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1 Height preserving admissibility of weakening on the

Case(s) rule —p

- .
hy : Ag,Fy - Fp
_miAaFabFs — o
ehy : Ay - Ag,Fy — Fg 17274 5 —R
.hl:AQ,FIFA3,F4~>F5

Case(s) rule Ag

ax ax
hy : Ao - Ag,Fy hy : Ag - Ag,Fg
hy; : Ag F A3,Fq hy : Ag - Ag,Fp N 5 TH i TH
R hy : Ag,Fp + Ag,Fy hy : Ag,Fzp F Ag,Fy

eh; : Ag k- Ag,Fy AFp

ohy : Ag,Fy F Ag,Fy AFp
Case(s) rule Vg

_

hy : Ag - Ag,Fy,Fp

hy : Ag - Ag,Fy,Fp v N N — i TH

— v - . VR hy : Ag,F 4, F

ohy : Ag - Ag,Fy V Fg 1:22 7 CARL ALV,
ehy : Ao, Fy - Ag,Fy VFg

Case(s) rule L g

b Ag A
it P As L - hy : Ag,F F3A IH
on; Ap - L Ay B 182 fe P B3 )
ohy Mg, Fp F L Ay ¥

Case(s) rule Tg

left

ax

_ 7T _ T
ony AsFT,03 B - ohy A, Fp F T,A3 B
Case(s) rule —p,
A Fa = A A
hy : Ag,F3 — F4 F A5, F3 hy : Ag,Fq - Ag hy : Ag,F3 — Fy 5,F3 " hy : Ag,Fy 5
L - hy : Ag,Fy,F3 — Fy = Ag,F3 hy : Ag,Fy,Fp b Ap

ohy : Ap,F3 — Fq F Ag

ehy : Ag,Fy,F3 = F4 F Ap
Case(s) rule Ap,

e ——

by : Ay, F3,Fq - Ap

b 8g.F3.Fa A5 . R FOA H

_— hy : Ag,Fg, Fy, F,

ehy : Ag,F3 AFy F Ag L 1°72,73.74,7= 5 AL
ohy : Ao, Fy,F3 AF4 F Ag

Case(s) rule Vv,

ax ax
hy : Ag,F3 F Ag hy : Ao, Fy F Ag
hy:Ag,Fg b Ay hy: Ag,Fy b Ag - -
VL - hy : Ag,F3,Fp F Ag hy : Ag,Fq,Fp F Ag

ohy : Ap,F3 VFy - Ag v

ehy : Ag,Fyp,F3 VFy F Ag

Case(s) rule Ly,

_— 17 _— 17
ehy : L, Ag  Ag - ehy : L, Ay, Fp - Ag

Case(s) rule T

ehy : Ag,p3 k- Ay,p3 - ehy : Ag,Fgz,p3 - Ay,p3
Case(s) rule T,
b Ag F A
hy i Ag F Ag I s e B
—_— - Tr - byt Ag,Fy F Ag

eh; : T,Ag - Ag L
ony : T,Aq,Fp - Ag

IH

L



2 Height preserving admissibility of weakening on the right

e Case(s) rule —p

ax

_MispRaths by Qg Fy b Fy n
ehy : Ag - Ag3,Fq — Fp ehy : Ay - Ag, Fy,Fy — Fg
e Case(s) rule AR
Ay b A o Ay F A =
hy : F By - T
hy : Ag - Ag,Fq hy:Ag F Ag,Fp 1:72 374 1:22 355
eh; : Ag F Ag,Fy AF "R - hy : Ag k= Ag,Fy,Fg hy : Ag - Ag,Fg,Fy
122 3574 5
ohy : Ag F Ag,Fg,Fy AF5
e Case(s) rule Vg
—_— T ax
hy: Ag - Ag,Fy, g
il b AgFats o 2B Ry
ohy tApF Ay P vEs 1042 3F4FsFe
ehy : Ap - A3, Fg,Fg VFy
e Case(s) rule L
by : Ag - Ag
n i Ag b Ag . PiBab Ay
o A;rLa; R by iAo F A3, Fa
ehj : A2 s Ag _1l-=2 =3 "®
ohy : Ap - L, Ag,Fy
o Case(s) rule Tg
E— S
o AaF T Ay B = s AsrT.agrs B
o Case(s) rule —p,
A Fa = N Fag
hy : F F F hy : F =
hy : Ag,F3 — F4 = Ag,F3 hy : Ag,Fy - Ag 1 2,F3 = Fyq 5:F3 1 2, Fg s
ohy : Ag,F3 > Fu - A L 77 g i AgF3 o FyF Ag F3.Fe by Ag,Fy - Ap, Py
1:422:F3 4 5 —
ehy : Ag,F3 = Fgq = Aj, Fy
e Case(s) rule Ap,
b1 A F3 FaF Ag
hy : Ag,F3,F 5
MiBaFsFards o Ry
ohy Ag Pz AFgF Ag ¥ h1»A2«F3,F4 Fi,m .
ohy : Ag,F3 AFy 5 Fa
e Case(s) rule v,
A [E N A Fa;
hy @ Ag, F3 5 hy : Ag,Fy =
hy : Ag,F3 = A hy: Ag,Fy b Ap v N ~ iA 5 - - . 5 .
hy : F F by F T
eny - Ag,F3 VFy - Ag L 1 2,F3 55 Fx 1 2,Fq s,

ehy : Ag,F3 VFy - Ay, Fg

e Case(s) rule 1,

_ -
ohy: L, Ax Ay © — ohy L, Ag " AgiFa

e Case(s) rule T

ehy : Ag,p3 = Ay, p3 ehy : Ag,p3 - Ay, Fy,p3

e Case(s) rule T
b cAx b Ay

TL @ wiAsr Agra

hy : Ag k- Ag
ohy i T,Ap F Ag

IH

TL



3 Measure of derivations

e Case(s) rule —p

hy : Ag,Fqy FF5

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,
hi i Ag,F3 > Fy b Ag,F3 by iAo Py b Ay
ehy : Ao, F3 — Fy - Ag L
e Case(s) rule Ap,
By i ApF3.Fy F A5
ehy : Ap,F3 AFy - Ag L
e Case(s) rule vy,
BBy F3 A5 Ay FabAs
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

—_ ax
hy : Ag,Fy + Fy

ehy : Ao, Fy F Fy

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

P o
een; A, F T,A5 B

ax
IH
AR

hy : Ag,F3 — F4 - Ag,Fg

hy : Ag,Fy - Ag

ohy : Ag,F3 — F4 - Ag,F3

ehy : Ao, Fy F 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

VL

IH

L



4  Invertibility of Rules

4.1 Status of —-p: : Non invertible

e Case rule —pg

hg : Ay,F5 - Fg

—R
eh3 : Ay (Ay,F| — Fp),F5 — Fg

hy : Ag,Fy k- Fy o
ehy : Ag - Ag,Fqy — Fy

e Case rule Agr

h3 : Ay - Ap,F5,F] — Fy

h3 : Ay - Ay, Fg,F] — Fy

eh3 : Ay - (A7, F; — Fg),F5 AFg

e Case rule Vg

hg : Ay = A7, F5,Fg,F] — Fg

\2
eh3 : Ay F (A7,F1 — Fg),F5 V Fg
e Caserule Lg
hg : Ay H Ag,F F
3 4 5,F1 — F2 LR -
ehg : Ay F L, Ag,F] — Fg
e Case rule Tpr
Tr .

ehg : Ay F T,Ag,F] — Fgy

e Case rule —,

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

—

ehy : Ay, Fg — F7 = Ay ,Fo — F3

e Case rule Ap,

hy : Ag,Fg,F7 F Ap,Fy — F3

AL
ehy : Ag,Fg AFy - Ay, Fy — Fg

e Case rule Vv,

hy : Ag,Fg - A1,Fg — F3 hy : Ag,Fp - A, Fy — F3

vy —
ehy : Ag,Fg VFy - Ap,Fy — F3

——————— fail
eh3 : Ay, Fp - Fg

————— ax
hy : Ag,Fy - Fp

ohy : Ag,Fy k- Fp

- ax/ind
AR - h3 : Ay, Fy F Fo
oh3 : Ay, Fy F Fo

—————————— ax/ind
hg : Ay,Fp F Fg

ohg : Ay, Fy F Fq

———————— ax/ind
hg : Ay, Fy + Fg

eh3 : Ay ,Fq  Fp

- fail
eh3 : Ay, Fp - Fo

ax/ind
N N hy : Ag,Fy,Fg — F7 - F3
ehy : Ag,Fy,Fg — Fp - F3
—_—— ax/ind
hy : Ag,Fg,Fg,Fy + F3
AL
ehy : Ag,Fo,Fg AFyp - F3
ax/ind ax/ind

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

VL
ehy : Ag,Fp,Fg V F7 - F3



e Case rule 1,

e Case rule I

e Case rule T,

4.2 Status of Apr:

e Case rule —pg

e Case rule Agr

h3 : Ag - Ay, F5,F] AFg

1L
ehy : L, A5 - Aj,Fp — F3

ehg :p5,A4 Fp5,A6,F1 — Fg

hy : A - Ay, Fg — F3

T
ohy : T,Ap - Ay, Fy — F3

hg : Ay, F5 b+ Fg

—R
ehg : A4 + (A7,F1 /\FQ),F5 — Fg

h3 : Ay - Ay, Fg,F| AFg

e Case rule Vg

e Caserule Lp

AR
eh3 : A4 = (A7,F1 /\F2),F5 A Fg

hy : Ag - Ag,Fy hy:Ag b Ag,Fy

ehy : Ag F Az, Fy AFg

h3 : Ay = A7, F5,Fg,F1 AFg

oh3 : Ay (Ay,F| AFy),F5 VFg

h3 : Ay - Ag,F] AFg

LR
ohg : Ay k- L, A5,F] AFy
e Caserule Ty
ehg : Ay k- T,Ag,F| AFg
e Case rule —,
hy : A5,Fg — F7 = Ay ,Fg,Fg AF3 hy : Ag,Fp = Aq,Fy AF3
—L

ohy :

Ag,Fg — F7 = Ap,Fy AF3

ony : L, Ag,Fg FF3 L
—————— fail
eh3 : Ay,F1,p5 F Fo
——————————— ax/ind
hy : Ag,Fg - F3
TL

ohy : T,As,Fg - Fg

(Left Premise): Invertible

_
h3 : Ay, F5 F Fg

—~R
ehg : Ay F Ay, Fp,F5 — Fg

ax/ind ax/ind
hg : Ay + Ay, Fq,Fy hg : Ay = A7,Fq1,Fg

eh3 : Ay F Ay ,Fq,F5 AFg

—_— ax
hy : Ag - A3, Fy

oh; : Ag - Ag,Fy

—_  ax/ind
hg : Ay F A7, Fp,F5,Fg v
eh3 : Ay + Ay, F,F5 VFg R
—  ax/ind
hg : Ay - Ag,Fp
—2 = - 1R
on3 : Ay b L, Ag,F
-— TR
ehg : Ayt T,Ag,Fy ’
ax/ind

h4:A5,F6~}F7}*A1,F2,F6 h4:A5,F7FA1,F2

ehy : Ag,Fg — F7 = Aq,Fg

ax/ind

—L



e Case rule Ap,

————————— ax/ind
by i A5, F F7 F A1 Fa AFg IR hy : Ag,Fg,F7 F A, Fy /
L
ehy : Ag,Fg AFy F Ay, Fp AF3 ehy i Ag Fg AFp - Ap.Fp  C
e Case rule Vv,
ax/ind ax/ind
hy : Ag,Fg - Ay, Fp AF3 hy: Ag,F7 F Ay, Fy AF3 v N hy : Ag,Fg F Aq,Fg hy : Ag,Fy - Ay, Fy
L v
ohy : Ag,Fg V Fp F Aq,Fy AF3 ohy : Ag,Fg V Fr F Aq,Fy L
e Case rule L,
1 B EEEE—..
ehg i LAgF A FaAFy L = eng: L, AgrF ARy L
e Case rule I
eh3 :p5, Ay F pg, Ag,F1 AFgy - eh3 : Ay,p5 F Ag,F1,p5
e Caserule T,
. ———————————— ax/ind
byt A5 EALFaAFs . by A5 F APy
L B Tt e
ohy : T,A5 - Ay ,Fa AF3 ehy : T,A5 F Aq,Fo L
4.3 Status of Ap (Right Premise): : Invertible
e Case rule —pg
hg : Ay,F5 - F A = ax
3 1 Ay, F5 FFg . N hg : Ay, F5 b Fg .
oh3 : Ay F (A7,F1 AF2),F5 — Fg eh3 : Ay F Ay, Fo,F5 — Fg
e Case rule Ap
h3 : Ay - Ag,F5,F| AFy hg: Ay b+ Ay,Fg,F] AF ax/ind ax/ind
38y 7,F5,F1 AFp hg: Ay TFeF1 AR ., hg:AyF Ag,F, T b3 : Ay k- Az, Fy,Fg
oh3 : Ay b (A7,Fy AF3),F5 AFg eh3 : Ay - Ag,Fy,F5 A Fg
.
hy : Ag = Ag,Fq hy:Agk Ag,Fp N N hy : Ag - A3, Fg
R 21:827 23)F5
ohy : Ao b Ag,Fy AFp ohy : Ay - Ag, Fp
e Case rule Vg
AR A —————————————— ax/ind
h3 1 Agq 7:F5,Fg,F1 NF2 v N hg : Ay + Ay, Fo,F5,Fg
R v
eh3 : Ay = (A7,F] AFg),F5 V Fg eh3 : Ay - Ay, Fo,F5 V Fg R
e Caserule Lg
—_  ax/ind
e I SRt AL N hg : Ay - Ag,Fo
R — = =
ehg : Ay b L, A5, F] AFp ohy i Ay - L, Ag Fy T



4.4

Case rule Tp

T -
eh3 : Ay - T,Ap,F] AFy R - eh3 : Ay - T,Ap,Fy
Case rule —p,
ax/ind
hy : Ag,Fg — Fy - A1 ,Fg,Fp AF3 hy: Ag,Fp - Ap,Fy AF3 . N by : Ag,Fg — Fp F Ay, F3,Fg hy : Ag,F7 - Ap,Fg
ehy : Ag,Fg — Fp - Ap,Fy AF3 ehy : Ag,Fg — F7 - Ay, F3
Case rule Ap,
——— ax/ind
hy : Ap,Fg,F7 B A, Fy AF3 N hy : Ag,Fg,F7 F Aq,F3
L A
ehy : A5, Fg ANF7 = A, Fp AFg3 eh, : Ay, Fg AF7 - Aj,Fg L
Case rule Vv,
ax/ind ax/ind
hy A5 Fg " A1, Fa AFg by i As Fr b A1 Fp AF3 . hy : Ag,Fg F Ap,Fg by : Ag,F7 F Ap,Fg
L \2
ehy : A5,Fg VF7 = Aj,Fy AF3 ehy : Ag,Fg VF7r F Ay, Fg3 L
Case rule 1,
1 .
ehg i LAgF A FaAF3 L = eng: L, AgF Aq, Py L
Case rule
eh3 :p5, Ay Fp5, Ag, F] AFg - eh3 : Ay,p5 F Ag,Fa,p5
Case rule T,
—  ax/ind
hy : A5 - Aq,Fy AFg - N hy i A - Aqp,Fg T
L _ 4857 21,73
ehy : T,Ag - Ay,Fy AF3 ehy : T,A5 - Aq,F3 L
Status of Vz: : Invertible
Case rule — g
hy i Ay, F5 - F A Frg
3 : Ay, F5 k- Fg hg : Ay, Fg - F
SR N 3 : Ay, F5 FFg o
ehg : Ay k- (A7,Fy VF2),F5 — Fg ehy : Ay - Aq,Fy,Fg,F5 — Fg
Case rule Ag
. . ax/ind ax/ind
hg : Ay = A7, F5,F] VFy hg : Ay Ay, Fg,F1 VFo N hg : Ay F Ag,Fp,Fo,Fy h3 : Ay + A7, Fq,Fg,Fg

oh3 : Ay - (Ay,F) VFy),F5 AFg

AR
eh3 : Ay + Ay, Fq,Fg,F5 AFg



e Case rule Vg

h3 : Ay - Ag,F5,Fg,Fy V Fy

ehg : Ay F (A7,F1 VFg),F5 VFg

hy : Ag - Ag,Fy,Fg

ehy : T,Ap - Ay, Fy VFg

_—_— \/R
ehy : Ag F Ag,Fy VFg
Case rule Lg
hg : Ay = Ap,Fp VFy
L1
ehg Ay F L, Ag Fq vEy TP
Case rule Tpg
ehg : Ay F T,Ag,F VFy
Case rule —p,
hy : Ag,Fg — Fy - Aq,Fg,Fg VF3 hy: Ag,Fyp - Aq,Fy VF3 S
ehy : Ag,Fg — Fy - Aq1,Fy VF3
Case rule Ap,
by i A5, Fg F7 b Ay, Fp Vg
ehy : Ag,Fg AFp - Ap,Fg VF3 L
Case rule Vp,
hy : Ag,Fg - Ay,Fy VF3 hy: Ag,Fyp - Ap,Fy VF3
\2
ohy : Ag,Fg VFy - Ap,Fy VF3 =
Case rule Lj,
L
ohy : L, A5 - Ay, ,Fy VF3
Case rule [
0h3:p5,A4Fp5,A6,F1\/F2
Case rule T,
hy : Ag - Ay, Fy VF3
TL

ax/ind
N hg : Ay - Ayg,Fy,Fg,Fg,Fg N
oh3 : Ay F Ay, Fy,Fo,F5 V Fg R
_
N hy : Ag - Ag,Fy,Fy .
ehy : Ay - Ag,Fy,F5
—— ax/ind
. b : Ay b Ag,Fp,Fo L
ohg i Ay b L, Ag,Fq,Fy
T
- oy : Ag F T, Ag, Fp.Fy T
ax/ind

hy : A5,F6 — Fy Al,FQ,F3,F6

hy : A5,F7 [ Al,FQ,F3

ehy : Ag,Fg — F7 b A, Fo,F3
ax/ind
o hy : Ag,Fg,F7p - Aq,Fo, Fg
ehy : Ag,Fg AFy F Ay, Fo, F3
ax/ind ax/ind

by : A5, Fg - A, Fp, F3 by i A5 F7 A1 FaF3

ehy : Ag,Fg VFy - Ay, Fo,Fg L
L
= eng:L,AgF Ap,FyF3 L
- eh3 : Ay,p5 - Ag,Fq,Fg,p5
—— ax/ind
o By i A A1Fp 3
L

ehy : T,Ag + Ay, Fo,F3

ax/ind

—L



4.5

Status of 1L p: : Invertible

Case rule — g

hy : Ag,F3 F Fy

—_  ax
hy : Ag,Fg F Fy

—R _  —R
eh; : Ao + (L,Ap),F3 — Fy ehy : Ag F Ay ,F3 — Fy
Case rule Ag
- ax/ind —————— ax/ind
hy i Ag - L, A5,F3 hy:Ag b L, Ag,Fy N N hy : Ag - Ag, F3 / hy : Ag - Ag,Fy /
R N
ohy : Ao - (L, Ag),F3 AFy ehy : Ao - Ag,F3 AFy R
Case rule Vg
—_—————— ax/ind
hy : Ag F L, Ap5,Fg,Fy v N hy : Ag = Ag,F3,Fy v/
ehy : Ag - (L, A5),F3 VFy ehy : Ay - Ay, F3 VFy
Case rule Lg
—_—  ax
by i Ao F Ag . b1 A F Ag
e B S 1if2 78
ony Mg F L, Ag oy i Ao F Ag
Case rule Tg
on; ApF T, 1L, Ay = eniAgFT,A; B
Case rule —p,
ax/ind ———————— ax/ind
ho : Ag,Fqy = F5 - L,Ay,F4 hg:Ag,F5F L, A S N ho : Ag,Fy — F5 - Ap,Fy hg @ Agz,F5 = Ay
-
ohy : Ag,Fq — F5 = L, Ay ehp : Ag,Fy — Fg5 = Aq
Case rule Ar,
—————— ax/ind
hy : Az, Fy,F5 F L, Aq . N hy : Ag,Fy,F5 - Ap /
L _— A
ehy : Ag,Fy ANF5 - L, Aq oho : Ag,Fy AFg5 F Aq L
Case rule Vv,
_ ind ———M—————— ind
ho : A3 Fq - LAy ho:Agz F5 - L, A L, hpiAg.Fir A A e T A, /™
\
ehy : Ag,Fy VF5 F L, Aq oho 1 Ag,Fy VF5 F Ag L
Case rule 1Lp,
iy N L

ehy : L, Az L, A

10

eho : L, Az - Ay



e Case rule [

I o A A o T
ey i pg, Az b pg, L, Ay b1 Ag.p3 b Adips
e Case rule T,
eng : T,As - L,A; © oy T,A3FA; L
4.6 Status of Tp: : Invertible
e Case rule — g
hy : Ag,F3 F 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
by : Ag F T, A5,F3,Fy v — trivial
ehy : Ag - (T,A5),F3 VFy
e Case rule Lp
M2 P T A L g
oh; : Ap - L, T,Ag
e Case rule Tgr
m TR — trivial
e Case rule —,
hy : Ag,Fqy — F5 = T,A1,F4 hp:Ag,F5 - T,4A; -7 N trivial
ehy : A3, Fqy — F5 - T,A7
e Case rule A,
ho : Ag,Fy,F5 F T,Aq N trivial
ehy : Ag,Fy AF5 F T, A
e Case rule Vv,
ho : Ag,Fg = T, Ay hg:Ag,F5 - T,4 - trivial

ehy : Az, Fqy VF5 = T, Ay

11



4.7

Case rule 1,

ehy : L, Ag kT

Case rule I

, A1

ehj :p3,Ag Fp3, T,Ay

Case rule T,

ho : Az k- T,Aq

ehy : T,Ag - T

Status of —;:

Case rule — g

hy : Ap,Fg,Fg — F3 F Fyp

—R
ehy : Ay,Fp — F3 - Ag,Fg — Fp
Case rule Ap
h4:A1,F2—)F3|—A5,F6 h4:A1,F2—>F3|—A5,F7 N N
ehy : Ay, Fy — F3 - Ag,Fg AFyp R
Case rule Vg
hy : Ay,Fy — F3 + Ag,Fg, Fy
Vv
ehy : Ay,Fg — F3 - Ag,Fg V Fy
Case rule L g
hy : A1,Fy — F3 - Ag
1R
ehy : Ay,Fp — F3 - L, Axy
Case rule Tg
TR

ehy : Ay, Fp — F3 - T,Aj5

Case rule —,

h3 : Ay,Fy — Fo,Fy — F5 - Ag,Fy h3 : Ay, F5,F] — Fo - Ag

—L
eh3 : (A7 ,Fp — Fg),Fy — F5 - Ag

hq :A2,F3 — Fyq F A5,F3

s A

TL

I

(Left Premise): Invertible

trivial

trivial

trivial

ax

: A1,Fg,Fp — F3 F Fy

—R
ehy : Ay,Fp — F3 - Ag,Fy,Fg — Fp
ax/ind ax/ind
hy : Ay,Fg — F3 F Ag,Fg,Fg hy : Ay,Fy — F3 F Ag,Fg,Fy
ehy : Ay,Fy — F3 - Ap,Fg,Fg AFp
ax/ind
N hy : Ay, Fp = F3 - A5, Fp,Fg, Fr
VR
ehy : Ay ,Fg — F3 F Ag,Fy,Fg V Fr
ax/ind
N hy : Ay,Fg — F3 = Ag,Fo A
ey : Ay,Fy — F3 - L, A Fy T
-
- ehy : Ay ,Fy — F3 = T, Ag,Fg R
ax/ind ax/ind
N hg : A7,Fp — Fg,F4 — F5 F Ag,Fp,Fy h3 : A7,F5,F] — Fg - Ag,Fy

hy i Ag,Fy k- Ag

eh; : Ao, F3 — Fq - Ap
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—L

eh3 : Ay, F] — Fg,Fy — F5 F Ag,Fy

ax

i Ag,F3 — Fy - Ag,Fg

: Ag,F3 — F4 F Ag,F3



4.8

Case rule Ap,

h3 : Ay, Fy,F5,F] — Fy - Ag

ax/ind
h3 : A7,Fy,F5,F] — Fo = Ag,Fy

A
0h3:A7,F1 — Fg,Fy /\F5FA6,F1 L

h3 : Ag,Fy,Fp — Fp F Ag,Fp

ax/ind

hg : A7, F5,F] — Fy - Ag, F

AL
ehg : (A7,F] — Fp),Fy AF5 = Ag
Case rule Vg,
h3 : A7, F4,F] — Fo - Ag hg : Ag,F5,F] — Fy - Ag
\/L —
eh3 : (A7,F] — Fg),Fq VF5 F Ag

Case rule Lp,

4

ohg : L, Ag.F] 5 Fa kA, L

Case rule I

eh3 : Ay, F] — Fo,F4 VF5 - Ag, Fq

ehg : L, Ag,F] — Fp F Ay, Fy

eh3 :py, Ag,F] — Fo Fpy, Ag - eh3 : Ag,py,F] — Fo = Ag,Fy,py
Case rule T,

ax/ind

by i As5.F1 > F2 b Ay N by A5 F1 o P b AgF1

ohg i T,A5 Fp S Fak Ay U ohg i T, Ag.Fy > Fa - Ay P

Status of —; (Right Premise): : Invertible

Case rule — g

hy : Ay, Fg,Fy — F3 - Fr e dg TP L, T/

. 4 1 A1,F3,Fg - Fr .

ehy : Ay,Fy — F3 - Ag,Fg — Fy

Case rule Agr

hy : Ap,Fy — F3 - Ag,Fg hy : Aj,Fy — F3 - Ag,Fy

AR
ehy : Ay,Fy — F3 - Ag,Fg AFy

Case rule Vg

hy : Ay,Fy — F3 - Ag,Fg,Fy

VR
ehy : Ay ,Fy — F3 - Ap,Fg V Fy

Case rule Lg

hy : Ay, Fy — F3 - Ag

1r
ehy : Ay ,Fyp = F3 - L, A5

13

ohy : Ap,F3 F Ag,Fg — Fr

ax/ind

hy : Ay,F3 F Ag,Fg hy : Ay, F3 = Ag,F7

ehy : Ay, F3 - Ag,Fg AFy

———————————— ax/ind
hy : Ay,F3 - Ag,Fg,Fr

VR
ehy : Aq,F3 - Ag,Fg V Fr

ax/ind

hy : A1, F3 - Ag
1R

ohy i Ap,F3 F L, Ag

ax/ind

AR

ax/ind



e Case rule Tp

Tr _—  Tg
ehy : Ay,Fp - F3 + T,Ap - ehy : Aj,F3 + T,A5

e Case rule —,

ax/ind ax/ind
hg : Ay,Fy — Fg,Fy — F5 F Ag,Fq4 hg : Ag,F5,F] — Fo F Ag N N hg : Ay,Fo,Fqy — F5 - Ag,Fy / hg : Ay,Fo,F5 - Ag /
-L
eng : (A7,Fy — F2),Fy = F5 b Ag eh3 : Ay, Fy,Fy — F5 b Ag
hy : Ag,F3 = F4 - Ap,F3 hy : Ag,Fy F Ag N N hy : Ag,Fy - Ag
ehy : A, F3 = Fg - Ag ehy : Ag,Fy F Ag

e Case rule Ap,

——————— ax/ind
hg : A7,Fy,F5,F] — Fo F Ag AL N hg : Ay,Fo,Fy,F5 F Ag A/
on3 : (A7, F1 — F2),F4 AF5 = Ag eh3 : Ay, Fy,Fy AF5 F Ag L
e Case rule Vv,
hg : A, F4,Fy — Fo - Ag hy : Ap,F5,F| — Fo F Ag ; ax/ind ; ax/ind
3 0 A7,Fy,Fp 2 6 h3:Ag7,F5,Fp 2 sy, b3 Ag,Fy,FyF Ag hy : A7, Fg, F5 - Ag vy
eh3 : (A7,F] — Fg),Fq VF5 F Ag eh3 : A7, Fg,Fy VF5 - Ag
e Case rule 1,
1 B EEE—
ehg i L, Ag,FL > FaF Ay, Y 7 eng: L, A5 FaFag L
e Case rule I
eh3 :py, Ag,F] — Fo Fpy, Ag - eh3 : Ag,Fo,py F Ag,py
e Caserule T,
—  ax/ina
h3 : Ap,F] — Fg = Ay h3 : Ag,Fy - Ay
T — 2 TL
eh3 : T,Ap5,F] — Fo F Ay eh3 : T,A5,Fo - Ay
4.9 Status of A;: : Invertible
e Case rule —p
— ax/ind
hy : Ay, Fg,Fo AFg b Fy . . hy : Aq,Fq,Fg,Fg F Fr .
ohy : Ay, Fp AF3 k- Ag, Fg — Fr ) ehy : Ay, Fo,F3 - Ag,Fg — Fr
e Case rule Ap
A Ea A N ax/ind ax/ind
hy : Ap,Fg AF3 5:Fg hg : Ap,Fo AF3 5, F7 = hy : Ap,Fp,F3 F Ap,Fg hy : Ay,Fy,F3 F Ag,Fy
ehy : Ay,Fy AF3 = Ag,Fg AFp ) ehy : Aq,Fy,F3 - Ag,Fg AFyp R

14



Case rule Vg

ax/ind
hy i A1,Fy AFg - Ag,Fg, Fr vn o hy: Ay, Fp,F3 F Ap, Fg, Fr \i
ehy : Aq,Fy AF3 - Ag,Fg V Fr ohy : Ap,Fg,F3 - Ag,Fg V Fr R
Case rule L g
—  ax/ind
hy : Ap,Fg AF3 F Ap N N hy : Aqp,Fg,F3 F Ap
B 1
ehy : Ay, Fy AF3 - L, Aj ehy : Aq,Fo,Fg k- L, Ap R
Case rule Tpg
T T
ohy A1, Fa AFg F T,A5 B - ohy i Ap Fp F3 b T.A5
Case rule —p,
hy : Ay,Fy — F5.F] AFg - Ag,Fy hg : Ay, F5,F] AFy F A ax/ind
3 A7.Fa 2 F5 FIAFaF A6iFa by i A7.F5.FIAFR B A6 hg i Ag Py FpFg o Fs b Ag R b3 : Aq,Fp,Fa, Fg F Ag
eh3 : (A7,F] AFp),Fqg — F5 - Ag eh3 : Ay ,F1,Fp,Fy — F5 F Ag
Case rule Af,
. ax/ind
hy i A7 F4F5 F1 AFa B As - h3 : Ay, F1,Fo,Fy,F5 F Ag
L A
eh3 : (A7,F] AFp),Fq4 AF5 F Ag eh3 : Ay ,Fq,Fg,Fq AF5 - Ag L
- o«
hltAz,Fg,FélFAg; A N hl:AQ,F3,F4”A5
—_— AL _
eh] : Ao, F3 AFyq - Ag eh) : Ag,F3,Fy F Ap
Case rule Vv,
hg : Ag,F4,Fy AFy - Ag hy:Ag,F5,F] AFy F A ax/ind ax/ind
3iATFaFI AFaE Ag b3 A7 FsFIAF2 A 3 A7 R FaFak Ag by A7 F1Fa Fs - Ag L
oh3 : (A7,Fq AFp),Fy VF5 - Ag ehg : Ay, Fy,Fy,Fy VFs5 F Ag L
Case rule Lj,
1 1
ehg - L, Ag,FQAFaF Ay L 7 eng: L, Ag.F.FaF A, L
Case rule
eh3 :py, Ag,F] AFy Fpy, Ag - eh3 : Ag,F1,Fo,pg - As,py
Case rule Tp,
—  ax/ind
h3 : Ag,F] AFy F Ay N h3 : Ap,F1,Fo F Ay
TL TL

ohg : T,Ax5,F)] AFy - Ay
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ehg : T,Ag,F1,Fy - Ay

ax/ind

—L



4.10 Status of V;: (Left Premise): Invertible

e Case rule — g

) —_  ax/ind
hy : Ay,Fg,Fg VF3 - Fy o o hy : Aq,Fy,Fg - Frp —h
ehy : Ay,Fy VF3 F Ag,Fg — Fy ehy : Ay,Fy b Ag,Fg — Fy
e Case rule AR
ax/ind ax/ind
hy : Ap,Fy VF3 - Ag,Fg hy : Aj,Fy VF3 - Ag,Fy AR 5 hy : Ay, Fo - Ag,Fg / hy : Ay, Fo - Ag,Fp /
ehy : Ay,Fy VF3 = Ag,Fg AFy ehy : Ay ,Fy - Ag,Fg AF7
e Case rule Vg
—  ax/ind
hy : Ay, Fp VF3 - Ag,Fg, Fry by : Ap,Fy - Ag,Fg, F7
VR - VR
ehy : Aj,Fy VF3 - Ag,Fg VFyp ehy : Aj,Fy - Ag,Fg VFyp
e Caserule Lg
— ax/ind
hy : Ay,Fg VF3 F Agp N N hy : Ap,Fg F Ag
R Rt S T
ehy : Aq,Fy VF3 - L, Ag eng A Fa - L Ay B
e Case rule Tpr
T —
ehy A1, Fa Vi3 F T, A5 T 7 en A FFT,a; B
e Case rule —,
hg : Ap,Fy — F5,F] VFg F Ag,Fy hg : Aw,F5,F] VFy F A A A ax/ind A A ax/ind
3 : A7, Fy 5,F1 2 6-Fq4 b3 : A7,F5,F] 2 6 S N hg : A7,F1,Fg4 — F5 = Ag,Fy b3 : A7, F1,F5 - Ag S
eh3 : (Ay,F| VFy),Fy — F5 - Ag ehy : A7, F1,Fy — F5 - Ag
e Case rule Ap,
hg : Av,Fy,F5,F] VFg F A LA A ax/ind
3 1 A7,Fy,F5,F1 2 6 AL N hg : A7,F1,Fy,F5 F Ag A
eh3 : (A7,Fy VFy),Fqy AF5 - Ag eh3 : A7, ,F1,F4 AF5 F Ag L
e Case rule Vv,
hg : Ag,F4,F1 VFo - Ag h3: Ag,F5,Fp VFy F A ax/ind ax/ind
3 : A7,Fq,F1 VFy 6 h3:A7,F5,F VFa 6y, b3 Ag,F Ry F Ag b3 A7 FiF5 - Ag
eh3 : (Ay,Fy VFy),Fqy VF5 - Ag eh3 : A7 ,F1,Fy VF5 F Ag L
_ o«
B ApF3E A5 By B Fab A5 N hy 1 Ag,F3 F Ag
L 21728 7S
ehy : Ag,F3 VFy + Ag eny : Ag,F3 - Ag
e Case rule L,
1 D
ehg - LA, Fq Vi kA, L = eng: Ll A5 FFag L
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e Case rule [

eh3 :py,Ag,F] VFy Fpy, Ag

e Case rule T,

hg : Ag,Fp VFg - Ay

TL
ohg : T,Ax5,F) VFy - Ay

4.11 Status of vV, (Right Premise)

e Case rule —p

hy : Ay ,Fg,Fg VF3 F Fy

—R
ehy : Ay,Fy VF3 - Ag,Fg — Frp
e Case rule Ap
hy : Aq,Fp VF3 = Ag,Fg hy : Aj,Fy VF3 + Ag,Fp
/\R —
ohy : Aq,Fy VF3 F Ag,Fg AFy
e Case rule Vg
hy : Aq,Fo VF3 - Ag,Fg, F
4 1,F2 3 5,56, 57 VR =
ehy : Aq,Fy VF3 F Ag,Fg V Fy
e Caserule lp
hy : Ap,Fy VF3 - Ag
1R
ehy : Ay,Fp VF3 F L, Ag
e Case rule Tgr
TR
ehy : Ay,Fp VF3 F T,Ag -
e Case rule —,
h3 : Ay,Fy — F5,F] VFy - Ag,F4 h3 : Ay, F5,F] VFy F Ag N N
oh3 : (A7,F1 VFg),Fy — F5 F Ag
e Case rule A,
hg P A7.F4 F5.F1 VE2 EAg
L

oh3 : (A7, F VF3),Fy AF5 - Ag
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eh3 : Ag,F1,pq4 F As,pg

———————————— ax/ind
by Ag, Py - Ay

o - T T
ong - T,Ag.FL F A, L

: Invertible

ax/ind

hy : Aq,F3,Fg F Fp
—R

ohy : Aq,F3 - A5, Fg — Fr

hy : A1, F3 F Ag, Fg

ax/ind ax/ind

hy : Aq,F3 F Ag, Fy

ohy : Ay,F3 - A5, Fg AFyp

———— ax/ind
hy : Ay,F3 - Ag,Fg, Fr

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

————————— ax/ind
hy : Aq,F3 F Ag

T A .- T Al TR
ehy : Ay ,F3 - L, A5

- Tr
ohy i Ap,F3  T,Ag

h3 : Ay, Fg,Fy — F5 - Ag,Fy

ax/ind
h3 : Aq,Fo,F5  Ag

eh3 : A7 ,Fo,Fy — F5 - Ag

—— ax/ind
h3 : Ay, Fo,Fyq,F5 - Ag

AL
eh3 : Ay ,Fo,Fy AF5 - Ag

ax/ind

—L



e Case rule Vv,

. L. ax/ind ax/ind
hg : A7,Fq,F1 VFa = Ag h3g: A7,F5,F1 VFy - Ag v N hg : Ay, Fg,Fy F Ag hg : A7, Fg,F5 F Ag vy
eh3 : (A7,Fy VFy),Fq VF5 - Ag eh3 : A7, Fg,Fy VFg5 - Ag
-

b2, F3 P A5 by P& Fg b As . By : Ag,Fy F Ajg

L s —

eh; : Ag,F3 VFy F Ap ohy : Ag,Fy - Ajp
e Case rule L,

1 —

ehg i L, Ag, FiVFa kA, L 7 eng: L1, Ag.FaFa, L

e Case rule 1
I —

eh : pa, Bg,F1 V Fo F pa, Ap ohs : Ag,Fo,pa - Bpopa
e Case rule T,

— ax/ind

hg : Ag,F; VFy - Ay T N h3g : Ag,Fp F Ay
L _— T
ehg : T,Ap,F1 VFy - Ay ey i T, A Fa kA, T
4.12 Status of 1L;: : Invertible
e Case rule — g
ho : L,Aq,Fqy FF
2 1-74 5 —R — trivial
ehy : L, Ay F Ag,Fy — Fg
e Case rule Agr
ho: L, A1 F Ag,F4 ho: L, A7 F Ag,F
20— 3.74 72 1 375 - trivial

ehy : L, Ay - Ag,F4 AFg

e Case rule Vg

hg : L, Ay F Ag,Fy,Fg

— trivial
ehy : L, Ay - Ag,Fq VFg
e Caserule Lg
ho : L, A1 F A
277178 1R — trivial
ehy : L, Ay F L, Ag ’
e Caserule Ty
S s
ey LA FT,Ag T = rivial
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e Case rule —,
by : L, Ap,Fy — F3 - Ay,Fy hy : L,Ap,F3 b Ay N —  trivial
ohy : (L, A5),Fo — F3 = Ay
e Case rule Ap,
: A s A
hy : L, A5,Fp,F3 - 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
ohy : (L, Ap),Fy VF3 - 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
NG F Fs
hg 1,F4,p2 - F5 —n - trivial
oh3 : Ap,pa k- (Ag,p2),Fg — Fg
e Case rule Ap
hg : Ay,pp - Ag,Fy,pp b3 i Ap,pp - 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
eh3 : Aj,py - (Ag,p2),Fq VF5
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,p1,Fqg = F5 F Ag,Fq,p1 b3 : Ag,F5,p1 - Ag,py

=7 — trivial
eh3 : (Ag,p1),Fg — F5 - Ag,py
e Case rule Ap,
hg : Ag,Fy,F F Ag,
3 67475 P1 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, ASvPl = P3‘A4=P1 — trivial
ohy :p3, AZ = 3, A4 — trivial
e Case rule T,
hg : Ay, F Ao,
3 4 PL 2)P1 TL — trivial
eh3 : T,Ay,p; F Ag,py
4.14 Status of T;: : Invertible
e Case rule —p
i
ho : T,Aqp,Fy - Fy . . hy A PR ax/l:R
ehy : T, Ay - Ag,Fy — Fg ohy : Ay F Ag,Fy — Fy )
e Case rule Ap
- ax/ind ——————————— ax/ind
ho : T,A1 F Ag,Fq4 ho: T,A; F Ag,Fg AR N hg : Ay - Ag,Fy / hg : Ay = A3, Fp /
eho : T, Ay F Ag,Fy AF5 . eho : Ay F Ag,Fy AFp
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Case rule Vg

ho i T,Ap F Ag,Fy,Fp

ehy : T,A7] F Ag,Fq VFg VR
Case rule L g
hy i T,Aq - Ag
ohy : T,Aq F L, Ay
Case rule Tpg
ey T,A; F T, Ag TR
Case rule —,
h T, A5 Fp o F3 b Ay Fp by T, As5 F3r Ay
ehy : (T,A5),Fp — F3 - Ay L
Case rule A,
BT A5 F2F3 A
ohy : (T,Ap),Fy AF3 - Ay L
Case rule Vv,
hy : T,A5,Fp F Ay hy:T,Ap,F3 F Ay v
ehy : (T,Ap),Fp VF3 - Ay L
Case rule 1Lp,
L

ony : L, T,A3F Ay

Case rule I

ehy :po, T,Ay Fpy,Ag

Case rule Ty,

hy: Aok Ag
ehy : T,Aq F Ag

21

——— ax/ind
hy : Ay - Ag,Fy,Fg N
ehoy : Ay F Ag,Fy VFp R
—— ax/ind
hg : Ay - Ag
T A - [ Al TR
eho : Ay F L, A3
- 0T
ehy AL FT,83 T
ax/ind
hy : Ag,Fy — F3 - Ay, Fo h

1 A5, Fg - Ay

ehy : Ag,Fg — F3 - Ay

—————— ax/ind
hy : A5, Fp,F3 - Ay

— 'L
ehy : Ag,Fo AF3 F Ay

ax/ind

by : A, Fg F Ay by : Ag,Fg - Ay

ax/ind

ohy : Ag,Fg VF3 - Ay

ohy : L, A3k Ay

ehy : Ay,po F A3z, py

_
hy : Ag F A3

ehy : Ao - Ag

VL

ax/ind

—L



5 Height preserving admissibility of contraction on the

e Case(s) rule —p

h3 : Ay, Fo,Fg,Fy5 - Fg

—R
®h3 : Aq,Fp,Fo F Ay, F5 — Fg
o Case(s) rule Ap
hs:Al,FQ,FQ}*A4,F5 h3:A1,F2,F2FA4,F6 N
eh3 : Aq,Fo,Fo F Ay, F5 AFg R
e Case(s) rule Vg
hg : Ay, Fp,Fp - Ay, F5,Fg
eh3 : Aq,Fp,Fy F Ay, F5 V Fg
e Case(s) rule Lp
h3 : Ap,Fo,Fy F Ay N
ohg i Aj.Fg Fa - L, A, T
e Case(s) rule Tg
TR
eh3 : Ay ,Fg,Fp = T,Ay .
e Case(s) rule —,
hg : Ay,F3 — F4,F3 — F4 b Ag,F3 ho : Aq,Fy,F3 — F4 F Ag N
eho : Ay ,F3 — Fq,F3 — F4 - Agp
hg : Ag,Fy,F1,F3 — F4 - Ag,F3 ho : Ag,F1,F1,Fg F Ag N
ehy : (Ag,F3 — Fy),F1,F1 F Ap
e Case(s) rule Ap,
hy : Ay,F3,F4,F3 AFy - Ag
A
ehoy : Ay, F3 AFy,F3 AF4 F Ag L
hy 1 Ag,Fy,F1,F3,Fg F Ag AL

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

e Case(s) rule vy,

hg : Ay,F3,F3 VFy F A5 hg : Ay, Fy,F3 VFy - Ag

VL
eho : Ay,F3 VFy,F3 VFy F Ag

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

VL
eny : (Ag,F3 VFq),F1,F] F Ag
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_—

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

hg : Ay, Fg,F5 F Fg .
R

eh3 : Ay, Fp - Ay, F5 — Fg

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

hg : Ay, Fp F Ay, F5 hg : Ay, Fp F Ay, Fg

oh3 : Aq,Fp k- Ay, F5 AFg

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

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

VR
eh3 : Aj,Fy - Ay, F5 VFg §

—_—ax
By i A1 FpFa b Ag
hg : Ay, Fg - Ay

At S S SIS
ehg : Ay, Fo b L, Ay

—F TR
eh3 : Ay, Fo - T,Ay

left

IH

AR

hg : Aq,F3 — Fy,F3 — Fy - Ag,F3

ho Aq,Fy,Fy As

H
hg : Ay, F3 — Fy - Ag,F3

hy : Ap,Fy b A

ehy : Aj,F3 — Fy F Ag

hy : Ag,F1,F1,F3 — Fq = Ag,F3

ho : Ag,F1,F1,Fq F Ag

hy : Ag,F1,F3 — F4 = Ap, Fg

ho : Ag,F1,Fy F Ag

ehy : Ag,Fy,F3 — F4 - Agp

inv-th/ax
hg : Aqp,F3,F3,Fq,Fq b Ap

IH
hg : Ay, F3,F3,F4 - Ap
— IH
h2:A1,F3,F4 FA5
= 12" 2 Ar
ohy : Ap,F3 AFy F Ag

ax
hy : Ag,F1,F1,F3,Fq F Ap

H
ho : Ag,F1,F3,F4 - Ap

AL
ehy : Ag,F1,Fg3 AFq F Aj

————————— inv-th/ax ——m——————
hg : Aq,F3,F3 - Ag hy i Aq,F4,Fy F Ap
IH —_—

hg : Aq,F3 F Ap hg : A7,F4 F Ap

ehy : Ay ,F3 VFy - Ap

inv-th/ax

IH

7

hy : Ag,F1,F1,F3 - Ap hg : Ag,F1,F1,Fy - Ap

hy : Ag,Fp,F3 - Ap hg : Ag,F1,Fy - Ag

ohy : Ag,F1,F3 VFy F Ag

ax

IH

inv-th/ax

IH

ax

IH
—L



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

hy : Ag,Fy - Fg

—R
ehy : Az - Aq7,Fq4 — F5,F4 — Fg
hy : Ag,Fy + Fy
ehp : Ag - (Ag,F4 — Fg5),F1,F
e Case(s) rule AR
ho : Az - Aj,Fq,Fqg AF5 ho : Az Ap,F5,F4 AF5
R —

ohy : Ag - Ay ,Fq AF5,F4 AFg

hg : Az - Ag,Fy,F1,Fq hg : Ag F Ag,Fy,Fp,F5

R
ehp : Ag b (Ag,Fq AFp),F1,F
e Case(s) rule Vg
hy : Ag b+ Aj,Fy,F5,F4 VF5
ohy : Ag - Ay,Fy VF5,Fg VFs5
ho : AS = AG,FI,FI,F4,F5
VR

ohy : Ag (As,F4 \/Fs),Fl,Fl
e Case(s) rule Ly

hg i Az b L, Ay

eng : AgFAp, L, L T
hy : Ag b Ay, Fp,Fp
ohy i Ag b (L, Ay),Fq,Fy
e Case(s) rule Tg
- O O O O O O O0O0T
eng Az F A, T, T I
eho : Az + (T,Ay4),F1,Fp
e Case(s) rule —p,
h3:A4,F5*}F6FA1,F2,F2,F5 h3:A4,F6FA1,F2,F2
5
eh3 : Ay,F5 — Fg - Ap,Fy,Fo L
o Case(s) rule Ag
h3:A4,F5,F6FA1,F2,F2 /\L

eh3 : Ay,F5 ANFg F Aq,Fg,Fy
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—_— ax
ho : Ag,Fy F Fp

— —r

ohy : Az - Aq,Fy — Fg

hg : Az, Fy F Fg

—R
ohy : Ag - Ag,Fq,F4 — Fp
——————————— inv-th/ax ————————————— inv-th/ax
hg : Az - Ay, Fy,Fy hg : Ag - Ay, Fg,F5
T —— Y - —————————— IH
hg : Ag k- Aq,Fy ho : Ag F Aq,F5
R

ehy : Ag k- Aj,Fy AFp

ho : A3 - Ag,F1,F1,Fg

hg : Az - Ag,F1,Fp,Fy

hg : Az - Ag,F1,Fy hy : Ag - Ag,F1,Fp

ohy : Ag F Ag,Fy,Fqy AFp

inv-th/ax
ho : Ag + Aq,Fy,Fy,F5,F5

H
ho : Ag - Ay, Fy,Fy,Fp
——————— ™
hg : Ag - Ay, Fy,F5

— = = ° Vg
ohy : Ag k- A, Fy VFg

ax
hg : A3 - Ag,F1,F1,Fyq,F5

IH
ho : Ag k- Ag,F1,Fy,F5

VR
ehy : Az + Ag,F1,Fq VF5 §

———————— inv-th/ax
hg : Az F Ay
— 1R
ohy i Ag k- L, A

—_—— ax
ho :A3 - Ay,Fp,Fy

IH
ho i Ag - Ay, Fp
A S
ohg : Az - L, Ay, Fy
J . o
ong Az FT,A; I
R

ohy i Ag - T,Ay,Fp

hg : Ay,F5 — Fg k= Aq,Fy,Fg,F5 hg : Ay,Fg = Aq,Fg,Fy

hg : Ay, F5 = Fg = Ay, Fy,Fg h3 : Ay, Fg - Ap,Fa

oh3 : Ay, F5 — Fg F Aq,Fo

ax
h3 : Ay, F5,Fg = Ay, Fo,Fy

IH
hg : A4,F5,F6 = Aq,Fo

AL
eh3 : A4,F5 A Fg = AI,FQ



e Case(s) rule vV,

ax

ax
h3 : Ay, F5 - A, Fo, Fy h3 : Ay, Fg - A, Fo, Fo
by :AgqF5 - A1,Fa,Fa by Agq.Fe E A1 F2,Fr o A’ FA’ H < — 2
h3 : F JF h3 : Ay, F, JF
eh3 : Ay, F5 V Fg b Aq,Fo, Fo L 3 475 172 3 4-76 172 v
ehg : Ay, F5 V Fg b Ap,Fg

e Case(s) rule 1

L Y
ehg - L, AgF Aq FaFa X T eng:l,AgF A, L

e Case(s) rule I

ehy : Ag,py - Aq,py,py g ehy : Ag,py = Aq,py
ohy : Ag,py b (A5,pg),F1,F1 - ehy : Ag,py F Ag,Fp,py
e Case(s) rule T,
7A A ax
hg : = Fo,F
hg : Ay k- Aq,Fy,Foy - N 3 : F1Av 2, F2 -
ohg T, AL F ApFyFp ¢ B ALR L

ohg : T,Ay - Aq,Fp
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7 Identity-Expansion
—:FoFFy H —:F1FFy I
—:F()'—F(),Fl —:Fll_Fo,Fl
- Fo\/F1 "F(),Fl
71F0\/F1 FFO\/Fl

Vi,

———= IH ——— IH
—:Fol_F() —ZF1|—F1
75F0,F1FF0 72F0,F1FF1
AR
—SF(),Fl'—Fo/\Fl A
CFoAF FFoAF, T
——— IH
7ZF0FF0 IH
—5F0,F0—>F1|‘F0 —:F1FF
—ZFo,FQ%Fll_F(),Fl —ZF07F1|_F1
—:Fo,Fgp—>F FF L
-ro,To 1 1 —g

—:Fg—>F1 FFy—F
—TFT 'R

R
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8 Cut-Elimination

8.1 Status of —p: 0K

e Case rule —pg

hy : A7,Fg I Fig hiy : A7,Fs,Fi2 - Fi3
—R —R
ohy : A7 F ((A14,F12 — Fi13),Fg — F10),Fs ohy; : A7,Fg - (A14,F12 = F13),F9 — F1o c
ut
—: A7 (A14,F12 — F13),F9 — F1o
—
I W
— 1 A7,Fg FFio ax/
—R
— A7 F A14,F12 = F13,F9 — Fio
ho : A7,F11 F F12 —r hg : A7,Fg,F11 F Fi2 .
ohy : A7 - (Ayo,F11 — Fi12),Fg ohy : A7,Fg = Ayg,F11 — Fi2
Cut
— A7 F Ayp,F11 — Fi2
—
—————— ax/W
—:A7,F11 FFi12
—R
—: A7+ Ayo,F11 — Fi2
hi : Ag,F7 HFg hg : Ag,F11,F7 — Fg - Fio
—R —R
eh; : Ag - (A10,F11 — F12),F7 — Fg ohg : Ag,F7 — Fg = Ayg,F11 — Fio
Cut
—:Ag F A1o,F11 — F12
—
——— ax/W
hy : Ag,F11,F7 - Fg
—R ax/W
oh; : Ag,F11 - Fi2,F7 — Fg hg : Ag,F11,F7 — Fg - F12
hCut
— :Ag,F11 FF12
—R
— 1A F Ayo,F11 — Fi2
e Case rule Ap
hy : A7,Fg - Fig o hiy @ A7,Fg = A14,F12,F9g = F10 hi1 : A7,Fg = Aqyq,F13,F9g = Fio
ohy : A7 - ((A14,F12 AF13),F9 — F10),Fs oh; : A7, Fg - (A14,F12 AF13),F9 — F1o c
ut
— A7 (A14,F12 AF13),F9 = F1o
—
Y - T aX/W
— : A7,Fg FFig
—R
—: A7+ Ay4,Fg — F10,F12 AF13
hy : Ag,F7 - Fg _,, Bo:Ae,Fr = Fsk Ao, Fin ho : Ag,Fr = Fs - Ao, Fio
R R
oh; : Ag (A10,F11 /\F12)7F7 — Fg ohg : Ag,F7 — Fg - Ay9,F11 AFia
Cut
—:Ag F A1, F11 AF12
—
—_—— ax/W —_— ax/W
h; : Ag,F7 HFg =/ hi : Ag,F7 H Fg *
—R ax/W —R ax/W
oh; : Ag - Ayg,F11,F7 — Fg hg : Ag,F7 — Fg = Ajo,F11 oh; : Ag = Ayg,F12,F7 — Fg hg : Ag,F7 — Fg = Ajyg,F12
hCut hCut
—: Ag Ao, F11 —: Ag - A1g,Fi12
R
—:Ag F Ay9,F11 AFia
e Case rule Vg
hy : A7,Fg - Fio —n hi1 : A7,Fs = A14,F12,F13,F9 — Fig
ohy : A7 - ((A14,F12 VF13),F9 — Fi10),Fs ohi; : A7, Fg - (A14,F12 VF13),F9 — Fio c
ut
—: A7 F (A14,F12 VF13),Fg — Fio
—
Y - T ax/w
—: A7,Fg FFio

—R
— A7 Aq4,F9 — Fi0,F12 VF13
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hy : Ag,F7 - Fs ho : Ag,F7 — Fs - A1o,F11,F12

—R R
oh; : Ag (A10,F11 \/F12)7F7 — Fg ehg : Ag,F7 — Fgs - Aj0,F11 VFi2
Cut
—:Ag F Ayg,F11 VFi2
—
——— ax/W
h; : Ag,F7 F Fg =/
—R ax/Ww
oh; : Ag - Ayg,F11,F12,F7 — Fs hg : Ag,F7 — Fg - A1, F11,F12
hCut
—: Ag - A1, F11,F12
R
—:Ag F Aig,F11 VF12
e Caserule Lg
h : A7,Fg - Fig . hi1 : A7,Fg = Ay, Fg — Fig
ehy : A7 F ((L,A12),Fg — F10),Fs ohiy : A7, Fs - (L, A12),Fg — Fig c
ut
— A7k (L,A12),F9 — Fio
—
- W
A Fo g
—R
—: A7 F L, A12,Fg — Fqpo
hy : Ag,F7 - Fg N hg : Ag,F7 = Fs F Aqp
R
ehy : Ag - (L, A1g),F7 — Fg ehg : Ag,Fr — Fg F L, A 0
Cut
— Aﬁ = L,Alo v
—
W W
ohy AgF LA Fr s Y h i AgFr 5 Fs LA,
—:Ag L, Ao
e Case rule Tpr
hs : As,Fo - Fio
—R
ohs : A ((T, Alg),Fg — Flg),Fg ehi; : A7, Fg (T,Alg),Fg — F10 c
ut
—: A7 F(T,A12),Fg = Fio
—
.
—: A7 T,A12,Fg = Fipo R
hi : Ag,Fr F Fg
’ —R TR
oh; : Ag (T,A10)7F7—>F8 ehg : Ag,F; = Fg = T,Aqg
Cut
- Ae (e T, AIO v
—
e T
A T,A
e Case rule —,
hy : (A14,F12 — F13),Fg - F1o . bu: A14,F7,F12 — F13 - Ag,F12,F9 — F19  hi1 : A1g,F7,F13 - Ag,Fg — Fig
R
ohy : Ayg,F12 — Fi13 F (Ag,Fg — F19),F7 ohy; : (A14,F12 — F13),F7 - Ag,Fo — F1o
Cut
— :A14,F12 = F13 = Ag,Fg — Fio
—
ax/W
— :A14,Fg,F12 — F13 F Fio n
— :Aq4,F12 = F13 = Ag,Fg — Fio
hy : A11,Fg = Fg . hio : A11,F12 = Fi3 = A7, F12,Fs = Fg  hio : A11,F13 = A7, Fs — Fo
ohy : Ay - (A7,Fg — Fg),F12 — Fi3 ehjo : A11,F12 = Fiz3 - A7,Fs — Fg
Cut
AL AnFs > Fy
—
- W
—:A11,Fg F Fo ax/

— Ay Ag,Fg — Fg
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hy : (A12,F9 — F19),F6 - Fr hs : A12,F¢ — F7,F9 — F10 = A11,F9  hg : Ay2,F10,F6 = F7 = Aqy N
R
eh; : A15,Fg — Fi9 - A11,Fg — Fr ehg : (A12,F9 — F19),F¢ = F7 F Aqy
Cut
—:A12,Fg > Fio b Aqx
—
Y inv_th/ax
hy : A12,F10,Fe - Fr
ax/w ax/w —R S
oh; : Ay, Fg — Fio - Aq1,Fg,Fg — F7 hg : A12,F¢ — F7,F9 — F10 = Aq1,Fg oh; : Ay2,Fi9 - Ay1,Fg — Fr hg : A12,F10,F6
Cut
—:Ajy2,Fg — Fio - A1, Fo —:A12,Fio - Agg .
—:Aj12,F9g = F1o - Aqg
hy : A7,Fg + Fg hg : A7,Fg = Fg - A19,Fs hg : A7,Fg F Ajg
—R —L
oh; : Ay F Ayp,Fg — Fg ohg : A7, Fg — Fg - Ajg
Cut
— A7k Ao v
-
ax/W ax/W ax/W ax/W
oh; : A7 = Aqg,Fg,Fs — Fg hg : A7,Fg — Fg = Ay, Fs — :A7,Fs = Ay, Fg —:A7,Fg,Fg = Aqg
C Cut
— A7 F Aro, Fs — A7 Fs F Aro st
sCut

— A7 F Aqo

e Case rule Ap,

hiy @ Ayg,F7,F12,F13 = Ag,Fg — Fig

hy : (A14,F12 AF13),Fg F Fio
ohy; : (A14,F12 AF13),F7 F Ag,Fg — Fio

ohy : Ayy,Fi2 AF13 - (Ag,Fg — Fip),F7
— :A14,F12 AF13 - Ag,Fg — Fig
—

L

Cut

ax/W
—R

— : Aq4,F9,F12 AF13 F Fio
— 1 A14,F12 AF13 = Ag,Fg — Fig

hio : A11,F12,F13 - A7, Fs — Fo

ho : Aq1,Fg H Fog
—R AL
ohy : Ay - (A7, Fg — Fg),F1a AFi3 ohio : A11,F12 AF13 - A7, Fg — Fog
Cut
—:A11 F A7, Fg — Fg
-
—— ax/W
—:A11,Fg FFg x/
—R
— 1A A7, Fs — Fo
hy : (A12,F9 AF10),Fs F Fr hg : A12,F9,F10,F6 — F7 - A N
L
oh; : A5, Fg AF1o - Ayq,Fg — Fr ohg : (A12,F9 AF10),F6 = F7 - A
Cut
— A]Q,Fg AFi0 F Aqq
—
inv-th/ax
hy : Ay2,F10,Fe, Fg - F7 —n T
ax
ohy : Aya,Fi9,Fg - Aq1,Fg — Fr hg : A12,F10,F9,Fg — Fr = Ay hCut
u

—:Aq2,F10,Fg - Aqy

AL
—:Aq2,Fg AF10 - Ay

e Case rule Vp,

hy : (A14,F12 VF13),Fg F Fio hip : A1g,F7,F12 - Ag,Fg — F10 hi1 : A1q,F7,F13 - Ag,Fg — Fio

—R
ohs : Ayy,Fi2 VFi3 - (Ag,Fg — Fig),Fr ohy; : (A14,F12 VFi3),F7 F Ag,Fg — Fio
Cut
— :A14,F12 VF13 - Ag,Fg — Fio
—
ax/W
— : Ay4,F9,F15 VF13 - Fio .
— :A14,F12 VF13 = Ag,Fg — Fig
hy : A11,Fs - Fg n hio : Ay1,F12 = A7,Fgs — Fg  hig : A11,F13 - A7,Fg — Fg v
L
ohy : Ay - (A7, Fg — Fg),F1a V Fi3 ohio : A11,F12 VFi3 F A7, Fg — Fg
Cut
—:A11 F A7, Fg — Fg
—
ax/W

—:Aq1,Fg F Fg
—: A1 F A7, Fg — Fg

—R
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hy : (A12,F9 VF10),Fe - Fr . bs :Ay2,Fg,F6 = F7 F Ay hg @ Aya,Fi0,F6 — Fr - App

R L

oh; : Aq12,Fg VFi0 - A11,F6 — F7 ohg : (Alg,Fg VFlg),Fg —F7 F Ay

Cut
—:Aq2,Fg VFio - Ay
—

Y inv_th/ax — inv_th/ax

hy : A12,Fg,Fg - F7 - hy : A12,F10,Fe - Fr n .
ax, ax
oh; : Ay, Fg - Aq1,Fg — Fr hs : A12,Fg,Fg — F7 = Aqg hCut oh; : Ay2,Fi9 - Aq1,Fg — Fr hs : A12,F10,Fg = F7 = Aqg hCut
U 10k
— 1 A12,Fg = Aqy —:A12,Fio - A1 v
L

—:Ajy2,Fg VFio - Ay

e Case rule 1y,

hy : Ay1,Fg F Fg

—R 1
ehy : Aqq - (A7, Fs — Fg), L ehio : A11, L - A7, Fg — Fo
cut
AL F AqFs > Fy v
—
[ S
AL b,
AL F Aq,Fs — Fo
hy : (l,A12)7F9 F Fio
1z

—R
ohy : |, Az - (Ag,Fg — Fip0),F7 ohy; : (L, A12),F7 - Ag,Fg — Fio
—: 1, A9+ Ag,Fg — Fio
—

—:1,A12 F Ag,Fg — Fio

Cut

hy : (L, Aqp),Fe - F7

—R L
eh; : L, Ajp - Ag,Fg — Fr ehs : (L, A1), Fg — Fr - Ag
T L A A Cut
—
N J_
— L, AgF Ay E
e Case rule [
hy : A F7 - F,
2 10,87 8 —R

ohy : Ajg - ((A12,p41),F7 = Fg),py, ohg : Ayg,pyy F (A12,p4,),F7 — Fg
—:Aj0 F (A12,py4),F7 = Fg
—

Cut

—_—— ax/W
— : Ajo,F7 FFg

—: A0 A12,py,,F7 — Fg

—R

ho : (A13,py),Fs F Fo .
R
oh> : Az, py; F ((A12,py4),Fs — Fo),Fr ehio : (A13,pyy),F7 F (A12,p41),Fs = Fo
—:Ai3,py; F (A12,p1,),Fs — Fo
—

Cut

— 1 A13,py; F A12,py,Fs = Fg

hy : (A11,pg),F6 F Fr
—R
oh; : Ajy,pg F (A10,pg),Fs — Fr ohg : (A11,p4),F6 = F7 - A1o,pg
—:A11,p9 F Ao, Py
—

— 1 Ay1,pg F Ato, Py

e Case rule T,

ho : Aq1,Fg F Fg Sr hip : A1 F Az, Fg — Fg
ehs : A (A7,Fg — Fg),T ohio: Aqg, T+ A7,Fs — Fg
—: A1 A7, Fg — Fg
-
—: Ay A7, Fg — Fg

L

Cut

ax/W
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hy : (T,A12),Fo F Fio hip @ Ay, F7 - Ag,Fg — F1g
L

—R
ohy : T,A2 - (Ag,Fg — Fip),F7 ohy; : (T,Aq2),F7 = Ag,Fg — Fio Cut
u
—:T,A12 F Ag,Fg — Fig
—

— T,Alg,Fg FFio ax/W
T T.ALE A Fy g N
hy (T,AlO)»Fs F Fr Sn hg : Ayo,Fg = F7 F Ag ;
eh; : T,Ai9 F Ag,Fg — Fr ~ ehg: (T,A10),F6 = F7 - Ag
T T Ao Ay Cut
—
oh T Ao F AgiFo o Fr VN T A0 Fe o Fr Ay /Y
T, Ak Ay hout

8.2 Status of Ap: 0K

e Case rule —p

hi1 : A7,Fs,Fi2 = Fig

hy : A7 = (A14,F12 — F13),Fs,F9  ha : A7 = (A14,F12 — F13),Fs,F10 .
ohy : A7 F ((A14,F12 — F13),F9 AF10),Fg ohi; : A7,Fg - (A14,F12 — F13),F9 AF1o cut
—: A7 (A14,F12 — F13),F9 AF1o
—
ax/W hi1 : A7,F12,Fg F |

hi1 @ A7,Fi12,Fs - Fi3 .
ax
ho : A7 = Ay4,Fs,Fg,F12 — Fi3 ohiy : A7, Fg = Aq14,Fg,F12 — Fi3 hy : A7 = A14,F10,Fs,F12 — Fi3 ohi : A7,Fg = Ay, Fio,!
hCut
— A7 Aq4,F9,F12 — F13 —: A7 A14,F10,F12 — F13 A
R
— A7 Aq4,F12 = F13,F9 AF10

hg : Ag,F11,F7 AFsg - Fi2

hi : Ag - (A1o,F11 — Fi12),F7  h1 : Ag = (A10,F11 — F12),Fs 5
R R
oh; : Ag (Alg,Fll — Flg),F7 N Fg ohg : Ag,F7 ANFg - A10,F11 — Fi1o
Cut
— 1 Ag F Aqo,F11 — F12
—
inv-th/ax
—: Ag,F11,F7,Fg - F12
ax/W —R
—:Ag,F7 = Aq1o,Fs,F11 — Fi2 —: Ag,F7,Fg = Aqo,F11 — Fi2
ax/W sCut
—:Ag,F7 = A1o,F11 — F12

— 1 Ag - A1, F7,F11 — F12 Cut
sCu

—:Ag F A1g,F11 — F12

e Case rule AR

hy : A7 - (A14,F12 AF13),Fs,F9  ha : A7 = (A14,F12 AF13),Fs,Fio A hiy @ A7,Fg = A1y, F12,Fg A
R

ohy : A7 = ((A14,F12 AF13),F9 AF10),Fs ohy; ¢ A7, Fg = (
—: A7 F (A14,F12 AF13),F9 AF10

—
inv-th/ax inv-th/ax inv-
hy : A7 = Aq4,F12,Fs, Fg hy 1 A7 = Ay4,F10,F12,Fs A o hy 1 A7 = Ay4,F13,Fg,Fo
R ax
ohy : A7 - Ayy4,Fi2,Fg,Fg AFig hiy : A7,Fg F Ay4,F12,F9 AF1g hCut ohy : A7 - Ay
» e Bl S

—: A7 Ai14,F12,F9g AF10

— A7 F Aq14,F12 AF13,F9 AF1o

hy : A7 - Aqo,Fs,F11 hz : A7 - Ajo,Fs, F12 hg : A7,Fg = A10,F11 hg : A7,Fg = Ajp,F12

R
ohy : A7 - (Aiqo,F11 AF12),Fs ehg : A7,Fg = Aqg,F11 AF12
Cut
— A7 F Ajo,F11 AF12
—
ax/W ax/W
o hg : A7,Fg = Aqo,F11 e hg : A7,Fg = Ay, Fi2
ax, ax,
ho : A7 - Aqo,F11,Fs ohy : A7, Fg - Aqg,F11 Cut hy : A7 - Ajp,Fi2,Fs ohg : A7, Fg - Aqg,Fi2 hCut
u u
— A7 F Aqo,F11 —: A7 Ajo,Fi2

— A7 F Aqo,F11 AF12
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hy : Ag F (A10,F11 AF12),F7 hy: Ag F (A10,F11 AF12),Fs A hg : Ag,F7 AFg F Aq10,F11 hg : Ag,F7 AFg F Aqp,F12
R

R
oh; : Ag = (A1o,F11 AF12),F7 AFg ehg : Ag,F7 AFg = Aqo,F11 AF12
Cut
—:Ag F A19,F11 AFia
—
inv-th/ax inv-th/ax
. —: Ag,F7,Fs = Ao, F11 —: Ag,F7,Fs = Aqg, F12
ax
—:Ag,Fr = Ao, Fs,F11 AFi2 —:Ag,F7,Fs = Aq1o,F11 AF12
ax/W sCut
—:Ag F Aqo,F7,F11 AF12 — :Ag,F7 = A10,F11 AF12 cut
sCu
—:Ag F A1o,F11 AF12
e Case rule Vg
hy : A7 - (A14,F12 VF13),Fg,Fg  hy : A7 F (Ayy,F12 VF13),Fg,Fio A hip : A7,Fg = A14,F12,F13,F9 AF1o
R
ohy : A7 F ((A14,F12 V F13),F9 AF10),Fs ohy; : A7,Fg = (A14,F12 V F13),F9 AF10 c
ut
— 1 A7 F (A14,F12 VF13),F9 AF10
—
inv-th/ax inv-th/ax
ho : A7 = Aq4,F12,F13,Fg, Fo hy : A7 = A14,F10,F12,F13,Fs T
R ax
ohy : A7 = Ayy,F12,F13,Fs,F9 AF1g hiy @ A7,Fg = Ay4,F12,F13,F9 AF1o
hCut
— A7 - Ay4,F12,F13,F9 AF1g
R
— A7 F Ayy,F9 AF10,F12 VF13
hy : Ag F (A10,F11 VF12),F7  hy : Ag - (A19,F11 VF12),Fg hg : Ag,F7 AFg - Aqg,F11,F12
AR VR
oh; : Ag = (A1o,F11 VFi12),F7 AFs ehg : Ag,F7 AFg = Aqo,F11 VFi2
Cut
—:Ag F Ay9,F11 VFia
-
inv-th/ax inv-th/ax
hy : Ag = Aqg,F11,F12,F7 hi : Ag = Aqg,F11,F12,Fg A .
R ax
oh; : Ag - Ayg,F11,F12,F7 AFg hg : Ag,F7 AFs = Ao, F11,F12
hCut
—:Ag F Aqo,F11,F12 v
R
—:Ag F A10,F11 VFi2
e Caserule Lg
hy : Az = (L, A12),Fg,Fg  hp : A7 - (L, Aq2),Fs,Fio A hiy : A7,Fs F Ay, Fg AF1o
R
ohy : A7 - ((L,A12),F9 AF10),Fs ohy; @ A7,Fg = (L, A12),Fg AF1o cut
u
— A7 (J_,Alz),Fg AFi0
—
ax/W ax/W
ohy : A7 - L, Ay,Fs,Fg AF1g hip @ A7,Fg = L, A13,F9 AF1o bCut
A
—: A7 F L, A15,F9g AF10
hy : Ag - (L, A10),F7 h1:Agk (L,A10),Fs A hg : Ag,F7 AFg F Ajg N
R
ohy : Ag F (L, A1g),Fr AFs oho : Ag,Fr AFs - L, Ap &
Cut
—:Ag kL, Aqp
—
ax/W ax/W
oh; : Ag - L,A19,F7 AFg hg : Ag,F7 AFg = L, Aqg
hCut
- AG (e J_,Al()
e Caserule Ty
hy : A7 = (T,A12),Fs,Fo ha: A7 - (T,A12),Fs,Fio
R
ohy : A7+ ((T,A12),F9 AF10),Fs ohy; ¢ A7,Fg = (T,A12),F9g AF1o c
ut
—: A7 (T,A12)7F9 A Fio
—
T
—: A7 T,A15,F9g AF1o R
hy : Ag F (T,Alo),F7 hy : Ag F (T,Alo),Fg A T
R
oh; : Ag F (T,A10)7F7/\F8 ohg : Ag,F7 AFg F T, Aqg R
Cut
- Ag = T,Al(] v
—
e T
- AG = T,Alo R
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e Case rule —,

hy : A14,F12 — F13 = Ag,F7,F9  ha : Ayg,F12 — F13 = Ag,F7,F1o A hiy : A1g,F7,F12 — F13 b Ag,F12,Fg AFig
R

ohs : Aqy,F15 — Fi3 (AS,Fg /\F10)7F7 ehqq : (A147F12 — F13),F>
—:A14,F12 = F13 - Ag,Fg AF1o
—

inv-th/ax ———
p. . hy : A14,F13 - Ag,Fr,Fo ho : Ay,

ax ax,
ohy : Ayy,Fi2 — Fi3 = Ag,F12,F7,Fg AFig hiy @ A1g,F7,F12 = F13 = Ag,F12,Fg AFig hCut oho : Ayy,Fi3 - Ag,F7,Fg AF

A

—:Aq4,F12 = Fi13 - Ag,F12,F9 AFio

— :A14,F12 = F13 - Ag,Fg AFig

hp : A1 F A7,F12 — F13,Fs  ha : Ay1 = Az, F12 — F13,Fg A hio : A11,F12 — Fi13 = A7, F12,F;
R

ohy : Ay = (A7,Fs AFg),F12 — Fi3 ®hio : A1, Fi2 -
—: A1 F A7,Fg AFg
—
inv-th/ax inv-th/ax
. hio : Ay1,F12 — Fi3 = A7, F12,Fs hio : A11,F13 - Az, Fs
ax
hy : Ayy F A7, Fg,F12 — Fi3 ohjg : Ayy,Fi2 — Fi3 - A7, Fg hCut hy : Ay; F A7, Fg,F12 — Fi3
u

— A F A7, Fg

— Ay F Aq,Fs AFg

hy : Aya,Fg = Fio - Aq1,F6 hy : Aya,Fg — Fio F Ay, Fr A hg : A12,F9 — F10,Fg AF7 = Ay1,F9  hg : A1a,F10,F6 AF7 F Aqg

R .
oh; : Ay2,Fg — Fi9 F A11,F6 AF7 ohg : (Alz,Fg — FIO),FG ANFr = Aqq
Cut
— 1 Ay2,Fg — Fio - A1
—
inv-th/ax
o= : A12,Fg,F7,F9 — F19 - Aq1,Fg — : A12,F10,F6,F7 - Ay
ax
—: Ay2,F6,Fg — Fio - Ay, Fr —: Ay2,F6,F7,Fg — Fig = A1y
ax/W sCut
— :Aj2,F9g = Fio - A1y, Fg —:Aq2,Fg,Fg = Fig - A1y Cut
sCu
—:A12,Fg - Fio F A1
e Case rule Ap,
hy : A14,F12 AF13 = Ag,F7,Fg  ho : A14,F12 AF13 = Ag,F7,F1o hi1 : A14,F7,F12,F13 = Ag,Fg AF1o
AR L
ohy : A1y, Fi2 AF13 - (Ag,Fg AF10),F7 oh;; : (A14,F12 AF13),F7 = Ag,Fg AFip
Cut
— :Aj14,F12 AF13 F Ag,Fg AF1o
—
inv-th/ax inv-th/ax
ho : A14,F12,F13 = Ag,F7,Fo hp : A14,F12,F13 = Ag,F10,F7 A .
R ax
ohy : Ayy,Fi2,Fi13 - Ag,F7,Fg AF1g hiy @ A4, F12,F13,F7 = Ag,F9 AF1o hCut
u

— :Ay4,F12,F13 - Ag,Fg AFig
— : A14,F12 AF13 = Ag,Fg AF1o

hy : A11 b A7,Fi12 AF13,Fs ha : Aq1 = A7, Fi2 AF13,F9 A hio : A11,F12,F13 - A7,Fg AFg
R L
ohy : Aqy - (Ay,Fg AFg),F12 AFi3 ohio : A11,Fi2 AFi3 F A7,Fg AFg c
ut
—: A1 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 : Ay; F A7,Fg,F12 AF13 ohig : Ay, Fi2 AF13 - A7, Fs hCut hy : A1; - A7,Fg,F12 AF13 ohjo : A11,F12 AF13 = A7, Fo hCut
u A
— A F Aq,Fg — A1 F Ag,Fy
—: A1 F A7, Fg AFg
hy : A12,F9 AFio - A11,F6  hy @ A1z, Fg AF10 - Ay, Fr A hs : A12,F9,F10,F6 AF7 F Aqg A
R L
oh; : Ay, Fg AF19 - Ay1,Fg AF7 ehg : (A12,F9 A Fl[)),FG ANFr + A1
Cut
— :A12,Fg AF10 F A11
—
inv-th/ax inv-th/ax
hy : A12,F10,F9 - A11,Fg hy : A1z2,F10,F9 - Ag1,Fr T
R ax
oh; : Ayo,Fi9,Fg - Ay1,Fg AF7 hg : A12,F10,F9,F6 AF7 F Aqg hCut
A

—: A12,F10,Fg = Aqy
— : A12,F9g AF10 F Aqq

AL
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hi : A7+ Ay9,Fs hy : Az F Aqg,Fo N he : A7,Fs,Fg = Aqg

oh; : As F Avg, Fg A Fo B ohe i Ar FaAFo - Arg ¥
7:A7|*A10 Cut
—
—:A7,Fg = Aqg,Fg ax/i —:A7,Fg,Fg = Agg ax/i
— A7 Ajo,Fg ax/i —:A7,Fg = Ago scut
- A7 FAIQ sCut

e Case rule Vp,

hp : A14,F12 VFi13 - Ag,F7,Fg  hy : A1y, Fia VFi13 - Ag,F7,Fio A hiy @ Ayg,F7,F12 - Ag,Fg AF
R

ohy : Ay, Fio VFi3 - (Ag,Fg AFig),Fr ohyy : (A1g,Fio)
—:A14,F12 VF13 - Ag,Fg AF1g
—
inv-th/ax inv-th/ax
. hi1 @ A1g,F12,F7 = Ag, Fg hi1 @ A1g,F13,F7 = Ag, Fg v
ax L
hy : A14,F12 VFi3 = Ag,F7,Fg ohiy : A1g,F7,F12 VF13 F Ag, Fy hCut hy : A14,F12 VF13 = Ag,Fi0,F
0

—:A14,F12 VFi13 - Ag, Fg

— :Aq4,F12 VF13 = Ag,Fg AF1g

hy : Ayy - A7,F12 VF13,Fs ha: Ay - Ag,Fia VFi3,F9 A hio : A11,F12 - A7,Fgs AFg hig: A11,F13 - A7, Fgs AFg
R

L
ohy : Ay - (A7,Fg AFg),Fi12 V Fi3 ehjo : A11,F12 VFi3 = A7, Fg AFg
Cut
—: A1 F A7,Fg AFg
—
inv-th/ax inv-th/ax
— A1 - A7,F12,F13,Fs —:Aq1 = A7, F12,F13,F9 T
R ax
—:Aq1 = A7,F12,F13,Fs AFg —:Aq1,F13 - A7,F12,Fg A Fo
sCut ax/W
—: A1 F A7,F15,Fg AFyg —:A11,F12 = A7,Fg A Fg Cut
sCu
— All = A7,Fg/\F9
hy : Ay2,Fg VFio - Ay1,F6 hi @ Ay, Fg VFi0 - Ay, Fr A hs : A12,F9,F6 AF7 = A11 hg : Aya,F10,F6 AF7 = Aqy
R L
oh; : Aq12,Fg VFio F A11,F6 AF7 ehg : (Alz,Fg \ Flo),Fg ANFr = Aqq
Cut
—:Aq2,Fg VFio = Ay
—
inv-th/ax inv-th/ax
. — 1 A12,Fg,F7,Fg = Aqy — 1 A12,F10,F6, F7 F A1y v
ax L
—:A12,Fg,F9 VFio F A11,F7 — :Ay2,Fg,F7,Fg VFi0 - Aqg
ax/W sCut
—:A12,F9 VFi9 - Aq1,Fg — 1 A12,Fg,Fg VFi0 - Ay ut
sCu
—:A12,Fg VFio F Aqq
e Case rule Lp,
ho: A1 F A7, L,Fs ho: A1 F A7, L, Fg A i
R L
ehy : Ayg b (Aq,Fs AFg), L ohio: A1, L F Aq,Fg A Fo .
ut
Z AL F As Fs AT
—
W 1 W 1
hy : Ay L, A7, Fg ax/ ehig: L,Ai  F A7, Fs ~© ho:Ay kL, A7, Fg ax/ ehig: L, A; F Ag,Fg ~©
hCut hCut
—: A1 F Ar Fg —: A1 F A7, Fg
—: A1 F A7,Fg AFg
hy : L, A2 - Ag,F7,Fg ha: L, Ajx F Ag,F7,F1o i
R L
ohy : L Ajs (Ag,Fg /\F10)7F7 ehqq : (l,A12)7F7 F Ag,Fg AFig c
t
—:1,A12+ Ag,Fg AFqg v
—
1z
—:1,A12 - Ag,Fg AFq1o
hy: L,A10F Ag,Fg hy:L,A10F Ag,Fr
AR 1z
oeh; : L, Ao Ag,Fg AF7 ohg : (L,Alo),Fg/\F7|—A9
Cut
- ZJ_,Al()'*Ag u
—
e L
L, A0F A O F

e Case rule I
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ha : Ao F (A12,P11), P11, F7

hy : Ao (A12»P11)7P117F8 A
R
ohy : Ayg - ((A12,p11),F7 AFs), Py ohg : Ay, pyq F (Ai12,p1,),F7 AFg c
ut
—:Ajo F (A12,p11),F7 AFs
—
ax/W
hy : Ao F Ay2,F7,p11,P14 ohy : A1, Py = Ai12,F7,py, Cut hy : Ao F Ay2,Fs,p1,P11 ohg : Ay, py; F A12,Fs,pyg
u
—: A0 F Ai2,F7,pqg

hCut
—: A - A127F87P11
—: Ao A12,py1,F7 AFg
ha : A1z, py; F (A12,p11),F7,Fg
ohy : Aiz,py; F ((A12,p1,),Fs AFg),Fr

hy : Ayz,pyy F (A12,py,),F7,Fs

ohjo : (A13,p11),F7 F (A12,p4,),F8 A Fg

Cut
—:A13,py; F (A12,P1):;Fs AFg
—

—:A13,p;; F A12,p,,Fs AFg
hy : A117P9 = (Alo,Pg)5F7
ohy : A1y, pg = (A10,pg),Fs AF7

hy : A11,pg F (A10,pg),Fe

ohg : (A11,pg),F6 AF7 F A1, pg c
ut
—:A11,p9 F D10, Py
—

—:A11,p9 F Ao, pg
e Caserule T,

hy : Ay; H A7, T,Fg ho: Ay F A7, T,Fg

hipo: A11 F A7, Fg AFg -
ohy : Aqy - (Aq,Fs AFg), T ehio: A1y, T F Ag,Fg AFg  ©
Cut
—: A1 F A7,Fs AFg
—

ax/W
AL F A, Fs AFg
hy : T,Aq2 - Ag,F7,F9g ha: T,A;3 F Ag,F7,F1o

hip @ Ag2,F7 - Ag,Fg AF1g
ohy : T, Az - (Ag,Fg AF10),F7

L
ohiy : (T,Aq2),F7 = Ag,Fg AF1p cut
—:T,A15 - Ag,Fg AFqp v
—
ax/W
ohy : T, Ao = Ag,F7,Fg AFqig hip @ T,Aq2,F7 = Ag,Fg AFig ne
t
—:T,A12 F Ag,Fg AFpg "
hy : T,Aj0F Ag,F¢ hy : T,A10F Ag,Fr A hg : A10,F6 AF7 F Ag T
ehy : T, A9 F Ag,Fg AFr R ohg : (T,Alo),Fg/\F7|—Ag £

Cut
72T,A10|*A9 v
—

W

ohy T, A1o - Ag.Fo nFr X/

W

hg : T,A10,F6 AF7 F Ag :z/
t

7:T,A10|—A9 v

8.3 Status of Viz: 0K

e Case rule —pg

ha : A7 F (A14,F12 — F13),Fs,Fg,Fio

hi1 : A7,Fs,Fi12 = Fi3 .
ohy : A7 ((A14,F12 — F13),F9 VF10),Fs ohy; : A7,Fg - (A14,F12 = F13),F9 VFio c
ut
— A7 F (A14,F12 — F13),F9 VF1o
—
ax/W
hi1 : A7,F12,Fs = Fi3 .
hy : A7 = Aq4,F10,Fs,F9,F12 — F13 ohj1 : A7,Fs = A14,F10,F9,F12 — Fi3
hCut
— A7 = A14,F10,F9,F12 — F13

R
— A7 F A14,F12 = F13,F9 VF1g
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hg : Ag,F11,F7 VFg - Fi2
—R

hy : Ag - (A10,F11 — F12),F7,Fg
ohg : Ag,F7 VFg = Ayg,F11 — Fi2

oh; : Ag - (A1o,F11 — F12),F7 VFg cut
u’
—:Ag F Ayo,F11 — F12
—
U inv_th/ax

T —: Ag,F11,Fg - Fi2 . inv—th/

ax e ¢ B ax
—:Ag - Ayg,Fr7,Fg,F11 — Fio —: Ag,Fs = Aqo,F7,F11 — Fi2 —:Ag,F11,F7 = Fi2

sCut —R

—:Ag F Aqg,F7,F11 — Fi2 — A, F7 = A1, F11 — Fi2 ut

sCu

— 1 Ag F Aqo,F11 — F12

e Case rule Ap

hi; : A7,Fg = A14,F12,F9 VF19 hi1: A7,Fg = A14,F13,F9 VFio

R
ohy; : A7,Fg = (Ay14,F12 AF13),F9 V Fig

ho : A7 F (A14,F12 AF13),Fs, Fo, Fio
ohs : A7 ((A14,F12 N F13),Fg \% F10)7FB R
— A7 (A14,F12 A F13),F9 V Fi0
—
inv-th/ax iy i As.Fa - AraiFio.F1a.Fy inv-th/ax

Cut

e hiy @ A7, Fg - A14,F10,F12,F9
ax,
ohj; : A7,Fg = Ay4,F10,F9,F12 AF13

hy : A7 = Ay4,F10,Fs,F9,F12 AF13
hCut

— A7 Ay4,F10,F9,F12 AF13
— A7 F Ay4,F12 AF13,F9 VFig

R

hg : Ag,F7 VFg F Ajg,F11 hg : Ag,F7 VFg F Ajg,F12

hy : Ag - (A10,F11 AF12),F7,Fs
oh; : Ag F (A10,F11 AF12),F7 VFs ohy : Ag,F7 VFg F Aqg,F11 AF12
Cut
—:Ag F A19,F11 AFia
—
inv-th/ax inv-th/ax
hy : Ag F A10,F11,F7,Fs hy : Ag = Aqo,F12,F7,Fg
Y ax/W \Y ax/W
oh; : Ag - Ayg,F12,F7 VFg hg : Ag,F7 VFs = Ay, Fi2
hCut

oh; : Ag - Ayg,F11,F7 VFg hg : Ag,F7 VFg = Aqg,F11
—:Ag F Aqg,F11

—:Ag = Aqp, Fi2

—:Ag - A10,F11 AF12

e Case rule Vg

hiy @ A7,Fs = A14,F12,F13,F9 VF1g

hy : A7 - (A14,F12 V F13),Fs,Fg,F10
ehs : A7 ((A147F12 VF13),F9 \Y Flo),Fg ehj : A77F8 = (A14,F12 Vv F13)7F9 V Fio cut
— A7 (A14,F12 VF13),F9 V Fio
—
ho : A7 = Ay4,F10,F12,F13,Fs, Fo inv-th/ax
ohy : A7 = Ayy,F12,F13,Fs,F9 VFig hiy @ A7,Fg = Ay4,F12,F13,F9 VFio ?121/1::\’

— A7 F Ay14,F12,F13,F9 VFig
— A7 F Ay4,F12 VF13,F9 VFig

hg : A7,Fg F Ajo,F11,F12

hy : A7 - Aqo,Fs,F11,F12
oo : A7k (1o, Fii VFi2),Fs ' ° by :Ar,Fs b Ao, Fri VFs °
T A7 F Aro,F11 V Fia Cut
—
hg : A7,Fg = Ajo,F11,F12 ax/i
hy : A7 = Aq0,F11,F12,Fs ax/i ohg : A7,Fg - Aqo,F11,F12 bCut

—: A7 Aq0,F11,F12
—: A7 F Aqg9,F11 VF12
hg : Ag,F7 VFg F Ayg,F11,F12

R

hy : Ag - (A1o,F11 V Fi2),F7,Fg v
R
oh; : Ag F (A107F11 2 F12),F7 V Fg ohg : Ag,F7 VFg F A19,F11 VF12
Cut
—:Ag F A1g,F11 VFi2

—

inv-th/ax
hi : Ag - A1o,F11,F12,F7,Fs v -

R ax

oh; : Ag - Ajo,F11,F12,F7 VFs hg : Ag,F7 VFs = A1g,F11,F12 hCut
1%

—:Ag F A1o,F11,F12
—:Ag F A1, F11 VFi2

e Caserule L
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ha : A7 F (L, A12),Fs,Fg,Fio hi1 : A7,Fg F Aya,Fo V Fip
R
ohy : A7 ((L, A12),F9 V Fi0),Fs ohy; @ A7,Fg = (L, A12),Fg VFio

Cut
— A7 F (J_7A12),F9 V Fio0
—
) W
ohy : A7 - L, Ay,Fs,Fg VFig ax/ hii @ A7,Fg = L, A12,F9 VFio Zz/
t
—: A7 F L,Ay2,F9 VF1o "
hy :AgF(L,Alo),FWFS hg : Ag,F7 VFs F Ao
ohy : Ag - (L, Ayg),F7 VFs ' ehg:Ag,FrVFsk L Ajg —©
Cut
Atk L, Ao v
—
W W
oh Ao L Ao Fr vEs Y b AgFr VFsE L Ao :z/
t
- AG = J_,Al() v
e Caserule Tp
hy : A7 = (T,A12),Fs,Fg,Fio T
R R
ohy : A7 ((T,A12),F9 V Fi0),Fs ohy; @ A7,Fg = (T,A12),F9 VFio cut
0

— A7+ (T,A12),Fg VFio
-

— A7 F T,A12,Fg VFip

Tr

hy : Ae - (T,A10),F7,Fs

T
eh; : Ag - (T,A10),F7 VFg " ohg : Ag,F7 VFs F T, Aqg R
t
— AG = T, AlO Cu
—
e — T
- AG = T,Alo R

e Case rule —,

hy : A14,F12 — F13 - Ag,F7,F9,F10 v hi1 : A1g,F7,F12 — F13 - Ag,F12,F9 VF10 hi1: A1g,F7,F13 - Ag,Fg VFig

R L

ohy : Ayy4,F12 — Fi3 = (As,Fo V F1p),F7 ohy; : (A14,F12 — F13),F7 F Ag,Fg VFio

Cut
— :A14,F12 = F13 - Ag,Fg VFyo
—
inv-th/ax inv-th/ax
. hi1 : A14,F7,F12 — Fi13 = Ag,F10,F12,F9 hi1 @ A1a,F13,F7 = Ag,F10,Fo
ax
ho : A14,F12 — F13 = Ag,Fi0,F7,Fo ohi1 : A14,F7,F12 — Fi3 = Ag,Fi0,Fo hCut
u

— 1 A14,F12 = F13 F Ag,Fio,Fg
— 1 A14,F12 = Fi3 = Ag,Fg VFig

R

hy : Ay; - A7,F12 — Fi3,Fg,Fg v hio : A11,F12 = Fi3 = A7,F12,Fs VFg hio: A11,F13 - A7,Fg VFy

R
ohy : Ay - (A7,Fg V Fg),Fi2 — Fi3 ohig : A11,F12 = Fiz = A7, Fg VFg
Cut
AL F Aq,FgVFs
-
inv-th/ax inv-th/ax
. hio : A11,F12 — Fi13 = A7, F12,Fg,Fg hio : A11,F13 = A7, Fs,Fo
ax
hy : A1y F A7,Fs,Fg,F12 — Fi3 ohio : A11,F12 — Fi3 = A7, Fg,Fg
hCut
— A1 = A7, Fs, Fg v
R
—: A1 F A7, Fg VFg
hy : A12,F9 — Fio - A11,F6, Fr hg : A12,F9 — F10,F6 VF7 = A11,F9  hg: Aya,F10,F¢ VF7 - Ay
R
oh; : A12,Fg = Fi0 - Aq11,Fg VF7 ehg : (A127F9 — F10)7F6 VFr Ay
Cut
— 1 A12,Fg = Fio - A
—
inv-th/ax
hy : Aq2,F10 - Aq1,Fg, Fr
ax/W ax/W VR T ——
oh; : Ay, Fg — Fi9 - Aq1,Fg,Fe V Fr hg : A12,F9 — F10,Fg VF7 = Aq1,Fg hCut oh; : Ay2,Fi9 = Aqyq,Fg VF7 hs : A12,F10,Fs
u
— 1 A12,F9g = Fio - Aq1,Fg — 1 A12,F10 - Aqg

—L

—:A12,F9g = Fio - Aqg

e Case rule Ap,
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hy : A14,F12 AF13 = Ag,F7,Fg,F10

hiy @ A1g,F7,F12,F13 - Ag,Fg VFio

ehs : Ayy4,Fi2 AFi3 + (Ag,Fg V Fip),Fr

ohy; : (A14,F12 AF13),F7 F Ag,Fg VFyg

Cut
— : A14,F12 AF13 F Ag,Fg VF1o
—
inv-th/ax
hiy @ A1g,F12,F13,F7 = Ag,Fi0,Fg N
L
hy : Ayg,F12 AF13 = Ag,F10,F7,Fg ohyy : Ay, F7,Fi12 AF13 F Ag,Fio,Fg hCut
A

— :Ayy,F12 AF13 - Ag,Fi0,Fg

— :Ay4,F12 AF13 = Ag,Fg VFip

hy : A1 F A7,Fi12 AF13,Fg,Fg

R

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

L
ohy : Ay - (A7,Fs VFg),Fi2 AFi3 ohio : Aq11,F12 AF13 = A7, Fs VFg Cut
28}
—: A1 F A7, Fg VFg
—
inv-th/ax
po hio : A11,F12,F13 = A7, Fg,Fy
ax
hy : Aqy = A7,Fg,Fg,F12 AF13 ohio: A1, Fi2 AFi13 - Az, Fg,Fo
hCut
—: Ay F A7, Fg,Fg
T A F AnFsVFs
hy : A12,F9 AF10 - A11,Fg, Fr hs : A12,F9,F10,Fg VF7 - Ay A
L
oh; : Ay12,Fg AFio F Aq11,F6 VFr ehg : (Alg,Fg /\FIO);FG VFr = Aqq
Cut
—:Aq12,Fg AF10 - Aqy
—
inv-th/ax
hi : A12,F10,F9 = Aq1,Fg, Fr v -
R ax,
ohy : Ay3,Fi0,Fg - Aq1,Fg VFr hg : A12,F10,F9,Fg VF7 F Aqg
hCut
— :Aq2,F10,Fg F Aqg A
L
— : A12,Fg AFi0 F Aq1
e Case rule Vv,

hy : A14,F12 VFi3 = Ag,F7,Fg,F10

hiy @ A1g,F7,F12 - Ag,Fg VFig

hiy @ Ayg,F7,F13 = Ag,Fg VFig

R VL
ohy : Ayg,F12 VFi3 - (Ag,Fo V F10),F7 ohy;y : (A14,F12 VFi13),F7 F Ag,Fg VFio
Cut
— :A14,F12 VF13 - Ag,Fg VFio
—
inv-th/ax inv-th/ax
. hi1 @ A14,F12,F7 = Ag,F10,Fg hi1 : A14,F13,F7 = Ag, F10,Fg
ax,
hy : A14,F12 VF13 = Ag,Fi0,F7,Fg ohi1 : A14,F7,F12 VF13 F Ag,Fig,Fg
hCut
—:A14,F12 VFi13 - Ag,F10,Fg
R
— :Aqy4,F12 VFi3 F Ag,Fg VFyo
hy : A1y = A7,Fi12 VF13,Fs, Fg hio : A11,F12 = A7,Fg VFg hio : A11,Fi3 - A7, Fg V Fy
R L
ohs : A1 F (A7,F8 \% Fg),Flz V Fi3 ohio : A11,F12 VFi3 F A7, Fg VFg
Cut
— All = A7,Fg VFQ
—
inv-th/ax inv-th/ax
. hio : A11,F12 - A7, Fg,Fg hio : A11,F13 - A7, Fg,Fg
ax L
hy : A1y - A7,Fg,Fg,F12 VFi3 ohig : A11,F12 VFi3 = A7, Fg,Fg hCut
A
— Ay = A7,Fg,Fg
R
—: A1 F A7, Fg VFg
hy : Ay2,F9 VFi9 - Aq1,F6, Fr hg : A12,F9,F6 VF7 F Ay1 hg : Ay, Fio,Fe VF7 = Ay
R L

oh; : Aq12,Fg VFi9 F Aq11,F6 VF7

ohg : (A12,Fg VFi0),Fg VFr F Aqy

inv-th/ax
hy : Ay2,F9 = Ay, Fg, Fr

— :A12,Fg VFio - Ap
—

Cut

inv-th/ax

hy : Ag,F10 - A1, Fe, Fr

VR ax/W VR
oeh; : Ays,Fg - Ayq,Fg VFr hg : A12,F9,Fg VF7 - Ay hCut oeh; : Ay, F19o - Aq1,Fs VFr hg : Ay2,F10,F6 VF7r F Aqq
— A2, Fg - Aqy — A2, Fio - Ay Vi
— :Ay2,Fg VFio F Aqs
hy : A7 F Aqp,Fs,Fg VR he : A7,Fs - A1p hg: A7,Fg F Ajg
oh; : A7 F Ayp,Fg VFg ehg : A7,Fgs VFg - Aqg
A F Ar Gu
N
—: A7 F Ayp,Fs,Fg ax/l — : A7,Fg F Ayp,Fsg ax/
— A F Ago, Fs O A e F Ay Y
— A7 E A seut
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e Case rule 1,

hy : A1 F Az, L,Fs,Fo

R 1z
ehs : Ay F (A7,Fg VFg), L ehip: A1, L F A7 Fg VFg Cut
—: A1 F A7, Fg VFy v
-
ax/W
hy : Ap; L, A7, Fg,Fo ohijg: L, A1y - A7, Fg,Fo
hCut

— A1 = Ag,Fg, Fg
—: A1 F A7, Fg VFg

hy : L, A2+ Ag,F7,Fg,F10

R 17
ohy : L, Aya - (Ag,Fg VFi0),Fr ohyy : (L, A12),F7 F Ag,Fg VFig cut
10k
—: 1, A2+ Ag,Fg VFqg
—
1
— L, Ak Ag,FgVFg ¥
hy: L, A0 - Ag,Fg,Fr N
ohy: L, Ao F Ag,Fg VE; 1 ehg:(L,A10),Fg VFrF Ag ©
Cut
— LAk A v
—
e — J_
— L, AgF Ay T E
e Case rule [
hy : Ay F (A12,p1),P11,F7,Fs
R
ohy : Aqg - ((A12,py,),F7 VFs), P13 ohg : A1g,py; F (A12,p1,),F7 VFs .
ut
—: Ao F (A12,py1),F7 VFs
—
ax/W
hy : Ao F A2, F7,F8, P11, P11 ohg : Ayg,pyy F A12,F7,F8,pqy he
ut

—: Ao - A2, F7,Fg,pqy
—: Ao Ay2,py1,F7 VFg

ha : A13,pqq F (A12,p41),F7,Fs, Fo
R
ohy : A13,py; F ((A12,p1,),Fs V Fg),Fr ®hio : (A13,py,),F7 F (A12,py,),Fs VFo
— :A13,py; F (A12,p4,):;Fs VFg
—

Cut

—:A13,p1, - A12,p,,F8 VFg

hi : A11,pg F (A10,Pg),Fe, F7
R
oh; : A11,pg = (A10,Pg), Fe V Fr ohg : (A11,pg),F6 VF7 F Aio,pg

Cut
—: A11,p9 - A1o, Py
—
— :A11,pg F Ao, Py
e Case rule T,
hy : Ay F A7, T,Fg,Fo hio : A1 - A7,Fg VFg
R L
ohs : Ay }*(A7,Fg VFg),T ohip: A11, T H A7, Fg VFg Cut
— A F As,Fg VFg v
—
)
T AL A FsvEs X
hy : T, A2 - Ag,F7,F9,F10 hi1 @ A1z, F7 = Ag,Fg V Fig
R L
ehs : T,Aq2 F (Ag,Fg VFi0),F7 ohy; : (T,Aq2),F7 F Ag,Fg VFyo cut
—: T,A12 + Ag,Fg VFig v
—
W W
ohy : T,Aj> - Ag,F7,Fg VFig ax/ hyy @ T,Aq2,F7 = Ag,F9 VFig az/
hCut

—:T,A12 - Ag,Fg V Fig
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L
Cut

hy : T,A10 F Ag,Fg,F7 hg : A19,F6 VF7 F Ag
oeh; : T, A9 F Ag,Fg VFr ehg : (T,A10),F6 VF7 - Ag
— T,Alo = Ag

-

W W
ax/ hg : T,A10,Fg VF7 F Ag ax/
hCut

eh; : T,A19F Ag,Fg VFr
— T,Alo = A()

8.4 Status of Lp: OK
e Case rule —p

hs : L, Ay4,F7 FFg

1 —R
B ehs : Aa, LF Ag,Fr — Fg

hi: A4+ Ag,F7 — Fg

oh; : Ay (Ag,F7 — Fg), L
—: A4+ Ag,F7r — Fg
—

72A4}*A67F7*>F8

Cut

ax/W

h7 : As,Fg,Fs F F
7 5 6 8 9 —r

hy : As (Al(],Fg — Fg),Fe
ohy : As - (L, Aq0,Fg — Fg),Fg oh7 : As,Fg = L, A10,Fs — Fo
—:As+ 1,A19,Fg — Fg
—
ax/W

ax/W
0 ehy : Ag,Fo - L, Ao, Fs — Fg
hCut

Cut

ho : As + 1, Ay0,Fg,Fg — Fog
— A5+ L,A9,Fg — Fg

e Case rule AR

hs: L, Ay FAg,F7 hs: L,As4+ Ag,Fs

hy : Ay - Ag,F7 AFg
R ohs : Ay, L Ag,Fr A Fg

eh; : Ay (Ag,F7 AFg), L
—: Ay Ag,F7 AFg
—

— A4k Ag,F7 AFg

h7 : As,Fg - L, Aqg,Fg
B oh7 : A5,Fg - L, A19,Fg AFg

Cut

ax/W

hay : As - (Ay10,Fs AFg),Fe h7 : As,Fg - L, A1g,Fg
ohs : A5 (J_,Alg,Fg /\Fg),Fg
—: A5+ L1,A10,Fg AFg
—
ax/W ax/W
eh7 : A5,Fg + L, A10,Fs A Fg
hCut

Cut

hs : As - L, Aqg, Fg, Fs A Fg
—:AsF L, A109,Fg AFg

e Case rule Vg

hs : L, Ay F Ag,F7,Fs

1
R ehg A4, LF Ag,FrVFg ¢

hy: A4 - Ag,F7 VFg

oh; : Ay F (Ag,F7 VFg), L
. ALF Ag,F; VFg
—

—: A4 F Ag,F7 VFg

Cut

ax/W

h7 : As,Fg = L, A1o,Fs,Fg
eh7 : A5,Fg - L, A19,Fg VFg

R
Cut

ha : As - (A10,Fs VF9),Fg
ohs : A5 (J_,Alg,Fg VFQ),FG
—: A5+ L,Aq09,Fg VFg
—
ax/W ax/W
oh; : A5, Fg - L, Ajg,Fs V Fy
hCut

hy : As - L, Aq0,F6,Fg VFyg
—: A5+ 1,A0,Fg VFyg

e Case rule Lp

hi:AsF L, Ag hs: L,AsF Ag
ohy i AsF (L, Ag), L ~ % ehs:Ag LF L, Ag
— L ALF L, Ag
—
“IALF L, Ag

1r
Cut

ax/W
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ho : As F Ag, Fg

hy : A5, Fg F Ag
ehy : A5 (L,Ag),FG

1
oh; : As,Fg - L,Ag O

t
7:A5|—J_,Ag Cu
—
)
b A F L AsFo Y onr As FoF L As az/
hCut
72A5|‘L,Ag v

e Case rule Tgr

hy : Ay T, A
1r
eh; : Ay (T,Aq), L

.
ohs A4, LFT,Ag =B
C
T AL T Ag ut
—

- 7
—LALFT,Ag B

ho : As F (T, Asg),Fs

-
ohy:As - (L, T,As),Fe " ehy:As FeF L, T,As ©
T AsF L. T.As Cut

—

—T
—AsF L, T,Ay B

e Case rule —,

hy : Ag,F5 — Fg - A7

| Bail AsFs 9 Fol ArFs
oh; : Ag,F5 s FgF Ay, L 1

hy: L,Ag,Fg F Ay
ehy : (Ag,F5 — Fg), L Az
Cut
—: Ag,F5 > Fg F Ay
—

ax/W
—: Ag,F5 > Fg - Ay
hy : Ajo,Fs — Fg - Ag, Fs N h7 : A10,F5,Fg — Fg = 1, Ag,Fs h7 : Ayg,F5,Fg - L, Ag
R
oehs : Aqg,Fg — Fg (J_,Aﬁ),Fg) eh7 : (A107F8 — F9),F5 F1,Ag c
ut
—:Aq0,Fg > Fo F L, Ag

—

W W
o D10 Fs > Fo - L AgFs Y oy i Aro Fa.Fs = Fo - L. Ag 2/
hCut

Ao, Fs > Fo F L, Ag b

hy : A7 - A5, Fg — Fg

n hg : A7,Fg — Fg - L, A5, Fg
ohy : A7 b (L, As),Fg — Fy

he : A7,Fg F L, Ajg
—L
ohg : A7, Fg = Fo F L, Aj
t
7:A7|—J_,A5 Cu
—

W W
ho Ar - L AnFs o Fy Y eng i AP o Fe - L Aas

hCut
7:A7}—J_,A5 Cu

e Case rule A,

hy : Ag,F5 AFg F Ay

hy: L, Ag,F5,F6 - A7
Llr
oh; : Ag,F5 AFg F Aq, L

AL
ohy : (Ag,F5 AFg), L+ Ar
Cut
— : Ag,F5 AFg - Ay
—

Y L o ax/w
. AsFs AFo - A,
ha : Ajo,Fg AFg - Ag,F5

h7 : A10,F5,Fs,Fo = L, Ag A
L
ehs : A1g,Fs AFo F (L, Ag),F5  ehy: (A1o,Fs AFe),Fs - L, Ag
Cut
—:A19,Fs AFg F L, Ag v

—

ax/W ax/W
ho : Ayg,Fs AFg - L, Ag,F5 oh7 : Ayo,F5,Fs AFg - 1, Ag

hCut
—: Aq0,Fs AFg L, Ag

41



ho : A7 F A5,Fg AFg hg

: A7,Fg,Fg F L, Ajp

1r

L

ohy : Ay (L,As),Fg/\Fg ohg : A7, Fs AFg - 1L, Aj

7:A7|—J_,A5
—

Cut

ax/W

ax/W

ho: A7 b L, A5, Fg AFgy ohg : A7, Fs AFg F L, As

7:A7}—J_.,A5

e Case rule Vv,

hCut

hy : Ag,Fs VFg F Ay hy: 1l,Ag,Fs A7 hy:1l,Ag,FgF Ar v
ohy : Ag,Fs VEgF Ay, L 7 ohy : (Ag,F5 VFg), L Ay g
Cut
—: Ag,F5 VFg - Ay v
—

—: Ag,F5 VFg F Ay

hy : Ayo,Fg VFg - Ag,F5

ax/W

h7 : A1o,F5,Fs = L, Ag hy:Ajy,F5,Fg - L, Ag

ohy : A1g,Fs VFo F (L, Ag),F5  © eh7 : (A1o,Fs V Fg),F5 - L, Ag
Al FsVFo F L, Ag Cut
—
o - D10 Fs Vo - L A0 Fs VN e Aro Fa.Fs VEy F L Aag XV
AL FsVFo F L, Ag hCut
ho : A7 F A5,Fg VFg heg : A7,Fs = L, As hg:A7,Fg - L, A5 v
ohy : Ar F (L,A5),Fs VFg ohg : A7, Fg VFo - L, Ag L
Cut
- 2A7FJ_,A5 v
N
W W
by ArF L As Favrs SV ehe Ay FaVFyF L As :z/
t
— :A7}*J_,A5 v
e Case rule L,
hi: As F Ag
R 1
oh; : A5 F Ag, L oh4:A5,J_I—A6C
— As }— Aa ut
—
— As }— AG aX/w
ho : A7 F As, L
R 1l
ehy : Az F (L,A5), L ohg : A7, L F L, Ag
“IAF LA, Cut
—
AR LAy W

hy : L, Ag F Ag,Fs5

1
oy : L, Agk (L,Ag),Fs ~ 7 ehr:(L,Ag),Fs - L,Ag ~~
C
T L. AsF LA ut
—
—L
1. AsF L,Ag E

e Case rule [

hy : A7,p5 F Ag, py
1r
eh; : A77P5 = (A67P5)7J- ohy :

(A7,p5), L F Ag, ps

Cut
—:A7,ps F A, ps
—
-
—:A7,p5 - Ag, ps
hy : Ag - (As,pr), Py
R
ohy : Ag - (L, As,p;), Py ohs : Ag,p; F L, Asg,p; c
t
— Ak L Ag,p, "
—
ax/W
hQZA(}'_l7A87P77P7 oh; :A67P7}_L7A87p7 he
ut

—:Ag bk L, Ag,p;
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hy : Ag,p; - (As,p7),Fs
R
ohy : AQ’P7 F (J_,Ag,p7),F5 ohg : (A9aP7):F5 [ J—7A87P7
—:Ag,p; =L, Ag,p;
—

Cut

—:Ag,p; L, Ag,py

e Case rule T,

hl:T,Agl—As h4ZJ_,A6FA5 -
oy - T,AgFAg, L % ehy:(T,Ag), LFA; ©
t
7:T,A6|—A5 Cu
—
T AcF A, N
ho : A7 F A5, T he : A7 F L, As
1r TL
ohy i Ar F (L,A5), T ohg : A7, TF L, Ag
Cut
LA F L, A U
—
A R LA, W
ho: T,Ag F Ag,F5 h7 : Ag,F5 F L, Ag T
oy : T,Ag - (L,Ag),F5 " ehy:(T,As),Fs - L,Ag ©
T AsE L Ag Cut
—
b T AsF L Ag s " T A FF L Ag &V
T AsE L Ag hCut

8.5 Status of Ty: 0K

e Case rule —pg

hs : T, Ay, Fr F Fg

Tr —R
oh; : Ay (Ag,F7 — Fg), T ohs : Ay, T+ Ag,F7 — Fg
— . A4t Ag,Fr — Fg
—
T W
ohy  AaFr T.Fs T hyT.ALFFFs
— :Ay,F7 FFg

— Ay F Ag,F7 — Fg

Cut

hCut

h7 : As,Fg,Fs F Fg
Tr —R
ohs : A5 (T,Alo,Fg — Fg),Fg oh7 : A5, Fg + T,A10,Fg — Fg
—: A5+ T,Aq10,Fs = Fg
—

—: A5+ T,A0,Fg = Fg

Cut

Tr
e Case rule Ap

hs : T,A4 F Ag,F7 hs: T,A4+ Ag,Fsg

AR

oh; : Ay F (Ag,Fr AFs), T Tr ohs : Aa, T F Ag, Fr A Fg
—: Ay Ag,F7 AFg Cut
—
b A F T AgFr by Toaak Aerr M eh AsE T.AgFs B hsiT.AsF Mg Fs
Y hCut T ALF Ag Fs
~ . AsF Ag,Fr AFg "
b, BB e R T Aw s hriAsFe T, Aw,Fy
ehs : As - (T, Aro, Fs A Fg), Fg el : As,Fg - T, Aro,Fs A Fo
T AsF T, Ao, Fs AFy Cut

N
—: A5+ T,A10,Fg AFg

Tr
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e Case rule Vg

. hs : T, A4 - Ag,Fr,Fs
ohy : Ay F (Ag,F7 VFs), T ' ohs: A4, TF Ag,FrVFs
ZA.F Ag,Fr V Fg Cut

—
Tr
ohy : Ay - T, Ag,Fr, Fs by : T, A4 F Ag, Fr, Fg
hCut
—: A4+ Ag,F7,Fs v "
— . A.F Ag,FrVFs T

ax/W

T h7 : A5, Fg = T, A0, Fs,Fg
R R
ohs : Ay (T,Alo,FS VFQ)7F6 eh7 : A5, Fg - T,Aq10,Fg VFg o
ut
—: A5+ T,Aq0,Fg VFg
—

—: A5+ T,A10,Fg VFg

e Caserule Lg

hs: T,A4 F Ag

T 1
ohy : ALk (L, Ag), T 7 ohs:Ag, TF L Ag ©°
“ALF LA Cut
—
T
o AaF L T.Ag B hoiT.ALF LA 2V
hCut
AL L Ag
hy: As,Fe T, Ag
Tr 1lr
ohy i As F (T, L, Ag),Fe oh7 : A5, Fo - T, L, Ag
T ASF T, L As Cut
—
—T
— i AsF L, T, Ay B
e Case rule Tgr
T T
oy AL F (T,06), T 7 ehs:Ag, TFT,Aq O
Cut
7ZA4}*T,A5 v
—
- 7
— AL T,Ag T
T T
ohy: As F (T,As),Fg © ehy:Ag,Fgh T,A5 &
AL T, A Cut
—
_ 7T
— i AsFT,As B
e Case rule —,
T h4:T,A8,F5—>F6FA7,F5 h4:T,A8,F6FA7
eh; : Ag,F5s > Fg - A7, T © ohy : (Ag,F5 — Fg), T F A7
t
—: Ag,F5 - Fg - Ay Cu
5
W W T W
ohy  AsFs S Far T. A7 s Y W T s Fs 5 Fo - ArFs iz/ ohy : Ag,Fg - T,A7 ™ hy:T,As FeF Ar :z/
t t
— : Ag,F5 — Fg = A7, F5 v —: Ag,Fg - A7 - v
—: Ag,F5 - Fg F Ar
T h7 : A10,F5,Fg = Fo = T,Ag,Fs  hy: Ay,F5,Fg = T, Ag
ohy : Ao, Fs — Fo F (T,Ag),F5 oh7 : (A1g,Fs — Fo),F5 - T, Ag
Cut
A0, Fs — Fo F T, A .

—

—: Ay, Fg > Fg = T,A¢

Tr
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he : A7,Fg = Fo F T,A5,Fs hg: A7,Fg - T,As

-
ohy : Ar - (T,As),Fs — Fy ohg : A7,Fs — Fo F T,As5
A ET, Ag Cut
—

—_ T

— A FT,A;s
e Case rule Ap,

hy : T,As,F5,F6 = A7

Tr

oh; : Ag,Fs AFg A7, T oh, : (Ag,F5 AFg), T F Ar

Cut
—: Ag,F5 AFg F Ay "
—
T ax/W
ohy : Ag,Fs5,Fg - T,A7 ' hy:T,As, Fs,Fgl A7
hCut

— : Ag,F5,Fg - A7

— 2 ' AL
—: Ag,F5 AFg F Ay

h7 : Aqo,F5,Fs,Fo = T, Ag
TR AL
ohs : Ay, Fs AFg F (T,A6),Fs oh7 : (A10,Fs AFg),Fs - T,A¢ c
ut
—:Aq0,F§ AFg F T, Ag
—

— 1 A19,F§ AFg = T,Ag

Tr

he : A7,Fg,Fg - T,As

Tr AL
ohy : A7 (T,As5),Fs AFg ohg : A7, Fs AFg F T,A5
AT, A, Cut
—
- T
AT, A; T
e Case rule vy,
L haiTAsFEAr b T AsFe kA7
oh; : Ag,Fs VFg F Ay, T B ohy : (As,F5 VFg), T F Aq r
Cut
—: Ag,F5 VFg - Ay "
—
T W T W
ohy : Ag,Fs - 1,87 T hy:T,As FsF Ar :z/ ohy : Ag,Fo - 1,87 T hy:T,As FoF Ar :z/
t t
—:Ag,F5 - A7 . —:Ag,Fg - A7 .

\27
—: Ag,F5 VFg F Ay

T h7 : A1o,F5,Fs = T,Ag hy:Ajy,F5,Fg = T,Ag v
L
ehy : Aqg,Fs VFo I (T,Ag),F5 eh7 : (Ao, Fs V Fe),F5 I T, Ag
—: Aq0,Fs VFg T, A¢
—

—:Aq10,Fg VFg = T,Ag

Cut

Tr

he : A7,Fg = T,As hg:A7,Fg b T,As

Tr \27
ehs : A7 - (T, As),Fs V Fo ol : A7, Fs VFg - T, Ag
AT A, Cut
—
- T
7:A7}—T.’A5 R
e Case rule 1,
T 1
oy : L,AgFAs, T % ehy:(L,Ag), TFA; ©
C
7ZJ_,A5|*A5 ut
—
- 1
— 1, AsFAs T
T 1
oho i A7 F (T,A5), L % ehg:Aq7, LFT,A; ©
AT A, Cut
—
- 7T
A FT,A; B
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TR J~L
ehy : L, Ag F (T, Ag),Fs oh7 : (L,Ag),F5 = T,Aq
Cut

— 1, AsF T, Ag
—

— 1, AgFT,Aq

Tr

e Case rule I

Tr
oh; : A7,ps - (Ag,pg), T ohy : (A7,p5), T = Ag,py
Cut
— 1 A7,p5 F A6, p5
—
_ 7T
— 1 A7,ps F A6, ps
Tr
ehy : Ag - (T,As,p,), Py ohs : Ag,p, - T,As,p, c
t
7:A6FT,A8,p7 "
—
- T
i AckT,As,p, ©
Tr
ohy : Ag,p; F (T, As,p7),Fs oho : (A9, p7),F5 - T, As,py c
ut
—:Ag,p; - T,As,p,
—
T
—:A97P7}_T7A87P7 R
e Case rule T,
hy : As F Ag
Tr L
oh; : A5 F Ag, T ohy : A5, T F Ag
— i AsF Ag cut
—
TIAFA,
he : A7 FT,As
TR TL
ohy : Az F (T,A5), T ohg : A7, THT,Ag
A ET, Ag cut
—
S
A FT,A; R
hy : Ag,F5 T, Ag
TR TL
ohy : T, Ag F (T, Ag),Fs ohy : (T,As),F5 = T,A6
Cut
—:T,As - T,A¢ "
—
- T
T, AskT,A T
8.6 Status of —;: 0K
e Case rule —p
hs : A7,Fg — F1o F (A12,F13 — F14),Fs,F9 hz : A7,Fig - (A12,F13 — F14),Fs N hiy @ A7,Fg,F13,F9 = F10 F F;
oh3 : A7,Fg — Fi0 - (A12,F13 — F14),Fs ohy; : (A7,Fg — Fip),Fg = A1, Fig
—:A7,Fg = Fio - Ay2,F13 = F14

—

ax/W ax/W
hs : A7,Fg — Fi1o - A1, Fs, Fo,F13 — F14 ohiy : A7,Fg,Fg — Fi9 = A12,Fg,F13 — Fi14 he

—:A7,Fg — Fi9 - A12,F9,F13 — F14

ax/W
. hz : A7,F10 - A12,Fg,F13 — F1a ehj;
u
— :A7,F10 - A12,F13

—:A7,Fg = Fi0 - A12,F13 = F1a

e Case rule Ap
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h3 : A7,Fg — F1o F (A12,F13 AF14),Fs,F9  h3 : A7,Fio F (A12,F13 AF14),Fg . bhu:A7FsFg > Fio b Arg,Fu
L

oh3 : A7,Fg — Fio - (A12,F13 AF14),Fs ohy; : (A7,F9 — F;
—:A7,Fg = F10 - Ay2,F13 AF14
—
/i /i g Dridr
ax ax ax
hg : A7,Fg — Fi19 = A12,Fs,F9,F13 AF1a ohi; : A7,Fg,Fg — Fig - Aya,F9,F13 AF1g hg : A7,Fi9 - Aya,Fg,F13 AF1g
Cut
—:A7,Fg = Fi9 - A12,F9,F13 AF1a — A7, Fi0 F Ay

— 1 A7,Fg = Fi0 = A12,F13 AF14

e Case rule Vg

h3 : A7,Fg — F1o - (A12,F13 V F14),Fg,Fg  h3 : A7,F19 F (A12,F13 V F14),Fg . hiy : Ay, Fg,Fg — Fio F A2, F13,F14
L R
oh3 : A7,F9 — Fio F (A12,F13 V F14),Fs ohy; : (A7,F9 — Fi0),Fs = Ay2,F13 VFig
Cut
— 1 A7,Fg = Fio = A12,F13 VF1s
—
inv-th/ax inv-th/ax
hg : A7,Fg — Fio - Ay2,F13,F14,Fg,Fg hs : A7,Fi9 - A12,F13,F14,Fs
— ax/W
eh3 : A7, Fg — F19 - Aq2,F13,F14,Fs hiy : A7,Fg,Fg — F10 - A12,F13,F14
hCut
—:A7,Fg = Fio - A12,F13,F14 v
R
—:A7,Fg = Fio = A12,F13 VF1s
e Caserule Lg
hy : A7,Fg = Fio F (L,A12)7F8,Fg hs : A7,Fi0 - (l,Alz),Fg N hi1: A7,Fg,Fg — Fio F Aqa
L R
oh3 : A7,Fg — Fio - (L, A12),Fs oh; : (A7,F9 — Fi0),Fs F L, Aq2 c
ut
—:A7,Fg > FioF L, Aqg
—
ax/W ax/W
eh3 : A7, Fg — Fio - L, Aq2,Fg hi1 1 A7,Fs,Fg = Fio b L, Aqo
Cut
—:A7,Fg > FioF L, Aq5
e Case rule Tpr
hz : A7,Fg — F1o F (T,Alg),Fg,Fg hs : A7, Fio (T,Alg),Fg N -
L R
oh3 : A7,Fg — Fio - (T,A12),Fs oh; : (A7,F9 — F10),Fs = T, A1z cut
u’
—:A7,Fg > FioF T,Aq
—
Tr

— A7, Fg - FioF T,Aq5

e Case rule —,

h3 : (A14,F11 — F12),Fg — Fo - A13,F7,Fg  h3 : (A14,F11 — F12),F9 - Ay3,Fy7 _,, ho: A14,F7,Fg — Fg,F11 — F

L
oh3 : (A14,F11 — F12),Fs — Fo F Ay3,F7 ohip : ((A1g,
— : (A14,F11 — F12),Fs = Fo - Ay3
—

inv-th/

. - h3 : A14,F12,Fs — Fg - Aq3,F7,Fg

ax ax,

oh3 : Ay4,F11 — Fi2,Fg — Fg = Aq3,F11,F7 hio : A14,F7,F11 — F12,Fs — Fg b Aq3,F1g oh3 : Aqy,Fi2,Fg — Fg

hCut
— :A14,F11 = F12,F8 = Fo F A3, F11

— :Aj14,F11 — F12,Fg — Fg - Ay

h3 : A7,Fg — Fg - A13,F11 — F12,Fs  h3 : A7,Fg - Ay3,F11 — Fi2 N hio : A7,Fg — Fg,F11 — Fia - A3, F1p |
L

ohs : A7, Fg — Fg - A13,F11 — Fio ohjo : (A7,Fg — Fg),F11 -
A, Fg = FoF Als
—
hio : A7,Fg, F1q —
by i Ar Fs — Fo - Bra Fo. P11 o Fia 2 ehio i AriF11 5 Fia,Fs o Fo - AasiFs /Y b AriFo b Mg Fr o Fra 2V
. As,Fs = Fo F Ars, Fa Cut AL FoF Ars

— : A7,Fg - Fg - Aj3
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hz : A7,F19 — F11 - Ay12,Fg,F1p

hz : A7,F11 - Aqa,Fg

hg : A7,Fs,F10 — F11 F A12,F10

hg : A7,Fs,F11 F Aqz

oh3 : A7, Fi9 = F11 - Ay, Fg

—L

ehg : (Ay7,F19 — F11),Fs F Aqs

—:A7,Fi0 = F11 F Aga

Cut

—
ax/W
hg : A7,F11,Fg = Aga
ax/W ax/W ax/W
h3 : A7,F19 — F11 = Ay2,F10,Fg ohg : A7, Fg,F19 — F11 = Ay2,Fig h3 : A7,F11 = A2, Fg ohg : A7, F11,Fg = Ago hCut
281
— :A7,F10 = F11 F A12,F1o — A7, F11 F Agp N
—:A7,Fi0 = Fi1 F Agp
e Case rule Ap,
h3 : (A14,F11 AF12),Fg — Fo - A13,F7,Fs  h3 : (A14,F11 AF12),Fo - Ag3,Fr hio : A14,F7,F11,F12,Fs — Fg - Agg
L
ehs : (A14,F11 /\Flg),FS — Fg F Aq3,F7 ehig : ((A14,F11 /\Flg),Fs — Fg),F7 F Aqs c
ut
—: (A14,F11 AF12),Fg — Fg - Ay3
—
inv-th/ax inv-th/ax
h3 : A14,F11,F12,Fs — Fg = Aq3,F7,Fg h3 : A14,F11,F12,F9 - Ag3,F7 .
ax,
oh3 : Ay4,F11,F12,Fg — Fg - Ay3,Fy7 hio : A14,F11,F12,F7,Fg — Fg - Ay
hCut
— :A14,F11,F12,Fs = Fg - Ag3 A
L
— :Aq4,Fg = Fg,F11 AF12 - Ag3
h3 : A7,Fg — Fg - A13,F11 AF12,Fg  h3 : A7,Fg - A13,F11 AF12 hio : A7,F11,F12,F8 = Fg F Agg A
L
oh3 : A7,Fg — Fg = A13,F11 AFi12 ohio : (A7,Fg — F9),F11 AF12 - Ags
Cut
—:A7,Fg > Fg F Ajs
—
hio : A7,F11,F12, Fe
ax/W

h3 : A7,Fg — Fg - A13,Fs,F11 AF12 ehig

: A7,Fs — F9,F11 AF12 = Ay3,Fs

h

31 A7,Fg = A13,F11 AFi2 ohig : A7,F9,F11 AF

hCut

—: A7,Fg — Fg I Ay3,Fg

—:A7,Fg F A
7,Fo LR

e Case rule Vy,

hs : (A14,F11 \/Flz),FS — Fg - Ay3,F7,Fg

— : A7,Fg — Fg - Aj3

h3 : (A14,F11 V F12),Fo - Ay3,F7

hio : A14,F7,F11,Fs — Fg F Ay,

oh3 : (A14,F11 VF12),Fg = Fg F Aq3,Fr ohio : ((A14,F11 VI
— :(A14,F11 VF12),Fg = Fg - A3
—
hip @ Ay
ax/W ax/W
h3 : A14,Fg — Fg,F11 VFi12 F Aqy3,F7,Fg ohig : A14,F7,Fg — Fg,F11 VF12 - Ay3,Fg hCut hz : A14,F9,F11 VFi2 - Ay, Fr
u

— 1 A14,Fg — Fg,F11

VFi2 - Ay, Fs

— 1 A1q,Fg, F11 \

— :A14,Fg = Fg,F11 VF12 F A3

—: A7,Fg =+ Fg F Ay3,F11,F12,Fg

h3 : A7,Fg — Fg b Aq3,F11 VF12,Fs  h3 : A7,Fg = Ay3,F11 VFi2 hio : A7,F11,Fs = Fg F A1z hio: A7,Fi2,Fg — Fg - Agg
I
oh3 : A7,Fg — Fo = Aj13,F11 V Fi2 oho : (A7,Fg — Fg),F11 VFi2 F Ays
Cut
—:A7,Fs > Fg F A3
—
inv-th/ax inv-th/ax

—:A7,Fg = Aqy3,F11,F12 N .

ax
—:A7,Fg = Fg F Ay3,F11,F12 — :A7,F12,Fs = Fg - Aq3,F11 cut
sCu

e Case rule Lp,

hs : A7,Fg = Fg - Aqy, L,Fg

—:A7,Fs = Fg = Aq3,F11

—:A7,F11,Fg — Fg |

hs : A7,Fg - Aqq, L

— : A7,Fg — Fg - Aj3

Ll
ohs : A7, Fg — Fo - Arq, L ehig : (Aq,Fs — Fg), L - Agq .
ut
—:A7,Fg > Fg F Aqs
—
ax/W ax/W 1
hy : A7,Fg — Fg = L, Aqq,Fg ohig: L,A7,Fg — Fg - Aqq,Fg hg : A7,Fg = L, Ay ehig: L, A7, Fo b Ay ©
hCut hCut

—: A7,Fg = Fg - Aq1,Fs

—:A7,FgF A
7, Fg nmo_,

— : A7,Fg = Fg - Aqq
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hs : (L, A42),Fg = Fg - Ay1,F7,Fs hz: (L,A12),Fg - Aqyq,F7

L Ll
oh3 : (L,A2),Fs — Fg F Ayy,F7 ohio : ((L,A12),Fs = Fg),F7r - Apy cut

u’

- (J_,Alg),Fg —Fg F Ay
—
1
—:1,Aq2,Fg > Fg - Aqq L
e Case rule
h3 : A7,Fg — Fo - (A12,py,),P11,F8 h3 : A7, Fg = (A12,p1,),P1
L
oh3 : A7, Fg — Fg I (A127P11)1P11 ohig : (A77F8 — F9)7P11 = A127P11
Cut
—:A7,Fg = Fg - A12,py,
—
ax/W I ax/W
hs : A7,Fg — Fg )—Alg,Fs,pu,pn ehio :A7,p11,F8—>F9 )—Alg,Fs,pu e hs :A7,F9|—A12,p11,p11 ehig :A7,F9,p11 F Ao,
ut
— :A7,Fg = Fg - A12,Fg,pyy — A7, Fo - Aq2,pqy .
L
— : A7,Fg = Fg A127p11
h3 : (A13,py;),Fs — Fo I (A12,py,),F7,Fs  hz : (A13,p,),Fo I (A12,py,),F7
L
eh3 : (A13,py,),Fs = Fo b (A12,py,),F7 ehio : ((A13,p11),Fs = Fo),Fr = A1, pyy .
A

—: (A13,p11),F8 = Fo = A12,py,
—

—: A137P117F8 — Fg - A127P11

e Case rule T,

hs : A7,Fgs =+ FgF Aq1, T,Fs hg: A7,Fg - Ay, T N hip: A7,Fgs — Fg - Aqs
L L
oh3 : A7, Fg — Fg - Aq1, T ohig: (A7,Fg = Fg), T F Ay cut
— A7, Fg = Fo - Ayq v
—
W
T A Fs o Fer AL
h3 : (T,A12),Fs — Fo = A11,F7,Fs h3 : (T,A12),Fo - Aq1,F7 o hig : A1a,F7,Fg — Fg F Aqq
L
oh3 : (T,A12),Fs — Fg F Ay1,F7 ohio: ((T,A12),Fs = Fg),Fr F Any Cut
A
— (T,Alg),Fg — Fg F A1y
—
ax/W ax/W
oh3 : T,Aq12,Fs — Fg - Ayq,Fr hio: T,A12,F7,Fs — Fg = Ay HCut
— T, A12,Fs = Fo - Aqy v
8.7 Status of A;: OK
e Case rule —pg
h3 : A7,Fg,Fi10 - (A12,F13 — F14),Fs A hi1 @ A7,Fs,F13,F9g AFi1o - Fig n
L
eh3 : A7,Fg AF19 - (A12,F13 — F14),Fg ohy; : (A7,F9 AF19),Fs - A12,F13 — Fig cut
U

— :A7,Fg AF10 F A12,F13 — F1a

N
inv-th/ax
hi1 : A7,F10,F13,Fs,Fg - F1a
ax/W —R
h3 : A7,Fi0,F9 - A12,Fs,F13 — F14 ohy; : A7,Fi0,Fs,Fg - A1z, F13 — Fig hCut
u

—:A7,F10,F9 = A12,F13 — F1g
—:A7,Fg AF1o - A12,F13 — F1g

L

e Case rule Agr

hg : A7,Fg,F10 F (A12,F13 AF14),Fg A hiy : A7,Fs,Fg AF1o - A12,F13  hip @ A7,Fs,F9 AFi10 - A1a,F14

L
oh3 : A7,Fg AF19 - (A12,F13 AF14),Fg ohi1 : (A7,Fg AF19),Fs - A12,F13 AF14
Cut
— : A7,F9 AF1o F A12,F13 AF14
—
inv-th/ax inv-th/ax
. hiy @ A7,F10,Fs,Fg = Aga,Fi3 hyy @ A7,F10,Fs,Fg - Aq2,F1q
ax, R

h3 : A7,F19,F9 = A12,Fg,F13 AF14 ohiy : A7,Fi0,Fs,Fo - A1, Fi13 AF14

hCut
—: A7,F10,F9 = A12,F13 AF1a

—:A7,Fg AF10 F Ay2,F13 AF14

L
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e Case rule Vg
hi1 : A7,Fs,Fg AF1o - A12,F13,F14 v
R

hs : A7,Fg,Fi10 F (A12,F13 VF14),Fs A
L
oh3 : A7, Fg AFio F (Alz,Fl_g \2 F14),Fg ehqyq : (A7,F9 A\ Flo),Fg F A12,F13 VF14
Cut
— :A7,Fg AF10 - A12,F13 VF1a
—
inv-th/ax
h3 : A7,F10,F9 - A12,F13,F14,Fs N .
L ax,
oh3 : A7,Fg AFio - A12,F13,F14,Fs hi1 : A7,Fs,Fg AF1g = A12,F13,F14
hCut
— :A7,Fg AFio F A12,F13,F14
VR

— :A7,Fg ANF10 - A12,F13 VF14

e Caserule Lg

hi1 : A7,Fs,Fg AF1g - Agz

h3 : A7,Fg,Fi0 - (L, A12),Fg
eh3 : A7, Fg AFio F (L, A12),Fs ohiy : (A7,Fg AFi0),Fs F L, Aqo cut
— : A7,Fg AF10 F L, Aqs v

—
ax/W

W
ax/ hyy @ A7,Fg,Fg AFio = L, Aqa
hCut

oh3 : A7,Fg AFig - L, A12,Fs
— : A7,Fg AFio F L, Aqs

e Case rule Tp

hs : A7,Fg,Fi0 F (T,A12)7F3 T
R
oh3 : A7,Fg AF1o - (T,A12),Fs ohy; : (A7,F9 AF10),Fs = T, A1 cut
— A7, FoAF1oF T,Amz v

—

Tr

— : A7,Fg AF10 F T,A15

e Case rule —,
A14,F7,F12,Fg AFg - Agg

h3 : (A14,F11 — F12),Fg,Fg - Ay3,Fy A hio : A14,F7,F11 — F12,Fs AFg - Ay3,F11 hig :
L
oh3 : (A14,F11 — F12),Fs AFg F Ay3,F7 oho : ((A14,F11 — F12),Fs AFg),F7 F Ays c
ut
—:(A14,F11 = F12),Fg AFg F Agg
—
inv-th/ax

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

hio : A14,F7,Fs,Fg,F11 — F12 = Ag3,F11
ohig : A14,F7,Fg,Fg,F11 — Fi2 = Agg
hCut

ax/W

h3 : Ay14,Fs,Fg,F11 — F12 = Ag3,Fr

— :Ay4,Fg,Fg,F11 — Fia F Agg A
L
— :Aq4,F11 = F12,Fs AFg F Aqg

hio : A7,F12,Fs AFg = Ay
—L

hs : A7,Fg,Fg = Ay3,F11 — Fi2 A hio : A7,F11 — F12,Fs AFg = Ay3,F13
L
oh3 : A7 Fg ANFg - Ay13,F11 — Fio ohig : (A7,F8 AN Fg),Fll — Fio F Aqs
Cut
—: A7, F§ AFg F A3
—
inv-th/ax

inv-th/ax
hio : A7,F12,Fg,Fg - Ay
—L

. hio : A7,Fs,Fg,F11 — F12 = Ay3,F11
ax
ohio : A7,Fg,Fg,F11 — Fia = Aqg
hCut

hs : A7,Fg,Fg - Ay3,F11 — Fio

—:A7,Fs,Fg - Ay
AL
Ay Fs AFy - Arg

e Case rule Ap,
h3 : (A14,F11 AF12),Fs,Fg - Ay3, Fr7 A hio : A14,F7,F11,F12,Fs AFg - Aqg A
L L
ohio : ((A14,F11 AF12),Fs AFg),F7 - Ags c
ut

oh3 : (A14,F11 AF12),Fg AFo - Ay3,Fr7
— : (A14,F11 AF12),Fg AFg - Agg

—
inv-th/ax
h3 : A14,F11,F12,Fs,Fg = Ayg, Fr A o
L ax,

oh3 : A14,F11,F12,Fg AFg - Ay, Fr hio : A14,F11,F12,F7,Fs AFg - Agg

hCut
— :A14,F11,F12,Fg AFg - A3 A
L

— :A14,F11 AF12,Fg AFg = Agg
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hs : A7,Fs,Fg - Ay3,F11 AF12 hio : A7,F11,F12,Fs AFg = Ay

L AL
oh3 : A7, Fg AFg - Ay3,F11 AF12 ohio : (A7,Fg AFg),F11 AF12 - A3 c
t
—: A7, F§ AFg F A3 v
—
inv-th/ax
. hio : A7,F11,F12,Fs,Fg - Ay N
ax L
hy : A7,Fg,Fg = Ay3,F11 AF12 ohjo : A7,Fg,Fg,F11 AF1a - Agg hCut
u
—: A7,Fs,Fg - Aqg
L
— : A7,F§ AFg - Ay
hs : A7,Fi0,F11 - Aqo,Fg hg : A7,Fs,F10,F11 F Aq2 A
L L
oh3 : A7, Fi9 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,
h3 : A7,F10,F11 - Aj2,Fg ohg : A7,Fi0,F11,Fs = Aga hCut
1%

— :A7,F10,F11 - A2
— :A7,F10 AF11 = Ag2

AL
e Case rule Vp,

h3 : (A14,F11 V F12),Fs,Fg = A3, Fr A hio : A14,F7,F11,Fs AFg = A1z hig: A14,F7,F12,Fs AFg - Agg

L \2
oh3 : (A14,F11 VFi2),Fg AFg - Ay, Fr ohig : ((A14,F11 VF12),Fg AFg),Fr - Ags c
ut
— : (A14,F11 VF12),Fs AFg - Ay
—
inv-th/ax inv-th/ax
- hio : A14,F11,F7,Fs,Fg = Aqg hio : A14,F12,F7,Fs,Fo = Aqg
ax,
h3 : A14,Fs,Fg,F11 VFi2 = Ay3,F7 ohio : A14,F7,Fs,Fg,F11 VF12 F Agg
hCut
— :A14,Fg,F9,F11 VF12 - Ay A
L
—:A14,Fg AFg,F11 VFi2 = Agg
h3 : A7,Fg,Fg - Ay3,F11 V F12 hio : A7,F11,Fs§ AFg - A1z hio: A7,F12,Fs AFg - Agg
AL L
oh3 : A7,Fg AFg - A13,F11 VFi2 ohio : (A7,Fg AFg),F11 VFi2 - Agz
Cut
—: A7,Fs AFg F Aq3
-
inv-th/ax inv-th/ax
. hio : A7,F11,Fs,Fg = Aqg hio : A7,F12,Fs,Fg = Aqg v
ax L
h3 : A7,Fs,Fg = Ay3,F11 V F12 ohio : A7,Fs,Fg,F11 VFi2 - Agg
hCut
— :A7,Fg,Fg - Ag3 A
L
—: A7, Fs AFg F A3
e Case rule L,
hs : A7,Fg,Fg - Aqq, L 1
L L
oh3 : A7, Fs AFg - Aqq, L ehio : (A7,F8/\F9),J_}—A11
Cut

—: A7, Fs§ AFg F A1
—
ax/W 1
h3 : A7,Fs,Fg = L, Ay ehio : L, A7,Fs,Fg = Ay hCut
u
— :A7,Fg,Fg - Ay

—: A7, F§ AFg F A1

AL

hs : (L, A12),Fs,Fo - Aqy,F7 A
L
oh3 : (L, Aq2),Fg AFg - Aqq,F7 ehig : ((L,A12),Fs AFg),Fr F Ay

—:(L,A42),Fs AFg F Aqq
—

—: 1, A15,F§ AFg F Aqy

1r

Cut

L

o Case rule I

51



hz : A7,Fg,Fg I (A12»P11)7P11
L
oh3 : A7,Fg AFg F (A12,p11),P11 ohio : (A7,Fs AF9),pyq - A12,p14

Cut
— :A7,Fg ANFg - A12,p4
—
ax/W
hz : A7,Fg,Fg = A12,p11,P11 ohio : A7,Fg,Fg,p;; - A12,p; he
ut

—: A7,Fg,Fo = A12,pq;
— :A7,Fg§ AFg - A12,p,

h3 : (A13,p11),Fs,Fo - (A12,p14),F7
L
oh3 : (A13,py,),Fs AFg F (A12,pq),F7 ohio : ((A13,pP17),Fs AFg),F7 F Ao, pyy

Cut
- (A137P11)>F8 A Fg I A12,P11
—
—:A13,p11,Fs AFo F Aqa,pyy
e Case rule T,
h3 : A7,Fg,Fg - Aqq, T A hio : A7,Fs AFg = Ay
L L
oh; : A7, Fs AFg - Aqq, T ehig : (A7,F8AF9),T}—A11
Cut
—: A7, F§ AFg F A1 v
—
ax/W
—: A7, F§ AFg F Aqq *
h3 : (T,A12),Fs,Fg = Aqq,Fr A hio : A12,F7,Fg AFg = Aqg
L L
oh3 : (T,A12),Fs AFg - Aqq,F7 ohio: ((T,A12),Fs AFg),F7 - Aqq c
ut
—: (T,A12)7F8 AFg F A11
—
ax/W ax/W
ohs : T,A15,Fg AFg - Ay, Fr hig: T, A12,F7,Fg AFg = Aqyg
hCut
—: T,A12,Fs ANFg F Aqq
8.8 Status of V;: 0K
e Case rule —p
hy : A7,Fg F (A12,F13 — F14),Fs  h3 : A7,Fi0 F (A12,F13 — F14),Fg v hiy : A7,Fg,F13,F9 VFig - F1q N
L R
oh3 : A7,Fg VFig F (A12,F13 — F14),Fs ohy; : (A7,F9 V Fi0),Fs - A12,F13 — Fia
Cut
— :A7,Fg VF10 F A12,F13 — F14
—
inV—‘th/aX T L
. hi1 : A7,F13,Fs,Fg - F1a n . hi1 : A7,F10,F13,Fs
ax, ax
h3 : A7,Fg = A12,Fs,F13 — F1a ohiy : A7,Fs,Fg = Ay, Fi3 — Fig h3 : A7,Fi9 = A12,Fs,F13 — F1a ohi; : A7,Fi0,Fs - Aqa,
hCut
— 1 A7,Fg F Ay2,F13 — F14 — 1 A7,Fi0 - A12,F13 — F1a

27

— :A7,Fg VFi0 F A12,F13 — F1a
e Case rule AR

hs : A7,Fg - (A12,F13 AF14),Fs hz : A7,Fio - (A12,F13 AF14),Fs v hi1 : A7,Fg,F9 VFig F Ay, F
L

eh3 : A7,Fg VFi0 (Alz,Flg /\F14),F8 ehjq : (A7,F9 V]
—:A7,Fg VFi0 F A12,F13 AF1a
—
inv-th/ax inv-th/ax inv-
h3 : A7,Fg F Aq2,F13,Fs h3 : A7,Fi19 - A12,F13,Fs v . h3 : A7,Fg F Aq12,F14,Fs
L ax
oh3 : A7,Fg VFig - Ay2,Fi3,Fs hi1 : A7,Fs,Fg VFio - Aq2,Fi3 hCut oh3 : A7,Fg V
- N -27,F9 V.

—:A7,Fg VFio I 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
h3 : A7,Fg = Ay2,F13,F14,Fs h3 : A7,Fi0 - A12,F13,F14,Fs .
ax
ehs : A7, Fg VFig - Aqs,Fi3,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
oh3 : A7,Fg VFio - L, Ay, Fs hi1: A7,Fs,Fo VFio - L, Ap cut
A
—: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
288
— : A7,Fg VFio F T,A5
—
Tr

— A7, Fg VFio b T,A12

e Case rule —,

h3 : (A14,F11 — F12),Fgs - A13,F7  hg : (A14,F11 — F12),Fg F Ay3,F7 v hio : A14,F7,F11 — F12,Fs VFg F Aq3,F

oh3 : (A14,F11 — F12),Fs VFg - Ay3,F7 v ohio : ((A14,F11 — Fi2)
—:(A14,F11 = F12),Fs VFg - Ay3
—
hz : A14,F12,Fs = Ay, Fr7 inv-th/ax hz @ A;
oh3 : Ay4,F11 — F12,Fg VFg - Ay3,F11,F7 ax/i hio : A14,F7,F11 — F12,Fs VFg = Aq3,F11 ax/i oh3 : Aq4,Fi2,Fg VFg I Az,

hCut
—:A14,F11 — F12,Fg VFg - Ag3,F11

—:A14,F11 = F12,Fg VFg I Agg

h3 : A7,Fg = A13,F11 = F12 h3 : Az,Fg = Ay3,F11 — Fi2 v hio : A7,F11 — F12,Fg V Fg = Ay
L

oh3 : A7, Fg VFg - Aj13,F11 — Fi12 ehjg : (A7,Fg V F,
— : A7,Fs VFg F Aq3
—
inv-th/ax inv-th/ax
- hio : A7,Fs,F11 — Fi2 = Aq3,F11 hio : A7,F12,Fs = Aqg NS
ax,
hz : A7,Fg F A13,F11 — Fi2 ohio : A7,Fs,F11 — Fia F Agg hz : A7,Fg = A13,F11 — F12
hCut
—:A7,Fg = A3
— . A, FsVFgF Ars
e Case rule A
h3 : (A14,F11 AF12),Fs - Ay3,F7 hz : (A14,F11 AF12),Fg - Ays, 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 .
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 hz: A7,Fg - Az, F11 AFi2 v
L
ohs : A77F8 V Fg Alg,Fll A Fi2 ehig : (A77F3 \/Fg),Fll AFio F Aqg
Cut
—: A7, F§ VFg F A3
—
inv-th/ax inv-t.
hio : A7,F11,F12,Fs - Ags N - hio : A7,F11,F12,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,
h3 : (A14,F11 VF12),Fs - A13,F7  hz : (A14,F11 VF12),Fg F Ay3,Fr v hio : A14,F7,F11,Fg VFg -
L
oh3 : (A14,F11 VF12),Fg VFg - Ayg, Fr ohio : ((A14,F1;
— : (A14,F11 VF12),Fg VFo - Ay3
—
inv-th/ax inv-th/ax
h3 : A14,F11,Fs = Ay, Fr h3 : A14,F11,F9 = Ay, F7 v - h3 : A14,F12,Fs = Ay, F7
L ax,
oh3 : Ay4,F11,Fg VFo - A3, Fr hio : A14,F11,F7,Fs VFg - Az oh3 : Agy,Fy
hCut _—
— :A14,F11,Fs VFg - A3
— :Ay4,F11 VF12,Fg VFg - Ajs

hio : A7,F12,Fs VFo - Aqg

h3 : A7,Fg = A13,F11 VFi2  h3 : A7,Fg - Aj3,F11 VFi2 v hio : A7,F11,Fs VFg - Aqg
L L
oh3 : A7,Fg VFg F Ays,F11 VFi2 ohio : (A7,Fs VFg),F11 VF12 - Ags
Cut
—: A7, F§ VFg F A3
—
inv-th/ax inv-th/ax
—:A7,Fg = Ay3,F11,F12 —:A7,Fg - Ay3,F11,F12 v 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,F11 - Aqp
23

h3 : A7,Fi0 - A12,Fg  hz : A7,F11 = Ajga,Fg v hg : A7,Fg,Fio F Aq2
L
eh3 : A7, Fig VFi1 F Aqg, Fg ohg : (A7,F10 VF11),Fs F App
Cut
— :A7,Fi0 VF11 F Aq2
—
ax/W ax/W
- hg : A7,F10,Fs - Aq2 - hg : A7,F11,Fg - Aqz
ax, ax,
hz : A7,F10 - A2, Fg ehg : A7,Fi0,Fs - A12 hCut hz : A7,F11 F A2, Fg ohg : A7,F11,Fg = Aga hCut
u u
—:A7,Fi0 - A2 —:A7,F11 F Az v
L
—:A7,F10 VF11 - Agp
e Case rule L,
hy : A7,Fg = Ay, L hz:Ag7,Fo b Aqq, L
ehs : A7, Fs VFo F Arg, L ehio: (A7, Fs VFg), LF Ay ©
Cut
—:A7,Fg VFg - Aqq v
—
1 ax/W 1lr
hs : A7,Fs L, Aqq ehiop: L, A7, Fs - Aqq LCut hs : A7,Fo - L, Aq1 ehig: L, A7, Fg - Aqq Cut
1% u
—: A7, Fg - Aqq — A7, Fg F A v
L
. A, FsVFoF A

1
((J_, A12),Fg VvV Fg),F7 = Aqq
Cut

h3 : (L, A12),Fo - Aqy,Fr7
VL
ehjg :

h3 : (L, A12),Fs - Aqq,Fr

oh3 : (L,A5),Fg VFg F Ay1,Fr
—:(L,A12),Fs VFg - A1y

N
1

—:1,Ay5,Fg VFg F Aqy

e Case rule [

54



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

h7 @ L, A5,F6,Fo - Fio
J_L —R
eh3 : L, Az (Ag,Fg — F10)7F6 eh7 : (J_7A5),F6 F Ag,Fg — Fio
—:1,As5 + Ag,Fg — Fio
—

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,F7 = Fg = Ag,F7 hg: L, Aq9,F5,Fs = Ag N
£ ohg : (L, A1g,F7 — Fg),F5 F Ag

ehs : |, Ayg,F7 — Fg - Ag,Fs

t
—:1,A10,F7 > Fg F Ag Cu
-
1
—:1,A10,F7 > FgF Ag L
he: L,A5,Fr - Fghk+ Ag,F7r hg: L,A5,Fs - Ag N
L
oh; : L, As F Ag,Fr — Fg ohg : (L, A5),Fr — Fg - Ag
T L AL F Ay Cut
-
e
7:J_,A5|—A9 E

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

hg: L,A5,F7,Fs - 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,A10,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 = F11
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 I Fio

I —R
oh; : As,pg F (As,Fo — F10),Pg oh7 : (As,pg),Pg - As,Fo — Fio
Cut
—: As,pg - As,Fg — Fio
—
I ax/W
oh; : Aj5,Fg,pg F Fi0,Pg h7 : As,Fg,pg,Pg F F1o0
hCut

— : As,F9,pg F Fio

—R
— : 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 = A12,F10,F11,Pg
ehy : Ag,pg F ((A12,F10 V F11),pg), F7 ohg : (Ag,pg), F7 - (A12,F10 V F11),Pg

— : Ag,pg - (A12,F10 VF11),Ppg
—

VR

Cut

—: Ag,pg - A12,pg,F10 V F11

; h7 : As,pg,Pg - As,Fo,Fio
oh; : As,pg F (Ag,Fg VFi10),pg oh7 : (As,pg),Pg - As,Fg V Fio

Cut
—:As,psl—As,Fg\/Flo v
—
I ax/W
oh; : A5, pg - Ag,F10,F9, pg h7 : As,pg,Pg F As, Fio, Fo
Cut
— : As,pg - Ag,F10,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 F Ag
I Llr
oh; : AS’PG = (J-fAS)iP()' oh7 : (A57P6)’P6 Fl,Ag c
t
7ZA5,p6FL7A8 v
—
I ax/W
oh; : Ajs,ps - L, Ag, pg h7 : As,pg,Pg - L, As e
t
72A5,p6}*L,A8 v
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 = T,A10,pPg "
I Tr
oh; : As,pg - (T,As),pg oh7 : (As5,p6):Pg - T, A8 c
ut

—:Ag,,p6 FT,As
—

e — T

—As,pgF T,As

e Case rule —,

ho : A12,F6,p7,F1o = F11 = Ag,F10,p; ho : A12,F6,F11,p7 = As, py

I
ohy : (A12,F10 — F11),p; F (As,p;),Fs ohg : ((A12,F10 — F11),p;),Fe - Ag,py c

ut
—:(A12,F10 = F11),p; - As, py
—
—:A12,p7,F10 = F11 - Ag,p,
; hg : Ag,py,;Fi0 — F11 + Ag,F10,p; ho : Ag,F11,p; - Ag,py
L
ohy : Ag,p; F (As,p;),Fi0 = F11 ohg : (Ag,p7),Fi0 = F11 - Ag,py cut
u
- A67P7 = A8aP7
N

e — I
—:Ae,py F As,py
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he : A10,P5:P5,F7 — Fs = Ag,F7  he : A1g,Fs,ps,P5 - Ag

I L
oh; : (A10,F7 = Fg),p5 - Ao, ps ohg : ((A10,F7 — F8),p5),P5 - Qo cut
281
- (Alo,F7 — Fg),ps F Ag
—
ax/W ax/W I ax/W
oh; : Ao, p5,F7 — Fs = Ag,F7,p5 hg : A10,P5,P5,F7 — Fs = Ag, Fr oh; : Ao, Fs,p5 - Ag, ps he : A10,Fs,P5,P5 - Ag
hCut hCut
—: A1o,ps,F7 — Fs = Ag, Fr — 1 Ao, Fs,p5 - Ag
L
— :A10,p5,F7 = Fs = Ag
e Case rule Ap,
s hg : A12,F6,F10,F11,p7 - As, Py A
L
oh> : (A12,F10 AF11),p; F (As,pr), Fo ohg : ((A12,F10 AF11),p7),F6 - Ag,py c
ut
—:(A12,F10 AF11),p; F Ag,p,
—
—:A12,p7,F10 AF11 F Ag, ps
s hg : Ag,F10,F11,p7 - As,py A
L
eh> : Ag,p; - (As,py);Fio AF11 ohg : (Ag,p;),F10 AF11 - As, py c
ut
—:Ae,py F As,py
—
B
- A67p7 = A87P7
; he : A10,F7,Fs,p5,P5 F Ao N
L
oh; : (A10,F7 AFg),ps - Ao, py ohg : ((A10,F7 AFg),p5),p5 F Ao c
ut
—: (A10,F7 AFg),ps F Ag
—
I ax/W
oh; : Ay, F7,Fs,p5 = Ag, py he : A10,F7,Fs, P55, P5 - Ao c
ut
—:Aq0,F7,Fs,p5 F Ay A
— i Aio,ps FrAFsF Ag  °
e Case rule Vy,
I 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,py; c
ut
—: (A12,F10 VF11),p; - As, py7
—
— :Ajy2,p7,F10 VF11 F Ag,ps
s hg : Ag,F10,py - As,p; ho : Ag,F11,p; - Asg, py
ohy : Ag,p; F (As,p;),Fi0 V F11 ohg : (Ag,p7),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; : (A19,F7 VFs),ps F Ao, py ohg : ((A10,F7 VFs),ps),pPs = Ao c
ut
— (Alg,F7 VFg),p5 F Ag
—
I ax/W I ax/W
oh; : Ao, F7,p5 - Ao, ps he : A10,F7,p5,P5 F Ao oh; : Ao, Fs,ps - Ag, py he : A10,Fs,p5,P5 - Ao
hCut hCut
— 1 Ao, F7,p5 - Ag — :Aq0,Fg,p5 - Ag v
L

— :A10,p5,F7 VFs = Ag

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

h7 : T, As,Fg,Fg - F1g n

hs : As - (Ag,Fg — F10),Fs
eh7 : (T,A5),Fg - Ag,Fg — Fig

oh3 : T,As F (Ag,F9 — F10),Fe .
t
—:T,A5 - Ag,Fg — Fio u
-
ax/W ax/W
hs: T,As - Ag,Fg,Fg — Fio " ehy: T,As,Fg - Ag,Fg — Fio
hCut

—: T,As - Ag,Fg — Fio

e Case rule Agr

h7 : T,A5,F¢ = Ag,Fg h7: T,As5,Fs - Ag,Fio

h3 : A5 + (Ag,Fg /\FIO);FB
ohz: T,Ags - (As,Fo AF1o),Fs - eh; : (T,As),Fg - Ag,Fg AFro AR
—: T,As5 + Ag,Fg AFq1p Cut
—
by T, As - AsFo.Fo AF1o /" by i T, A5 Fo I A, Fo AF1o :2/1’
u

—: T,As - Ag,Fg AFip

e Case rule Vg

h7 : T, As5,F6 = Ag,Fg,F10

hs : As - (As,Fg VF10),Fs
% en;:(T,As),Fg - As,Fo V Fig

eh3 : T,A5 (Ag,Fg VFIO),FG
—:T,As - Ag,Fg VFio

s
ax/W ax/W
eh; : T, Aj5,Fg - Ag,Fg V Fip

hCut

Cut

hs : T,As - Ag,Fg,Fg VF1po
—:T,As5 - Ag,Fg VFio

e Caserule lp

hs : As - (L, Ag),Fg hy i T, As,Fg F Asg
ohy: T,A5F (L,Ag),Fg = ehr:(T,A5),Feb L,Ag
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
hy : As = (T, As),Fe
L Tr
ehs : T,A5 (T, As),Fe eh7 : (T,As5),Fe - T,As
T, A F T, As Cut
—

—T
LT, AsFT,As T

e Case rule —,

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

hs : A109,F7 =+ Fg F Ag,F5

ehs: T,A10,F7 — Fs F Ag,F5  © ohg : (T,A10,F7 — Fg),Fs - Ag

Cut
—:T,A10,F7 > Fs F Ay
—

ax/W ax/W

hs : T,A10,F7 = Fg - Ag,F5 ehg : T,Aq0,F5,F7 = Fg - Ag
hCut

—:T,A10,F7 > Fs F Ay

hs : As F Ag,F7 — Fg hg : T,A5,F7 = Fg b Ag,F7 hg: T,As5,Fs - Ag

-
oh; : T,As F Ag,Fr — Fg ohg : (T,As5),F7 — Fg - Ag
T A F Ay Cut
—
W W
hs T A5 F g Fr o Fs Y eng i T.AsFr S Fa b Ay
hCut

— T,A5 F A
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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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