 : L, Ag,F] = Fy F Ay ehg : L, Ay - Ay, Fp
Case rule I
.h3:p4,A6,F1 ~>F2Fp4,A5 .hs:A6,p4FA5,F1,p4
Case rule Ty,
—  ax/ind
h3 : Ap,F] — Fo - Ay T hg : Ag F Ay, Fq
L B 75 74l ¢
ehg : T,Ap5,Fp — Fo k- Ay ohg : T, A5 - Ay, Fy
. . .
Status of —, (Right Premise): : Invertible
Case rule — g
— ax/ind
hy : Ay, Fg,Fy — F3 F Ag,Fy . hy : A1,F3,Fg F Ay, Fr
N
ehy : Ay,Fp — Fg3 b Ay, Fg — Fy ohy : A1,F3 F Ag,Fg — Fr R
Case rule Agr
hy i A1,Fy — F3 b Ag,Fg hy: Ap,Fy — Fg - Ag, F ax/ind ax/ind
4 P A1,F2 = F3 5.F6 hq :Ag,Fp = F3 5, F7 AR N hy : Ap,F3 - Ag,Fg hy : Aq,F3 - Ap,Frp
ehy : Ay,Fp — F3 = Ag,Fg AF7 ehy : Aj,F3 - Ag,Fg AFy
Case rule Vg
—  ax/ind
hy : Ay,Fy — F3 = A5, Fg,F7 v N hy : Ay,F3 - Ag,Fg, Fy
R Vv
ehy : Ay, Fy — F3 - Ag,Fg V Fr ohy : Ay, Fg b Ag,Fg V Fr R
Case rule L g
hy :Aqp,Fg — F3 - A ax/ind
aiALF oAy by AL F A5 )
R

ehy : Ay, Fyp = F3 - L, A5
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ehy : Aj,F3 - L, Ag



e Case rule Tp

e Case rule —,

h3 : Ap,F] — Fo F Ag,Fy

ehy : Ay,Fp — F3 + T,Ap

h3 : A7,F5,F] — Fa - Ag

eh3 : (A7,F1 — F2),Fg = F5 F Ag

hy : Ag,Fy = Ajp

e Case rule Af,

e Case rule Vv,

hg i A7,Fq,F] > Fa - Ag

e Case rule 1,

hy : Ag = Ag,F3 -7

ohy : Ag,F3 = Fg - Ap

by : A7, F4,F5,F) = Fa F Ag
AL

eh3 : (A7,F1 — Fp),Fq AF5 - Ag

h3 : A7,F5,Fp = Fa F Ag

VL
oh3 : (A7,F] — F2),Fq VF5 k- Ag
Lz

e Case rule I

e Case rule Ty,

4.9 Status of Ap:

e Case rule — g

e Case rule Ap

ohg : L, Ag,Fy — Fp b Ay

eh3 :py, Ag,F1 — Fo Fpy, Ag

hg : Ag,Fp — Fo - Ay -
L

ehg : T,Ag,F] — Fg - Ay

Invertible

hy : Ay,Fg,Fg AF3 F Ag, Fr
—R

ehy : A1, Fy AF3 - Ap,Fg — Fr

by 1 Ay, Fy AFg - Ag, Fr
R

hy : Ay, Fy AF3 - Ag,Fg
ohy : Ay, Fp AF3 = A5, Fg AFr

TR —

—

15

TR

ax/ind

hy : A7, Fy - Ag.Fy

ax/ind = CA
hg : ,Fo, F
3 7,F2,F5 5 L.

®h3 : A7,Fy,Fqy — F5 - Ag

—Y
Ag,Fy F Aj

hy :
height
Ag,Fy k Aj

ohj :

- ax/ind
b3t A7.Fp.Fa.Fs b Ag
L

eh3 : A7, Fo,Fy AF5 k- Ag

ax/ind

h3 : Ay,Fg,Fy F Ag

ax/ind
hg : Ay, Fo,F5 F Ag
VL

eh3 : A7,Fg,Fq VF5 F Ag

- iy
ehg 1 L, A5, Fy - Ay

oh3 : Ag,Fa,pq - Ap,py

———— ax/ind
h3 : As,Fp b Ay

TL
ehz : T,A5,Fp F Ay

ax/ind

hq i A1, Fp.F3.Fg F A5 Fr
R

ehy : Ay, Fp,F3 b Ag,Fg — Fr

ax/ind

by :Ap.Fo 3 F Ag g hy : Aq,Fo,F3 = Ag, Frp

ehy : Ay, F,F3 - A, Fg AFr

ax/ind



Case rule Vg

ax/ind
B4 A1, Fp NP3 As RGP . hy : Ay,Fg,F3 - Ag,Fg,Fr /
R Vv
ehy : Ay ,Fy AF3 F Ag,Fg V Frp ehy : Ay,Fg,F3 - Ag,Fg V Fy R
Case rule L g
—— ax/ind
hy : Ap,Fg AF3 F Ap N N hy : Aqp,Fg,F3 F Ap
R n
ehy : Ay, Fy AF3 - L, Aj ehy : Aq,Fo,Fg k- L, Ap R
Case rule Tpg
T T
ehy  Aj,Fa AF3 F T, A5 - ohy i Ap Fp F3 b T.A5
Case rule —p,
LA A LA - A ax/ind ax/ind
hg : A7,F1 ANFa 6-F4 b3 :A7,F5,F1 AFp 6 L, N hg : A7,F1,Fy F Ag,Fy h3 : Ap,F1,Fg,F5 F Ag
—L
eh3 : (A7,F1 AFy),Fy — F5 = Ag ehg : A7, F1,Fy,Fy — F5 - Ag
Case rule A,
. ax/ind
h3 : A7,Fy,F5,F] AFy - Ag N N h3 : Ay, F1,Fo,Fy,F5 F Ag
L A
eh3 : (Ay,F1 AF3),Fqy AF5 - Ag eh3 : A7, Fq,Fy,Fy AF5 F Ag L
—_—ax
hy : Ag,F3,F4 F Ag hy : Ag,F3,Fg F Ap
—_— AL - —— —  — height
eh] : Ag,F3 AFyq - Agp eh; : Ag,F3,Fy F Ap
Case rule Vp,
he @ A A LA N ax/ind ax/ind
3 1 A7, Fq,Fy AFg 6 h3:A7,F5,F1 AFg 6 N hg : A7,F1,Fg,Fq F Ag h3 : A7, F1,Fo,F5 F Ag
L \2
oh3 : (A7,F1 AF2),F4 VF5 - Ag ehg : A7,F1,Fg,Fq VF5 F Ag g
Case rule L,
L L
ez L Ag Fy AFa - Ay X 7 eng: L, Ag.F FaFA, ©
Case rule
eh3 :py, Ag,F| AFy Fpy, Ag - eh3 : Ag,Fq,Fa,pq F As,pyg
Case rule T,
——————————————— ax/ind
by A5 F1AFo b Ay o hg 1 Ag,F1,Fp - Ay
L T
ehg : T,A5,F] AFy F Ay eh3 : T,A5,F1,Fy - Ay L
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4.10 Status of V;: (Left Premise): Invertible

e Case rule — g

-_—— ax/ind
hy : Ay,Fg,Fy VF3 F Ap,Fy - N hy : Aq,Fg,Fg F A, Fp LR
ehy : Aq,Fy VF3 - Ag, Fg — Fr ehy i Aq,Fy - Ag, Fg — Fr
e Case rule Agr
ax/ind ax/ind
hy : Ay, Fp VF3 - A5, Fg  hy : Ay, Fp VF3 b Ag,Fr AR . hy : Ay, Fp - Ap,Fg hy : A1, Fp F Ag,Fy N
ehy : Aq,Fy VF3 F Ag,Fg AFrp ) ehy : Aq,Fy - Ag,Fg AFp R
e Case rule Vg
—  ax/ind
hy : Aq,Fo VF3 - Ag,Fg,Fy Vh - hai A1 Fa b As e Fr
eh, : Aj,Fy VF3 - Ag,Fg V Fy ehy : Aj,Fy - Ag,Fg V Fy
e Case rule Lp
— ax/ind
By Ay Fp VRS R A5 . by i A1 Fp R As
R _Mi81,F2 A5
eny : Ap,Fy VF3 F L, Ag eng i A, FpF L,a; B
e Case rule Tp
TR - TR
ehy : Ap,Fy VF3 F T,Ag - ohy i Ay, Fa B T, A5
e Case rule —,
h3 : Ay, F] VFg - Ag,Fy hg: A, Fg,Fq VFg - A ax/ind ax/ind
3 AT FIVF2 A6 F4 b3 AT Fs FIVEa R AG L by Ag FyF Ag.Fy By i A7.FLFg b Bg
eh3 : (A7,F) VFg),Fy — F5 F Ag eh3 : Ay, Fy,Fqy — F5 - Ag £
e Case rule A,
hg : A F F, Fq VFo F A ax/ind
3 1 Ay ,Fy,F5,F 2 6 AL N hg : A7,F1,Fq,F5 F Ag N
eh3 : (Ay,Fy VF3),Fqy AF5 - Ag eh3 : A7,F1,F4 AF5 - Ag L
e Case rule VvV,
b3 : Ay Fy,Fy VFy - Ag hg: Aqg, Fg,Fj Vg - A ax/ind ax/ind
3:ATFaFLVEFAg b3 A7 FsFIVFa R A6 | by A7 FLFab A byt Aq.Fi Fs FAg L
ehg : (A7,Fy VFp),Fy VF5 - Ag eh3 : Ay, Fy,Fy VF5 F Ag L
-
Bz FgbAs mifpRabls Mo Az Fst A o
L2370 g
ohj : Ag,F3 VFy b Ag ehy : Ay, F3 - Ag
e Case rule L,
1 ——
ehg - LA, Fq Vi kA, L = eng: Ll A5 FFag L
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e Case rule [

eh3 :py, Ag,F| VFgy Fpy, Ag - eh3 : Ag,F1,pg F Ap,py
e Case rule T,
hy 1 Ag,Fq VFy F A ax/ind
3+ Ag,Fp 2 4 T N h3 : A5, F1 F Ay -
ehy : T,Ag,Fy Vs - Ay oy i T, A5 F FA, T
4.11 Status of vV, (Right Premise): : Invertible
e Case rule —p
by : Ay, Fg,Fo VF3 F Ag,F ax/ind
4 1:F¥6,r2 3 5.7 —r - h4:A1,F3,FG)—A5,F7 .
ehy : Ay,Fy VF3 - Ag,Fg — Fr ehy : Aq,F3 F A5, Fg — Fr B
e Case rule Ap
hy : Aq,Fo VF3 - Ag,Fg hy : Ap,Fg VF3 - Ag, F ax/ind ax/ind
4 0 A1, Fp VF3 5.F6 B4 : Ay, Fp VFg ST L 5 hy : Aq,F3 F Ag,Fg hy : Ap,F3 F Ag,Fr
ehy : Ay,Fy VF3 - Ag,Fg AFy ehy : Ay,F3 - Ag,Fg AFrp
e Case rule Vg
— ax/ind
hy : Ap,Fy VF3 - Ag, Fg, Fr hy : Ap,F3 - Ag,Fg, Fr
VR - VR
ehy : Aq,Fy VF3 F Ag,Fg V Fy ehy : Ay ,F3 - Ag,Fg V Fr
e Caserule Lp
— ax/ind
hy : Ay,Fg VF3 F Ap N N hy : Ap,F3 - Ap B
r _Pa:A1Fa b A5
ehy : Aq,Fy VF3 - L, Ag eng A Fz b L Ag B
e Case rule Tgr
T [
ehy : Ay, Fo VF3 - T,Ap R - ehy : Ay, F3 F T,A5 R
e Case rule —,
hg : A Fq1 VFy F A F, hg : A F, Fq1 VFo F A ax/ind aX/ind
3 1 A7, Fp VFy 6:F4 B3 : A7,F5,F] VFy G . hg : A7, Fo F Ag,Fy byt A7 Fa,F5 - Ag
eh3 : (A7,F] VFg),Fy — F5 F Ag eh3 : Ay ,Fo,Fy — F5 - Ag E
e Case rule A,
hg : A F F, Fq VFo F A ax/ind
3 1 A7, Fy,F5,F1 2 6 AL N h3 : A7,Fg,Fyq,F5 F Ag A
eng : (A7,F1 VF2),Fq AF5 = Ag ohy i A7 Fo,Fy AFg - Ag
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e Case rule Vv,

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

ehg : (A7,F1 VF3),Fy VF5 F Ag

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

ehy : Ag,F3 VFy F Ag

e Case rule L,

L
ehg : L, A5 ,F] VFy F Ay

e Case rule I

oh3 :pyg, Ag,F1 VFa Fpy, Ap

e Case rule T,

hg : Ag,F) VFg - Ay

T
ohy : T,Ax5,F) VFy - Ay

4.12 Status of 1L;: : Invertible

e Case rule — g

hg : L, Ay, Fy - Ag,Fg

27

ohy : L, Ay - Ag,Fq — Fg

e Case rule Agr

hy i L, Aq - Ag,Fy

hy i L, Aq - Ag,F5

ehy : L, Ay - Ag,F4 AFg

e Case rule Vg

hg : L, Ay F Ag,Fy,Fg

ehy : L, Ay - Ag,Fq VFg

e Caserule Lg

hy i L, A F Ag

ehy : L, Ay F L, Ag

e Caserule Ty

ohy : L, A1 - T,As

19

4

ax/ind
h3 : Ap,Fo,Fg F Ag h3 : A7, Fo,F5 F Ag
eh3 : Ay,Fy,Fy VF5 F Ag
A Fag o
hy : Ag,Fy 5
- T A S height
ohy : Ag,Fy - Ajp
_—
—  eng: L, A5 FaFag L
- ohg i Ag,Fy,pg - As,py
s A, ™
3 : Ap,Fg 4
N 3 5 T,
eh3 : T,Ap,Fy - Ay
—R — trivial
— trivial
— trivial
R — trivial
R — trivial

ax/ind

VL



e Case rule —,
hy oL, A5 - Ay, Fy by L, Ap,F3 - Ay = trivial
ohy : (L, A5),Fo — F3 = Ay
e Case rule Ap,
: A s A
hy : L, Ap,Fp,F3 F Ay AL N trivial
ohy i (L, Ag5),Fy AF3 - Ay
e Case rule Vv,
hy: L, A5, Fo Ay hy: L,Ap,F3 bk Ay vy —  trivial
ehy : (L, A5),Fp VF3 F Ay
e Case rule 1,
- .
eh;: L Ay Ay L — trivial
e Case rule I
ehj :py, L, Ay Fpy, Ag - trivial
e Case rule T,
e el e T S
ehy : T, L, Az Ag
4.13 Status of I: : Invertible
e Case rule —pg
DALy, Ag.Fs,
h3 1,F4,p2 - Ag, F5,p2 —>r N trivial
oh3 : Ap,pa k- (Ag,p2),Fg — Fg
e Case rule Ap
hg : Ap,py - Ag,Fq,p2 b3 : Ap,p2 - Ag,F5,p2 ivi
— trivial
eh3 : Aj,py - (Ag,p2),Fq AFp
e Case rule Vg
h3 : A1,po k- Ag,Fy,F5,p2 v - trivial
oh3 : Ay,py - (Ag,pp),F4 VFy
e Case rule Lg
hg : A1,pg F Ay, poy s — trivial

eh3 : Aq,py F L, Ay,po
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e Case rule Tp

Tr -
ohs : Aq,po b T,A4,po — trivial

e Case rule —,

h3 : Ag,p; - Ag,Fgq,p; h3: Ag,F5,p1 F Ag,py

- — trivial
eh3 : (Ag,p1),Fg — F5 - Ag,py
e Case rule Ap,
hg : Ag,Fy,F F Ag,
3 67475 F1 2:P1 AL — trivial
oh3 : (Ag,p1),Fqg ANF5 - Ag,py
e Case rule Vp,
hg : Ag,Fq,p1 F Ao, hg : Ag,F5,p| - Ao,
3 6:F4,P1 2,P1 3 6>F5,P1 2,P1 VI N trivial
0h3 B (AG,pl),F4 \/F5 [ Ag,pl
e Case rule Lp,
4 -
oy - L.Az.pL F Boupy L — trivial
e Case rule [
ohy :p3, ASWPI = P3‘A4=P1 — trivial
ohy :p3, AZ = 3, A4 — trivial
e Case rule T,
hg : Ay, F Ao,
3 4-P1 2)P1 TL — trivial
eh3 : T,Ay,p; F Ag,py
4.14 Status of T;: : Invertible
e Case rule —p
——  ax/ind
hy : T,A1,Fq - Ag,Fy ho : Aq,Fq - A3, Fg
—R g —_— = = = C =R
ehy : T, Ay - Ag,Fy — Fg ohy : Ay F Ag,Fy — Fy
e Case rule Ap
i — aifina
ho : T,Ay - Ag,Fgy ho:T,Ay + Ag,Fg N N hy AL - A3 F, ax/in Y ax/in
R
ohy : T,A1 F Ag,Fy AF5 ehy : Ay - A3, Fy AF5
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Case rule Vg

——————— ax/ind
hy : T, Ay F Ag,Fy,Fp v N hg : Ay - Ag,Fy,Fy /
R 2l A
ehy : T, Ay = Ag,Fq VF5 ehp : Ay F Ag,Fy VFg R
Case rule L g
—— ax/ind
hp: T A1 F A3 N hg : Aq F Ag
— T 1R it S
eng i T,Ap - L, Az ohg AL F L, Ay T
Case rule Tpg
- T I—
ehy  T.AL FT,83 B = e iarFT,a; B
Case rule —,
/i — ar/ina
by T, A5k Ay, Fy by :T,A5 F3 - Ay o as A ™ L Anra A, U
- — =1
ohy : (T,A5),Fy — F3 = Ay ehy : Ag,Fy — Fg - Ay
Case rule Af,
T —  ax/ind
hy : T, A5, F,F3 - Ay N N hy : Ag,Fp,F3 F Ay
L —_— A
ohy : (T,Ap),Fy AF3 = Ay ehy : Ag,Fy AFg F Ay L
Case rule Vv,
- ax/ind ————  — ax/ind
by : T,A5,Fp F Ay hy :T,Ap, F3 - Ay v . hy : Ag,Fg - Ay / hy : A5, F3 - Ay /
L v
ohy : (T,Ap),Fy VF3 = Ay ehy : Ag,Fp VF3 - Ay L
Case rule 1Lp,
- -
en; : L. T.A3FAy = en L Azra, F

Case rule I

ehy :py, T,Ay Fpy, Ag - ehy : Ay,py - Ag,po
Case rule Ty,
-
hy i Ag bk Ag hy i Ag - Ag
——— 7L - = "% height
ohy : T,Ap - Ag ohy : Ag - Ag
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5 Height preserving admissibility of contraction on the left

e Case(s) rule —p

hg : Aj,Fy,Fg,F5 = Ay, Fg

—R
eh3 : Ay,Fy,Fy b Ay, F5 — Fg
e Case(s) rule Ag
h3 Ay, Fy Fp b Ag F5 By i A1 Fp,Fp b Ag,F
eh3 : Aq,Fo,Fo - Ay, F5 AFg R
e Case(s) rule Vg
h3 : A1,Fp,Fy F Ay, F5,Fg v
ohg i Ap,Fg,Fo F Ay P VEg
e Case(s) rule Lg
h3:A1,F2,F2}*A4 n
ohy i Aq.Fy Fa F L. A, &
o Case(s) rule Tg
TR
ohg : Ap,Fo,Fy - T, 4,
e Case(s) rule —p,
hg : Ay,F3 — F4 = Ag,F3 hg : Ay, Fy,F3 — F4 - Ag N
ehy : Ay ,F3 — F4,F3 = F4 - Ap
h2:A6,F1,F1}*A5,F3 hQ:AG,Fl,Fl,F4FA5 N
L
ey : (Ag,F3 — Fy),F1,F1 = Ag
e Case(s) rule Ap,
By i A1,F3.Fa, Py AFg A5
ehp : A ,F3 AFg,F3 AFq F Ag L
hz:AG,Fl,Fl,FB,FAL)—AS N
L

ehy : (Ag,F3 AFq),F1,F1 - Aj

e Case(s) rule vV,

hg : Aq,F3,F3 VFq = A hg : Aj,Fg,F3 VFy - Ap

VL
ehy : Ay ,F3 VFy,F3 VFy - Ag

hQ:AG,Fl,Fl,FgFAES h2:A6,F1,Fl,F4FA5

VL
eny : (Ag,F3 VFq),F1,F] F Ag
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h3 : Ay, Fo,Fo,F5 - Ay, Fg

h3 : Ap,Fo,F5 F Ay, Fg

—R
eh3 : Ay ,Fy - Ay,F5 — Fg

hg : Aqp,Fp,Fy k- Ay, Fp

hg : Aq,Fp,Fy F Ay, Fg

hy : Ag,F1,F3 F Ap

hy : Ag,F1,Fq - Ap

ohy : Ag,F1,F3 VFy F Ag

H
hg : Ay, Fy - Ay, Fy h3 : Ay, Fy - Ay, Fg A
eh3 : Ay, Fy F Ay, F5 A Fg R
ax
h3 : A1,Fg,Fg - Ay, Fg,Fg i,
hg : Ay,Fo - Ay, F5, Fg
VR
eh3 : Aq,Fy - Ay, Fg V Fg
hg : Aq,Fg,Fy F Ay o
hg i Aq,Fy - Ay
S ——
ong  Aj.Fa F LA, &
—  Tg
eh3 : Aj,Fo - T,A,
—————————— inv-th/ax —————————— inv-th/ax
hy : A F Ag,Fg,F3 hg : Ay,Fy,Fy - Ag
——————————— IH-Mutwval ———F———— IH
hy : Ay F Ag,F3 hg : Ay,Fy F Ag S
ehy : Ay ,F3 — Fy - Agp
ax
hy : Ag,Fy,F] F Ag,F3 hy : Ag,F1,F1,Fy - Ag -
hy : Ag,Fi = Ap,F3 hy 1 Ag,Fi,Fq - Ap
ehy : Ag,F1,F3 — F4 F Ajg
inv-th/ax
hg : Ay,F3,F3,F4,Fy F Ag
H
hg : Aq,F3,F3,Fq F Ag IH
ho : Aq1,F3,Fy - Ap
=t 0 A
ehy : Ay,F3 AFy F Ap
ax
hg : Ag,F1,Fq,F3,Fq4 - Ag "
ho : Ag,F1,F3,Fq F Ag
AL
ehy : Ag,Fy,F3 AFy b Ag
——————————— inv-th/ax —————————— inv-th/ax
hg : Ay,F3,F3 - Ag hy : Ay,F4,Fy F Ap
—_— — mw - — m
hg : Ap,F3 - Ag hy 1 Ap,F4 F Ag vr
ehy : Aq,F3 VFy F Ag
ax
hy : Ag,F1,F1,F3 - Ap hg : Ag,F1,F1,Fy - Ap -



e Case(s) rule 1,

e Case(s) rule T

e Case(s) rule T,

S B ————————
eng A1, L LFa; P = el A ra; F
1 - 1y
ehy : (L, Ay),F1,F1 - Ag - ehy 1 L, Ay,F1 F Ag
ehy : Aq,p3,p3 F Ay, p3 - ehy : Aq,p3 F Ay, p3
ehy : (Ag5,p3),F1,F1 F Ay, p3 - ehy : Ag,F1,p3 F Ay,p3
—————— inv-th/ax
hg i T, A F A byt A F Ag
2 1 34, o N .

ehp : Ay, T, T F Ag ey i T,Ap - Ag

ho 1 Ay,F1,F1 A3

hy : Ay, Fp,F] F Ag
- ho : Ay, Fp F Ag

L
ohy i (T,A4),F1,F1 F Ag
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ehy : T, Ay, Fp - Ag

ax

IH

TL



6 Height preserving admissibility of contraction on the Right

e Case(s) rule —p

inv-th/ax
ho : Ag,Fy,Fy - Ay, Fg,Fy
IH-Mutual
ho : Ag,Fq - Ay, F5,Fy — Fg h o ho : Ag,Fq - Aq,Fg,Fp5
————— IH
ohy : Ag - Aq,Fq — F5,Fq — Fpy ho : Ag,Fq4 F Aq,F5
—R

ehy : Az F Ay, Fy — Fg

ax

ho : Ag,Fqy F Ag,Fq,F1,F
hg : Ag,Fy - Ag,F1,F,F5 2 374 6-71>71: 75 TH
— —
R hy : Ag,Fq - Ag,F1,F5
ehy : Az + (Ag,Fq4 — F5),F1,Fp —R
ehy : Az + Ag,F1,Fq4 — F5

e Case(s) rule Ag

bo B3 F AL FL s T AL A FsEs
hg i Ag - Aq,Fy,F4 AF5 hg: Ag b Aq,F5,Fy AFg st i Sk 27782 ST
A - ho : Az = Aq,F hg : Ag = Aq,F
ohy : Ag - Ay, Fy AFg,Fy AFg R 2° 738 174 2° 73 15
ohg : Ag F Aq,Fy AFg

ax
ho : Ag - Ag,Fp,Fq,Fy hy : Ag - Ag,Fp,Fq,F5
hy : Az b Ag,F1,F1,Fqy hy: Ag b Ag,Fp,Fp,Fg An . A H T ° m
3 ho : ,Fq,F ho : ;F1, F
ohy : Ag F (Ag,Fg AFg5),F1,Fp 2° 73 67174 2° 73 67175

ehy : Ag k- Ag,F1,Fy AF5

e Case(s) rule Vp

inv-th/ax
ho : As [ Al,F4,F4,F5,F5
IH
ho : Az F Aqp,F4,F5,F4 VFp v . ho : Ag - Ay, Fyq,Fy,F5
R —_— IH
ehy : A3 - Ay,F4 VF5,Fq VFg hy : A3 F Ay, Fy,Fy
VR

ehy : Ag k- Ap,Fy VF5

ax

hy : Az F Ag,Fy,F1,Fy,F hp: Az Ag F1,F1.F4,Fs

2 1 A3 6,F1,F1,Fq,F5 IH

VR - hy : Ag - Ag,Fp,Fy,Fs

ehy : A3z F (Ag,Fq VF5),Fq,Fp VR
ohy : Ag - Ag,Fq,Fy VFp

o Case(s) rule Lp

—— inv-tw/
ho : Ag F L, A n N hy : Az F Ay va =
R b S e et S
ehg i Az F Aq, L, L ehgy i Az - L, A; T
Ay - A N
ng s Ag F Ay, Fp Ly b2 A3 A4FLRL L
1 - .
R ho i Bg F Ag,F
ehy 1 Ag b (L, Ay),Fp,Fy % in
ehy : 3 s Ay, Fqp
e Case(s) rule Tg
- 0T -
ehp Az F A, T, T B = e iazrT.A; B
T N
ehp : Mg F (T,A4) Fl,Fp  ° 7 enpiAgF T.AgLE O
e Case(s) rule —p,
ALFA o A Fa
hg : Ay 1,Fg,Fo, Fs hg : Ay, Fg 1, Fg, Foy
hg : Ay = Ay,Fy,Fp,F5 hg: Ay, Fg - Ap,Fp,Fa 3 5w 2 ° H
—L - hg : Ay = Ay, Fg,F5 hg : Ay, Fg F A, Fo
—L

oh3 : Ay,F5 — Fg - Aq,Fy,Fo
eh3 : Ay, F5 — Fg = A7, Fg
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e Case(s) rule Ap,

e Case(s) rule vV,

h3 : Ay, F5,Fg - Ay, Fa,Fy

e Case(s) rule L,

AL
eh3 : Ay ,F5 AFg - Aq,Fg,Fg
h3:A4,F5FA1,F2,F2 h3:A4,F6FA1,F2,F2
VL
ehg : Ay,F5 VFg - Aq,Fg,Fy
Lr

e Case(s) rule I

e Case(s) rule T

ehg : L, Ay - Ay, Fg,Fo

eho : Az,py - Aq,pg,pyq

ehy : Az,py - (As,pq),F1,F1

hg : Ay F Aq,Fg,Fg

ehg : T,Ay - Ay, Fo,Fy

TL
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ax
h3 : Ay,F5,Fg - Aq,Fg,Fo

IH
h3 : Ay,F5,Fg - Aq,Fg

AL
eh3 : Ay, F5 AFg F Aq,Fg

b3 : Ay, F5 - Ay, Fp,Fy

hg : A4,F6 = Ay ,Fy,Fy

h3:A4,F5}*A1,F2 h3:A4,F6FA1,F2

eh3 : Ay, F5 V Fg - Ay, Fy

Lz

ehz : L, Ay - Aq,Fg

eho : Az,py - Aq,py

ohy : Ag,py F Ag,F1,pg

_—
h3 : Ay - Aq,Fp,Fa
———————— IH
hg : Ay F Ay, Fg

ax

IH



7 Identity-Expansion
—:FoFFy H —:F1FFy I
—:F()'—F(),Fl —:Fll_Fo,Fl
- Fo\/F1 "F(),Fl
71F0\/F1 FFO\/Fl

Vi,

——— = IH ———F—= IH
—:Fol_F() —ZF1|—F1
75F0,F1FF0 72F0,F1FF1
AR
—SF(),Fl'—Fo/\Fl A
CFoAF FFoAF, T
————= IH ———F—= IH
7ZF0FF0 72F1FF1
—IFol_Fo,Fl —IFo,Fll_Fl N

—ZFo,F0—>F1|_F1
—:Fg—>F1FFy—F

—TFT R

e
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8 Cut-Elimination

8.1 Status of —p: 0K

e Case rule —pg

ha : A7,Fg b (A14,F12 — F13),Fg,Fio 5 hiy : A7,Fs,Fi2 = A14,F13,F9 — F1o

R —R
ohy : A7 ((A14,F12 — F13),Fg — F10),Fs ohy; : A7,Fg = (A14,F12 — F13),F9 — F1o

Cut
—: A7 F (A14,F12 — F13),Fg — Fio
—

inv-th/ax
hy : A7,F12,Fg - A14,F10,F13,Fs
—R ax/W

ohy : A7,Fia - Ay4,F13,Fs,Fg — Fio hiy @ A7,F12,Fs = A14,F13,F9 — F1o
hCut
— :A7,F12 = A14,F13,F9 — F1o

—R
— A7 Ay4,F12 — F13,F9 — Fio
hy : A7,F11 = Aqp,Fg,F12 Sn hg : A7,Fg,F11 - Aig,Fi2
ohy : A7 (A1g,F11 — F12),Fs ohg : A7,Fg = Ajp,F11 — F12 c
ut
— A7 F Ajo,F11 — Fi2
—
ax/W
hg : A7,F11,Fs = Ao, Fi2 .
ax/W height
hy : A7,F11 = Aqg,F12,Fs ohg : A7,F11,Fs = Aqg,Fi2 hCut
u
—: A7,F11 F Aq0,F12 R
— A7 F Ajo,F11 — F12 )
hy : Ag,F7 F (A10,F11 — Fi12),Fg N hg : Ag,F11,F7 — Fg - A1g,F12
R
oh; : Ag - (A10,F11 — Fi2),F7 — Fg ohg : Ag,F7 — Fg = Ayg,F11 — Fia
Cut
—:Ag F A1g,F11 — F12
—
inv-th/ax
hi : Ag,F11,F7 = A10,F12,Fs n T
ax
oh; : Ag,F11 - Ago,F12,F7 — Fs hg : Ag,F11,F7 — Fg - A1g,F12 hCut
u

—:Ag,F11 F A1o,F12

—R
—:Ag F AanFll — F12

e Case rule Agr

hy : A7,Fg - (A14,F12 AF13),Fs,F10 5 hiy : A7,Fg F A14,F12,F9g — F1o hi1 : A7, Fg = Aq4,F13,F9 — Fio

ohy : A7 ((A14,F12 AF13),F9 — Fi10),Fg 8 ohy; : A7,Fg - (A14,F12 AF13),Fg = Fio
— A7 F (A14,F12 AF13),F9g = Fio cur
—
hiy @ A7,Fs,Fg = Aq4,F10,F12 inv-th/ax hi1 : A7,Fs,Fg = Aq4,F10,F13 inv-th/ax
hy : A7,Fg F Aq14,F10,Fs,F12 AF13 ax/i ohi1 : A7,Fs,Fg = Aq4,F10,F12 AF13 hCut

—:A7,Fg = A14,F10,F12 AF13
— A7 A14,F9 — F10,F12 AF13

—R

hy : Ag,F7 = (Ao, F11 AF12),Fs 5 hg : Ag,F7 — Fg = A10,F11  hg : Ag,F7 — Fg - Aqp,F12
R

R
eh; : Ag (Al()gFll /\Flz),F7 — Fg ehg : Ag,F7 — Fg = A10,F11 AF1o
Cut
—:Ag F A1g,F11 AF12
—
inv-th/ax inv-th/ax
hi : Ag,F7 F Aqo,F11,Fs . . hy : Ag,F7 = Aqo,F12,Fs o y
ax ax
oh; : Ag - Ajo,F11,F7 — Fg hg : Ag,F7 — Fg I A1o,F11 hCut oh; : Ag - Ajg,Fi12,F7 — Fg hg : Ag,F7 — Fg - Aqp,F12
u
—:Ag - A1o,F11 —:Ag - Ao, F12

R
—:Ag F Aj1g,F11 AF12

e Case rule Vg
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ha : A7,Fg F (A14,F12 V F13),Fg,Fio hiy : A7,Fg = A14,F12,F13,F9 — Fig

ohy : A7 ((A14,F12 V F13),F9 — F10),Fs ohy; : A7,Fg = (A14,F12 VF13),Fg — Fio
— A7 (A14,F12 \/Flg),Fg — Fi0

—

hi1 @ A7,Fs,Fg - A14,F10,F12,F13 inv-th/ax

Cut

R
ohi; : A7,Fg,Fg - A1y,F10,F12 V F13 hCut
A

ho : A7,Fg = Ay4,F10,Fs,F12 VFi3
— :A7,Fg - A14,F10,F12 V F13
—R

— A7 F Ay4,F9 — F19,F12 VF13

ho : Ag,F7 — Fs - A1o,F11,F12

hy : A¢,F7 F (A10,F11 V F12),Fs 5 y
R
oh; : Ag (A10,F11 \/F12)7F7 — Fg ehg : Ag,F7 — Fg = Ayg,F11 V Fia
ut
—:Ag F A10,F11 VFi12

—

inv-th/ax
ax/W

h; : Ag,F7 = A10,F11,F12,Fs
—R

oh; : Ag - Ajo,F11,F12,F7 — Fg
—:Ag F Ayo,F11,F12

—:Ag F Ajo,F11 VFi2

hg : Ag,F7 — Fg - Ay9,F11,F12
hCut

VR

e Caserule Lg

hiy : A7,Fg = Ay, Fg — Fig

ha : A7,Fg (L, A12),Fs,Fio
ohy : Ay ((L, Alg),Fg — Fl[)),Fg ehy; : A7, Fg (l,A12)7Fg — F10
—: A7k (L,A12),F9 — Fio
—
ax/W

ax/W
hi1 : A7,Fg = 1, A12,Fg — Fig
hCut

Cut

ehs : A7+ 1L, Aq2,Fg,Fg — Fio
—: A7+ L, Ay2,Fg — Fio

hg : Ag,F7 = Fg F Ao
1r

hi @ Ag,Fr F (L, Asg), Fs
oh; : Ag - (J_, Alo),F7 — Fg ehg : Ag,F7 — Fg - L, Aqo
T AcF L A Cut
—
b Ao L Ao Fr o s VN G A Fr 5 Fs k- L A :’;/‘:
A

Ak L, A
e Caserule Tg

hoy : A7, Fg - (T,A12),Fs,Fi0

ehy : A7 - ((T,A12),Fg — Fig),Fs
— A7 (T,A12),Fg — Fio
-

oh;; : A7,Fg = (T,A12),F9 — Fio
Cut

T
—: A7 T,A12,F9g — Fio R
hy : Ag,F7 (T, A1), Fs
—R TR
oh; : Ag (T, Alo),F7 — Fg ehg : Ag,F7 — Fs - T, A0

Cut
T AcE T, AL "

—

71'
i AsFT,A, &

e Case rule —,
hip : A1g,F7 - Ag,F12,Fg — F10  hi1 : A1g,F7,F13 - Ag,Fg — Fio

ho : (A147F12 — F13)7F9 F Ag,Fr7,F10 N
R
(A14,F12 — F13),F7 = Ag,Fg — Fio c
ut

ohy : Ay, F12 — Fi13 F (Ag,F9 — F10),F7
— :A14,F12 = F13 - Ag,Fg — Fio
—
inv-th/ax inv-th/ax
hi1 @ A4, F13,F7,Fg = Ag,Fig

ehjg :

hi1 : Aya,F7,Fg = Ag,F10,F12
ax/W
ohiq : A4, F7,Fg,F12 = Fi3 = Ag,Fio
hCut

hy : A14,Fg,F12 — F13 = Ag, Fio,F7
— 1 A14,F9,F12 — F13 = Ag,Fio
—R

— 1 A4,F12 = F13 F Ag,Fg — Fio
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hy : Aq11,Fs = A7,F12 — F13,F9 hio : A1 F A7,F12,Fg = Fg hio: Ay1,Fi13 - Ar,Fg — Fo

R

ehs : Aqq (A7,F3 — Fg),Flg — Fi13 ohig: Ayy,Fi5 - Fi3 F A7, Fg — Fyg

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

—: Aq1,Fg = A7, Fg
—:A11 F A7, Fg — Fg

—R

hy : (A12,F9 — F10),Fe - A11,F7 L, bs: A12,F¢ = F7 = A11,F9  hg: Aya,F10,F — F7 = Agg

R
ehy : Aq1o,Fg = F19 - Aq11,Fg — Fr ohg : (A12,F9 — F10),Fg — Fr F Aqy
Cut
—:A12,F9g = Fio F Aqg
—
inv-th/ax inv-th/ax
hy 1 Aq2,Fe = Aq1,F7,Fo n . hyi : Aq2,F10,Fe = A1, Fr .
ax
oh; : Ayz = Ayq,Fg,Fg — Fr hg : A12,Fg — F7 = Aq1,Fg hCut oh; : Ay3,Fi9 - Aq1,Fe — Fr hs : A12,F10,F6 = F7 F Aqg
U
— Az - Aq,Fg —:A12,Fi0 - A1g N
—:A12,F9g = Fio - A
hi : A7,Fg = Aqo,Fo he : A7 = Aq1o,Fs  he : A7, Fg - Aqg
—R —L
oh; : A7 F Ayp,Fg — Fg ohg : A7, Fg — Fg = Aqg
Cut
“ A F AL v
=
e L T aX/W e ax/w
o —: A7,Fg = Aqg, Fg —: A7,Fs,Fg - Aqg cut
ax, sCu
—: A7 F Aqp,Fsg —: A7, Fg - Aqp cut
— A F AL shu

e Case rule Ap,

ho : (A14,F12 AF13),F9 = Asg, F7,Fio N hiy : A14,F7,F12,F13 = Ag,Fg — Fig
R
ohy : Ayg,F12 AF13 - (Ag,Fg — Fip),F7 ohy : (A14,F12 AF13),F7 F Ag,Fg — Fio
— : A14,F12 AF13 = Ag,Fg — Fio

L
Cut

-
inv-th/ax
po hi1 : A1g,F12,F13,F7,Fo = Ag,Fig
ax
hy : Ay4,Fg,F12 AF13 F Ag,Fig,F7 ohi; : A4, F7,Fg,Fi2 AFi13 = Ag,Fig
hCut
— :A14,F9,F12 AF13 = Ag,Fig
—:A14,F12 AF13 F Ag,Fg — Fio
hp : A11,Fs = A7,F12 AF13,Fg Sn hio : A11,F12,F13 - A7, Fs — Fo A
L
ohy : Aqy F (Ar,Fg — Fg),F12 AF13 ohio : A11,F12 AF13 - A7, Fg — Fg
Cut
—: A1 F A7, Fg — Fg
—
inv-th/ax
. hio : A11,F12,F13,Fs F A7, Fo
ax
hy : Ay, Fg = A7, Fg,F12 AF13 ohio : A11,Fs,Fi2 AF13 = A7, Fg hCut
A’
—:Aq1,Fg = A7, Fg
—: Ay F A7, Fg — Fg
hy : (A12,F9 AF19),Fe - Aq1,Fr N hs : A12,F9,F10,F6 — F7 = Aqy A
R L
oh; : A2, Fg AFio F A11,F6 — Fr ehg : (Alz,Fg /\Fl()),Fﬁ — Fr F Ay
Cut
—:A12,Fg AFi0 - Ay
—
inv-th/ax
hi : A12,F10,F6,F9 F A1, Fr . T
ax
oh; : Ay3,Fi0,Fg - Aq1,Fg — Fr hs : A12,F10,F9,F6 — F7 = Aqy hCut
u

—:Aq2,F10,F9 - Aqg
— :A12,Fg AF10 F Aq1

AL

e Case rule Vv,
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hi1 : A1g,F7,F13 - Ag,Fg — Fig

hy : (A14,F12 VF13),Fg F Ag,F7,F1g hi1 : A1g,F7,F12 = Ag,Fg — Fio v
R L
ohy : Ayg,F12 VFi3 - (Ag,Fg — Fip),F7 ohyy : (A14,F12 VF13),F7 F Ag,Fg — Fio
Cut
— : Ay4,F12 VF13 = Ag,Fg — Fig
—
inv-th/ax inv-th/ax
pe hi1 : A1g,F12,F7,Fg = Ag,Fig hiy : Ayg,Fi3,F7,Fg = Ag,Fig
ax,
hy : A14,Fg,Fi12 VFi3 F Ag,Fio,F7 ohy; : Ayy,F7,Fg,F12 VFi3 - Ag,Fig

— :A14,F9,F12 VFi13 - Ag,Fip
— 1 A14,F12 VF13 = Ag,Fg — Fio

—R

hio : A11,F12 = A7,Fs — Fg  hig : A11,Fi3 = A7, Fg — Fg
ohig : A11,F12 VFi3 = A7, Fg — Fo

hy : A11,Fs = A7,F12 VFi3,Fg
—R VL

ehs : Ay (A7,F8 — F9)7F12 V Fi3
—: Ay F A7,Fg — Fg
-

Cut

inv-th/ax inv-th/ax
hig : Ay1,F12,Fg = A7, Fg hio : A11,F13,Fs = A7, Fg v
L

ax/W
ohjg : Ayy,Fg,Fi2 VFi3 F Ag,Fy

hy : Aqy,Fs = A7,Fg,Fi12 VFi3 Cut
A

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

—R

hg : A12,F9,Fg — F7 = A1y hg : Aya,F10,F6 = F7 F Ay
R
ohg : (Alg,Fg VF10)7F6 — Fr F Aqq

hy : (A12,F9 VF10),Fe - A11,F7
L

oh; : A12,F9g VFio - A11,Fg — Fr
Cut
— 1 Ay2,Fg VFio F Aqg
—
inv-th/ax inv-th/ax
hy : A12,F6,Fg - Aq1,Fr o . hy : A12,F10,Fe - A1, F7 n
ax
oh; : Ay, Fg - Aq1,Fg — Fr hg : A12,F9,Fg — F7 - Ay hCut oh; : Aj2,Fi9 - Ag1,Fe — Fr hs : A12,F10,F6 = F7 = Aqg
u
—:Aj12,Fg - Aqy —:Aj12,Fi0 - Agg v
L
—:Aj12,Fg VFig - Ay
e Case rule L,
hy : A1q,Fs = A7, L, Fg
— s
ohy : Aqg - (Aq,Fg — Fg), L ohio: A1, LF Ay Fg — Fo oo
— A1 F A7, Fs — Fe u
—
ax/W
hy : Aq1,Fs = L, A7, Fo ehio: L, Aq11,Fs - A7, Fy
Cut
—:Aq1,Fg A7, Fg
—: A1 F A7,Fg — Fg
ho : (L, A12),Fg F Ag,F7,Fio
— 1L
ohy : |, A2 - (Ag,Fg — Fip0),F7 ohy; : (L, A12),F7 - Ag,Fg — Fio cut
A
—: 1, A9+ Ag,Fg = Fio
—
1
—: 1, A2 F Ag,Fg — Fig L
hy: (J_,Alg),FG F Ag,Fr
—R 1z
ohy : L, Aip - Ao, Fs — Fr ohs : (L, A1g),Fg — Fr - Ag
Cut
— L, Ao F A "
—
e — J_
— L, AgF Ay E
e Case rule [
ho : Ao, F7 - (Aq2, ) F
2t A19,F7 F (A12,p11),P11,Fs . ;

ohy : Ajg F ((A12,p11),F7 — Fs),pyy ohg : Ajo,pyy F (A12,p1,),F7 — Fg
—:Aj9 F (A12,p44),F7 = Fg
—

Cut

ax/W I
hy : Aqo,F7 F A1, Fg,pq1,P11 ohg : Ay, F7,py; F A1z, Fs,pyy he
ut

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

—R
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hy : (A13,p1),Fs = (A12,p54),F7, Fo

ohy : Ayz,pyy F ((A12,py,),F8 — F9),Fr ohjo :

(A13,p11),F7 - (A12,p11),Fs — Fo

Cut

—: Az, py; F (A12,p4;),Fs — Fo
—

—: A13,py1 F A12,p1,,F8 = Fg

hy : (A11,pg):F6 F (A0, pg), F7

oh; : Aq1,pg F (A10,Pg), F6 — Fr

ohg : (A11,pg),F6 — F7 = Aqo,pg

Cut

— 1 A11,p9 F Ao, Py
—

— :A11,pg Ao, Py

e Caserule T,

hy : Ay1,Fg = A7, T,Fg hio : A1 - A7,Fg — Fg
ohs : Aqq F(A7,F84)F9),T ehigp: Ay, T H Ay, Fg — Fg

— A1 A7,Fg — Fg
—

—: Ay A7, Fg — Fg

TL
Cut

ax/W

hy : (T, A12),Fg = Ag,F7,F10 hii : Ay, F7 - Ag,Fg — F1o

L
ehy : T,Aq5 - (Ag,Fg — Fip), Fr ehyy : (T,A12),Fr - Ag,Fg — Fyg o
— :T,A12 - Ag,Fo — Fig v
—
W W
ohy T, Ara k- A FrFy = Fio Y b T Ara FrF A Fe — F1g 2
hCut
— . T,A12 F As,Fg — Fro v
hq : (T,A10)7F6 = A97F7 hg : A107F6 — F7 F Ay
ey : T, Ao F Ag, Fg — Fr ohs : (T,A10),F6 — Fr - Ag  ©
Cut
i T,A0 - Ay U
—
W W
by T, A0 Ao Fo o Fr Y Ry T, AroFo = Fr - Ay :z/
t
— i T,A0 Ay v
8.2 Status of Ap: OK
e Case rule —p
ho : A7 - (A14,F12 — F13),Fg,F9 ha: A7 (A14,F12 — F13),Fg,Fio A hi1 : A7,Fs,F12 = A14,F13,F9 AF10 "
R

ohy : A7 - ((A1a,F12 — F13),F9 AF10),Fs

ehyy : A7,Fg - (A14,F12 — F13),Fg AF1p

hp : A7,Fi2 F Aq14,F13,Fg,Fg

Cut
— A7 F (A14,F12 — F13),F9 AF10
—
inv-th/ax inv-th/ax
hp : A7,F12 = Aq14,F10,F13,Fs
AR ax/W

ohy : A7,Fi2 F Aq4,F13,Fs,Fg AF1g

hi1 : A7,F12,Fs = Aq14,F13,F9 AF1o
hCut

— :Az7,F12 = A14,F13,F9 AFig

—R

— A7 Aq4,F12 = F13,F9 AF1g

hy : Ag - (A1o,F11 — F12),F7  hi: Ag - (A10,F11 — F12),Fs

hg : Ag,F11,F7 AFg = Aqo,F12

AR —R
oh; : Ag - (A10,F11 — F12),F7 AFg hg : Ag,F7 AFg = A1g,F11 — F12
Cut
—:Ag F A1o,F11 — F12
—
inv-th/ax inv-th/ax
hy : Ag,F11 = Aqo,F12,F7 / hy : Ag,F11 = Aqo,F12,Fs / ax /i

oh; : Ag,F11 - Aqo,F12,F7 AFg

hg : Ag,F11,F7 AFg = Ajp,F12
hCut

—:Ag,F11 F Ao, F12

— :Ag F A1g,F11 — F12

e Case rule Agr
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hy : A7 F (A14,F12 AF13),Fg,Fg  ha: A7 - (A14,F12 AF13),Fs,Fio

hip @ A7,Fg = A1y,F12,Fg A
ohy : A7 = ((A14,F12 AF13),F9 AF10),Fs

ehiq : A7, Fg = (

—: A7 F (A14,F12 AF13),F9 AF10

N
inv-th/ax inv-th/ax inv-
hy : A7 = Aqy,F12,Fs, Fo hy : A7 = Ay4,F10,F12,Fs . hy : A7 = Aq4,F13,Fs, Fo
R x
ohy : A7 = Ayy,F12,Fs,Fg AF1o hiy @ A7,Fg = A14,F12,F9 AF1g ohy : A7 = Ay
hCut —_—
— A7 Ag14,F12,F9 AF10
— A7 F Aygq,F12 AF13,F9 AF1o
hy : A7 F Aq0,Fs,F11 ha : Az F Aqo,Fs, Fi2 hg : A7,Fg - A1o,F11 hg : A7,Fg = Aqg,Fi2
ohy : A7 = (Aqo,F11 AF12),Fg ohg : A7,Fg F Aqo,F11 AF12
Cut
— A7 F Ajo,F11 AF12
—
ax/W ax/W
. hg : A7,Fg = A1, F11 heioht . hg : A7,Fg = Ajp,F12 heioht

ax eig ax eig

hy : A7 = Ayg,F11,Fs ohg : A7, Fg - Aqp,F11 hCut hy : A7 = Aqg,F12,Fg ohg : A7, Fg - Ajg,Fi2 hCut

u 1%

— A7 F Ao, F11 — A7 F Ajo,F12
— A7 F Ayo,F11 AF12
hy : Ag - (A10,F11 AF12),F7  hy: Ag - (A10,F11 AF12),Fs hg : Ag,F7 AFg - A1o,F11  hg : Ag,F7r AFg F Aqg,F12
R
oh; : Ag (Alanll AN F12)7F7 N Fg ohg : Ag,F7 AFg F Ajg,F11 AF1a
Cut
—:Ag F A10,F11 AF12
—
inv-th/ax inv-th/ax
. — : Ag,F7,Fg - Ao, F11 — : Ag,F7,Fg - A1g,F12
ax,
—: Ag,F7 = A1g,Fg,F11 AF12 —: Ag,F7,Fg = Ajo,F11 AF12
ax/W sCut
—:Ag F A10,F7,F11 AF12 —: Ag,F7 = A1g,F11 AF12 cut
sCu’
—:Ag F A1, F11 AF12
e Case rule Vg
hy : A7 - (A14,F12 VF13),Fs,Fo  ha : A7 F (A14,F12 VF13),Fs,Fio hi1 : A7,Fs = A14,F12,F13,F9 AF1p
R
ehs : A7 ((A147F12 \ Flg),Fg A Flg),Fg ehi; : A7, Fg (A14,F12 \/Flg),Fg A Fio c
ut
— A7 F (A14,F12 V F13),F9 AF10
—
inv-th/ax inv-th/ax
hy : A7 = Aq4,F12,F13,Fs, Fo hy : A7 = Ay4,F10,F12,F13,Fs

ohy : A7 - Ay4,F12,F13,Fs,Fg AF1g

ax/W
hi1 : A7,Fs = Aq4,F12,F13,F9 AF1o
hCut
— A7 - A14,F12,F13,F9 AF1g

R
— A7 A14,F9 AF10,F12 VF13
hy : Ag F (A1o,F11 VF12),F7 hy: Ag F (A1o,F11 VFi12),Fs

hg : Ag,F7 AFg = A1g,F11,F12
R R
eh; : Ag (Alo,Fll VF12),F7 N Fg ohg : Ag,F7 ANFg - A10,F11 VF12
Cut
—:Ag - A1g,F11 VF12
—
inv-th/ax inv-th/ax
hy : Ag = A1o,F11,F12,F7 hy : Ag = A10,F11,F12,Fs .
R ax
oh; : Ag - Ayo,F11,F12,F7 AFg hg : Ag,F7 AFg = Ayo,F11,F12
hCut
—:Ag F A10,F11,F12
VR

—:Ag F Ayo,F11 VFi12
e Caserule Lp

hy : A7 - (L, A12),Fs,Fo ha: A7 F (L,A12),Fs,Fio

hi1 : A7,Fs = A12,Fg AF1o
ehs : A7 ((L,Alz),Fg AF10)7F8

ehiq : A7, Fg - (L,A12),Fg AFio

Cut
—: A7 F (L, A12)7F9 AFi0
—
ax/W ax/W
ohy : A7 = L, Aya,Fs,Fg AF1o hi1 : A7,Fs = L, A12,F9 AF1o hCut
u
—: A7 F L, Ay5,F9g AFq10
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hy @ Ag = (L, A19),F7 hi:Agk (L,A),Fs A hy : Ag,F7 AFg F Ajp

eh; : Ag - (L, A10),Fr AFg B by i Ag FrAFsF LA 7
T Aok L Ao Cut
—
eh; : Ag - L, A109,F7 AFg ax/i hg : Ag,F7 AFg - L, Aqp ax/i
T Aor LA hCut

e Case rule Tgr

hy : A7 = (T,A12),Fs,Fo ha: A7 - (T,A12),Fs,Fio

ehy : Aq F (T, Ara),Fo A Fro), Fs " b1y : Aq,Fs b (T,A12),Fg AFio o
—: A7+ (T,A12),Fg AFqo
—
A7 F T,Aus,Fo AF1o Tr
hy : Ag - (T,A10),F7 hy:Agk (T,A1p),Fs -
ohy : Ag k (T, A1), Fr AFs oho : Ag,Fr AFs - T,A10
—AcF T, Ao Cut
—
i AsF T, AL Tr

e Case rule —,

hy : A14,F12 = F13 - Ag,F7,F9  ha : Ayg,F12 — F13 = Ag,F7,F1o A hip : A1a,F7 - Ag,F12,Fg A
R

ohy : Ayy,F12 — Fi3 = (Ag,F9 AF10),F7 ohyy @ (A4,Fi2
— :Aqy4,F12 =+ F13 F Ag,F9 AF1o
-
hiy @ Ayg,F7 = Ag,F12,Fg inv-th/ax hiy @ A4, F13,F7 = Ag,Fo inv-th/ax
hy : Ayg,F12 — F13 F Ag,F7,Fg ax/i ohy; : Ayy,F7,Fia — Fi3 - Ag,Fo hCut hy : Ayg,F12 — F13 = Ag,Fio

—:Ay4,F12 = Fi3 - Ag, Fy

—:A14,F12 = Fi13 + Ag,Fg AFig

hy : Ayy - A7,Fia — Fi3,Fg  hp : Ay = Az, Fi2 — F13,F9 A hio : A1 = A7,F12,Fs AFg hio: A11,F13 - A7,Fg AFo
R

ohy : Ay - (A7,Fg AFg),F12 — F13 ehjo : A11,F12 = Fi3 = A7, Fg AFy
Cut
—: A1 F A7,Fg AFg
—
inv-th/ax inv-th/ax
—:Aq1,F12 - A7,F13,Fs —:Aq1,F12 = A7,F13,F9 T
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 : Ay, Fg =+ FioF Ay1,F6 hy : Aya,Fg — Fio F Ayq,F7 A hg : A12,F6 AF7 F A11,F9 hg : A12,F10,F6 AF7 F Aqq .
R
oh; : Ay5,Fg = Fio - Ay1,Fg AF7 ohg : (A12,F9 — F10)7F6 ANF7 + A1r c
ut
— 1 A12,Fg = Fig F Aqy
—
inv-th/ax inv-th/
. — :Ajy2,Fg,F7 = A1, Fg — :Ay2,F10,F6,F7 F Aqg NS
ax
— :Ay2,F6,Fg — Fio - A1, Fr —:Aq12,Fs,F7,Fg — Fio - Aqg
ax/W sCut
—: A12,Fg — Fio - A11,Fs —: A12,F6,Fg — Fig F A1y cut
sCu
—:A12,Fg = Fio F Aq1
e Case rule Af,
hy : A14,F12 AF13 - Ag,F7,F9  hz : Ayg,F12 AF13 - Ag,F7,F19 hi1 @ A14,F7,F12,F13 = Ag,Fg AF1p
AR
ohy : Ayg,F12 AF13 - (Ag,Fg AF10),F7 ohyy : (A14,F12 AF13),F7 F Ag,Fg AFi10
Cut
— : A1q,F12 AF13 = Ag,Fg AF10
—
inv-th/ax inv-th/ax
hy : A14,F12,F13 = Ag,F7,Fg ho : A14,F12,F13 = Ag, Fio,F7 -
R ax
ohs : Ay4,Fi2,F13 = Ag,F7,Fg AFig hi1 : Aya,F12,F13,F7 = Ag,Fg AF1g hCut
u

— :A14,F12,F13 - Ag,Fg AF1p
— 1 A14,F12 AF13 = Ag,Fg AFio

34



hy : A1 b A7,F12 AF13,Fs ha: Ay = A7, Fi12 AF13,F9 A hio : A11,F12,F13 - A7, Fg AFg

R L
ohy : Ayy - (A7, Fg AFg),F12 AFy3 ohio : Ayy,Fi2 AFi13 - A7, Fg AFg
Cut
—:A11 F A7, Fg AFg
—
inv-th/ax inv-t.
. hio : A11,F12,F13 F A7, Fg N - hio : A11,F12,F13 - A7, Fg N
ax L ax, L
hy : Ayg F A7,Fg,F12 AF13 ohig : Ay, Fi2 AFi13 - Az, Fg hCut hy : A1y - A7, Fg,F12 AF13 ohjo : A11,F12 AF13 = A7, Fo hCut
— A F Aq,Fg " — A F Ay, Fg "
R
—: A1 F A7, Fs AFg
hy : A12,F9 AFio - A11,F¢  hy @ A1z,Fg AF10 - Aqy,Fr A hs : A12,F9,F10,F6 AF7 F Aqg A
R L
oh; : Ao, Fg AF1o - Ay1,Fg AFr ohg : (A12,Fg AF10),F6 AF7 Ay
Cut
—:A12,Fg AF10 - App
—
inv-th/ax inv-th/ax
hy : A12,F10,F9 - A1, Fg hy : A12,F10,F9 F Ay, Fr T
R ax
oh; : Aya,Fi9,Fg - Ay, Fg AF7 hg : A12,F10,F9,F6 AF7 F Aqg
hCut
—: A12,F10,Fg = Ay A
L
—: Ay2,Fg AF10 - Aqy
hi : A7 = Aq9,Fs hy : Az F Aqg,Fo A he : A7,Fg,Fg = Ay A
R L
oh; : A7 F Ao, Fg A Fo ohg : Ar,Fs AFo - Arg
Cut
—: A7 F Aqpo
—
P U— aX/W L ax/w
- —:A7,Fg = Aqg,Fg —:A7,Fs,Fg - Aqg Cut
ax, sCu
—: A7 F Aqp,Fsg —: A7, Fg - Aqp Cut
sCu
—: A7 F Ay

e Case rule Vp,

hp : A14,F12 VFi13 - Ag,F7,Fg  ha : A1y,Fi2 VFi13 - Ag,F7,Fio A hiy @ Ayg,F7,F12 = Ag,Fg AF
R

ohy : A1g,F12 VFi3 F (Ag,Fg AF10),F7 ohy; : (A1g,Fi2)
— :A14,F12 VF13 F Ag,Fg AF1o
—
inv-th/ax inv-th/ax
o hi1 : A14,F12,F7 = Ag, Fg hi1 @ A1g,F13,F7 = Ag, Fg v
ax L
hy : A14,F12 VFi3 = Ag,F7,Fg ohiy : A14,F7,F12 VF13 F Ag, Fy hCut hy 1 A14,F12 VF13 = Ag,Fi0,F
u

— 1 Aq14,F12 VF13 - Ag, Fg

— :A14,F12 VF13 = Ag,Fg AF1o

hy : A1y - A7,Fi12 VF13,Fs ha: Ay - Ag,Fia VFi3,F9 A hio : A11,F12 - A7,Fs AFg hio: A11,F13 - A7, Fg AFy
R

L
ohy : Ay - (A7,Fs AFg),Fi12 V Fi3 ohjo : A11,F12 VFi3 = A7, Fg AFg
Cut
AL F As,Fs AFg
—
inv-th/ax inv-th/ax
— A1 = A7,F12,F13,Fs — A1 F A7,Fi2,F13,F9 .
R ax
— A1y = A7,F12,F13,Fs AFg —:Aq1,F13 F A7,F12,Fg AFo
sCut ax/W
—:Aq1 F A7,F12,Fs A Fo —:Aq1,Fi2 - A7,Fg A Fo cut
sCu
—: A1 F A7,Fg AFg
hi : Aq2,Fg VFio - A11,Fg  hi: A12,Fg VFig - Aqq,Fr hg : A12,Fg,Fe AF7 - A1 hg: A1z, F19,Fs AF7 F Ay
AR L
oh; : Aq12,Fg VF1o F A11,F6 AFr ehg : (Alz,Fg \% F10)7F5 ANFr = Aqq
Cut
—:Aq2,Fg VFio F Aqs
—
inv-th/ax inv-th/ax
. — 1 A12,Fg,F7,Fg = Ay — : A12,F10,F6, F7 F A1y
ax, L
— 1 A12,Fg,F9 VFi0 F A11,F7 — 1 A12,Fg,F7,F9 VFi0 = A1y
ax/W sCut
— 1 A12,F9 VFi9 - Aq1,Fg — 1 A12,Fg,Fg VFi0 - Aqg ut
sCu

—:A12,Fg VFio - Aqy

e Case rule 1,
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ho : A1 F A7, L,Fs ha: Ay F A7, L, Fg

AR 1r
.hQ:Alll—(A7,Fs/\F9),L ohip: Ay, L H A7 Fg AFg
Cut
—: A1 F A7, Fg AFg v
—
ax/W 1 ax/W 1r
ho : A1 H L, A7, Fg ehio: L,A1; F A; Fg LCut ho : A1 F L, A7, Fg ehijo: L, A1 A7, Fg hCut
—: A1 F A7, Fg " —: A1 F A7, Fg v
—: A1 F A7, Fg AFg
hy : L, Ayp = Ag,F7,F9g ha: L, Aya F Ag,F7,F1o n
R L
ehs : L, Ao (Ag,Fg /\Flo),F7 ehj : (L,A12)7F7 F Ag,F9 AF1o Cut
u
—:1,A12+ Ag,Fg AFqp
—
1
L, Aok Ag, FoAFo ¢
hy: L,AioF Ag,F6 hi:L,A19F Ag,Fr 1
ohy : L, Ag F Mg, Fg A Fr B ehg:(L,Ar0),F6 AFrF Ay  ©
Cut
— 1, A0 F A v
—
e J_
L, A0F A O F
e Case rule
ho : Ajg F (A125P11))P117F7 hy : Ao (A12,P11)7P11,F8
R
ohy : Ajg F ((A12,p11),F7 AFs), Py ohy : A1g,pqq F (A12,pq1),F7 AFs cut
u
—: Ao (A12,p11),F7 AFg
—
ax/W I ax/W
hy : Ajg - A12,F7,P11,P11 ohg : A1, py; F A12,F7,pq, he hy : A1g - A12,Fs,Py1,P11 ohg : A1g,py; F Ai12,Fs,pyy he
ut ut
— A0 - A12,F7,pq, — Ao - A12,Fs,py;
—: A0 A12,py,,F7 AFg
hy : A13,pyq F (A12,p11),F7,Fs ha : Aiz,pyq F (A12,p44),F7,Fo
R
ohs : Ay, pyy F ((A12,py,),Fs AFo),Fr ohio : (A13,P1),F7 F (A12,p,),Fs AFo .
ut

—:A13,p1; F (A12,p1,),Fs AFo
—

—:A13,p;; F A12,py;,Fs AFg
hy : A11,p9 F (A10,Pg):F6  h1 : A11,p9 F (A10,pg), Fr
oh; : Aq1,pg F (A10,Pg),Fe AF7 ohg : (A11,pg),F6 AF7 F A1, pg

— : A11,pg = A1, Py
—

Cut

— 1 A11,Pg F Atog, Py

e Caserule T,

ho: A1 H A7, T,Fs ha:Aj1 F A7, T,Fg hip : A1 F A7,Fs AFg
ohs : Aqq }—(A7,Fg /\Fg),T R ohig: Ay, T H Ay, Fg AFg L
—: A1 F A7,Fg AFg Cut
—
—: A1 F A7, Fg AFg ax/W
ho : T,A1a - Ag,F7,Fg ho: T,A12 F Ag,F7,F1g An hiy1 : Aya,F7 F Ag,Fg AFip .
ehs : T,Aq5 - (Ag,Fg AF19),F7 ehiq : (T,A12),F7 - Ag,Fg AFqg Cut
—: T,A12 F Ag,Fg AFqp
—
2 T Ao F B FrFo AFro % Biy T Ara FrF As Fo AFrp 20
—T.Aw " As,Fe AFro hout
hy: T,A10F Ag,Fg hy: T,A10F Ag,F7 AR hg : Aj9,F6 AF7 F Ag T,
oh; : T,A19 - Ag,Fg AF7 ohg : (T,A10),F6 AF7 - Ag
— T, Ao F Ay gut
-
ohy T A0 F Ay FonFr N he T AvoiFo AFL - Ay /Y
T, Aok Ay cut
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8.3 Status of Vi: 0K

e Case rule —p
ha : A7 - (A14,F12 — F13),Fs,Fg,F1o v hi1 : A7,Fs,F12 = Aq14,F13,F9 VF1o N
R R
ohy : A7, Fg F (A14,F12 — F13),F9 VFyo c
ut

ohy : A7 ((A14,F12 — F13),F9 V F10),Fg
— A7 (A14,F12 — F13),F9 VF1o
—

inv-th/ax
hy : A7,Fi2 = Aq4,F10,F13,Fs, Fo v .
R ax
ohy : A7,Fi2 - Aq4,F13,Fs,Fg VFig hi1 : A7,F12,Fs = A14,F13,F9 VFio
hCut
— :A7,F12 = Aq4,F13,F9 VFig
—R

— A7 A14,F12 = F13,F9 VFig
hy : Ag - (Ao, F11 — Fi12),F7,Fg v hg : Ag,F11,F7 VFs - Ajp,F12 N
R R
ohg : Ag,F7 VFg - A1g,F11 — Fi2 c
ut

oh; : Ag F (A10,F11 — F12),F7 VFg
—:Ag F A1o,F11 — F12

N
inv-th/ax
hy : Ag,F11 = Aqo,F12,F7,Fs v .
R x
oh; : Ag,F11 - Aqo,F12,F7 VFg hg : Ag,F11,F7 VFs I Ajp,F12
hCut
—:Ag,F11 F A1g,F12 .

—:Ag F Ajo,F11 — F12

e Case rule Agr
hiy @ A7,Fg = Ay4,F13,F9 VFip

ha : A7 b (A1a,F12 AF13),Fs,F9,Fio v hiy @ A7, Fg = Ayq,F12,F9 VFig
R
ohy; : A7,Fg - (A14,F12 AF13),F9 V Fip c
ut

ohy : A7 F ((A14,F12 AF13),F9 V F10),Fs
— A7 F (A14,F12 AF13),F9 VFig
inv-th/ax

—
inv-th/ax
hi1 : A7,Fs = A4, F10,F13,F9 N
R

hi1 @ A7,Fs = A1g,F10,F12,F9
ehiy : A7, Fg = Aqy4,F10,F9,F12 AF13
hCut

ax/W
hy 1 A7 = Ayq,F10,Fg,Fo,F12 AF13
—: A7 Aq14,F10,F9,F12 AF13 v
R
— A7 F A14,F12 AF13,F9 VFig
hy : Ag = (A1o,F11 AF12),F7,Fs v hg : Ag,F7 VFs = A1o,F11  hg : Ag,F7 VFg - Aqg,F12 A
R R
oh; : Ag (A107F11 /\Flz),F7 V Fg ehg : Ag,F7 VFg - A10,F11 AF12
Cut
—:Ag F A1g,F11 AF12
—
inv-th/ax inv-th/ax
hy : Ag = Aqo,F11,F7,Fs v . hy : Ag = Aqo,F12,F7,Fs v .
R ax, R ax,
oh; : Ag - Aqo,F11,F7 VFs hg : Ag,F7 VFs = Aqg,F11 hCut oh; : Ag - Ajo,F12,F7 VFs hg : Ag,F7 VFs - Aqg,F12 hCut
A A
—:Ag F A1o,F11 —:Ag F A1, Fi2
R
—:Ag - A1g,F11 AF12

e Case rule Vg
ha : A7 - (A14,F12 V F13),Fs,F9,Fi10 v hiy @ A7,Fg = A14,F12,F13,F9 VFio
R
ohy; @ A7,Fg - (A14,F12 VF13),F9 VFio c
ut

ohy : A7 ((A14,F12 V F13),F9 V F10),Fs
—: A7 F (A14,F12 VF13),F9 VFio

—
inv-th/ax
hy : A7 = Ay4,F10,F12,F13,Fs, Fo v .
R ax

ohy : Ay - Aq4,Fi2,F13,Fg,Fg VFig hiy @ A7,Fg = Aqq,F12,F13,F9 VFig

hCut
— A7k Aj14,F12,F13,F9 VFio
VR

— A7 Aq4,F12 VF13,F9 VFio
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hy : A7 F Ayo,Fs,F11,F12

hg : A7,Fg F Ajo,F11,F12

R VR

ohy : A7 F (Ai1g,F11 VFi2),Fg ohg : A7,Fg = Aqg,F11 VFi2 c
ut
— A7 F Ayo,F11 VFi2
—
ax/W
. hg : A7,Fg = Ajo,F11,F12 heioht
ax eig
hy : A7 = Ayg,F11,F12,Fg ohg : A7, Fg = Ayg,F11,F12 hCut
u
— A7 F Ao, F11,F12
R
— A7 F Ayo,F11 VFi2
hy : Ag - (A10,F11 V F12),F7,Fg hg : Ag,F7 VFg F A1g,Fi1,F12
R
oh; : Ag (A107F11 VF12),F7 V Fg ehg : Ag,F7 VFs F Aq9,F11 VF12
Cut
—:Ag F A1g,F11 VF12
—
inv-th/ax
hy : Ag = Ao, F11,F12,F7,Fs v -
R ax
oh; : Ag - Ayg,F11,F12,F7 VFg hg : Ag,F7 VFg = Ao, F11,F12
hCut
— 1 Ag = Ay, F11,F12
R
—:Ag - Ayo,F11 VFi2
e Caserule Lg
hy : A7 (L, A12),Fs,Fg,Fi0 hi1 : A7,Fg F Aya,Fo V Fip
ohy : A7 ((L,A12),F9 V Fi0),Fs ohy; @ A7,Fg = (L, A12),Fg VFio cut
A’
e AY A (J_,Alz),Fg V Fi1o0
—
ax/W ax/W

ehy : A7 = L, A12,Fg,Fg VFig

hiy @ A7, Fg = L, A12,F9 VFio

—: A7 F L,Ay2,F9 VF1o

hy @ Ag F (L, A10),F7,Fs hg : Ag,F7 VFg F Ajg
eh; : Ag - (L, Aq9),F7 VFg ohg : Ag,F7 VFg - L, Ajg
— i Asr L A Cut
—
ohy Aok LA, FrvEs Y b i AgFrvEsE LA, 2V
Aok LA heut

hCut

e Case rule Ty

hy : A7 = (T,A12),Fs,Fg,Fio

ohs : Ay ((T, Alg),Fg \% Flo),Fg

Tr
ohy; @ A7,Fg = (T,A12),F9 VFio

— A7+ (T,A12),Fg VFio

—

— A7 F T,A12,Fg VFip

hy : Ag F (T,A10),F7,Fs

Cut

Tr

oh; : Ag (T,A10)7F7 V Fg

ohg : Ag,F7 VFs F T, Aqg

7ZA6FT,A10
—

- T
i AgFT,A0

e Case rule —,

hy : A14,F12 = F13 - Ag,F7,F9,F10

Cut

hip : A1g,F7 - Ag,F12,F9 VF19 hi1: A1g,F7,F13 - Ag,F9 VFio

ohy : Ayyg,F12 — Fi3 = (As,Fo V F1p),F7

R

ohy; : (A14,F12 — F13),F7 F Ag,Fo V Fio

— :Ay4,F12 = Fi3 - Ag,Fg VFio

Cut
—

ax/W

hi1 : A1y, F7 = Ag, F10,F12,Fo

inv-th/ax

hi1 : A1g,F13,F7 = Ag,Fio,Fo

ho : A14,F12 — F13 = Ag,Fi0,F7,F9

ohiy : A14,F7,F12 — F13 = Ag,Fig, Fo

hCut

—:A14,F12 — Fi13 = Ag,F10,Fg
—:A14,F12 — Fi13 = Ag,Fg VFig

VR
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inv-th/ax
—L



hp : A1y A7,F12 — F13,Fs,Fg
VR

hig : A11 F A7, F12,Fg VFg hio: A11,Fi3 - Az, Fs VFg

ehy : Ay; F (A7,Fg VFg),Fio — Fi3

ohio: Ay, Fi2 = Fiz - A, Fg VFg
Cut

—: A1 F A7,Fg VFg

—

hio : A11 = Az, F12,Fg,Fg

inv-th/ax inv-th/ax

hio : A11,F13 F A7, Fg,Fg

ax/W
hy : Ayy - A7,Fg,Fg,F12 — Fi3

ohjo: Ay1,F12 — Fi3 - A7, Fg,Fg

hCut

— 1Ay - A7, Fs, Fy
—: A1 F A7, Fg VFg

hy : Aya,F9 — F10 - A1, Fe,F7

R

hg : A12,F6 VF7 = Aq1,Fg  hg : Aq2,F10,Fg VF7 F Aqg

—L

eh; : Ay5,Fg - Fi9 - Ay1,Fg VFr

ohg : (Alg,Fg — Flo),Fﬁ VF7 A
Cut

inv-th/ax
hy : A1z = Ay, Fe,Fr7,Fg

Aj2,Fg = Fio F A1
—
inv-th/ax

hy : A12,F10 - A1, Fe, Fr

VR
oeh; : Ao - Ay1,Fg9,Fg VFr

hg : A12,Fg VF7 = Aqq,Fg

ax/W VR
x/ oh; : Ajo,Fi9 - Aq1,Fg VFr

hg : A12,F10,F6 VF7 = Ay

— A1z - Ay, Fg

hCut

—:Aq12,Fio - A

e Case rule Af,

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

—:Ay2,Fg = Fio - Aqg

hi1 : A1g,F7,F12,F13 - Ag,Fo V Fio

L

R
ohy : Ayy,Fi2 AF13 - (Ag,Fo V F10),F7 ohyy : (A14,F12 AF13),F7 F Ag,Fg VFig

Cut

—:A14,F12 AF13 - Ag,Fg V
—

Fio

inv-th/ax

hi1 : A14,F12,F13,F7 = Ag, F10,Fg

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

ohig : Ay1y4,F7,F12 AF13 - Ag,Fi0,Fg

hCut
— :Ay14,F12 AF13 = Ag, Fi10,Fg
R
— :A14,F12 AF13 - Ag,Fg VFig
hy : Ay F A7, Fi2 AF13,Fs, Fg hio : A11,F12,F13 - A7,Fg V Fg A
L
ohs : Ay (A7,Fg VF9),F12 AFi3 ehig: Aj1,Fi2o AFi13F A7, Fg VFg
Cut
T AL Aq,FsV
—
inv-th/ax
hio : A11,F12,F13 F A7,Fg,Fg
hy : A1y b A7,Fs,Fg,F12 AF13 ohig : Ay11,F12 AFi13 = A7, Fs,Fg
hCut
— A1 - A7, Fs, Fg v
R
—: A1 F A7,Fg VFg
hi : A12,F9 AF10 - A11,Fg, Fr hs : A12,F9,F10,Fg VF7 = Ay A
R L
oh; : Ay12,Fg AFio F Aq11,F6 VFr ehg : (A127F9 AFIO);FG VFr = Aqq
Cut
— :A12,Fg AFio F Aqq
—
inv-th/ax
hi : A12,F10,F9 = Aq1,Fg, Fr .
R ax,
ohy : Ay3,Fi0,Fg - Aq1,Fg V Fr hg : A12,F10,F9,Fg VF7 I Aqg nCut
A

— 1 A12,F10,F9 - Aqy

AL
— :Aq2,Fg AF10 - Aqg

e Case rule Vv,

hy : A14,F12 VF13 = Ag,F7,F9,F10 v hip

1 A1g4,F7,F12 - Ag,Fg VF19 hir : A1g,F7,F13 = Ag,Fg VF1g

R
ohy : Ayg,F12 VFi3 - (Ag,Fg V Fi0),F7

ohy : (A14,F12 VFi13),F7 F Ag,Fg VFio cut
A

— :Aq14,F12 VF13 - Ag,Fg VFio

—

inv-th/ax

hiy @ A1g,F12,F7 = Ag,Fi0,Fg

hi1 : A1y, Fi13,F7 = Ag,Fig,Fo

ax/W
hy : Aq4,F12 VFi3 - Ag,F10,F7,Fg

ohy; : A1y, F7,Fi2 VFi3 F Ag,Fig,Fg hCut
u

— :A14,F12 VF13 F Ag,Fi0,F9

—:A14,F12 VF13 F Ag,Fg VFig
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—L

L

inv-th/ax

ax/W
hCut



hy : A1; b A7,Fi12 VF13,Fs, Fg hio : Ay1,F12 - A7,Fg VF9 hio: A11,Fi13 - A7, Fg VFg
R

ohy : Ay - (A7,Fg VFy),F12 VFi3 ohio: A11,Fi12 VFi3 - A7, Fs VFg ‘
—: A1 F A7, Fg VFg Cut
—
hio : Ay1,F12 F A7, Fg,Fg inv-th/ax hio : A11,F13 - A7, Fg,Fg inv-th/ax
hy : Ayy - A7,Fg,Fg,F12 VFi3 ax/i ohjo : Ay1,F12 VFi3 = A7, Fg,Fg
—: A1 F A7, Fg,Fg hCut

—:A11 F A7, Fg VFy

hy : Ay2,F9 VFi9 - A11,Fs,F7 v hg : Ay12,F9,Fg VF7 F A11 hg : Aya,F10,F6 VF7 H Aqy

L
oh; : Ay2,Fg VFioF Aq1,Fg VF7 ohg : (Alg,Fg VFlo),F(‘, VF7 A
Cut
— 1 Ay2,Fg VFio F Aqq
—
inv-th/ax inv-th/ax
hy : A12,F9 = Aqq,Fg, Fr . hy : A12,F10 - A1, Fg, Fr A
R ax R ax
oh; : Ay, Fg - Aqy,Fg VFr hg : A12,F9,Fg VF7 F Aqg hCut oh; : Aja,Fi9 - A11,Fg VFr hg : A12,F10,F6 VF7 = A hCut
A 2%
— A2, Fg - Ay —:Aj12,Fio - A v
L
—:Aj12,Fg VFip - Ay
hy : A7 = Ay, Fg, Fo v he : A7,Fg = Ajg he : A7, Fo - Ajg
R
eh1 : Ar F Aqo,Fs V Fo ohg : Ar,Fg V Fo - Arg
Cut
— A7k Ao u
—
ax/W ax/W
— 1 A7 F Ao, Fs, Fg — 1 A7,Fg = Aqp,Fs Cut .
sCu ax
—: A7+ Aqp,Fsg —: A7, Fg - Aqp Cut
sCu
—: A7 F Ao

e Case rule 1,

hy : Ay B Az, L,Fg, Fg
VR 1
ehs : Ay F (A7,Fg VFg), L ohio: Ay, L F A7, Fg VFg

Cut
—: A1 F A7,Fg VFg v
-

ax/W
hp : Aj; L, A7,Fg,Fo ohijg: L, A1y - A7, Fg,Fo Cut
1%
— Ay - A7,Fs,Fg
R
—: A1 F A7, Fg VFg

hy : L, A5+ Ag,F7,Fg,Fi9

R 1r
ohy : L, Az - (Ag,Fg VFi0),F7 ohy; @ (L, A12),F7 F Ag,Fg VFio cut
— L, Az b Ag,Fy VFig "

—

1
—: L,A15F Ag,Fg VFg ¢
hy @ L,A10 F Ag,Fe,Fr N
ohy: L, Ao Ag,Fg VE; ° ehg:(L,A1),Fg VFrF Ag ©

T L Ao Ay Cut
—

—: L, A0 F Ay

1

e Case rule I

ho : Ajg F (A12;P11)’P117F77F8
ohy : Ao F ((A12,pq1),F7 VFs),Pqq

ohg : A1g,pyy F (A12,p,),F7 VFs c
ut
—: Q1o F (A12,py1),F7 VFs
—

ax/W
hp : Ajo = A12,F7,F8,p11,P11 ohg : A10,py; F A12,F7,Fs, Py

hCut
—: A0 A12,F7,F8,pqq
R

—: A0 A12,py,,F7 VFg
ha : Ays,py; F (A12,py,),F7,Fs, Fo y
R
ohy : Aiz,pyq F ((A12,p11),Fs VFy),Fr ohio

: (A137P11)7F7 [ (A127P11)>F8 V Fy

Cut
— :A13,py; - (A12,p5,),Fs VFg
—

—:A13,p;, F A12,p,,Fs VFy
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hy : A11,pg F (A10,py),Fe, Fr

eh; : Au,pg = (A107P9)5F6 V Fr
—:A11,p9 F Ao, Py
—

ohg : (A11,P9),F6 VF7 = A1o,pg
Cut

—: A11,139 = A107139

e Case rule T,

hip : A1 F A7,Fg V Fg
ohio: Ay, T F A7, Fg VFy

hy : Ay - A7, T,Fg,Fo
L

ehy : Ay1 + (A7,Fg VFg), T
—: A1 F A7, Fg VFg
—

—: Ay F Ay, Fg VFg

Cut

ax/W

hi1: A12,F7 = Ag,Fg V Fig

hy : T, A2 - Ag,F7,Fg,Fio
L
ohs : T, A0 (Ag,Fg \/Flo),F7 ehj : (T¢A12),F7 F Ag,Fg V Fio c
ut

—: T,A12 + Ag,Fg VFqg
—
ax/W ax/W
hip @ T,Aq12,F7 = Ag,Fg VFig
hCut

ehy : T,A12 F Ag,F7,F9 VFio
—: T,A12 F Ag,Fg VFqg

hg : A10,F6 VF7 F Ag

hy : T,A10 F Ag,Fg,F7
oy : T,A0F Ag,Fg VF,  ehg:(T,A10),Fg VFr F Ag =
— T,Alo |— Ag Cut
—
ohy T A0 F AgFavEr M N T Arg.Fe VErE Ag az/w
T T Ao A hCut
8.4 Status of Ly: 0K
e Case rule —pg
hy: A4+ Ag,F7 — Fg n hs: L,A4,F7 - Ag,Fs
oy : Ay F (Ag,Fr — Fg), L " ehy: A4, LF Ag,Fr — Fg
Cut

—: A4+ Ag,F7r — Fg
—

7ZA4FA6,F7*>F8

ax/W

h7 : As,Fg,Fs = L, A1o,Fg
—R

hy : As = (A10,Fs — Fg),Fe
R
ohy : As F (L, Aro,Fs — Fo),Fg oh7 : As,Fo - L, Aro, Fg — Fo
—:As+ L1,Aq0,Fg — Fg
—
W W
N As Fo b L Arg.Fs — Fs 2/
hCut

Cut

hy : As - L, Aq9,Fs,Fg — Fg
—: A5+ L, Ay9,Fg — Fg

e Case rule Ap

hs i L, Agk Ag,Fr hs: L, Agk Ag,Fs
R eh; : Ay, L F Ag,F7 A Fs

hy : Ay Ag,F7 AFg
AR

oh; : Ay (Ag,Fr AFg), L
— A4+ Ag,F7 AFg
—

—: A4+ Ag,F7 AFg

h7 : As,Fe = L, Aqg,Fg
R eh7 : Ag,Fg - L, Arg,Fg A Fg

Cut

ax/W
hy : Ag = (A10,Fs AF9),Fe h7 : As,Fg = L, Aqg,Fg

ohy : A5 (L,Alo,Fs AFg),Fg
—:AsF L,A109,Fs AFg
—

Cut

ax/W
hCut

W
M As Fo - L. Ao Fa A Fo

ho : As + 1, Ay9,Fs,Fg AFg
—:AsF L,A10,Fs AFg

e Case rule Vg
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hy: Ay Ag,F7 VFg h5:l,A4}—A67F7,F8

oh; ZA4|—(A6,F7 \/Fg),L R oh; : Ay, L F Ag,F7 VFg R
t
—:As F Ag,F7 VFg Cu
—
—: Ay F Ag,F7 VFg ax/W
ho : As = (A10,Fg V Fg),Fe h7 : As,Fs F L, Ayo,Fg,Fg v
ohy : Az - (L, Aqg,Fs VFo),Fg ' ehy:As FeF L, Ao, Fs VFy
A F L, Arg, Fs V Fy Cut
—
e As F L Ao FoFa Vs " enr i AsFor L Arg Fs vy XV
hCut
— Ak L, A, Fg VFo v
e Caserule Lg
hi:AsF L, Ag hs : L, A4+ Ag n
ohy i Ak (L, Ag), L % ehs:Ag, LF L ,Ag ©°
“IALF L Ag Cut
—
T AL LAg W
hy : As F Ag,Fg h7 : As,Fg F Ag
oy : As F (L,Ag),Fg © ehy:Ag,Foh L, Ag ©
Cut
. AsF L, Ag v
—
W W
by AsF L AsFo Y enr As For L. As iz/
t
. AstF L, Ag v
e Case rule Tg
hy : Ay T, A
J_R TR
ohy : Ay k (T, Ag), L ohs : Ay, L T,Aq
cut
AL T, A U
—
_ T
— AR T, A B
ho ZA5}—(T,A8),F6
1r Tr
ehy : As F (L, T,As), Fg oh; : As,Fg - L, T, Ag
t
A5 F LT, Ag Cu
—
— T
—AsF LT, As B
e Case rule —,
hy : Ag,F5 — Fg - Az hy: 1L,Ag - A7,F5 hy: Ll,Ag,Fg - Ay N
L
oh; : Ag,F5 s FgF A7, L 1 ohy : (Ag,F5 — Fg), L - Ay
Cut
. As,Fs o Fg - Ag v
—
ax/W

—: Ag,F5 > Fg - Az

hy : A1o,Fs — Fg = Ag, Fs h7 : Aq1o,F5 = L, Ag,Fs h7: Aqg,F5,Fg = L, Ag

ohy : Ajo,Fs — Fo F (L, Ag),F5 oh; : (Aqg,Fs — Fg),Fs F L, Ag
—:Aj09,Fg > Fo F L, Ag Cut
—
by Aro Fa o Fo b LAgFs " ey i Aro FaFa o Fo - L Ag X/
—:A10,Fs > Fg F L, Ag hCut
hy : A7 F As,Fg — Fg N he : A7+ L, As,Fs hg: A7, Fg b L, Ajg
ohy : A7 (L,Ag),Fs — Fg ohg : As,Fg — Fo - L, As
A LA, Cut
N
b AT F L AsFs o Fs ™Y ohe  ArFs S FoF LAs 2V
A F LA, hCut
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e Case rule Ap,

hy : Ag,F5 AFg - Ay n hy : 1,Ag,F5,Fg = Ay
oh; : Ag,F5 AFg - Ar, L R oh, : (Ag,F5 AFg), L H Az
t
—: Ag,F5 ANFg F Ay Cu
—
S v
—: Ag,F5 AFg F Ay ax/
ha : Ajo,Fs AFg - Ag, F5 h7 : Ayo,Fs5,Fs,Fo F L, Ag A
L
ehs : A1g,Fs AFo I (L,Ag),F5  ehy: (A1o,Fs AFe),F5 - L, Ag
AL Fs AFo F L, Ag Cut
—
o - Aro Fa AFo b L Ag.Fs SV ohr Aro Fa.Fs AFy L Ag /W
Ao Fs AFo F L, Ag heut
ho : A7 F A5,Fg AFg h61A7,F8,F9}—L,A5 A
ohs : A7 (L,As),Fs A Fg R ohg : A7, Fs AFg - L, Aj r
t
7:A7|*J_,A5 Cu
—
1) W
e A7 F L As FanFe Y ehe i ArFa AFgF L As :Z/
t
- :A7}—J_,A5 v
e Case rule Vp,
hi : Ag,F5 VFg F Ar hy: Ll,Ag,Fs - A7 hy:1l,Ag,FgF Ar
ehy : Ag,F5 VFg F Ag, L 2 oh, : (As,F5 VFg), L Ay r
— : Ag,F5 VFg - Ay Cut
—
— : Ag,F5 VFg - Ay ax/i
hy : A1o,Fs VFg = Ag,F5 h7 : A1o,F5,Fs = L, Ag h7:Aq0,F5,Fg - L, Ag
ohy : Ajg,Fs VFg - (L, Ag),F5 eh; : (Ao, Fs VFo),Fs - L, Ag
Cut
A0 FsVFoF L, Ag b
—
1) W
hp : Ayo,Fs VFo = L, Ag,F5 ax/ oh7 : Aqo,F5,Fs VFg = L, Ag iz/
t
Ao, Fs VFo L, Ag v
hy : A7 - As,Fg V Fg hg : A7,Fs = L, A5 hg:A7,Fg L, Aj
ehy : Ay F (L,A5),Fs VFg ehg : A7, Fg VFo F L, As £
- :A7}—L,A5 Cut
—
e A F L As Favie Y oo AsFavEs F L A; XM
T A L As hCut
e Case rule L,
hi : As F Ag
R 1z
oh; : A5 F Ag, L .h4:A5,J_FA5C
t
— i AsF Ag .
—
_— )
T A r A
ho: A7 F A, L
1lr 1z
ohs : Ar b (L, As), L ohg: Ay, LF L Ay
— :A7}—L,A5 Cut
—
- A7 [ J_,A5 aX/W
hy : L, Ag F Ag,Fs
J_R J—L
ehy : L, Agk (L,Ag),Fs eh7 : (L,Ag),Fs F L, Ag
T L AsF L A Cut
—
e — J_
— 1, AsF L,Ag F
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e Case rule [

hy : Az, ps = Ag, Py

R
oh; : A7’P5 F (AG’P{,)vJ— oh, : (A7,p5),J_ = A(‘nps c
ut
—:A7,p5 - Ag, py
—
e — I
— 1 A7,ps F Ae, ps
hy : Ag - (As,pr), Py
R
ohy : Ag - (L, As,p;), Py ohs : Ag,py F L, Ag,py c
t
“ i A¢F L, As,p, u
—
ax/W
hy : Ag - L, As,ps,pr ohs : Ag,p; - L, As,py
hCut

—:Ag bk L, Ag,py

ho : A97P7 = (A87P7)5F5

R
ohy : Ag,p; (L, As,p;),F5 ohg : (Ag,p;),F5 - L, Ag,py c
ut
—:Ag,p; = L, Ag,p;
—
- A91})7 [ J_,Ag,p7
e Case rule T,
hi: T,AgF As hy: L, Ag F As
1r Tr
ehy : T,Ag - As, L ohy : (T,Ag), L+ Ag
Cut
— . T,AcF As U
—
T Acr Ay N
hy: A7 As, T he : A7 - L, As
oy : ArF (L,A5), T ~ % ehg:A7, TFL Ay -
Cut
— 2A7}*J_,A5 v
—
—_— ax/W
72A7}*J_,A5 aX/
hy: T,As F Ag,Fs hy : As,Fs - L, Ag
1r Tr
ohy : T,Ag - (L, Ag), Fs ohy : (T,As),Fs F L, Ag
t
L T,AsF 1, Ag Cu
—
W W
b T AsE L Ag s Y e T.AmFsF L Ag :z/
t
T, AsF L, Ag v
8.5 Status of Ty: OK
e Case rule —pg
hs : T,A4,F7 - Ag,Fg
oy : Ay F (Ag,Fr — Fg), T " ehy: A4, TF Ag,Fr — Fg
Cut
. ALF Ag,Fr — Fg v
—
Tr ax/W

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

hCut

—R

Th h7 : As,F6,Fs F T,Aq0,Fg
ehy : As + (T,Aq0,Fs — Fg),Fg eh; : A5,Fg F T,A109,Fs — Fg
—:As + T,Aq0,Fg — Fg

—
—: A5+ T,Aq0,Fg — Fg

Cut

Tr

e Case rule Agr
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hs : T,A4F Ag,F7 hs: T,A4 F Ag,Fg

Tr AR
ohy : Ay - (Ag,F7 AFs), T oh; : Ay, T F Ag,Fr A Fs
Cut
— . A4F Ag,Fr AFg U
—
T W T W
by Aal T.AgFr B b Toaar AgFr Y em i AsE T.AgFs T by T.AsF AgFs
hCut hCut
— AL F Ag, Fr v — AL F Ag, Fs v
— . A4F Ag,Fr AFg "
T h7 : As,Fe = T,A10,Fs h7:As5,Fg = T,A10,F9 A
ohs : As - (T, A1, Fs AFg),Fg eh7 : As,Fo - T, Aro,Fs A Fg .
Cut
. AsF T,A10,Fs AFg b
—

.
— A5 F T,A,Fgs AFg =

e Case rule Vg

hs : T,A4 F Ag,Fr,Fs

Tr VR
oh; : Ay b (Ag,F7 VFg), T ohs : Ay, T F Ag,F7 V Fg
Cut
—:A4'—A6,F7\/Fs "
—

T W

ohy A T.Ag. FrFs ' by T.Asr AgFrFs

hCut

— Ay Ag,Fr,Fg
—: A4+ Ag,F7 VFg

h7 : A5, Fg = T, Aq0,Fs,Fg

Tr VR
ohy : As - (T, A1o,Fs V Fg),Fe oh7 : As,Fe = T,Aq10,Fs VFo cut
Z A5 F T,Ap,Fs VFe "
—
Tr

—: A5+ T,A10,Fg VFg

e Caserule Lg

hs : T,As F Ag

T 1
oy Ay F (L,Ag), T 7 ehg:Ag, TFLA; ©°
7:A4}—J_,A6 Cut
—
by Aak LT.ag Y LT AL LA az/w
h
T ALF L Aq ut
hy i As,Fg - T, Asg
Tr 1lr
by : As - (T, L, Ag), Fo ohs : As Fo - T, L, Ag
AL T, L Ag Cut
—
—T
i AsF L, T,As B
e Case rule Tgr
T T
ohy AL F (T, Ag), T 7 ohy: A, TFT,Aq
Cut
L ALF T, A U
—
I —
—LALFT,As B
T T
ohy: Ag b (T,Ag),Fg  * ehr:Ag,Fob T,As °
T ALF T, Ag Cut
—
- T
—IAsFT,Ag

e Case rule —,
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hy: T,As - A7,F5 hy: T,Ag,Fg - Ar

oh; : Ag,F5 — Fg - A7, T Tr oh, : (Ag,F5 — Fg), T - Ay
7:A8,F5*>F6}—A7 Cut
—
b AF T A Fs B om i TAsF A Y o AsFeF T.A, P hy T AR FeF A, XV
—: Ag - A7,F5 hCut —: Ag,Fg F A7 hCut

—: Ag,F5 > Fg - A,
h7 : Ayo,F5 = T,A6,Fs  hr: Aqg,F5,Fg = T, Ag

.
oh> : Aqg,Fs — Fg = (T, Ag), Fs " oh; : (A19,Fs — Fg),F5 = T,A¢

—:A10,Fs +Fo - T,A¢
—

— 1 Ajg,Fg > Fg - T,Ag

—L

Cut

Tr

he : A7 = T,A5,Fs he: A7, Fo - T,As

ohy : A7 - (T,As),Fg — Fg R ohg : A7, Fg — Fg - T, A5
AT, A cut
—
E—
— AT F T, A,
e Case rule Ap,
hy : T,As,F5,Fg = A7
Tr AL
eh; : Ag,F5 /\FG}—A77T .h4:(A87F5/\F6)1T}_A7
Cut
—: Ag,F5 AFg F Ay v
—
R ax/W
eh; : Ag,F5,Fg - T,Ar7 hy @ T,Ag,F5,Fg - A7 he
t
— : Ag,F5,Fg - A7 A "
—: Ag,F5 AFg F Ay L
h7 : Aqo,F5,Fs,Fo = T, Ag
Tr AL
ohs : Ay, Fg AFg - (T,Ag),F5 oh7 : (A19,Fs AFg),F5 - T,Ag
Cut
. A0,Fs AFo F T, Ag "
—

Tr

— 1 Aj9,F§ AFg = T,Ag
he : A7,Fg,Fo - T, A5

Tr AL
ehy : A7 - (T,As),Fs AFg ehg : A7, Fg AFg F T,A5
AT, A, Cut
—
— A7 F T, A Tr
e Case rule Vy,
he: T,Ag,Fs F Ay ha:T,As, Fg b Ar
ohy : Ag,F5 VFg - A7, T Tr ohy : (As,F5 VFg), T F Aq r
. As.Fs Vo F An Cut
—
by AsFaE T.Ar B T AeFs Ay Y e As el T.A, P hyiT,As et Ay /W
— : Ag,F5 - Ay heut —: Ag,Fg - A7 nout
. Ag,F5 VFs - Ar Ve
h7 : A1o,F5,Fs = T,A6 hy:A10,F5,Fo - T,A¢g
ohs  Aro.Fs Vs b (T.0e)Fs 7 by : (Ao, Fs V Fo),Fs F T, Ag Ve
Ao, FsVFs F T, Ag Cut

—

— : Aj0,Fs VFg T, Ag

Tr

- he : A7,Fs - T,As hg: A7, Fg bk T,A5
ehs: A7 - (T,As),Fs VFe ohg : A7,Fs VFg - T, Az

— A7 FT,As
—

— A7 T, A5

\2

Cut

Tr
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e Case rule 1,

T 1
ohy: L, AgF A5, T 7 ‘ehy:(L,Ag), TFA; ©
T L Agr A, Cut
—
_ 1
1 AgrFAg O F
T 1
oy i ArF (T,A5), L 7 ehg:Aqg, LFT,A5
C
7ZA7}*T,A5 ut
—
- 7
LA FT,A; B
T 1
ohy : L, Ag - (T,Aq),Fs n oh7 : (L,Ag),F5 - T,A¢ v
T L AsF T, Ag Cut
—
—T
— L, AsF T,Ag T
e Case rule [
Tr

oh; 3A77P5}_(A67P5)7T .h4:(A77P5)7T'_A67P5
- A7715’5 [ AGaPs
—

Cut

e — I
— :A7,p5 - Ag, py

Tr
ohy : Ag (Ta A8aP7)1P7

- AG = T,Ag,p7
—

—: A - T,As,p;

I
ohs : Ag,p; = T, As,py; cut
281

Tr

Tr I
oh> : Ag,p, - (T, As,p;),Fs ohg : (Ag,p;),F5 - T,As,p; c
ut
—:Ag,p; = T,As,p;
-
T
—:Qog,py F T, As,p;7 R
e Case rule T,
hy : As F Ag
R TL
oh; : As F Ag, T oh4:A5,TFA5C
t
— i AsF Ag .
—
_— )
T A F A

he : A7 F T,As

oho i A7 F (T,085), T 7 ohg:A7, TFT,A; ©
Cut
LA FT, A U
—
- T
A FT,A; B
h7 : Ag,F5 T, Ag
Tr Tr
ohy : T,As - (T, Ag), Fs ehy : (T,As),F5 - T, Ag
T AsE T, A cur
—
—T
T, AsFT,Ag T

8.6 Status of —;: 0K

e Case rule — g
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h3 : A7 F (A12,F13 = F14),Fs,Fo  h3 : A7, Fio F (A12,F13 — F14),Fg hiy : A7,Fs,F13,F9 — Fio F A12,F1a

—L —R
oh3 : A7,Fg — Fio - (A12,F13 — F14),Fs oh;; : (A7,F9 — F10),Fs - A12,F13 — Fia cut
u
—:A7,Fg = Fio = A12,F13 — F1a
—
inv-th/ax inv-th/ax
hs :A77F13'—A12,F14,F8,F9 h3 :A77F10-,F13 F A12,F14,Fg /W
ax
oh3 : Ay, Fi3,Fg — Fig - Aqa,F14,Fg hiy : A7,F13,Fs,Fg — Fio b A12,F1g hCut
u

— :A7,F13,F9 = F10 = A12,F14
—:A7,Fg = Fio = Ay2,F13 — F1g

—R

e Case rule Ap

h3 : A7 - (A12,F13 AF14),Fs,Fo  hz : A7,Fio - (A12,F13 AF14),Fs 5 hyy : A7,Fg,Fg — Fio F Aqa.
L

eh3 : A7,Fg — Fio - (A12,F13 AF14),Fg ohiy : (A7,Fg —
— :A7,Fg =+ FioF A12,F13 AF14
—
inv-th/ax inv-th/ax inv
h3 : A7 = Ay2,F13,Fs, Fo h3 : A7,Fi19 - A12,F13,Fs NS . h3 : A7 = Aj2,F14,Fs, Fg
ax
oh3 : A7, Fg — F1o - A12,F13,Fs hiy : A7,Fg,Fg — Fio - A12,F13 oh3 : A7, Fg —

hCut
— :A7,Fg — F10 = A12,F13

— :A7,Fg = Fi19 = A12,F13 AF1g
e Case rule Vg

h3 : A7 - (A12,F13 VF14),Fs,F9  h3 : A7,Fio - (A12,F13 V F14),Fs 5 hiy : A7,Fg,Fg — Fio - A12,F13,F14
L

oh3 : A7,F9 — Fio - (A12,F13 V F14),Fs ohy; : (A7,F9 — Fi0),Fs = A12,F13 VFig
Cut
—:A7,Fg = Fi9 - A12,F13 VFiq
—
inv-th/ax inv-th/ax
hz : A7 = Ay2,F13,F14,Fg, Fo h3 : A7,F10 F A12,F13,F14,Fg .
ax,
oh3 : A7,Fg — Fi0 = Aq2,F13,F14,Fg hi1 : A7,Fs,Fg — F10 - A12,F13,F14
hCut
—:A7,F9 = Fio - A12,F13,F14
R
—:A7,Fg = Fio = A12,F13 VF14
e Caserule Lg
h3 : A7 = (L, A12),Fg,Fg  hz: A7,Fio - (L, A12),Fs N hiy : A7,Fs,Fg — Fio - A1z
L R
oh3 : A7,Fg — Fio - (L, A12),Fg oh;; : (A7,F9 = Fi0),Fs - L, Aqp c
t
—: A7, Fg - FioF L, A2 "
—
ax/W ax/W
oh3 : A7,Fg — Fio - L, A12,Fg */ hiy @ A7,Fg,Fg — Fio - L, Aqp */
hCut
—:A7,Fg - Fio L, Ao u
e Case rule Ty
hs : A7+ (T,Aq2),Fs,F9 hs: A7,Fio - (T,Aq2),Fs T
L R
oh3 : A7,Fg — Fio - (T,A12),Fs ohy; : (A7,F9 — Fi0),Fs F T, A1z c
ut
—:A7,Fg > Fio b T,A12
—
Tr

— 1 A7,Fg 5 FioF T,A12

o Case rule —,

h3 : Aya,F11 — Fi2 - A13,F7,Fs  hz : (A14,F11 — F12),Fg - Ay3,Fr 5 hio : Ay4,F7,Fg — Fg - Ay,

L
oh3 : (A14,F11 — F12),Fs — Fo F Ay3,F7 ohyo : ((A1g,Fr:
— :(A14,F11 = F12),Fg = Fo F Ag3
—
inv-th/ax inv-th/ax
hg : A1g F Ay, F11,F7,Fg hs : A14,Fo = Ay3,F11,F7 hy : Ay4,F12 = Ay3,F7,Fg
—L ax/W

oh3 : Ayy,Fg — Fg F Ay, F11,Fr hio : A14,F7,Fg = Fg = A3, F13 oh3z : Aqy,Fy

hCut
— 1 A14,Fg = Fg = Aq3,F11

—:A14,F11 — F12,Fg = Fg = Ay
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h3 : A7 = Ayz,F11 — F12,Fs  h3 : A7, Fg = Ayz,F11 — Fi2

hip : A7,Fg — Fo = A13,F11 hio : A7,F12,Fg — Fo = A3
oeh3 : A7, Fg — Fg = A13,F11 — Fio

ohio : (A7,Fg = Fg),F11 — Fi2 - Ags c
t
—: A7,Fg = Fg F Aq3 v
—

inv-th/ax inv-th/ax
— :A7,F11 F Ay3,F12,Fs — :A7,F11,F9 F Ay3,F12

L ax
. — :A7,F11,Fs = Fg - Ay3,F12 — :A7,F11,F12,Fg = Fg - Ay
X

sC
—: A7,F11,Fg = Fg = Aqg cut
sCu’
— : A7,Fg = Fg - A3

—:A7,Fg = Fg - Ay3,F11

h3 : A7 = Ay2,Fs,Fi0 hz: A7,Fi1 - Ao, Fs _,, ho: A7,Fg F A12,F10

hg : A7,Fs,F11 F Aqz
L
oh3 : A7,Fi90 — F11 F Aq2,Fs

ohg : (A7,F10 — Fll),Fg = Ao c
ut
—:A7,F10 = F11 F Aga
—

ax/W
height

hg : A7,Fg = A12,F10
ax/W
hs : A7 = Aq2,Fi0,Fs ohg : A7, Fg = Ay2,Fio hCut
u
—: A7 F Az, Fig

ax/W
height

hg : A7,F11,Fg = Aga
ax/W
h3 : A7,F11 - Aqo, Fg ohg : A7, F11,Fg = Ago
hCut
— A7, F11 F Agp
—L
—:A7,Fi0 = Fi1 F Agp

e Case rule Ap,

h3 : A14,F11 AF12 - A13,F7,Fg h3 : (A14,F11 AF12),Fo - Agg, Fry

hio : A14,F7,F11,F12,Fg — Fg - Aq3
oh3 : (A14,F11 AF12),Fg — Fg - Aq3,F7

ohio : ((A14,F11 AF12),Fg = Fg),F7 - Agg

Cut
—:(A14,F11 AF12),Fg = Fg - Ay3
—

L

inv-th/ax

inv-th/ax
h3 : A14,F11,F12 - Ay3,F7,Fs

h3 : A14,F11,F12,F9 = Ag3,F7
oh3 : Ay4,F11,F12,Fg — Fo - A3, F7

ax/W
hio : A14,F11,F12,F7,Fg — Fg - Ay
hCut
— :Ay4,F11,F12,Fs = Fg - Agg

AL
— :Ay4,Fg = Fg,F11 AF12 F Ag3

h3 : A7 = Ay3,F11 AF12,Fs h3 : A7, Fg - A3, F11 AF12

hig : A7,F11,F12,Fg — Fg - Ayg
eh3 : A7, Fg — Fg - A13,F11 AF1o

ohio : (A7,Fs — F9),F11 AF12 = Ags c
ut
—:A7,Fg > Fg - Ajs
—
inv-th/ax

AL

inv-t.
AL

hio : A7,F11,F12 - Ag3,Fs
ax/W L
h3 : A7 = Ay3,Fs,F11 AF12 ohig : A7,F11 AF12 - Ag3,Fs hCut
u
— A7 Ag3,Fg

hio : A7,F11,F12,Fg - Agg
ohjo : A7,F9,F11 AF12 = Aqg bCut
1%
—: A7,Fg F A1
—L
—: A7,Fg =+ Fg F A3

h3 : A7,Fg = A13,F11 AFi12

e Case rule Vp,

hsz : A14,F11 VFi2 - A13,F7,Fs h3 : (A14,F11 V F12),Fo - Ay3,Fr7

hio : Ay4,F7,F11,Fg — Fg
oh3 : (Ay4,F11 VF12),Fg = Fg - Ay3,F7

oho : ((A1g,F;
— (A14,F11 VF]Q),FS — Fg F Aq3

—
inv-th/ax inv-th/ax
. hio : A14,F11,F7 = Aqg,Fs hio : A14,F12,F7 F Aq3, Fg
ax L
h3 : A1a,F11 VFi2 = Aqy3,F7,Fs ohig : Aq14,F7,F11 VFi2 - Aq3,Fs h3 : A14,Fg,F11 VF12 F Ay
hCut
— 1 A14,F11 VF12 - Aq3,Fg

— :Ay4,Fg = Fg,F11 VF12 F Agg
h3 : A7 = Ay3,F11 VF12,Fs  h3 : A7, Fg b Ay3,F11 VFi2

hio : A7,F11,Fs = Fg = Ay3 hip: A7,Fi12,Fg — Fg - Ajg
oh3 : A7, Fg — Fo F A13,F11 VFi2

ehjp : (A7,F8 — Fg),Fll V Fio F Aqg cut
— :A7,Fg > Fg F Aq3
—
—: A7 Ay3,F11,F12,Fg inv-th/ax = : A7,Fg = A13,F11,F12 inv-th/ax
A7, Fs > Fo F Arg, Fip, Fiz L A7 Fis,Fs > Fy - Arg P /Y
A7, Fs 5 FoF Apg,Fig SO T i Fs S FoF A
T A7 Fs S FoF Ars 5

e Case rule 1,
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hy : A7 Ay, L,Fs hz: A7, Fo b Ay, L

ohs : A7, Fs o Fo F App, L L o (AriFs 5 Fe), L A E
A7 Fs > FoF Any Cut
—
by ArE Lo Fs TV e LA A Fs T by A Fer Lan Y eho: LA Fek AL LF
—: A7+ Aqq,Fg he — A7, Fg F Aqy N houe
A, Fs — Fo F Ayy g
hj3 L,Alg = All,F7,Fs hs : (l,Alg),Fg = A117F7
ehs : (L,Alg),Fg — Fg A11,F7 ehjp : ((L, Alg),Fg — F9)7F7 (= All cut
—:(L,A12),Fg = Fg - Aqq

—

1
— 1, A2,Fs 5 FoF Ay O F

e Case rule I

hy : A7 - (A12,p17),P11,Fs  h3 : A7, Fo = (A12,p17),P11

—L
oh3 : A7,Fg — Fg - (A12,p11),P11 ohio: (A7,Fg — Fg),py; - A12,py;
ut
—:A7,Fg = Fg - A12,pq4
—
ax/W I
h3 : A7 F Ay12,F8,p11, P11 ohig : A7,pyq F A12,Fs,pyy he h3 : A7, Fg bk A12,p1,P11 ®hio : A7,Fg,pyy F A1z, pyy he
ut ut
— A7 F A12,Fs,p, — :A7,Fg = A12,py, 5
L
— 1 A7,Fs = Fo I A12,py,
h3 : A13,pyq F (A12,p11),F7,Fs h3 : (A13,pq1),Fo F (A12,p14),F7 .
L
oh3 : (A13,py,),Fs — Fo I (A12,py,),F7 ohio : ((A13,p11),Fs — Fo),F7 F Aqa,py; c
ut
- (A13’P11)7F8 — Fg A127}711

—

— 1 Ay3,pyy,Fs = Fg b Aia,pyy

e Case rule T,

hs : A7+ Aq1, T,Fs hg: A7, Fg F Aq1, T N hig: A7,Fg = Fo F Ay
L
ohs : A7, Fg - Fg - Aqq, T ohig : (A7,Fg = Fg), T F Ay
Cut
—:A7,Fs o Fo F Ay "
—
ax/W

— A7, Fg — Fo - Aqy

h3 : T,A12 - A11,F7,Fg h3 : (T,A12),Fo - Aqy,Fr hig : A12,F7,Fg — Fo - Aqy

ohs : (T, A12),Fs — Fo - Aqq, Fr ehig : ((T,A12),Fs — Fo),F7  Aqy cui
- (T7A12),F8 — Fg F Aqq
—
ohy i T A12 Fs o Fo kA Fr 2V Mo T Ara FriFs o Fo F Ay X/
T T, AaFs S FoF AL hCut

8.7 Status of A;: OK

e Case rule — g

h3 : A7,Fg,F10 - (A12,F13 — F14),Fs hi1 : A7,Fs,F13,F9 AF10 - A12,F14

—R
oh3 : A7,Fg AFio F (A12,F13 — F14),Fs ohi1 : (A7,F9 AF10),Fs = A12,F13 — Fig c
ut
— :A7,Fg ANF10 - A12,F13 — F1g
—
inv-th/ax
h3 : A7,F10,F13,F9 - A12,F14,Fg .
ax
oh3 : A7,Fi3,Fg AFi9 - A12,F14,Fg

hiy @ A7,F13,Fs,F9 AFio - A12,F14 Cut
u
— : A7,F13,Fg AF10 = A12,F14 N
— : A7,F9 AF1o F A12,F13 — Fig

e Case rule Ap
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hyy @ A7,Fg,Fg AF10 - A12,F13 hiy : A7,Fg,Fg AF10 F A12,F14

hs : A7,Fg,F10 F (Alg,Flg AFi14),Fsg A
L
(A7,Fg AF10),Fs I A12,F13 AF14 cut
u

oh3 : A7,Fg AFio F (A12,F13 AF14),Fs
— : A7,F9 AF1o F A12,F13 AF14
inv-th/ax

—
inv-th/ax
hiy : A7,F10,Fg,Fg - Ao, F14

ehj :

hi1 @ A7,F10,Fs,Fg - A2, Fi3
ohi1 : A7,Fi9,Fs,Fg = Ay, Fi13 AF1a
hCut

ax/W
hs : A7,F10,F9 F A12,Fg,F13 AF1a
— : A7,F10,Fg F A12,F13 AF1a
AL

—:A7,Fg ANF10 F A12,F13 AF1a

e Case rule Vg
h3 : A7,Fg,F10 F (A12,F13 VF14),Fg A hi1 : A7,Fs,Fg AF1o - A12,F13,F14 v
L R
ohy; : (A7,Fg AF10),Fg - A12,F13 VFig .
ut

oh3 : Ay, Fg AFig F (A12,F13 VFi4),Fg
— :A7,Fg ANF10 - A12,F13 VF1q

N
inv-th/ax
h3 : A7,F10,Fo - A12,F13,F14,Fg A /W
L ax,

ehs : A7, Fg AF1o - A1, F13,F14,Fs hi1 : A7, Fs,F9 AF10 - A1a,Fis, Fig

hCut
—:A7,Fg AF10 F A12,F13,F14
VR

— :A7,Fg AF10 F A12,F13 VF1q

e Caserule Lp
hs : A7,Fg,Fio F (L, A12),Fg hiy : A7,Fg,Fg AF19 - Aq
ohi; : (A7,Fg AF10),Fs F L, Aqa
Cut

oh3 : A7,Fg AFio F (L, A12),Fs
—: A7, Fg AFio b L, Aqo
—
ax/W ax/W
hiy : A7,Fg,Fg AFio - L, Aqa
hCut

eh3 : A7, Fg ANFio F L, Aq2,Fg
—: A7, Fg AFio b L, Aqs

e Case rule Tg

h3 : A7,Fg,Fio F (T, A12),Fs T
R
eh3 : A7, Fg AFio F (T,Alg),Fs ehqyq : (A7,F9 /\Flo),Fg = T,A12 cut
— : A7,Fg AF10 F T,A12 "

—

Tr

—: A7, Fg AF1o F T,Aq5

e Case rule —,
hio : A14,F7,F12,Fs AFg - Aqs
—L

h3 : (A14,F11 — F12),Fs,Fg - Ag3, Fr hio : A14,F7,Fg AFo - Ayg,F11

AL

ohig : ((A14,F11 — F12),Fs AFg),F7 F Ays cut
A’

ehjs : (A14,F11 — Flz),Fg A Fg A137F7
—:(A14,F11 = F12),Fs AFg - Ays
inv-th/ax

N
inv-th/ax
hio : A14,F12,F7,Fs,Fg - Ay
—L

. hio : A14,F7,Fs,Fg - Aq3,F11
a:
ohig : A1y4,F7,Fg,F9,F11 — F1a - Agg
hCut

h3 : A14,Fs,Fg,F11 — F12 = Ag3,F7
— :Ay4,F8,F9,F11 — Fia - Agg
AL

—:Ay14,F11 = F12,Fg AFg - Agg

hip : A7,Fs AFg k- Ay3,F11 hig: A7,F12,Fg AFg - Aqg N

h3 : A7,Fg,Fg - A13,F11 — F12 N
L
ohyo : (A7,Fg AFg),F11 — Fia F Ass c
ut

eh3 : A7, Fg AFg - Ay13,F11 — Fia
—: A7, Fg AFg F Aqs
inv-th/ax

—
inv-th/ax
hio : A7,F12,Fs,Fg = Aqg

. hio : A7,Fs,Fg = Aq3,F11
ax,
ohjo : A7,Fs,Fg,F11 — Fi2 = Aqg
hCut

hz : A7,Fg,Fg - Ay3,F11 — Fi2
—: A7,Fg,Fg F A3

—: A7, Fs AFg F Aqs

AL

e Case rule Ap,
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hio : A14,F7,F11,F12,Fg AFg - Agg

h3 : (A14,F11 AF12),Fg,Fg - Ay3,Fr
L
oh3 : (A14,F11 AF12),Fs AFo = Ay3,Fr ((A14,F11 AF12),Fs AFg),F7 F Ays cut
A
— : (A14,F11 AF12),Fg AFg - Agg
—

inv-th/ax

ehjp :

ax/W
hio : Ay4,F11,F12,F7,Fs AFg - Agg
hCut

h3 : A14,F11,F12,Fs,Fg = Ag3, Fr

oh3 : Ajy,F11,F12,Fg AFg - Agg, Fr
— :Ay4,F11,F12,Fs AFg - Ay

— :Ay4,F11 AF12,Fs AFg = Ayg

AL

hio : A7,F11,F12,Fs AFg = Ay
AL

hs : A7,Fs,Fg - Ay3,F11 AF12
ohio : (A7,Fs AFg),F11 AF12 - Ags

oh3 : A7, Fs ANFg - A13,F11 AF12
—: A7, Fs AFg F Aqs

—

inv-th/ax
hio : A7,F11,F12,Fs,Fg - Ay A

L
ohig : A7,Fg,Fg,F11 AF12 - Agg
hCut

Cut

hs : A7,Fg,Fo F Ay3,F11 AF12
—:A7,Fg,Fg - Ag3

— : A7,F§ AFg F A3

L

hg : A7,Fs,F10,F11 F Aq2

hs : A7,Fi0,F11 = Aq,Fg
oh3 : A7, Fi19 AF11 = Aya,Fg ohg : (A7,F10 AF11),Fs F Aq2 c
ut
—:A7,F10 AF11 = Agp
—
ax/W

hg : A7,F10,F11,Fs = A2 .
ax/W ’ ’ ! height
ohg : A7,Fi0,F11,Fs - Aga

h3 : A7,F10,F11 - Ag2,Fg hCut
1%
—: A7,F10,F11 F A12

— :A7,F10 AF11 = Ago

AL

e Case rule Vv,
h3 : (A14,F11 VF12),Fg,Fg - Ay3,F7 hio : A14,F7,F11,Fs AFg = Az hig: Ayg,F7,F12,Fg AFg - Agg
ehs : (A14,F11 \/Flz),Fg AFg F Aq3,F7 ehjg : ((A14,F11 \/F12),F8 /\FQ),F7 F Aqs
— (A14,F11 \/Flg),Fg AFg - A1z
—
inv-th/ax P10 - Ara.Fia Fr.Fa.Fo - Ars inv-th/ax

Cut

- hio : A14,F11,F7,Fs,Fg = Ay
ax,
ohig : A14,F7,Fg,Fg,F11 VFi2 - Ags
hCut

h3 : A14,Fs,Fg,F11 VFi2 = A3, Fr
— :A14,Fg,F9,F11 VFi2 - Ay
AL

— : A14,Fg AFg,F11 VF12 - Agg

hg : A7,Fg,Fg - Ay3,F11 VFi2 A hio : A7,F11,Fs AFg - Az hig: A7,F12,Fg AFg - Ags
L
oh3 : A7,Fg AFg - Aq3,F11 VFi2 ohio : (A7,Fs AFg),F11 VFi2 - Agg
— : A7,F§ AFg F A3
N
inv-th/ax inv-th/ax
hig : A7,F12,Fs,Fg - Aqg

Cut

hio : A7,F11,Fs,Fg = Aqg
L

ax/W
hs : A7, Fg,Fg - A1z, F11 V Fio ehig : A7,Fg,Fg,F11 VFi2 - Ay
hCut
— :A7,Fs,Fg = Aqg A
A7, FsAFoF Ag
e Case rule Lp,
hy : A7, Fg,Fg = Ay, L 1
oh; : A7, Fs AFg - Aqq, L £ ehig : (A7,F8/\Fg),l}—All B
Cut
—: A7, F§ AFg F A1 v
—
ax/W 1r
h3 : A7,Fs,Fg - L, Ay ehjo: L, A7,Fg,Fg - Ay hCut
1%
—:A7,Fg,Fg F A
—: A7, F§ AFg F Aqp L
h3 : (L, A12),Fs,Fg - Aqy,Fr N
L
ehig : ((l,A12)7F8 AN Fg),F7 = A1

eh3 : (L, Aq3),Fg AFg - Aqq,F7 Cut
u

—:(L,Aq2),F§ AFg F Aqy
—

1L

—: L, Ay2,F§ AFg F Aqy
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e Case rule [

hz : A7, Fg,Fg - (A127P11)7P11
L
oh3 : A7,Fg AFg F (A12,p11),P11 ohio : (A7,Fg AFg),pyq F A12,p14

ut
— :A7,Fg§ AFg - A12,py4
—
ax/W
h3 : A7,Fg,Fg - A12,py,,P1; ohig : A7,Fs,Fo,py; F A12,pyy ne
ut

— : A7,Fg,Fo - A12,pq;
— :A7,F§ ANFg - A12,py,

L

h3 : (A13,p11),Fs,Fo - (A12,p14),F7
L
oh3 : (Ai13,py,),Fs AFg - (A12,py,),Fr ohig : ((A13,p17),Fs AFg),Fr F Ao, pqy

Cut
—: (A13,p11),Fs AFo - A12,py,
—
- A13$P11:F8 ANFg A1271311
e Case rule T,
h3 : A7,Fg,Fg - Aqq, T A hio : A7,Fs AFg = Ay T
L L
oh3 : A7, Fgs AFg F Aqq, T ehig : (A7,F8AF9),T}_A11
Cut
—: A7, Fs AFg F Aqp v
—
ax/W
—: A7, F§ AFg F Aqp x/
h3 : (T,A12),Fs,Fg = Aqq,Fr A hio : Ay, F7,Fg AFg - Aqy
L L
oh3 : (T,A12),Fs AFg - A1, F7 ohio: ((T,A12),Fs AFg),F7 - Aqq c
ut
—:(T,A12),Fs AFg F Aqq
—
ax/W ax/W
ohs : T,Aq2,Fg AFg = Ay, Fr hio: T,A12,F7,Fg AFg = Aqy hCut
u
—:T,A12,F§ AFg = Aqq
8.8 Status of V;: 0K
e Case rule —p
h3 : A7,Fg - (A12,F13 — F14),Fs  h3 : A7,Fio b (A12,F13 — F14),Fs v hiy @ A7,Fg,F13,Fg VFig - Aya,Fig N
L R
oh3 : A7,Fg VFig F (A12,F13 — F14),Fs ohy; : (A7,F9 VFi0),Fs - A12,F13 — Fig
Cut
—:A7,Fg VFio F A12,F13 — F14
—
inv-th/ax inv-th/ax
h3 : A7,F13,F9 F A12,F14,Fs h3 : A7,F10,F13 = Aq2,F14,Fs
\23 ax/W
oh3 : A7,F13,F9 VFi0 - A12,F14,Fs hi1 : A7,F13,Fs,F9 VFi0 - A12,F14
hCut
— 1 A7,F13,F9g VFi0 - Aq2,F1g
—R

—:A7,Fg VFi0 F Ay2,F13 — F1a
e Case rule Ag

hs : A7,Fg - (A12,F13 AF14),Fs hz : A7,Fio - (A12,F13 AF14),Fs v hii @ A7,Fg,Fg VFio - Aqo,l
L

ehs : A, Fo VFig - (Ar2,Fis AF1a),Fs ehyy : (Aq,Fo V1
—:A7,Fg VFi0 F A12,F13 AF1a
—
inv-th/ax inv-th/ax inv-
h3 : A7,Fg F A12,F13,Fs h3 : A7,Fi9 - Aq2,F13,Fs v . h3 : A7,Fg F A12,F14,Fs
L ax
oh3 : A7,Fg VFig - Ay2,Fi3,Fs hi1 : A7,Fs,Fg VFig - Aq2,Fi3 hCut oh3 : A7,Fg V
" N3 -27, 59 V

— :A7,Fg VFi0 F A12,F13

— :A7,Fg VF10 F A12,F13 AF14

e Case rule Vg
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h3 : A7,Fg - (A12,F13 VF14),Fgs hz: Ag,Fio - (A12,F13 VF14),Fg v hi1 : A7,Fs,Fo V Fio F A12,F13,F14

L
oh3 : A7,Fg VFio F (A12,F13 V F14),Fs ohy; : (A7,F9 VF10),Fs - A12,F13 V Fig
Cut
—:A7,Fg VFio F A12,F13 VF14
—
inv-th/ax inv-th/ax
hs : A7,Fg - Ay2,F13,F14,Fg h3 : A7,Fi9 - A12,F13,F14,Fg /0
L ax
eh3 : A7, Fg VFig - A12,F13,F14,Fg hyy @ A7,Fg,Fg VFig - Aya,F13,F14
hCut
— :A7,Fg VFio - A12,F13,F14
R
—:A7,Fg VFio F A12,F13 VFig
e Case rule Lp
h3 : A7,Fg - (L, A12),Fs h3: Az, Fio - (L, A12),Fs y hyy : A7,Fg,Fg VFig - Ao
L R
oh3 : A7,Fg VFio - (L,A12),Fs ohy; : (A7,F9 VF10),Fs - L, Ao c
ut
— 1 A7,Fg VFio F L, Ao
—
ax/W ax/W
eh3 : A7, Fg VFioF 1L,A15,Fg hiy : A7, Fg,Fg VFio F L, Aqys cut
u
—:A7,Fg VFio F L, A2
e Case rule Tpr
hz : A7, Fg - (T,A12),F8 hs : A7, Fio (T,Alg),Fg
L
oh3 : A7,Fg VFio - (T,A12),Fs ohy; : (A7,F9 VF10),Fs = T, A1 Cut
u
— : A7,Fg VFio F T,A5
—
Tr

— A7, Fg VFio b T,A12

e Case rule —,

h3 : (A14,F11 — F12),Fs - A13,F7  h3 : (A14,F11 — F12),Fo - Ay3,Fr7 v hio : A14,F7,Fg VFg F Aqa
L

ohs : (A14,F11 — Flg),Fg V Fg - Ay3,Fr ehip : ((A14,Flj
—:(A14,F11 = F12),Fg VFg = Ayz
—
hz : A14,Fg = Aq3,F11,F7 inv-th/ax hz : A1a,F9 = Aq3,F11,F7 inv-th/ax hz : A14,F12,Fs = Ay, Fr7
ehs : A1y, Fs V Fg - Agg, Fiq, Fr Ve Bro : Aia,Fr Fs VFy I Arg,Frg 27V ohs : A1y, Fy

hCut
— 1 A14,Fg VFg I Aq3,F11

— :Aq14,F11 = F12,Fg VFg = Agg

h3 : A7,Fg - Ai13,F11 — F12  h3 : A7,Fg - A13,F11 — Fi2 v hio : A7,Fs VFg - Ay3,F11 hig : A7,F12,Fs VFg - Agg

L —L
oh3 : A7,Fg VFg - A13,F11 — F12 ohig : (A7,Fg VFg),F11 — Fia F Ags
Cut
T A7 FsVFyF Ars
—
inv-th/ax inv-th/ax
—:A7,F11,Fg = Aq3,F12 — :A7,F11,F9 = Ay3,F12 "
L ax
—:A7,F11,Fs VFg = Aq3,Fi2 — 1 A7,F11,F12,Fg VFg = Ay3
ax/W sCut
— :A7,Fg VFg - A13,F11 — :A7,F11,Fg VFg - Ag3 Cut
sCu
— . A, FsVFgF Ars
e Case rule Ap,
h3 : (A14,F11 AF12),Fs F Ay3,F7  hz : (A14,F11 AF12),Fg - Ayz, Fr v hio : A14,F7,F11,F12,Fg VFo - Ayg
L L
oh3 : (A14,F11 AF12),Fg VFo - Ay3,F7 oho : ((A14,F11 AF12),Fg VFg),F7 - Agg c
ut
—: (A14,F11 AF12),Fg VFg - Ag3
—
inv-th/ax inv-th/ax
hs : A1a,F11,F12,Fg = Aqg, Fr h3 : A14,F11,F12,Fg = Ay, Fr .
L ax
oh3 : Aq4,F11,F12,Fs VFo - Ayg,Fr hio : A14,F11,F12,F7,Fs VFg = Agg hCut
A

— :A14,F11,F12,Fg VFg = Agg
— :A14,F11 ANF12,Fg VFg = Aqg
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hio : A7,F11,F12,Fs VFg = Ay
AL

hy : A7,Fg - Ay3,F11 AF12
ohio : (A7,Fs VF9),F11 AF12 = Agg
Cut

h3 : A7,Fg = Ay3,F11 AF12
ohs : A7, Fs VFg - Aj3,F11 AFia

— : A7,Fg VFg F A3

N
inv-th/ax inv-t.
hio : A7,F11,F12,Fs - Ags N - hio : A7,F11,F12,Fg - Agg N
L ax, L
h3 : A7,Fg = Ay3,F11 AF12 ehjo : A7,Fg,F11 AF12 - Agg hCut hy : A7,Fg = Ay3,F11 AFi2 ohjo : A7,F9,F11 AF12 = Ay hCut
— A7, Fg - Agg " — :A7,Fg - Ass v
L
— : A7, Fs VFg F Aq3
e Case rule Vv,
hg : (A14,F11 VF12),Fg - A3, F7  h3 : (A14,F11 VF12),Fo - A3, Fr hig : A14,F7,F11,Fg VFg
L
ohio : ((A14,F1;

oh3 : (A14,F11 VFi12),Fs VFg F Ays,Fr

— : (A14,F11 VF12),Fg VFo - Ay3
—
h3 : A14,F12,Fs = Ay, F7
ehs3 : Aqy,F1

inv-th/ax
ax/W

inv-th/ax
h3 : A14,F11,F9 = Ay, F7

h3 : A14,F11,Fs = Ay, Fr
hio : A14,F11,F7,Fs VFg - Az
hCut

oh3 : Ay4,F11,Fg VFo - A3, Fr

— :A14,F11,Fs VFg - A3
— :Ay4,F11 VF12,Fg VFg - Ajs

hio : A7,F11,Fs VFo = A1z hig: A7,Fi2,Fs VFg - Agg
L

h3 : A7,Fg = A13,F11 VFi2  h3 : A7,Fg - Aj3,F11 VFi2 v
L
oh3 : A7, Fg VFg F Ay3,F11 VFi2 ohjo : (A7,Fg VFg),F11 VFia F Agg c
ut

—: A7, F§ VFg F A3

—
inv-th/ax inv-th/ax
—:A7,Fg = Ay3,F11,F12 —:A7,Fg - Ay3,F11,F12 T
L ax

—:A7,Fg VFg - A13,F11,F12 — :A7,F12,Fg VFg - Ay3,F13
sCut ax/W
—:A7,Fg VFg - Ay3,F13 — :A7,F11,Fg VFg - Aj3 cut
sCu

—: A7,Fg VFg I Ajs

hg : A7,Fg,Fio - A12 hg: A7, Fg,F11 - Agp v
L
ohg : (A7,F10 VF11),Fs - A1z
Cut

h3 : A7,F11 = A2, Fg

h3 : A7,F19 - A12,Fg
oh3 : A7,Fi9 VF11 = Ajga,Fg

—:A7,F10 VF11 = Aqa

-
ho : A7,Fi0,Fs = Ay BX/‘,'J hg : A7,F11,Fg F Aq2 aX/W
hs : A7,Fi9 - A2, Fg ax/i ohg : A7,Fi0,Fs - Aqo height hz : A7,F11 F A2, Fg ax/W ehg : A7, Fy11,Fs - Aqa height
—:A7,Fi0 - A2 houe —:A7,F11 F Agp v heut
A7, FioVFi F Ars £
e Case rule L,
hs : A7,Fs - Ay1, 1L hzy: A7, Fog bk Ayq, L n
ohs : A7, Fg VFo F Agp, L ehio: (A7, Fs VFo), LF Ay -
— A7, FsVFy F Ay Cut
—
1y Lz
hs : A7,Fs L, Aqq ehiop: L, A7, Fs - Aqq hs : A7,Fo - L, Aq1 ehig: L, A7, Fg - Aqq
T A7 FsF An heut A7 FoF A heut
— A7, FsVFoF Arg Ve
By i (L A12),Fs b AuFr by s (L Asa) Fo A Fr .,
eh3 : (J_,Alg),Fg V Fg - A11,F7 ehjg : ((J_, Alg),Fs \2 Fg),F7 F A1 Cut
- (L,A12),Fg V Fg F Aq1

—

1
— L, A5, Fg VFg F Ay

e Case rule [
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h3 : A7,Fg = (A12,py1),P11 hs : A7, Fg F (A12,p11),Py1y

L
oh3 : A7,Fg VFo - (A12,p11):P13 ohio : (A7,Fs VFo),pyy - A12,py;
Cut
— :A7,Fg VFg - A12,p,
—
ax/W I ax/W
hs : A7,Fs = A12,p11,P1g ohio : A7,Fs,pyp F Ai2,pyy hCut hs : A7,Fg = A12,py1,P11 ohig : A7,Fg,py; F A12,pqy hCut
10k 0
—:A7,Fg = Aq2,py, —:A7,Fg = A12,py,
— :A7,Fs VFg = Aq2,py,
h3 : (A13,py1),Fs - (A12,p1,),F7 b3 : (A13,py;),Fo - (A12,p44),F7
L
ohj3 : (A137P11)7F8 V Fg - (A12»P11)7F7 ohi( : ((A137P11)7F8 V Fg),F7 I A127P11 N
A’
—:(A13,p,),F8 VFo F A12,py,
—

- A13~,P117F8 V Fg A127P11

e Case rule T,

hs : A7,Fs - Ay1, T hz: A7, Fo b Ayq, T hio: A7,Fg VFg F Aqq
ohy : A7, Fg VFo F Ay, T L ehig: (A7,Fs VF), T F Apy

—: A7, F§ VFg F Aq1
—

Cut

W
— : A7,Fg§ VFg - Ay ax/

hgt(T,Alg),FSFA117F7 h31(T,A12),F9}*A11,F7 v hip : A12,F7,Fg VFg F Aqq
L
ehs : (T,Alg),Fg VFg F Aq1,Fr eho : ((T, A12),Fg VvV Fg),F7 = Aqq
—:(T,A12),Fs VFo = Ay
—

ax/W ax/W
oh3 : T,A12,Fg VFg I Ay, Fr hig: T,A12,F7,Fg VFo = Aqg hCut
u

—:T,A12,Fg VFg F Ay

TL
Cut

8.9 Status of L;: 0K

e Case rule —p

L h7 : L, As5,Fe,Fo - Ag,F1o
R
ohs: L,As - (As,Fo — Fi0),Fe ~ ehr: (L,As),Fg - As,Fo — F1g
—:1,A5F Ag,Fo — F1o
—

Cut

—: 1, A5 F Ag,Fg — Fio

e Case rule Ap

L h7: L, A5,Fg - Ag,Fg h7: L, A5,Fg - Ag,Fipo
eh3 : L, As - (Ag,Fg AF10)7F6 £ eh7 : (l,Ag;),FG F Ag,Fg AFig
—:1,As5 F Ag,Fg AFq1o
—

—:1,A5 + Ag,Fg AF1g

Cut

1z

e Case rule Vg

B h7: 1,A5,Fg - Ag,Fg,F10
ohs: L, As - (As,Fg VF1g),Fg ~ ehy: (L,As),Fg - Ag,Fo V F1g
— . 1,As F Ag, Fo V Fro

—
—: 1,As + Ag,Fg VFqo

Cut

L

e Caserule Lg
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hy: L, A5, Fg F Ag

LL R
ohz: L, Ag - (L, Ag), Fg ehy : (L,A5),Fg - L, Ag
t
L1, A5+ L, Ag Cu
—
— l
L1 AsF LAy
e Case rule Tp
LL TR
ehz: L, Ag - (T, As), Fo ehy : (L,A5),Fg - T, Ag
LA T, Ag Cut
—
— T
L AsFT,Ag B

e Case rule —p,

N he : L, A10,F5 = Ag,F7 he : L, A1g,F5,Fg = Ag N
L
ehs : |, Ayg,F7 — Fg - Ag,Fs ohg : (L,A107F7 — Fg),F5 F Ag
—:1,A10,F7 > Fg F Ag
—

—:1,A0,F7 > Fg - Ag

Cut

1L

he: L,As HAg,F7 hg: L,A5,FsF Ag

oh; : L, As F Ag,Fr — Fg ohg : (L, As5),F7 — Fg - Ag
LA Ay Cut
—
_ 1
7:J_,A5}—A9 L

e Case rule Ap,

| he : L, A10,F5,F7,Fs = Ag A
L
ehs : L Ao, Fr AFs - Ag,F5  ~ ehg: (L, A1q,Fr AFs),Fs - Ag
Cut
—: 1, A10,F7 ANFg - Ag v
—

—: 1, A10,F7 ANFg - Ag

Lz

he : L, A5,F7,Fg = Ag

LL AL
eh; : L, As F Ag,Fr AFg ohg : (L, As),Fr AFs F Ag
L AL F A, Cut
—
R J_
L1, AsF Ay O F

e Case rule vy,

he : L,A10,F5,F7 = Ag he: L,A10,F5,Fs - Ag
eh; : L, Ao, Fr V Fs - Ag, F5 ohg : (L, Ao, Fy VFg),F5 F Ag
—:1,A0,F7 VFg F Ag
—

—:1,A10,F7 VFg F Ag

L

Cut

1r

hg : L,A5,F; F Ag hg: L,A5,FgF Ag

1z

ohz: L, Ag - Ag,Fr V Fg ehg : (L, As),Fr V Fs F Ag £
LA F A, Cut
N
L —
L1, AsF A, O F

e Case rule 1,

1L 1
ohz: L, Ag k- Ag,Fg ~~“ ehy:(L,As),Fgk Ag ~©
T L AsF A Cut
—
L —
— L, AsFAg O E
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e Case rule [

1y I
oh3 : L, A5 - (As,p;), Py ohg : (L,As),p; - As,p; c
—: 1, A5+ Ag,p7
—

ut

e J_
— L, AsF Ag,p, T

1
ohg : L7A97P7 = (ASaP7)1F5 ohg : (L,A97p7),F5 [ A8113’7

—:1,Ag9,p; - Asg,py
—

—:1,Ag,p; - Ag,p;

ut

1
e Case rule T,

he: L, As F Ag

1 T
ohz: L, AgFAr T 5 eng:(L,Ag), TFA, ©
T L AsF A Cut
—
L —
1, AsFA; O E

hg : L, Ag,F5 F Az

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

8.10 Status of I: 0K

e Case rule —pg

; hg : Ag,F7,F10,pg = A12,F11,Pg
ohy : Ag,pg - ((A12,F10 — F11),pg),F7 ohg : (Ag,pg),F7 - (A12,F10 — F11),pg

— : Ag,pg - (A12,F10 — F11),pg
—

—R

Cut

— : Ag,pg - A12,pg,Fi0 = F11

h7 : As,Fg,pg, Pg - As, Fio
—R

I
oh; : As,pg F (As,Fo — F10),Pg oh7 : (As,pg),Pg - As,Fo — Fio

—: As,pg - As,Fg — Fio
—

Cut

ax/W

I
oh; : A5, Fg,pg - Ag,F10,Pg h7 : As,Fg,pg, Pg - As, F1o nCut
A

— :As,F9,pg - Asg, Fio
— : As,pg - Ag,F9 — Fip

e Case rule Ap

hg : Ag,F7,pg F A12,F10,Pg  ho : Ag,F7,pg F A12,F11,Ppg

I
ohy : Ag,pg F ((A12,Fi0 AF11),pg), Fr ohy : (A, pg),F7 F (A12,F10 AF11),Pg cut
u
—:Ag,pg - (A12,F10 AF11),Ppg
—

— : Ag,pg - A12,pg,F10 AF11

h7 @ As,pg,Pg - As,F9  hr : As,pg,pg F As, Fio

I AR
oh; : As,pg F (As,Fo AF10),Ppg oh7 : (As,pg), P - As,Fg AF1o
Cut
— 1 As,pg F As,Fg AF1o
—
I ax/W I ax/W
oh; : As,pg - Ag,Fo,pg h7 : As,pg,pg - As, Fo e oh; : As,pg - As,F10,pg h7 : As,ps,P6 ™ As, Fio Lo

ut ut

—: Ag,pg - Asg, Fg —:As,pg - As,Fio

R
— 1 As,pg - As,Fo AF1g
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e Case rule Vg

s hg : Ag,F7,pg I A12,F10,F11,Pg
ohy : Ag,pg F ((A12,F10 V F11),pg), F7 ohy : (Ag,pg),F7 - (A12,F10 VF11),pg

— : Ag,pg - (A12,F10 VF11),Ppg
—

VR

Cut

— : Ag,pg - A12,pg,Fio0 VF11

; h7 : As,pg,Pg - As, Fo, Fio
oh; : As,pg F (As,Fg VFig),pg oh7 : (As,pg),Pg - As,Fg V Fio

Cut
— :As,pg - Ag,Fo VFio "
—
I ax/W
ohy : A5, pg = As, Fi0,Fg, pg h7 : As,pg,Pg F As, Fio, Fo
Cut
— 1 As,pg = Ag,Fio,Fg
— 1 As,pg - As,Fg V Fig
e Caserule Lg
; hg : Ag,F7,pg = A1, Ppg N
R
ehy : Ag,pg F ((L, A10),pg): F7 ohy : (Ag,pg),F7 F (L, A10),pg c
ut
—:Ag,pg F (L, A10),pg
—
—: Ag,pg = L, A10,pg
h7: A57P57P6 FAg
I 1lr
oh; : AS’PG = (J-fAS)iP()' oh7 : (A57P6)’P6 Fl,Ag c
t
—:Aj5,pg - L, Ag "
—
I ax/W
oh; : Ajs,ps - L, Ag, pg h7 : As,pg,Pg - L, As e
t
—:As5,pg - L, Asg "
e Caserule Ty
I Tr
ohy : Ag,pg F ((T,A10),pg): F7 ohy : (Ag,pg),F7 F (T,A10),ps c
ut
— D¢, pg F (T, A10),pg
—
T
—:Ag,pg F T, A10,pg "
I Tr
oh; : As,pg - (T, As), pg oh7 : (As,pg),Ps = T, As c
ut

—:Ag,,p6 FT,As
—

e — T
—As,pgF T,As
e Case rule —,
; hg : A12,F6,p7 - As,Fi0,P; ho : A12,F6,F11,p7 F Asg, py
ohy : (A12,F19 — F11),p; - (As,p7),Fe ohg : ((A12,F10 — F11),p;),F6 F As,ps c
ut
—: (A12,F10 = F11),p; F Asg, py

—

— :A12,p7,Fi0 = F11 F Ag, p;

ho : Ag,p; F Ag,Fi0,p; ho : Ag,F11,p; - As,py

I L
ohy : Ag,p; F (As,p;),Fi0 = F11 ohg : (Ag,p;),Fi0 = F11 F Ag,p; cut
1%
- A61P7 = A81P7
—

e — I
—:A¢,p; - As,py
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he : A10,P5:P5 F A9, F7  he : A1o,Fs,ps,P5 F Ao

I —L
oh; : (A10,F7 — Fg),ps - Ag,py ohg : ((A10,F7 — Fg),pg),p5 F Ao cut
u
— (Alg,F7 — Fg),ps = Ag
—
I ax/W I ax/W
oh; : Ajg,p5 F Ag,Fr,py he : A10,P5,P5 F Ao, Fr oh; : Ao, Fs,p5 - Ao, py he : A10,Fs,P5,P5 = Ag
hCut hCut
—:A10,p5 F Do, Fr —:A10,Fs,p5 F Ao
L
— 1 A10,p5,F7 = Fg = Ag
e Case rule Ap,
s hg : A12,F6,F10,F11,p7 - As, Py A
L
oh> : (A12,F10 AF11),p7 F (As,pr): Fo ohg : ((A12,F10 AF11),p7),F6 - Ag,py
ut
— :(A12,F10 AF11),p; F Ag,p,
—
—:A12,p7,F10 AF11 F Ag, ps
s hg : Ag,F10,F11,p7 - As,p; A
L
oh> : Ag,p; - (As,pr),F1o AF11 ohg : (Ag,p;);F10 AF11 - As, py c
ut
—:Ae,py F As,py
—
B
- A67p7 = A87P7
; he : A10,F7,Fs,ps,P5 F Ao N
L
oh; : (A19,F7 AFg),ps - Ao, py ohg : ((A10,F7 AFg),p5),p5 - Ao c
ut
—: (A10,F7 AFs),ps - Ao
—
I ax/W
oh; : A1, F7,Fs,p5 = Ag, py he : A10,F7,Fs,ps5,P5 - Ao c
ut
— 1 A10,F7,Fs,ps F Ag A
~ i Aio,ps FrAFsF Ag °
e Case rule Vv,
P hg : A12,F6,F10,P7 - As,p; hg : A12,F6,F11,p; F As, py v
L
ohy : (A12,F19 VF11),p; F (As,py),Fs ohg : ((A12,F19 VF11),p;),Fs F Ag,p, c
ut
—:(A12,F10 VF11),p; F Ag,p;
—
—:Aj12,p7,F10 VF11 F Ag,ps
s hg : Ag,Fi0,py - As,p; ho : Ag,F11,p; - Asg, py
ohy : Ag,p; F (As,p;),Fi0 V F11 ohg : (Ag,p;),F10 VF11 F Ag,p,
Cut
—:Ag,p; - As,py
—
e — I
—:Ag,p; - As,py
; he : A10,F7,p5,P5 - Ao he : A10,Fs,p5,p5 F Do y
L
oh; : (A10,F7 VFs),ps F Ao, py ohg : ((A10,F7 VFs),p5),pPs - Ao c
ut
—:(A10,F7 VFg),ps F Ay
—
I ax/W I ax/W
oh; : Ao, F7,p5 - Ag, Py he : A10,F7,p5,P5 - Ao e oh; : A1g,Fs,p5 - Ag, Py he : A10,Fs,P5,P5 - Ag ne
ut ut
—:A10,F7,p5 F Ag — Ay, Fs,p5 - Ag

VL
— :A10,p5,F7 VFs = Ag

e Case rule L,

I
ohy : A67P7 = (Ag,p7),J_ ohy : (A67P7)7J- = A81137

- A6aP7 = A81137
—

ut

e — I
—:A6,py F As,py
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I
ohy : (L, A19),p; - (As,pr): Fo ohy : ((L,A10),p7),Fe - As,py

—:(L,A10),p7 - As,p7
—

—:1,A0,p; - As,py

Cut

1L

I 1y
oh; : (L,Ag),p; - A7,ps ohg : ((L,As),p5),p5 F A7

—:(L,As),p; - A7
—

— L. Asps A7

Cut
1L

e Case rule I

I I
oh> : Ag,p; F ((A10,Pg),Pr), Py ohs : (A6, pr); Py F (A10,Pg)s Pr cut
u
- A61p7 = (A10»P9)7P7
—

— 1 Ae,py F Ao, Py, Py

1

I
oh> : (A11,p9),P7 - ((A10,Pg), P7), Fe ohs : ((A11,Pg),P7),Fe - (A10,pPg), Py cut
A

— 1 (A11,pg),Pr F (A10,Pg), P7
—

— :A11,P7,P9 - A0, P75 Py

I
ohy : Ag,pg - (A10,pg), F7 ohg : (A6, pg),F7 - Ao, Py

Cut

— :Ag,py - A0, Py

—
e — I
—:Ag,pg - A0, Py
I
oh; : As,p; - (As,py), Py ohs : (As,pr), Py - As, Py cut

U

—:As5,p; - As,py
—

-
—:As5,p; F As,py

I
ohy : (Ag,p;),P5 - (As,P7),Ps5 ohg : ((A9,p7):P5),P5 I As, py
—:(A9,p7),P5 - Asg,p;
—

Cut

— 1 Ag,ps,P7 F As,py
e Caserule T,
hg : Ag,p; F As, py;

I
ohy : Ag,p; - (As,pr), T ohg : (Ag,p;), T - As,py
—:Q¢,py F As,py
—

Cut

e — I
—:Ag,p; - As,py
hg : A10,F6,p7 - As, py;

I
ohy : (T,A10),p7 - (As,p7),Fe ohy : ((T,A10),p7),F6 - As,py;

—:(T,A10),p; - As,py
—

—:T,A10,p; - Ag,pr

L

Cut

s he : Ag,p5,p5 F A7
oh; : (T,As),p5 = A7,p5 ohs : ((T,A8),p5),P5 - A7
—:(T,As),p5 - A7

—

L

Cut

ax/W
hCut

o T, As,ps F Arips | ho T, D psps F A7
—:T,Ag,ps - A7
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8.11 Status of T;: 0K

e Case rule — g

h3:A5F(Ag,F9*)F10),F6 . h7: T,A5,Fs,Fg F Ag,Fqp N
R
ohs : T,As b (Ag,Fo — F10),Fg ~ ehr: (T,As),Fe F Ag,Fo — Fig
—:T,As - Ag,Fg — Fio
—

ax/W ax/W
hy: T,As - Ag,Fg, Fy — Fio " ‘ehy : T,As,Fg - Ag,Fo — Fig
hCut

—: T,As - Ag,Fg — Fio

Cut

e Case rule Agr

h32A5}*(Ag,F9 /\FIO);FB h7: T,A5,Fg6 - Ag,Fg h7: T,A5,F¢ - Ag,Fio
ehs : T,A5 F (As,Fo AF10),Fs oh;7 : (T,A3),Fg - Ag,Fg AFrg
—: T,As5 - Ag,Fg AFio
—

ax/W ax/W
hs : T,As - Ag,Fg,Fg AF10 eh7 : T,A5,Fs - Ag,Fg AFig
hCut

—: T,As - Ag,Fg AFip

Cut

e Case rule Vg

hs : As - (As,Fg VF10),Fs h7 @ T,As5,Fg - Ag,F9,Fio
L
eh3 : T,A5 (Ag,Fg VFlO),FG eh7 : (T,A5),F5 = Ag,Fg9 V Fig
—:T,A5 - Ag,Fg VFqo
—

ax/W ax/W
hs : T,As - Ag,Fg,Fg VF1po eh; : T, Aj5,Fg - Ag,Fg V Fip hCut
u

—: T,A5 - Ag,Fg VFqg

Cut

e Caserule lp

hs : As - (L, Ag),Fg hy i T, As,Fg F Asg
ohs: T,As - (L,As),Fg = ehy:(T,As),FgF L, Ag Lr
T, A F L As Cut
—
by s T s - L As.Fe M e T.As Fo b L ag /W
T, AL F L Ag hCut
e Case rule Tp
hs : As - (T, As),Fg
ehs : T,As b (T,As),Fg = ehy:(T,As),Fo b T,As n
T, A F T, As Cut
—
e Case rule —,
hs : A1o,F7 — Fg - Ag, Fs he : T,A10,Fs F Ag,F7 hg: T,Aq0,Fs,Fg F Ag
ohs : T,A10,Fr — Fg - Ag,F5 = ehg : (T, A10,F7 — Fs),Fs - Ag
T, A0, Fr = Fs F Ag Cut
—
s T Ar0.Fr 5 Fa b AgFs Y oo i T. A1 Fa Fr o Fa k- Ay /Y
T A0, Fr S FsF Ag heut
hs : As - Ag,Fy — Fg he : T,As F Ag,Fr he: T,As,Fs - Ag
eh; : T,As F Ag, Fr — Fg TL ohg : (T,As5),Fr — Fg - Ag
N R N Cut
N
by T. 05 - g Fr o Fs 2V eng i T.AsFr o Fal Ag 2V
T, AL F A hCut
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e Case rule Ap,

hs : Ayg,F7 AFg = Ag,F5

he : T,A10,F5,F7,Fs = Ag

AL
L

eh3 : T,Aq0,F7 ANFg F Ag,Fs ohg : (T,A10,F7 AFg),Fs F Ag c
t

—: T,A10,F7 ANFg = Ag v

—

W W

by T80 Fr AFs - BgFs Y he i T.A1o Fa.Fr AFs - Ay 2
hCut

—: T,A10,F7 AFg F Ag

hs : As - Ag,F7 AFg

he : T, As,Fr,Fs - Ag

ohy : T,As - Ag,Fr AFs  © ehg:(T,As),Fr AFsF Ag
T A Ay Cut

—
s T A F Ag Fr AFs Y ehe i T.As Fr AFs F Ay W
P S N hCut

e Case rule vy,

h3 : Ayo,F7 VFs F Ag,F5

he : T,A10,F5,F7 = Ag he: T,A10,F5,Fs - Ag

oh3 : T,A9,F7 VFg - Ag,Fs

ohg : (T,A19,F7 VFg),F5 F Ag

—:T,A10,F7 VFg F Ag

Cut

—

hs : T,Aq0,F7 VFg

ax/W ax/W

—:T,A40,F7 VFg F Ag

hs : As F Ag,F7 VFg

Ag,Fs5 ohg : T,A10,F5,F7 VFg F Ag
hCut

he : T,A5,F7 FAg he: T,A5,Fg - Ag

eh; : T,As F Ag,F7 VFg  ~

ohg : (T,As),Fr VFs - Ag g

7:T,A5|—Ag

hy : T,As - Ag,F7 VFg

Cut

N
ax/W ax/W

e Case rule 1,

hy: Ag - Aq, L

ehg : T,A5,F7 VFg F Ag c
h
T.As F Ag ue

L

ohy : T,As F Ag, L ehg : (T,As5), L+ Ay

1z

Cut

—:T,A5|—A7

—

W
by T A5 Lar Y e

1
CL, T, As FA,

7:T,A5|—A7

hCut

h3:L,A3|—A7,F5 T
ehy: T, L, AgFAsFs ~ o

1z
he : (T, L, Ag),F5 = Ay

7:T,J_.,A8
—

7CJ_,T,A8

e Case rule I

h3 : As - (As,p7),Pr

F A, Cut

1
FA, o F

oh3 : T, A5 - (As,p;), Py

ohg : (T,A5),p; - As,py

Cut

—:T,As5 F Ag,p;
—

ax/W
hy : T,As + Ag,py,py

ehg : T,A5,p, - As,p;

- T,As }—Ag,p7

h3 : Ag,p; - (Ag,p;),Fs

hCut

oh3 : T,Ag,p; - (As,p7),F5

ohg : (T,A97p7),F5 = A8aP7

—:T,Ay,

Cut
p; F As,py
—

—:T,Ag

s P7 }_A87P7
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e Case rule T,

hs : As - Ag, Fg T h7 i As,Fs - As
ohs : T, A5 - Ag,Fg £ eh7 : (T,As5),F6 - Ag
—:T,A5 F Ag
—

W W
hz : T, A5 - Ag,Fg ax/ oh7 : T,A5,Fg - Ag =/
hCut

—:T,As5 F Ag

TL
Cut
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9 Admissibility of

e Case(s) rule —p

A—ANA

hy : Ag,Fy - Ag,F5,F] AFp
R
ohy : Ag + (Ag,F4 — F5),F] AFp
e Case(s) rule Ar
hg : Az - Ag,F4,F| AF] hg: Az Ag,F5,F| AFy
/\R —

ehy : Az (Ag,Fy AF5),F| AF

by

iAg b Ag,Fy by :Agpk Ag,Fy

e Case(s) rule Vg

o Case(s) rule Lp

e Case(s) rule Tg

o Case(s) rule —p,

e Case(s) rule Ap,

e Case(s) rule vy,

e Case(s) rule 1,

AR
ehy : Ag - Ag,Fy AFy
ho : Ag - Ag,Fyq,F5,F] AFy
Vv
ehy : Ag - (Ag,Fq VF5),F] AF
hg : Ag F Ay, Fp AFp N
ohy Az F (L, Ag),FAF B
TR
oho : Ag F (T,Ay),F1 AFy
hg : Ay - Ay ,F5,F5 AFy hg: Ay, Fg - Aq,Fy AFg . N
L
eh3 : Ay, F5 — Fg = A, Fy A Foy
h3 : Ay,F5,Fg = Aq,Fy AFg
AL
eh3 : Ay,F5 AFg k- Aq,Fg AFg
hg : Ay,F5 = Ay, Fy AFy hg: Ay, Fg - Aj,Fy AFgy
vV e
ehg : Ay ,F5 VFg - A, Fy AFg
L

e Case(s) rule T

ohg : L, Ay - Ay, Fy AFp

eho : Ag,py - (Ap,pq),F1 AFy
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- ho : Ag bk Ay, Fy

- ehy : Ag - T, Ay, Fy

hg : Ag,Fq - Ag,F5,F1 AFq
hy : Ag,Fy - Ag,Fp,Fy
ohy : Ag F Ag,Fy,Fy — Fg

IH
—R

ax
hg : Az - Ag,Fq,F| AFp i, ho :

A3+ Ag,F5,F] AFp

ho : Az + Ag,Fy,Fy

ho : Az F Ag,Fy,F5

ohy : Az F Ag,Fp

B
by : Ag F Ag,Fy

ohy : Ag - Ag,Fy

hg : Az - Ag,Fyq,F5,F) AFp
hg : Az - Ag,Fp,Fy,Fy
ohy : Az F Ag,Fp,Fy VFp

hg : Ag - Ay, F] AFq

eho : Ag - L, Ay, Fqp

TR

,F4 AFg

height

ax
IH
VR

ax
h3 : Ay - Aq,F5,Fy AFg . h3 : Ay, Fg F Ap,Fy AFg

hg : Ay - Ay, Fg,Fy

h3 : Ay, Fg F Ay, Fg

oh3 : Ay,F5 — Fg - Aq,Fg

ax

B3 : Ay, F5,Fg - Ay, Fp AFg

IH

- hg : Ay,F5,Fg = Aq,Fo

eh3 : Ay, F5 AFg - Ay, Fy

A

R

ax

IH

h3 : Ay, F5 F Ap,Fy AFg

h3 : Ay,Fg F A1,Fy AFg

hg : Ay,F5 - Aq,Fg

h3 : Ay,Fg F Ay, Fg

eh3 : Ay, F5 VF

S —
— eng:l,AgFAp,Fy L
- ehy : Ag,py - Ag,F1,pyg

6 F A1,Fg

ax

ax



e Case(s) rule T,

—_— ax
hg : Ay H A Fo AF.
h3 1 Ay F Ay, Fy AFp R it A AL
T - hg : Ay F A, F
ehg : T,A - Ap Fy AFy T Sk it LA S
ohg i T,A4 F Ay, Fa
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10 Admissibility of ANA — A

e Case(s) rule —p

hy : Az, Fy - Ag,Fq,F
hy : Ag,F4 F Ag,Fq,Fp . R ZA 3 iA 6:71:75 H
ehy : Ag,F JF5,F] AF
oho : A3z + (Ag,Fq — F5),Fp 2 374 67571 L —R
eehy : Ag - Ag,Fy — F5,F1 AFp
A A > A FA
hy : Ag,F JF hy : Ag,F JF
hy : Ag,Fy - Ag,Fy 1 2074 AR TN L 2074 AR TN
—R - ehy : Ag - Ag,Fy — F ohy : Ag - Ag,Fy — F
oh : Ao F Az Fy — Fy 1 2 3,Fq 5 1 2 3,Fq 5 AR
eehy : Ag - Az, (Fy — F5) A (Fy — Fg) )
o Case(s) rule Ar
Ag F A As F A =
By i Ag b AgF1.Fg By i Agk AgF1F5 N b2 F A3 6:F1.F4 b2 * A3 6:F1.F5
hg : A3 - Ag,Fq,F] AF hg : A3 - Ag,F5,F] AF
oho : Ag - (Ag.F4 AF5) F1 R ) 3 6:Fq,F1 AFy ) 3 6:F5,F1 AFy R
eehy : Ag F Ag,Fy AF],Fy AFg
hy : Ag - Ag,F. hy : Ag - Ag,F hy : Ag - Ag,F. hy : Ag - Ag,F
by :Ag b Ag.Fy by Ao - Ag, Fy 1 2 3,Fq 1 2 3:F5 1 2 3:Fq 1 2 3:F5
R - ohy : Ag k- Ag,Fy AFg
ehy : Ag - Ag,Fy AFp

ehy : Ag F Ag,Fy AFp
R
: Ag F Ag, (Fg AF5) A (F4 AFp)

eeh;

e Case(s) rule Vg

ho : Az A F1,Fy,F
hy : Ag F Ag,Fp,Fy,Fs 2:83F Ag,F1,Fq.F5

VR - ehy i Ag - Ag,Fa.Fo Pl AF
ehy : Az + (Ag,Fq VF5),Fy 2° 73 6747571 1
eehy : Az Ag,Fy AFy,Fy VFg
Ag F A = RN i
hy : JFy,F hy : L Fy4,F
Mo Aok AgFaRs . 1:82F Ay FgFs LA b AgiFafs
_ hy : Ao - Ag,Fy VF hy : Ag - Ag,Fy VF
ehy : Ag F Az Fy Vg R ohy 2 3,Fq 5 ohy 2 3,F4 VFg R
eehy : Ay - Ag, (Fg VFg) A (Fg V Fg)
e Case(s) rule L
b A F A b A F A
Mif2 P8 - 1A2FL3A ‘R 1A2FL3A ‘R
eh Ap F Ay, L T a2k L A3 B2 A3
eeh; : Ag Az, L AL .
Az FA o
ho , F
hg : Ag - Ay, Fp . 2A iA 471 -
R eho ,F1 AF
ohg : Ag F (L, Ay) Fy 2i83 FALR AR
eehy i Az L, Ay, F| AFp
o Case(s) rule Tg
TR TR
- TR ony Ay - T, A5 ony i Ap - T, Ag
ehy : Ag F Ag, T ’ - AR
eeh; : Ao A3, TAT
—_— T T
ehp Az F (T.A4).F1 1 7 eeny Azk T.ALF AR T
o Case(s) rule —p,
A FA = A FA .
hg : Ay - Aq,F3,F5 hg: Ay, Fg = Aq,Fg b3 1 24 1-F2.F5 T b3 * 24.F 1-F2 TH
-1 — ;
ohg : Ay,F5 — Fg - Ay, Fo ohy : Ay Ay, Fp,Fp AFg

ehg : Ay, Fg - Ay, Fy AFg
eeh3: Ay, F5g — Fg - Aj,Fy AFg
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Case(s) rule Af,

hg : Ay, F5,Fg = Aq,Fg

oh3 : Ay, F5 AFg F Aq,Fy

Case(s) rule Vv,

hg : Ay, F5 b Aq,Fy h3: Ay,Fg - Ap,Fy

ehg : Ay, F5 VFg - Aq,Foy

e Case(s) rule L,

ehg : L, Ay - Ay, Fy

Case(s) rule [

VL

ehy : Ag,pg - (As5,pq),F1

- 07
ehy : Ag,p3 - Ay, p3

e Case(s) rule Ty,

hg : Ay Ap,Fy

ohg : T,Ay - A, Fqy

Note: This rule does not preserve the height of the derivation but it produces proofs of at most s(n) steps.

See the specification in prop-and-A.maude.

AL

L

L

—_———— ax
h3 : Ay,F5,Fg = Aq,Fo

IH

- eh3 : Ay, F5,Fg - A, Fy AFg R
eeh3: Ay, F5 AFg - Ay, Fy AFgy
ax _

hg : Ay, F5 - Ap,Fg hg : Ay, Fg - Ap,Fg

H
ehg : Ay, F5 - Ap,Fy AFg ehg : Ay,Fg - A1, Fy AFg

VL

eeh3: Ay, F5 VFg F Ap,Fy AFg

Lo
- eehg: L, Ay Ay, ,Fy AFy

eehy : Ag,py - Ag,py,F] AFp

ehy : Ao, pg F Ay, p3

ehy : Ao,p3 F Ay,p3

eeh; : Ag,p3 - Ay,p3 Apg

—_—
hg : Ay F A, Fy

—————— m
- eh3 : Ay - Ay, Fy AFy

L

eehy:T,AyF Ay, Fy AFy
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